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THE SIGNIFICANCE OF RADIOLOGICAL CHANGES 
IN THE KNEE JOINT IN TUBERCULOUS COXITIS

IN CHILDHOOD
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The  tu b ercu lo sis  of bones ami jo in ts , as i t  occurs in childhood, p re se n ts  
m an y  radiological p rob lem s. The grow ing c a rtilag in o u s  epiphysis o f  th e  child  
m akes th e  response  o f th e  bone to  tu b e rc u lo s is  d ifferen t from  w h a t we see 
in a d u lts . M oreover, in  th e  tubercu lous co x itis  o f  th e  child we fin d  in te re s tin g  
an d  sign ifican t rad io log ica l changes no t o n ly  in  th e  affected bones, b u t  also 
in a d ja c e n t ones, f ir s t  o f all in  those fo rm in g  th e  knee jo in t.

These knee jo in t  changes requ ire  a t te n t io n  fo r tw o reasons. F ir s t ,  i t  is 
com m on know ledge th a t  tubercu lous cox itis  o f  th e  child often p re se n ts  w ith  
p a in  referred  to  th e  knee  jo in t, p resum ab ly  as a re su lt of the ir r i ta tio n  o f  th e  
o b tu ra to r  nerve  [1]. In  th is  phase b ila te ra l X -ra y s  of th e  knees show  a s lig h t 
a tro p h y  in th e  a ffec ted  jo in t, a p p a re n tly  d u e  to  disuse and to x ic  effec ts.

T he o th e r reaso n  w arran tin g  a tte n tio n  m u s t be discussed in m ore  d e ta il. 
I t  is com m only  know n  from  th e  rep o rts  b y  G i l l  (1944), K e s t l e r  (1947) 
an d  R o ss  (1948) th a t  in  ad u lts  th e  affected  lim b  is o ften  considerab ly  s h o r te n 
ed i f  th e  tu b ercu lo u s  cox itis  had  developed in  ch ildhood , b u t w as d iag n o sed  
in  a d u lt  age. D estru c tio n  o f th e  hip jo in t (in c lu d in g  th e  cartilag inous ep ip h y sis) 
b y  tubercu lo sis  is n o t th e  sole cause of th is  sh o rten in g . I t  has b een  show n 
recen tly  th a t  th e  lesion ch iefly  responsible fo r  i t  is a p rem atu re  d e s tru c tio n  
an d  ossifica tion  o f th e  cartilag inous ep ip h y sis  in  th e  knee jo in t, re su ltin g  
from  a lack  of physio logical w eight bearing . T h is  change m eans a t  th e  sam e  
tim e  a cessation  of bone g row th  in th a t  a rea . A s th e  legs grow m a in ly  from  
th e  d irec tion  o f th e  knee jo in t, the  leg as a w hole will be considerab ly  sh o rte r . 
T his hap p en ed  in  one o f our cases (W . B ., No. 755—1954). T h e
girl, now  14 years  o f  age, had  been tr e a te d  fo r tubercu lous co x itis  since 
th e  age of 6 years. H e r affected  left hip jo in t h a d  been  im m obilized in  p la s te r  
casts fo r 18 m o n th s an d  subseq u en tly  she h a d  b een  w earing leg sp lin ts  an d  
o rth o p aed ic  shoes fo r 2 y ears . This t re a tm e n t h a d  failed to  a rre s t th e  h ip  
jo in t a ffection  and  th e  le f t leg had  c o n tin u ed  to  sh o rten . On ad m issio n  to  
our In s t i tu te  th e  le ft leg w as 17 cm sh o rte r th a n  th e  r ig h t one, th e  m o tio n s  
o f th e  left hip were re s tr ic te d  and  the  left knee  w as pain less. An X -ra y  o f  th e  
knees (th e  l i r s t  ever m ade , because she h ad  no  co m p la in ts  about h e r  knees)

1 A cta Medica X IV /l.
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re v e a le d  in  th e  r ig h t knee  jo in t  an  ep iphysis n o rm a l for h e r age, -whereas in  
th e  le f t  k n ee  osseous ep ip h y sea l fusion (F ig . 1 ) .

I n  th e ir  s tu d y  o f 90 p a tie n ts  w ith  91 d ise a se d  h ip  jo in ts , w ith  a  h is to ry  
d a tin g  b a c k  from  4 m o n th s  to  22 y ears , P a r k e  et al., recognizing th e  im p o r
t a n t  ro le  p lay ed  b y  th e  ep iphysis  of th e  k n ee  jo in t ,  sought fo r e a r ly  r a d io 

in g .  1. R adio log ical a p p ea ran c e  of th e  knee jo in ts  o f  W . B ., a girl 14 years o f ag e. —- INote 
o ss if ic a tio n  of cartilag in o u s ep iphysis and  e x ten siv e  d e s tru c tio n  of th e  fem o ra l h e a d  in  the  

r ig h t  low er lim b , as co m p ared  to  th e  n o rm al a p p e a ra n c e  of the  jo in ts  o f th e  le f t  leg

lo g ic a l changes in d ic a tiv e  o f p re m a tu re  e p ip h y sea l fusion in  t h a t  jo in t ,  a p a r t 
f ro m  exam in ing  th e  course  of coxitis itse lf.

A s a re su lt o f th is  s tu d y  th e y  p o in te d  o u t diffuse a tro p h y , ten d e rn ess  
a n d  a flam esh ap ed  tra n sp a re n c y  in  th e  e p ip h y sis  of th e  k n ee  jo in t  as th e  
e a r ly  signs. I f  im m o b iliza tio n  is co n tin u ed  in  such cases, as a r e s u l t  o f th e  
a b s o rp tio n  of th e  spong iosa , th e  ep ip h y sea l lam ellae  ru p tu re  a n d  th e  epiphy-
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F ig. 2. E x ten siv e  d estru c tio n  o f  th e  h ip  jo in t  in  M. F .. a boy 10 y ea rs  old

F ig . 3. T he r ig h t knee o f th e  sam e p a tie n t. N o te  t ra n s p a re n t  areas in th e  fem o ra l a n d  tib ia l 
ep ip h y ses , a tro p h y  o f knee jo in t  bones, ru p tu r e  o f th e  cartilag inous p la te  in  th e  c e n tra l  p a r t  
o f  th e  t ib ia l  epiphysis. T he ru p tu re  is d iff ic u lt  to  v isua lize  in  the  la te ra l ro e n tg e n o g ram .

(M arch  14, 1952)

1*
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F ig . 4 . On Septem ber 13, 1952, th e  Tarification of bones a n d  th e  size of th e  ru p tu re  o f th e
p la te  are increased

F ig . 5. On O ctober 29, 1953, im p ro v e m en t is ev id en t. T h e  bo n es form ing th e  r ig h t knee are  
th ic k e r ,  bony trabecu les a re  v is ib le  in the form erly  t r a n s p a re n t  areas, th ere  is no sign of 

ru p tu re  and  th e  c a rtilag in o u s  epiphysis is n e a r ly  norm al in w id th
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seal an d  d iap h y sea l m ed u lla r m a tte r  will m ix  ; th e  destru c tio n  o f th e  c a r tila g e  
p la te  a lte rs  th e  circu la tion  o f th e  ep iphysis . I f  we fail to  ensure th e  p h y s io lo 
gical s tim u lu s o f w eight b e a rin g  b y  w alk ing , ossifica tion  is in e v ita b le . T h e  
incidence o f p rem a tu re  ep ip h y sea l o ssifica tion  (bony  union) has b e e n  e s t i
m a ted  a t  15 p er cen t by P a r k e  an d  23 p er cen t by  D o b s o n . A s it  is i l lu s tr a te d  
b y  ou r case m en tioned  ab o v e , w ith  tim e  th e  leg m ay  sho rten  b y  as m u c h  as

Fig. 6. R adiological a p p ea ran c e  of th e  r ig h t h ip  jo in t on Ja n u a ry  16, 1958, 
a f te r  ischio-fem oral a rth ro d e sis

4 to  19 cm , although  no h ip  jo in t resection , an  opera tion  com m only  b lam ed  
fo r such sho rten ing , h ad  been  perfo rm ed .

In  m an y  of our cases an  a tro p h y  d e te c te d  in the  knee jo in t  h a d  been 
m is in te rp re ted  in d iagnosis. W e h ad , how ever, a case in w hich w e d e te c te d  
changes resem bling  those  o u tlin ed  above as being  the  early  X - ra y  signs of 
p re m a tu re  ep iphyseal fusion . T he case h is to ry  p resen ted  in b rie f  b e lo w  con
ta in s  ev idence as to  th e  rad io logical changes accom panying  h e a lin g . T his
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ca se  illu stra tes c le a rly  t h a t ,  if recognized e a r ly  an d  tre a te d  p ro p e rly , th e  
e p ip h y sea l fusion in  th e  k n ee  jo in t is n o t  irrev e rs ib le .

M. F. (No. 885— 1957) a  b o y  born in 1943, w as a d m it te d  fo r th e  second tim e  in  M arch, 
1952, a f te r  abou t 5 y e a rs  o f  t r e a tm e n t  for tu b e rc u lo s is  o f  th e  r ig h t h ip  jo in t.  H e  h a d  been 
im m o b ilized  in  p las te r  c a s ts  fo r  a  few  years, th e n  w a lk e d  w ith  c ru tches, b u t  cou ld  n o t 
ex p o se  his rig h t leg to  w e ig h t b e a rin g , owing to  a  90° f le x io n  d e fo rm ity  o f th e  h ip  jo in t .  T h u s, 
t h e  ep iphyseal cartilage  h a d  fo r  several years n o t b e en  ex p o sed  to  th e  physio log ical s tim u lu s 
•of w alk ing . The X -ra y  o f  th e  r ig h t  hip (F ig . 2 )  sh o w ed  a t  t h a t  tim e a to ta l  d e s tru c tio n  of 
t h e  h ead  of the  r ig h t fe m u r  a n d  an  excessive d a m a g e  to  th e  ace tabu lum . T he p a tie n t  was

F ig . 7. On J  an iiary  23, 1958, th e  epiphyseal p a rts  o f th e  r ig h t  knee jo in t ap p ear to  be n o rm al, 
excep t fo r  a m o d era te  deform ity  o f  th e  tib ia l  epiphysis

r e a d m it te d  because of f is tu la  fo rm a tio n  in the a rea  o f  th e  r ig h t tro ch a n te r  an d  p a in  in  th e  
r ig h t  knee, a lthough he h a d  n o t  used  his righ t leg. H e  h a d  been  advised to  o u r d e p a r tm e n t 
b e c a u se  a radiograph show ed  excessive  a tro p h y  a n d  “ p u n c h e d  o u t areas“  in  th e  r ig h t  k n ee , 
su s p e c te d  of being due to  a c u te  tu b ercu lo u s in fection . O n  ad m iss io n  th e  r ig h t knee  co u ld  be 
m o v e d  w ith o u t pain  an d  w as o n ly  slightly  ten d e r ; th e  rad io log ica l changes co rre sp o n d  to  
th o se  described above as th e  e a r ly  signs of p rem a tu re  e p ip h y se a l fusion. F o r these  reaso n s we 
d id  n o t  believe the  a ffe c tio n  o f  th e  r ig h t knee to he tu b e rc u lo u s  (F ig . 3, Fig. 4 ) .  U n fo r tu 
n a te ly ,  th e  presence o f f is tu la e  p rev en ted  us from  p e rfo rm in g  an  osteo tom y an d  s ta r tin g  
e x erc ise  rig h t away. Im m o b iliz a tio n  had  to be c o n tin u e d  a n d  we could observe th e  fu r th e r  
d e s tru c t io n  i t  caused (F ig . 5 ) .  A fte r  the  fistu lae  h a d  h e a le d  an d  osteo tom y w as pe rfo rm ed , 
th e  p a t ie n t  was back on h is fe e t ag a in . A fter one y e a r  o f  w a lk in g  th ere  was no sign o f  fu r th e r  
e p ip h y se a l destruction , o n  th e  c o n tra ry , the  e p ip h y sea l c a r tila g e  show ed reg en e ra tio n  and  
b o n y  trab ecu les ap p eared  in  th e  epiphysis w hich h a d  e a r lie r  been  qu ite  tra n s p a re n t. S h o rt
e n in g  o f th e  rig h t leg d id  n o t  c o n tin u e , th e  difference re m a in e d  5 cm , th e  va lue  fo u n d  w hen 
th e  p a tie n t  had begun to  w a lk . A t  th e  age of 14 y ears, th e  p a t i e n t  h ad  undergone isch io -fem ora l 
a r th ro d e s is  for an a d d u c tio n  d e fo rm ity  of th e  r ig h t h ip  j o in t  (F ig . 6 ). E x cep t fo r th e  few 
w eek s following surgery, th e  p a t i e n t  h ad  been up an d  a b o u t  th ro u g h o u t th e  5 y ears o f  o b se rv 
a tio n . A s a result, th e  e p ip h y s e a l cartilage  co n tin u ed  to  im p ro v e  ( Fig. 7) and  th e  r ig h t  leg 
d id  n o t  become shorter.
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A lth o u g h  th ese  rad io logical changes seem  to  occur exclusively  in  a sso 
c ia tio n  w ith  tu b ercu lo s is  (in w hich we c o n s id e r th e m  valuable a id s fo r  p re 
scrib ing  tre a tm e n t) , th e y  are of sign ificance also  in o ther conditions n e c e ss i
ta t in g  p ro longed  im m obiliza tion , for ex a m p le  in  case of d islocation . D isuse 
an d  local to x aem ia  o ften  lead  to  p re m a tu re  o ssifica tion  of the c a r tila g in o u s  
ep ip h y sis  and  a seco n d ary  shorten ing  o f  th e  lim b . P a r k e  and Co l v i n  su g g est 
th a t ,  in  o rd e r to  avo id  such sho rten ing , im m o b iliza tio n  should n o t  e x c e e d  
tw o years. W e do n o t w ish to  deny  th e  v a lu e  o f  im m obilization  in  cases  of 
tu b e rcu lo u s  cox itis, b u t  i t  has to  be e m p h a s iz e d  th a t  on the  b a s is  o f  th e  
rad io log ica l changes in  th e  knee jo in t, im m o b iliza tio n  should be te rm in a te d  
as soon as possible. I f  th is  can be ach iev ed  b y  su rg e ry , then  th e  rad io lo g ic a l 
signs o u tlin ed  above len d  th e  basis fo r th e  in d ic a tio n  to  operate in  c h ild h o o d  ; 
as fa r  as grow th  is concerned , o p era tio n  m e a n s  less of a risk th a n  c o n tin u e d  
im m obilization  in  recum bency . O ur case is th e  p ro o f th a t  if  the  p a t ie n t  is p u t  
h ack  on his feet in  tim e , th e  p re m a tu re  o ssific a tio n  of the ep ip h y sis  w ill be 
p rev en ted .

SUMMARY

In  connection  w ith  a case of tu b ercu lo u s  c o x itis  observed  for m ore th a n  5 y e a rs , i t  
has been  em phasized  th a t  in  th a t  disease a tte n tio n  sh o u ld  be draw n to th e  c o n d itio n  o f the  
c a rtilag in o u s  ep iphysis in  th e  knee jo in ts . T he a p p e a ra n c e  of the  early  signs o f  p re m a tu re  
o ss ificatio n  in th e  X -ra y  p ic tu re  ind ica tes t h a t  th e  ch ild  should be pu t back  on  h is  fee t as 
soon  as possible. By so doing, regeneration  m a y  be ach iev ed  and the o th erw ise  in e v ita b le  
sh o rten in g  of the  lim b by 9 to  11 cm m ay  be p re v e n te d .
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N o t on ly  in  th is  co u n try , b u t all o v e r th e  w orld the  co llec tion  o f  d a ta  
co n cern in g  th e  inc idence  of d en ta l caries is re s tr ic te d  m ain ly  to  e x a m in a tio n s  
on re a d ily  accessible school-children . T h e re  a re  few  d a ta  p e rta in in g  to  ad u lts  
an d  ev en  those  h av e  ra re ly  been gained  from  unselected  m a te ria l.

I n  1949, we m ad e  a s tu d y  of th e  ca rie s  frequency  in th e  p o p u la tio n  of 
N a g y b a racsk a  [6]. T h e  fac t th a t  th ese  d a ta  h a d  rep ea ted ly  b een  c ite d  and  
u tiliz ed  [2, 27, 29], h as  m ade us to  co n tin u e  th e  investiga tions.

T h e  p resen t re p o r t  deals w ith  o b se rv a tio n s  m ade on th e  in h a b ita n ts  
o f th e  tw o  villages D ávod  and  V ask ú t, b o th  neighbouring  th e  to w n  B aja . 
T he re su lts  will be co m p ared  to  one a n o th e r  as well as to  th o se  re c o rd e d  in  
N ag y b a ra c sk a . T h e re a fte r , th e  a tte m p t w ill be  m ade to  s ta n d a rd iz e  th e  d a ta  
acco rd in g  to  age.

T h e  p erfo rm ance  of th e se  ex a m in a tio n s  w as rendered  p o ssib le  by  th e  
fa c t th a t  a co m pu lso ry  su rv ey  of the  ru ra l in h a b ita n ts  for tra c h o m a  h ad  to  
be ca rr ied  ou t. A n o p p o r tu n ity  has th u s  b een  given to  m ake o b se rv a tio n s  
on unse lec ted  p o p u la tio n .

Technique o f  th e investigation s and collection  o f  data

T he ex am in atio n s w ere o rganized  by  J .  M i h á l y , chief m edical o ffice r o f  th e  B aja  
d is tr ic t  an d  were carried  o u t  by  four phy sic ian s in  each  village ; all fo u r w ere  p ra c tis in g  
d e n tis t  ; tw o of th em  h a d  ta k e n  p a r t  in th e  s tu d y  in  N ag ybaracska .

T he find ings w ere reg is te red  on a c a rd  sy s tem .
W isdom  tee th , th o u g h  recorded, have been  le ft o u t  o f account, ju s t  like in  th e  in v e s ti

g a tio n s  in N ag y b aracsk a  [6]. (T hey  figu re  only in  th e  com parison  of H u n g a rian  to  A m erican  
d a ta .)

E v e ry  second crow n holding a bridge w as ra n g ed  am ong carious te e th . S im ila rly , all 
d ecay ed , filled  and m issing  te e th , even if  rep laced , as well as the  so lita ry  c row ns a n d  roots 
hav e  been considered  carious.

I t  should  he n o ted  th a t ,  w ith  th e  increase in  th e  n u m b er o f m issing te e th , th e  possib i
l ity  o f  e rro rs in collecting  d a ta  on caries incidence d ecreases w ith age. T he n u m b e r  o f m issing 
te e th  is nam ely  easily  e stab lish ed  and  th e  e m p ty  spaces allow  free p e rcep tion  o f  th e  cav ities.

Grouping o f  the subjects

A n im p o rta n t fa c to r  in  th e  re liab ility  o f s ta tis t ic a l  d a ta  is the  a p p ro p ria te  n u m b er 
o f th e  ex am in a tio n s , w h ich  has to a m o u n t to  a t  le a s t 100 sub jects [7].

Since th e  n u m b er o f sub jec ts  in in d iv id u a l ag e-g roups failed to a tta in  th is  v a lu e , groups 
com p ris in g  5 years w ere se t up.



1 0 P. B RUSZT

I n  D áv o d , th e  sub jec ts  b e tw een  th e  age o f 15 a n d  55 y ea rs  were suffic ien t in  n u m b e r 
fo r th is  p u rp o se , p ro v id ed  th a t  no  sex d iffe ren tia tio n  w as m ad e . I n  add ition , th e  T ab les c o n ta in  
th e  d a ta  o f  p a tie n ts  14 y ears  o f age as w ell as th o se  b e y o n d  55. T hese values h av e  b een  in c lu d 
ed a lso  in  th e  d a ta  concerning th e  w hole p o p u la tio n .

Investig a tio n s in  D ávod

D á v o d  lies 36 km  so u th  o f th e  to w n  B a ja , n o t fa r from  th e  D a n u b e . 
T h e  v illa g e  w as m en tio n ed  u n d e r  th e  n am e D a u t  as early  as th e  fo u r te e n th  
c e n tu ry . T he p o p u la tio n  in  th e  day s of th e  T u rk ish  occupation  was S erb ian . 
I n  1762 , how ever, 109 H u n g a ria n  fam ilies cam e fro m  U pper H u n g a ry  to  th e  
v illag e  ca lled  a t  th a t  tim e  D a u tó v á r. T he S e rb ia n  in h a b ita n ts  th e n  m oved  
to  S z ta n is ic s  an d  from  th a t  tim e  D ávod  has b e e n  a v illage of pu re  H u n g a ria n  
p o p u la tio n .

C o lon iza tion  follow ing W orld  W ars I  a n d  I I  d id  no t affect th e  v illage . 
In  1949, i t  h ad  3096 in h a b ita n ts  [4, 11, 18].

A b o u t h a lf  o f th e  p o p u la tio n  over schoo l-age was sub jec ted  to  d e n ta l 
e x a m in a tio n  in  D ecem ber, 1955.

A s to  th e  frequency  [1, 6] of d e n ta l ca rie s  (Table 1 ) ,  only 32 o u t  o f 
1145 a d u l ts  p roved  to  h av e  in ta c t  te e th . O f th e s e  sub jec ts  22 w ere b e tw een  
th e  age  o f  15 and  29, a fa c t show ing th a t ,  over 30 y ea rs  of age, one can  h a rd ly  
f in d  o n e  o r tw o ind iv id u a ls  w ith  in ta c t te e th . C aries incidence betw een  15 an d  
19 y e a rs  o f age w as 87 p e r cen t, i. e. on ly  13 p e r  cen t of th is age g ro u p  h ad  
in ta c t  te e th . In  th e  n ex t age-g roup  th is  va lu e  dec reased  to  5 per cen t, w h ereas  
a b o v e  30 y ea rs  o f age th e  caries frequency  cam e v e ry  close to , or even a tta in e d , 
100 p e r  cen t.

T h e  in tensity  of d e n ta l caries [1 ,6 ]  s ta r te d  w ith  a DM F index* o f 4 .9**, 
w h ich  th e n  rap id ly  increased  (F ig . 1 and  la s t tw o  v e rtic a l colum ns o f Table 1); 
i t  w as  do u b le  th a t  v a lue  [8, 9] betw een  th e  ages o f  30 and  34, and  w as e lev a ted  
to  12.5 in  su b jec ts  b e tw een  40 and  44 y ea rs  o f  age. T hereafter, th e  decay  
seem ed  to  stop  increasing  in  freq u en cy  and  au g m en ted  to  15.5 o n ly  a t  55 
to  59 y e a rs  of age. In  th e  fo llow ing years, 18 th e n  20 in ju red  te e th  o ccu rred . 
T h ese  d a ta  are , how ever, less ch a rac te ris tic  o f  ca ries incidence, p a r tly  b ecau se  
th e re  w ere  less su b jec ts  in  tho se  groups an d  p a r t ly  owing to  th e  role o f  pa ra - 
d e n to s is , w hich p ro b a b ly  h a d  c o n tr ib u te d  to  th e  loss of tee th .

T h e  m ost re m a rk a b le  fe a tu re  of th e  D M F  indexes was th a t  th e  cu rve  
o f  m iss in g  te e th  (e x tra c ted  p lus lost th ro u g h  p a rad en to sis) ran  a lm ost p a ra lle l 
w i th  th e  D M F curve  (F ig . 1 ) . In  su b jec ts  b e tw e e n  25 and  30 y ea rs  o f  age 
on th e  av e rag e  m ore th a n  3 te e th  were m issing , 6 te e th  a t th e  age o f  35, an d

* D =  decayed  : M =  m issed  ; F  =  filled  te e th  D M F ; in d ex  =  average of D M F  te e th  
р зг  p e rso n .

** C hild ren  14 y ears of age hav e  been le ft o u t o f acco u n t.
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Table 1

Frequency a n d  intensity  o f  denial caries in  D á v  о d  
(Age groups of five y ears)

Age and sex Number 
of inv.

With good teeth With carious teeth
Number of 

carious 
teeth

Number of 
carious teeth 

per person 
(DMF index)number per eent number per eent

M 14 о 6 100.— 29 4.8
F 5 l 20 4 80,— 14 2.8

T o ta l и l 9.0 10 91.— 43 3,9
M 15— 19 48 7 14.5 41 85,— 214 4.5
F 45 5 11.1 40 88,— 248 5.5

T o ta l 93 12 12.9 81 87.— 462 4.9
M 20— 24 38 3 7.9 35 92,— 200 5.3
F 56 2 3.6 54 96,— 441 7.9

T o ta l 94 5 5.3 89 84.6 641 6.8
M 25—29 48 3 6.2 45 93,— 297 6.2
F 73 2 2.7 71 97,— 621 8.5

T o ta l 121 5 4.1 116 95,— 918 7.6
M 30— 34 59 1 1.6 58 98,— 489 8.3
F 81 — — 81 100.— 882 10.9

T o ta l 140 1 0.7 139 92.2 1371 9.8
\1 35— 39 57 1 1.7 56 98.2 480 8.4
F 56 — — 56 100,— 648 11.6

T o ta l 113 1 0.8 112 99.1 1128 9.9
M 40—44 46 — — 46 100.— 542 11.8
F 56 — — 56 100,— 728 13.0

T o ta l 102 — — 102 100,— 1270 12.5
M 45—49 65 1 1.5 64 98.5 652 10.0
F 71 1 1.4 70 98.5 912 12.8

T o ta l 136 2 1.4 134 98.5 1564 11.6
M 50— 54 46 1 2.2 45 97.8 464 10.0
F 49 1 2.4 48 97.9 682 13.9

T o ta l 95 2 2.1 93 97.8 1146 12.06
M j 55— 59 33 __ __ 3 3 100,— 479 14.5
F J 42 — 42 100.— 685 16.3

T o ta l 75 — 75 100,— 1164 1 5 .5

M 60— 64 27 2 7 .4 25 92.5 522 19.3
F 32 — — 32 100,— 556 17.4

T o ta l 59 2 3.6 5 7 96.6 1078 18.2
M 65— 69 25 __ 25 100,— 342 13.7
F 34 — — 34 100,— 649 19.9

T o ta l 59 — — 59 100.— 991 16.7
И 70— 74 18 1 5. 5 17 94.4 288 16.0
F 18 — — 18 100.— 387 21.5

PJ T o ta l 36 1 2.7 35 97.2 675 18.7
M 75—79 6 __ __ 6 100.— 131 21.8
F 5 — — 5 100,— 90 18.0

T o ta l 11 — — и 100,— 221 20.0
M 522 22 502 5129
F 623 12 611 7543

T o ta l 1145 32 1113 M ean : 97.2 12672 M ean: 11.1



12 P. BRUSZT

8 a t  th e  age of 45 y ears . T h e re a f te r , th e  cu rve  ro se  m ore s teep ly , p ro b a b ly  
b e c a u se  o f paraden tosis . T h e  loss of te e th  so fa r  p ro te c te d  b y  fillin g  m ay  
h a v e  also  con trib u ted  to  th e  rise . A dding th e  n u m b e r  o f roo ts to  th e  values 
co m p o sin g  th e  curve r e s u lte d  in  a curve ru n n in g  even  m ore close to  th e

F ig . 1. T h e  num ber pe r h e a d  o f  d ecay ed , m issing, f illed  a n d  crow ned  te e th  as w ell as 
ro o ts  (m ales  - f  fem ales). E x p la n a t io n s :  1 to ta l n u m b er o f  ca rio u s  te e th  : 2 m issing  te e th ;

3 ro o ts ;  4 t e e th  w ith  cav itie s ; 5 filled  -f- c row ned  te e th

D M F  cu rve . Such a m a n ip u la tio n  m ay be r ig h tfu l since these  ro o ts  m u st 
h a v e  sh o rtly  been lost.

T h e  num ber o f filled  a n d  crow ned te e th  cu lm in a te d  w ith  tw o  a t  35 
y e a rs  o f  age. T hereafter, i t  slow ly  declined. T h e  n u m b e r of decayed  te e th , 
o n  th e  co n tra ry , was a t  f i r s t  tw o  and su b se q u e n tly  g rad u a lly  decreased .

F ro m  th e  above i t  h a s  b e e n  concluded th a t  in  v iew  of th e  g rea t n u m b e r 
o f  d e c a y e d  and  m issing te e th ,  d e n ta l  tre a tm e n t o f th e  in h a b ita n ts  o f D áv o d  
h a d  n o t  been  sa tisfac to ry . E v e n  a t  the  age of 14, an  average d efic iency  of
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one and  a h a lf  te e th  was observed , or, if  th e  n u m b er of h a lf  ro o ts  w as also 
ad d e d , an  average of tw o te e th . In  th is  connection  the  im p o rtan ce  o f  school- 
d e n tis try  m u st be s tre sse d ; b y  ad e q u a te  fillings the  above n u m b e rs  could 
be  m ark ed ly  reduced . U n fo rtu n a te ly , th e  trav e llin g  sch o o l-d en tis try  w as no t 
cap ab le  o f v isiting  an n u a lly  all v illages in  th e  d is tr ic t o f B aja . B ecau se  o f the  
in co m p le te  organ iza tion , v is its  could  be  m ade o n ly  a t in te rv a ls  o f  tw o  years. 
D ecayed  an d  filled  te e th  w ere ra re , as co m p ared  to  the  m issing ones, a fac t 
in d ic a tin g  th a t  m ost of th e  decayed  te e th  h ad  p ro b ab ly  been e x tra c te d , a l
th o u g h  th e y  could have  been  sav ed  b y  fillings, a t  least for a tim e .

T he n u m b er o f ro o ts  w as also g re a t, each  roo t an in fec tio u s  focus, 
invo lv in g  p e rm an en t hazard s .

I f  th e  freq u en cy  an d  in te n s ity  o f caries w ere calcu la ted  fo r th e  whole 
p o p u la tio n , th e  values w ere 97.3 p e r cen t, an d  11.1, 0.47 index, re sp e c tiv e ly , a t 
th e  average  of 40.8 years  (w eighed a r ith m e tic  m ean), or, in  o th e r  w ords, 
39 .5  p e r cen t of th e  te e th  o f th e  in h a b ita n ts  w as in ju red . B y ta k in g  in to  
acco u n t also th e  w isdom  te e th , th ese  n u m b ers  w ould even increase .

In vestiga tion s in  V askút

T his village is s itu a te d  10 km  so u th  o f B a ja . The e x a m in a tio n s  were 
m ad e  in  J a n u a ry , 1956.

2494 sub jec ts, i. e. ab o u t tw o th ird s  of th e  ad u lt in h a b ita n ts  [4, 11, 18] 
w ere exam ined .

As to  th e  pop u la tio n  of V ask ú t before  W orld  W ar I I ,  e/7 o f  th e  in h a 
b i ta n ts  w ere of G erm an orig in . A fte r th e  w ar, how ever, som e 40 p e r  cen t 
h a s  been  rep laced  b y  H u n g a rian s  com ing from  U pper H u n g a ry , T ra n sy l
v a n ia , B u kov ina  and  th e  reg ion  bey o n d  th e  T isza. The in h a b ita n ts  a re  m ain ly  
a g ric u ltu ra l labourers.

Since i t  was know n from  w here th e  in h a b ita n ts  had  o rig in a ted  a n d  how 
long  th e y  h av e  been liv ing in  th e  v illage, i t  w as possible to  classify  th e m  acco rd 
in g  to  origin. I t  was assum ed  th a t  an  e v e n tu a l difference in  th e  ca rie s  inci
den ce  of su b jec ts  from  d iffe ren t reg ions an d  w ith  som ew hat d iffe re n t h a b its  
a n d  d ie t w ould give ce rta in  in fo rm a tio n s  concern ing  th e  co n d itio n s invo lved  
in to  th e  deve lopm en t of caries. F u r th e r , ex am in a tio n  of th is  single v illage 
su p p lied  d a ta  ch a rac te ris tic  o f  o th e r  p a r ts  o f H ungary .

T h e  sub jec ts  in  V ask ú t w ere th e re fo re  d iv ided  in to  th e  fo llow ing  c a te 
gories.

(I) S ub jec ts born  an d  p e rm a n e n tly  liv ing  in  V askú t. T his w as th e  m ost 
n u m ero u s group , em bracing  1044 persons.

( I I )  S ub jec ts bo rn  in  th e  M iddle D an u b e  region who cam e to  V ask ú t 
la te r . W ith in  th is  g roup  c e r ta in  subd iv isions w ere m ade.
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a )  245 su b jec ts , w ho h a d  m oved to  V a sk ú t from  a little  d is tan ce , i. e. 
fro m  th e  B aja  d is tr ic t.

b)  106 su b jec ts  fro m  th e  region b ey o n d  th e  r iv e r  Tisza.
c)  276 su b jec ts  fro m  S ou th  H u n g ary  (B á c sk a  and  B áná t).
d )  sub jects fro m  o th e r  p a r ts  of th e  c o u n try .

( I l l )  171 su b je c ts  fro m  B ukovina an d  315 fro m  U pper H u n g ary .

T h e  in h a b ita n ts  w ere  a t  f ir s t  d iv ided  in to  tw o  groups, viz. o rig inal 
a n d  se ttle d  in h a b ita n ts . F ro m  the  la t te r  g roup  th e  su b jec ts  o rig ina ting  from  
B u k o v in a  and  U p p e r H u n g a ry  were left o u t, in  v iew  o f even tu a l d ifference 
in  th e i r  h ab its . T h u s , tw o  g roups were o b ta in e d , consisting  of 964 a n d  1044 
m em b ers , resp ec tiv e ly . T h ese  w ere th e n  c lassified  in to  5 y ea r age groups, 
th o u g h  n o t all o f th e se  com prised  100 su b jec ts .

F req u en cy  and in ten sity  o f  d en ta l caries

C aries freq u en cy  w as 78 p er cen t b e tw een  th e  ages of 15 an d  19 years  ; 
87.5 p e r  cen t b e tw een  20 an d  24 years ; 94 p e r  c en t in  th e  n e x t g roup  ; 
98.3 p e r  cen t be tw een  30 an d  34 years. In  th e  su b seq u en t groups th e  fre 
q u e n c y  increased , f in a lly  to  a t ta in  100 p e r c en t. I t  w as ra re  to  find  a person  
w ith  in ta c t  te e th  u n d e r  th e  age o f 60 y ea rs , b u t  none over th is.

Sum m ing up  th e  re su lts  and leav ing  o u t th e  few  ch ildren  14 y ea rs  o f  
age, a v e ry  high caries in c id en ce  was found , p ra c tic a lly  iden tical in  th e  su b 
je c ts  b o rn  in  V ask ú t a n d  th o se  who h ad  s e t t le d  th e re  (Table 2 ) .

T h e in te n s ity  o f  d e n ta l  caries in  th e  o rig in a l an d  se ttled  in h a b ita n ts  
is p re se n te d  in  Table 3. T h e  la s t colum n o f Table 3 shows th e  D M F in d ex  
fo r  th e  to ta l  p o p u la tio n .

C hildren  14 y e a rs  o f  age have n o t b e e n  in c lu d ed  in  Table 3 because  
o f th e ir  sm all n u m b er. B e tw een  th e  ages o f 15 a n d  19 years th e  D M F in d ex  
w as som e decim als h ig h e r  in  th e  orig inal in h a b i ta n ts  th a n  in  th e  se ttle d  
su b je c ts  (3.8 —3.2). I n  th e  2 0 —25 y ear age g ro u p  th e  te e th  of th e  se ttle d , 
b e tw e e n  th e  ages o f  25 an d  29 years th o se  o f  th e  original in h a b ita n ts  
w ere m ore  decayed (8.3 — 7.0). The in d ex  w as th e  sam e betw een  30 an d  
34 y e a rs . In  th e  n e x t  tw o  groups th e  in d e x  w as h igher in  th e  orig inal 
in h a b ita n ts ,  w hereas b e tw e e n  th e  ages of 45 a n d  49, in  th e  se ttled . Caries 
in te n s i ty  was id en tica l in  b o th  groups b e tw een  50 an d  55 years, w hile la te r  
i t  show ed  changes s im ila r  to  those described  ab o v e .

A s to  the  in te n s i ty  o f  d e n ta l caries, th is  w as com plete ly  or n ea rly  com- 
p la te ly  iden tica l in  fo u r  o f th e  age groups. I n  tw o  o th e r groups, th e  o rig inal 
in h a b ita n ts  ex h ib ited  a h ig h e r in te n s ity  th a n  d id  th e  se ttled  sub jec ts , w hile 
th e  s itu a tio n  was th e  o p p o site  in  th e  tw o f u r th e r  groups. T here w ere l i t t le  
d iffe rences in  th e  re m a in in g  age groups. T his f a c t ,  as well as th e  sm all n u m b e r
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Table 2

Caries frequency in  V a s k ú t  (Age groups o f five  years)
I. S e ttled  in  V ask ú t from  o th e r  p a r ts  o f H u n g a ry  II. O rig inal in h a b ita n ts

Agr

N um ber of persons 
investigated

Subjects w ith  decayed tee th

I 11 T otal
num ber per cent

I и T otal I I I Total

F 14 10 9 7 6 7 0 6 6 .7
M 13 4 12 4 9 2 .3 1 0 0 ,—

T o ta l 2 3 13 3 6 19 10 2 9 8 2 .7 7 7 .— 8 0 ,—

F 1 5 — 19 5 4 3 6 4 0 2 5 7 4 .1 6 9 .4
M 4 6 3 8 3 8 3 3 8 2 .6 8 6 .8

T o ta l 1 0 0 7 4 1 7 4 78 5 8 1 3 6 7 8 ,— 7 8 .4 7 8 .1

F 2 0 — 2 4 16 2 3 13 2 0 8 1 .3 8 6 .9
M 5 0 4 0 45 3 5 9 0 ,— 8 7 .5

T o ta l 6 6 6 3 1 2 9 5 8 55 113 8 7 .9 87.3 8 7 .5

F 2 5 — 2 9 4 6 5 8 41 5 4 8 9 .1 9 3 .1
M 73 5 2 6 9 5 2 9 4 .5 1 0 0 ,— 9 1 .3

T o ta l 119 110 2 2 9 1 10 1 0 6 2 1 6 9 2 .4 9 6 .4

F 3 0 — 3 4 4 9 5 5 4 9 5 3 1 0 0 .— 9 6 .3
M 3 9 7 3 3 8 7 3 9 7 .4 1 0 0 ,—

T o ta l 8 8 128 2 1 6 87 1 2 6 2 1 3 9 8 .9 9 8 .4 9 8 .6

F 3 5 — 3 9 2 9 3 8 2 9 3 7 1 0 0 ,— 9 7 .4
M 4 3 3 2 4 2 32 9 7 .7 1 0 0 ,—

T o ta l 7 2 7 0 1 42 71 6 9 1 4 0 9 8 .6 9 8 .6 9 8 .5

F 4 0 — 4 4 4 2 41 4 2 4 0 1 0 0 .— 9 7 .6
\l 4 9 4 8 4 9 4 8 1 0 0 .— 1 0 0 .—

T o ta l 91 8 9 1 80 91 8 8 1 7 9 1 0 0 .— 9 8 .9 9 9 .4

F 4 5 — 49 61 5 5 61 5 4 1 0 0 .— 9 8 .2
M 7 6 5 7 75 5 7 9 8 .7 1 0 0 .—

T ota l 137 112 2 4 9 1 3 6 i n 2 1 7 9 9 .3 9 8 .2 9 9 .3

F 5 0 — 5 4 5 8 5 1 5 8 5 0 1 0 0 .— 9 8 .—
M 71 7 4 71 7 4 1 0 0 ,— 1 0 0 .—

T o ta l 1 2 9 1 2 5 2 5 4 1 2 9 1 2 4 2 5 3 1 0 0 ,— 9 9 .2 9 .9 9

F 5 5 — 5 9 3 2 61 31 61 9 6 .9 10(1. ■
M 2 4 5 4 2 4 5 4 1 0 0 ,— 1 0 0 .—

T o ta l 5 6 1 1 5 171 55 115 1 7 0 9 8 .2 1 0 0 .— 9 9 .4

F 6 0 — 6 4 19 3 8 19 3 8 1 0 0 ,— 1 0 0 ,—
M 17 4 8 17 4 8 1 0 0 .— 1 0 0 .—

T o ta l 3 6 8 6 1 2 2 3 6 8 6 1 2 2 1 0 0 .— 1 0 0 .— 1 0 0 ,—

F 6 5 — 6 9 18 21 18 21 1 0 0 .— 1 0 0 ,—
M 17 15 17 15 1 0 0 .— 1 0 0 ,—

T o ta l 3 5 3 6 71 3 5 3 6 71 1 0 0 ,— 1 0 0 ,— 1 0 0 ,—

F 7 0 — 7 4 4 7 4 7 mu. 1 0 0 ,—
M 7 8 7 8 1 0 0 .— 1 0 0 ,—

T o ta l 11 15 2 6 11 15 2 6 1 0 0 .— 1 0 0 ,— 1 0 0 ,—

F 7 5 — 7 9 1 7 1 7 1 0 0 .— 1 0 0 .—
M — 1 — 1 1 0 0 .— 1 0 0 ,—

T o ta l 1 8 9 1 8 9 1 0 0 ,— 1 0 0 ,— 1 0 0 .—

F 9 3 9 4 1 3 4 7 3
M 1 0 6 9 5 0 4 53 1

T o ta l 9 6 4 1 0 4 4 2 0 0 8 9 1 7 1 0 0 7 1 9 2 4 9 5 .1 9 6 .5 95.8



2
^

1
 

2
 4

 
2

4
!

 
2

4
i 

2
4

 1 
2

4

1 6 P. BRUSZT

Table 3
Caries in tensity  in  V a s k ú t  (Age g ro u p s of five  years)

I. S e ttle d  in  V askút from  o th e r  p a r ts  o f H u ngary  II . O rig inal in h a b ita n ts  o f  th e  village

Number of persons 
investigated

N um ber o f carious 
te e th

N um ber per person of carious 
te e th  (DMF index)

I I I T o ta l I I I T otal 1 II Total

10 9 25 26 2.5 2.9
13 4 49 27 3.1 6.7
23 13 36 74 53 127 3.2 4.1 3.5
54 36 157 106 2.9 2.9
46 38 159 174 3.5 4.6

100 74 174 316 280 596 3.2 3.8 3.4
16 23 86 99 5.4 4.3
50 40 326 271 6.5 6.8
66 63 1?9 412 370 782 6.3 5.9 6,—
46 58 288 340 6.3 5.8
73 52 555 570 7.6 11.—

119 110 229 843 910 1 753 7.— 8.3 7.6
49 55 398 454 8.1 8.3
39 73 442 769 11.3 10.5
88 128 216 840 1 223 2 063 9.5 9.6 9.5

29 38 239 385 8.2 10.1
43 32 448 400 10.4 12.5
72 70 142 687 785 1 472 9.5 11.2 10.3

42 41 409 419 9.7 10.2
49 48 659 682 13.4 14.2
91 89 180 1 068 1 101 2 169 11.7 12.3 12,—

61 55 738 589 12,— 10.7
76 57 1 130 809 14.9 14.2

137 112 249 1 868 1 398 3 266 13.6 12.5 13.1

58 51 817 640 14,— 12.5
71 74 1 168 1 169 16.5 15.8

129 125 254 1 985 1 809 3 794 15.4 14.4 14.9

3? 61 475 1 025 14.8 16.8
24 54 395 1 017 16.4 18.8
56 115 171 870 2 042 ? 91? 15.5 17.7 17.—

19 38 337 603 20.4 15.8
17 41 310 913 18.2 22.2
36 86 122 647 1 516 2 163 17.9 17.6 17.7

18 21 310 330 17.2 15.7
17 15 366 362 21.5 24.1
35 36 71 676 692 1 368 19.3 19.2 19.2

4 7 73 128 18.3 18.3
7 8 159 173 22.7 21.6

11 15 26 232 301 533 21,— 20,— 20,—

1 7 20 144 20,— 20.5
— 1 — 28 — 28,—

1 8 9 20 172 192 20,— 21.5 20.—

939 4.372 5 288
1069 6 166 7 364

964 1044 2008 10 538 12 652 23 190 10.9 12.1 11.5

Age

F  14 
M

T o ta l

F  30— 34 
M

T o ta l

F  35— 39 
M

T o ta l

F  40— 44 
M

T o ta l

F  45— 49M
T o ta l

F  50— 54 
M

T o ta l

55— 59

T o ta l

60— 64

T o ta l

65— 69

T o ta l

F  15— 19 
M

T o ta l

F  20— 24 
M

T o ta l

F  25— 29 
M

T o ta l

70— 74

T o ta l

75— 79 

T o ta l

T o ta l
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o f sub jec ts  in v es tig a ted , does n o t perm it to  a t ta c h  significance to  th ese  
find ings.

I t  has also to  be ta k e n  in to  account th a t  som e o f th e  age groups consisted  
o f  less th a n  100 persons.

ТЛ? dut-i fo r  mules and fem ales are s e p a ra te ly  show n in the  T ab le s . 
T hough  th e  n u m b er o f th e  in v estiga tions w as th e re b y  reduced , th is  a rran g e-

Fig. 2. C om ponents o f  th e  D M F ind ices in sub jec ts  b o rn  an d  lived  p e rm a n en tly  in  V a sk ú t. 
E x p la n a tio n s : 1 to ta l  n u m b e r  o f carious te e th ;  2 m issing  t e e th ;  3 f ille d -fc ro w n e d  te e th ;

4 ro o ts  ; 5 tee th  w ith  c av itie s

m en t re su lted  in a s u p p o r t o f  th e  know n s ta te m e n t th a t  th e  in te n s i ty  o f 
d en ta l caries is g re a te r  in  fem ales th an  in m ales.

Figs 2  and  3 show  th e  components o f  the D M F  index  in b o th  g ro u p s 
o f the  po p u la tio n . I t  is th e  cu rve  of th e  m issing  te e th  w hich d o m in a tes  th e  
p ic tu re , ju s t  like i t  d id  fo r th e  in h a b ita n ts  o f  D ávod .

In  th e  o lder age g roups th e  original in h a b ita n ts  possessed m ore roo ts; 
th is  is th e  cause o f th e  s lig h t decrease a t th e  en d  o f  th e  cu rve  of m issing te e th .

2 A cta Medica X IV /1.
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T h e  se tt le d  sub jec ts , on th e  o th e r  h a n d , seem  to  have  lost th e ir  ro o ts  ; th e  
c u rv e  o f m issing te e th  fo r th e se  su b jec ts  th e re fo re  approaches th e  D M F  curve.

B o th  DM F curves a re  a lm o st lin ear, a fac t in d ica tin g  th a t ,  b ey o n d  the 
ag e  o f  15 years, th e re  is no  y e a r  p red isposing  for caries, since to o th  decay 
w as  u n ifo rm ly  d is tr ib u te d  (a t  least as fa r  as te e th  and  n o t su rfaces a re  con
c e rn e d ).

F ig . 3. C om ponents o f th e  D M F indices in in co m ers o f  V ask ú t. E x p la n a tio n s :  / to ta l  
n u m b e r  o f  carious te e th ;  2 m issin g  te e th ;  3 f illed  an d  crow ned te e th ;  4 te e th  w ith

cav itie s ; 5 ro o ts

A nother classification  o f th e  d a ta  concern ing  th e  su b jec ts  s e ttle d  in  
V a s k ú t  w as m ade w ith  th e  assu m p tio n  th a t  th ese  in d iv id u a ls , b o rn  and  
e d u c a te d  in  d ifferent reg ions o f th e  c o u n try , w ould  show p erh ap s  a d iffe ren t 
c a r ie s  incidence.

C orrespondingly , fo u r g ro u p s, each  consisting  of 100 to  300 su b jec ts , 
w e re  m ad e . The sm all n u m b e r  o f th e  p ersons in  th e  in d iv id u a l age g roups 
h a s  a llo w ed  m erely of an a p p ro x im a te  com parison . A nd, since th e  age o f th e
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su b jec ts  in  th e  d iffe ren t g roups was no t id e n tic a l, th e  m eans o f th e  ages, 
to o , h ad  to  be ca lc u la ted  (w eighed a r ith m e tic a l m ean).

Table 4  show s th e  caries in ten sity . T h is  w as th e  lowest, 9 .5 , in  th e  
B ukov in an s ; 10.5 b o th  in  th e  sub jec ts im m ig ra te d  from  th e  reg ion  b ey o n d  
th e  T isza an d  th o se  fo rm  th e  d is tr ic t of B a ja . A  D M F  index  of 11.3 w as fo u n d  
in  th e  se ttle rs  from  o th e r  H u n g a ria n  regions ; th e  h ig h es t index, 13.1, o ccu rred  
in  th e  su b jec ts  from  u p p e r  H ungary .

Table 4

Average caries incidence in  the inhabitants over 14 years o f  age in V a s k ú t  
(F rom  14 to  79 y ears  o f  a g e )

Place of origin of the subjects
Number of 

persons 
investigated

Mean age
Persons 

w ith carious 
te e th  per cent

N um ber per ретзоп 
of carious te e th  

(DMF index)

O riginal in h a b ita n ts  ........................ 1044 41.5 96.5 12.1

S ettled  in h a b ita n ts  .......................... 964 39.1 95.1 10.9

D is tric t o f B a j a ............................. 245 40.3 95.5 10.5

Sou th  H u n g ary  ............................. 276 40.5 95.6 12.7

R egion beyond th e  T isza  . . . . 106 34.4 90.1 10.5

O ther p a r ts  o f H u n g a ry  .......... 337 38.7 95.3 11.3

U p p er H u n g a r y ............................ 315 40.0 97.7 13.1

B u k o v in a .......................................... 171 37.1 91.8 9.5

T he average  caries in ten s ity  was 12.1 in  th e  original in h a b ita n ts  and  
10.9 in  th e  se ttle d . T h is  w ould correspond to  a difference of ab o u t 10 p e r 
cen t, b u t  i t  has to  be  n o te d  th a t  the  m ean  age o f th e  original in h a b i ta n ts  
w as 41.5 y ears , w hile t h a t  o f th e  se ttled  su b je c ts , 39.1 years.

As to  th e  c o rre la tio n  betw een  age a n d  caries in ten sity , th e  in d e x  w as 
generally  low er in  th e  y o u n g  age groups. A t 37.1 y ea rs  of age, th e  B u k o v in a n s  
h ad  a low  D M F in d e x  (9.5). On the  o th e r h a n d , younger sub jec ts  fro m  th e  
region b ey o n d  th e  T isza  show ed a so m ew h at h ig h e r index (10.5).

T h is d isc rep an cy  req u ired  s ta tis tic a l an a ly s is . F or th is  p u rp o se , th e  
so-called s ta n d a rd iz a tio n  m eth o d  was used . T h e  procedure  will be d iscussed  
follow ing p a ra g ra p h .

As to  th e  re su lts  o f  th is  calcu lation , th e  M D F  in d ex  wras 10.85 in  a d u lts  
im m ig ra ted  from  B a ja  ; 11.06 in tho se  fro m  S o u th  H u n g ary  ; 12.37 in  
sub jec ts  from  th e  reg io n  b eyond  th e  T isza ; a n d  11.67 in  in d iv id u a ls  from  
o th e r p a r ts  o f H u n g a ry . T h e  h ighest w as th e  in d e x  in  sub jec ts im m ig ra te d  
from  b ey o n d  th e  r iv e r  T isza (Csongrád, S zen tes) th e  significance o f  w hich  
fa c t w as, how ever, d iff ic u lt to  in te rp re t b e cau se  o f  th e  sm all n u m b e r  o f  th e  
persons exam ined  (106 ; Table 5). The m a x im u m  difference b e tw een  in d iv i-

2 *
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Tab-

Standardization o f the D M F  indexes in  the 

(In  V a sk ú t, th e  origin o f th e  in h a b ita n ts

A ge
Dávod Indigenous inhabit. Incom ers fron Baja

V askú t

Incom ers from  the  
M iddle D anube basin

I IT I I I I II I I I I II I I I I I I I I I

14 11 43 32 13 53 37 4 10 12 8 31 23
15— 19 93 462 365 74 280 290 31 92 122 30 90 118
20— 24 94 641 598 63 370 401 11 80 70 24 131 153
2 5 — 29 121 918 933 n o 910 848 31 213 239 47 345 362
30— 34 140 1371 1359 128 1223 1243 21 207 204 28 287 272
35— 39 113 1128 1151 70 785 713 19 183 194 29 279 296
4 0 — 49 238 2834 2835 201 2499 2394 57 756 679 77 1104 917
50— 59 170 2310 2494 240 3851 3521 51 659 748 66 1036 968
60— 79 165 2965 2878 138 2681 2407 20 377 349 28 506 488

T o ta l 1145 12672 12643 1037 12652 11854 245 2577 2617 337 3809 3597

fo u n d
1,00 1,07

0,98 1,06
calculated S e ttle d , to ta l

C E K 11,04 11,76 10,85 11,67

S e ttle d , to ta l

I  =  N u m b e r of sub jects in v e s tig a te d  
I I  =  N u m b e r of carious te e th  found  

I I I  =  N u m b er of carious te e th  ca lcu la ted

d u a l  g ro u p s  was 1.52 (as ex p ressed  in  D M F  in d ex ), or roughly  14 p e r  cen t. 
T h is  d ifference does n o t p e rm it any  conc lusion , except th a t  th e  D M F  
in d e x  in  H ungarians over the age o f  14 years is probcb'y about 11— 12.

I n  th e  p resen t s tu d y  th e  earlier H u n g a r ia n  d a ta  will n o t be d iscu ssed  ; 
t h e i r  com parison  w ith  th e  p re se n t f in d in g s w ill be given in a n o th e r  re p o rt.

C aries  in ten s ity  in the ad u lt in hab itans o f  N agybaracsk a , Dávod and V ask ú t, 
as com pared to o n e  another, as w ell as to foreign data

F ig . 4 shows th e  in c id en ce  of d en ta l d e cay  in  adu lts o f N a g y b a ra c sk a , 
D á v o d  a n d  V askút. B e tw een  th e  ages of 15 an d  40 years the  cu rves a re  n ea rly  
id e n t ic a l .  B eyond 40 y ea rs  o f  age, th e  cu rve  fo r Vaskvit con tinues to  be  a lm o st 
l in e a r ,  w hile th a t  for D á v o d  show s som e d ev ia tio n s . The cu rve  fo r N agy-
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le 5

inhabitants o f  D á v o d ,  V a s k ú t  and  N  a g y  b a r a c s к  a 

was also taken into account)

Incom ers from 
B ácska— Bánát

Incomers from 
region (Region 1 

the Tisza)

o ther
eyontl Nagybaracs ka Total N um ber 

p e r  person  
o f carious- 

te e th

I II  I II I 11 I I I 1 1 11 I I I « II

6 17 17 6 2 2 17 4 4 8 9 1 27 9 2 2 6 5 2 .8 8

2 6 8 7 102 16 5 7 6 3 2 1 2 8 2 2 8 3 1 4 8 2 1 8 9 0 3 .9 2

2 1 1 2 8 1 3 4 10 7 3 6 4 2 1 8 1 3 8 0 1 3 8 6 441 2 8 0 3 6 .3 6

2 4 1 3 8 1 85 17 1 4 7 131 2 4 3 1 8 9 9 1 8 7 4 5 9 3 4 5 7 0 7 .7 1

2 8 2 4 8 2 7 2 11 9 8 1 0 7 1 2 3 1 2 1 6 1 1 9 4 4 7 9 4 6 5 0 9 .7 1

17 1 7 4 1 73 7 51 71 2 5 8 2 6 2 8 2 6 2 9 5 1 3 5 2 2 8 1 0 .1 9

7 4 8 4 5 8 8 1 15 2 1 6 1 7 9 4 9 2 5 4 8 6 5 8 6 0 1 1 5 4 1 3 7 4 0 1 1 .9 1

4 9 7 7 7 7 1 9 2 0 3 8 2 2 9 3 3 0 1 4 1 4 8 4 4 1 6 8 9 7 1 3 1 6 3 1 4 .6 7

31 6 2 1 5 4 1 4 71 7 0 3 8 3 6 1 9 2 6 6 8 0 7 6 9 1 3 4 1 3 1 7 .4 4

2 7 6 3 0 5 5 3 0 2 4 106 1 1 1 7 9 9 5 2 2 7 4 2 3 8 6 0 2 4 9 9 7 5 4 2 0 5 9 7 2 2 1 1 .0 2

1 .0 0 1 .1 2 0 ,9 6

1 .0 3

1 1 ,0 6 1 2 ,3 7 1 0 ,5 2

1 1 .4 0

b a ra c sk a  runs som ew hat lowrer, b u t genera lly  p a ra lle l tvith th a t  fo r  V a sk ú t. 
T h e  m ax im u m  dev ia tio n  betw een  th e  curves am o u n ted  to  four te e th ,  a t  th e  
age o f 70 y ears , when th e  d a ta  are  less re liab le  due  to  th e  re s tr ic te d  n u m b e r  
o f  th e  su b jec ts  exam ined . In  ad d itio n , p a rad en to s is  m ay have c o n tr ib u te d  
to  th e  loss of tee th .

The intensity  o f dental caries in the three villages teas essentia lly  iden
tical.

A n a tte m p t was m ade to  express caries in te n s i ty  by  one sing le  n u m b e r, 
n am ely , b y  th e  DM F in d ex  o f  th e  sub jec ts  b ey o n d  th e  age of 14 y e a rs . T h is 
v a lu e , ca lcu la ted  on th e  basis  o f w eighed a rith m e tic a l m eans, w as 10.5 for 
N ag y b aracsk a  ; 11.1 fo r D ávod  ; 12.1 for th e  o rig inal in h a b ita n ts  o f  V a sk ú t ; 
an d  10.9 for th e  su b jec ts  se ttle d  th e re . T he w eighed a rith m e tica l m e a n  age 
in  th e  in d iv id u a l g roups Avas also ca lcu la ted . T h is was 41.5 in N a g y b a ra c sk a  ; 
40.8 in  D ávod  ; 41.5 fo r th e  orig inal in h a b ita n ts  of V askú t ; a n d  39.1 for 
th o se  se ttle d  in  th a t  AÛllage. W ith  th e  ex cep tio n  o f  th is  la s t va lue , th e  d iffe r
ences in  th e  DM F in d ex  seem ed to  be re la te d  to  age, since th e  h ig h e r  th e
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F ig . 4. Caries in te n s ity  in  t h e  a d u lt  p o p u la tio n  o f  N a g y b a ra c sk a , D áv o d  a n d  V ask ú t

ag e , th e  higher th e  D M F  in d e x  (Table 4). T h is  w a s  tru e  also for th e  freq u en cy  
o f  d e n ta l  caries.

Standardization

T he results w ere  co n tro lled  by s ta t is t ic a l  m ethods.
T h e  so-called s ta n d a rd iz a tio n  p ro ced u re  m a k e s  it  possible to  com pare  

d a t a  ob tained  from  s u b je c ts  of different age. E sse n tia lly , s ta n d a rd iz a tio n  is 
n o th in g  else as th e  e x a m in a tio n  under id e n tic a l cond itions of age d is tr ib u tio n  
o f  tw o  or more p o p u la tio n s  com prising d if fe re n t groups.

T he m ethod  o f s ta n d a rd iz a tio n , f ir s t  a p p lie d  b y  th e  H u n g a ria n  J o s e p h  

K ö r ö s s y  for an  in te rn a t io n a l  com parison o f  m o r ta lity  d a ta , i s  genera lly  
em p lo y e d  in tre a tin g  d em o g rap h ic , b ir th  a n d  d e a th  d a ta . T here a re  n am ely  
c o n d itio n s , which m a y  p ro fo u n d ly  affect th e  re lia b ility  o f th e  d a ta ,  w hen  
th e  c ru d e  num bers a lo n e  a re  tak en  in to  a c c o u n t. A pop u la tio n  com prising
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m an y  young  w om en n a tu ra l ly  exh ib its a h igh b ir th  ra te , w hile th e  c rude  
m o rta lity  fig u re  is h igh  in  g roups w ith  n u m ero u s  su b jec ts  of ad v an ced  age. 
T his m eans th a t ,  because  o f  th e  d ifferent age d is tr ib u tio n  [20, 25], c rude  
m o rta lity  d a ta  m ay  d iffe r even  for p o p u la tio n s w ith  th e  sam e n u m b e r of 
in d iv idua ls an d  w ith  th e  sam e m o rta lity  ra te .

Age d is tr ib u tio n  n a tu ra lly  affects no t o n ly  dem ograph ic  d a ta , b u t  also 
figures in  o th e r  fie lds o f  h e a lth  s ta tis tics. I t  p lay s  a decisive p a r t  in  th e  ca lcu 
la tio n  o f th e  average  occu rrence  o f carious te e th . S ince th e  incidence o f d e n ta l 
caries is a fu n c tio n  o f  age — as evidenced a lso  b y  th e  above T ab les an d  
G raphs — th e  c ircu m stan ce  is n o t ind ifferen t, w h e th e r  th e  b u lk  o f th e  su b 
je c ts  u n d e r in v e s tig a tio n  belongs to  younger o r  o lder age groups. C orre
spond ing ly , w hen a co m p ariso n  is m ade b e tw een  caries in te n s ity  in  tw o  or 
m ore villages, th e  c rude  n u m b ers  ob tained  h a v e  to  be s tan d ard ized . In  o th e r  
w ords, i t  m u s t be d e te rm in ed  w h a t caries in te n s i ty  w ould occur in  th e  p o p u 
la tio n , if  th e  age d is tr ib u tio n  w ere equal, an d  i f  a ll age groups w ould co n ta in  
th e  sam e n u m b e r o f in d iv id u a ls  as does th e  p o p u la tio n  chosen as s ta n d a rd .

A s ta n d a rd  p o p u la tio n  h as, therefore , to  b e  chosen and th e  caries d a ta  
o f  the  o th e r v illages h av e  to  be re la ted  to  th is  s ta n d a rd . The s ta n d a rd  m ay  
be an y  of th e  p o p u la tio n s  in v estig a ted , or th e  su m  of th o se , or even a th ird  
v illage chosen a rb itra r ily . I t  is, how ever, of im p o rta n c e  to  choose a p o p u la tio n , 
th e  age d is tr ib u tio n  o f w hich com es as n ear as possib le  to  th e  coun try  average. 
In  th e  p re sen t s tu d y , th e  s tan d a rd iza tio n  w as m ade on basis o f th e  to ta l  
p o p u la tio n  in  th re e  v illages. T his was done b y  th e  so-called in d irec t m eth o d , 
as follows.

The n u m b e r o f ca rious te e th  ac tua lly  fo u n d  in  all th e  age g roups o f  th e  
th re e  v illages w ere ad d ed . T he sum  was th e n  d iv id ed  b y  th e  n u m b e r o f th e  
persons in v e s tig a te d , a p ro ced u re  yielding th e  s ta n d a rd  D M F value  o f  every  
age group . T h is va lu e  w as m u ltip lied  by  th e  n u m b e r  o f sub jec ts  in v es tig a ted  
in  th e  single v illages, tvhich resu lted  in th e  n u m b e r  of th e  ca lcu la ted  carious 
te e th . This va lu e  show s th a t  incidence o f ca rio u s  te e th  w hich w ould  occur 
in  th e  in d iv id u a l g roups i f  th e  age d is tr ib u tio n  in  th e  villages w ere iden tica l 
w ith  th a t  in  th e  s ta n d a rd . B y  adding th e se  v a lu e s  is o b ta in ed  th e  n u m b e r 
o f  ca lcu la ted  carious te e th  in  each of th e  v illages.

D iv id ing  th e  n u m b e r o f th e  ac tua lly  fo u n d  carious te e th  b y  th e  n u m b e r 
o f  th e  ca lcu la ted  ones re su lte d  in  a q u o tien t w h ich  show s the  ac tu a l d ev ia tio n  
o f  th e  caries incidence from  th e  s tan d ard . A q u o tie n t  u n d e r 1.0 in d ica tes  th a t  
th e  caries incidence in  th e  villages in  q u e s tio n  is less th a n  th e  s ta n d a rd . 
I f  th e  q u o tie n t is 1.0, th e  caries incidence is id e n tic a l w ith , while a q u o tie n t 
over 1.0 p o in ts  to  a caries incidence g rea te r th a n  th a t  o f th e  s ta n d a rd . U tiliz 
ing  th e  above ca lcu la tio n s, th e  stan d ard ized  D M F  in d ex  can be co m p u ted  
also  for th e  w hole v illage : in  th is  case th e  s ta n d a rd  D M F index  (11.02) has 
to  be  m u ltip lied  b y  th e  ab o v e  quo tien t.
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T h e  stan d ard ized  D M F  values fo r th e  in h a b ita n ts  over th e  age o f  14 
y e a r s  w ere, accordingly, in  N a g y b a racsk a  10.52 ; in  V ask ú t, fo r th e  orig inal 
in h a b i ta n ts ,  11.76, an d  fo r  th e  se ttle d , 1 1 .4 0 ; in  D ávod , 11.04 ( Table 5 ) .

W ith  the  s ta n d a rd iz a tio n , th e  d ifference betw een  th e  D M F in d ex es in  
th e  tw o  V askú t groups h a s  v an ish ed . I n  th e  lig h t of th e  re su lts  o b ta in ed  
f ro m  th e  weighed a r i th m e tr ic a l  m eans an d  s ta n d a rd iz a tio n , th e  d ifference 
s e e m e d  a priori in s ig n if ic a n t. T he m ax im u m  dev ia tio n  b e tw een  th e  tw o 
e x tr e m e  values (10.5 an d  11.76) am o u n t to  1.26. S ta tis tic a lly , th is  d ifference 
is  c e r ta in ly  sign ifican t b u t ,  fro m  a m ed ical p o in t of view , its  s ig n ifican ce  is, 
h o w e v e r , questionable . N e ith e r  th e  d is tr ib u tio n  o f th e  in h a b ita n ts , n o r  env i
r o n m e n ta l  and  n u tr itio n a l fa c to rs  can  n am e ly  accoun t fo r th is  sm a ll d iffer
e n ce . I n  addition , th e  d iff ic u ltie s  m u st also be ta k e n  in to  a c c o u n t, w hich 
a re  in v o lv e d  in the  e x a m in a tio n  o f d e n ta l caries and  in  th e  q u a n t i ta t iv e  
a n d  q u a lita tiv e  record ing  a n d  ev a lu a tio n  o f n u tr itio n a l fac to rs , so c ia l posi
t io n , e tc . A ccordingly, th e  sm all differences do n o t suffice fo r d raw in g  far- 
re a c h in g  conclusions. In  s p ite  o f these  co n sidera tions, som e in v es tig a tio n s  
h a v e  b e e n  conducted  also in  th is  d irec tion .

Studies o f  n utrition  and drinking water

O n  our request, L. F e k e t e  an d  his co-w orkers, of th e  N a tio n a l In s t i tu te  
o f  N u tr i t io n a l  Science, h a v e  m ade in v es tig a tio n s  in to  th e  n u tr i t io n a l  s ta te  
o f  th e  in h a b ita n ts  of D áv o d  a n d  V ask ú t, w ith  th e  re su lt as follow s.

“ C linical investig a tio n s rev ea led  th a t  hypov itam in o ses  an d  defic iency  
d ise a se s  w ere more fre q u e n t in  D áv o d  th a n  in  V ask ú t. In  fac t, a tro p h ic  m an i
fe s ta t io n s  have no t been e n c o u n te re d  in  th e  la t te r  village. V itam in  A  defici
e n c y  a n d  goitre occurred  to  th e  sam e e x te n t in  b o th  villages. L a b o ra to ry  
s tu d ie s  show ed th a t th e  p ro te in  co n ten t o f th e  p lasm a, th e  specific  w eight 
o f  b lo o d  an d  plasm a, as w ell as th e  haem oglob in  value were id e n tic a l in  bo th  
v illa g e s . A difference w as fo u n d  in  th e  v ita m in  C co n ten t o f th e  p la sm a  ; 
th is  w a s  norm al in the  in h a b i ta n ts  of V ask ú t (0.52 mg p er 100 ml) b u t  less 
t h a n  n o rm a l in those o f D á v o d  (0.35 m g p er 100 ml).

A  su rv ey  of th e  n u tr i t io n a l  cond itions revealed  th a t  th e  food o f  the 
in h a b i ta n ts  was m ore s a t is fa c to ry  in V ask ú t th a n  in D ávod, b o th  b y  the  
ca lo rie  a n d  p ro tein  in ta k e  a n d  b y  th e  con su m p tio n  o f v itam in s an d  m in era ls . 
G reen  vege tab les  and  f ru its  a re  h a rd ly  consum ed  in  D ávod. T his re su lts  in 
an  u n su ff ic ie n t v itam in  su p p ly  an d  an increased  frequency  o f d ie ta ry  in ju ries .

T h e  developm ent o f c h ild re n  is m uch b e tte r  in V ask ú t th a n  in  D ávod , 
as  m a n ife s te d  m ainly w ith  th e  d iffe ren t ra te s  o f w eight gain . As co m p ared  
to  th e  n u m b e r of h y p o tro p h ie  ch ild ren , th e  n u m b e r of eu troph ic  and  adipose 
ones is sm all in D ávod.
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All th ese  d a ta  lead  to  th e  conclusion  th a t  th e  n u trio n a l a n d  hyg ien ic  
c u ltu re  is m ore ad v an ced  in  V ask ú t th a n  in  D áv o d . In  V askú t, th e  o ccu rrence  
of v ita m in  deficiencies is less freq u en t, th e  p la sm a  v itam in  C level is h igher 
an d  also th e  caloric , p ro te in  an d  fa t  c o n su m p tio n  as well as th e  v ita m in  
u p ta k e  o f  th e  in h a b ita n ts  is g rea te r th a n  in  D áv o d . The d ev e lo p m en t o f  the  
ch ild ren  is s im ila rly  b e tte r  in  V ask ú t, th e re  being  a g rea t n u m b e r o f  hypo- 
tro p h ic  ch ild ren  in  D ávod . These d ifferences can  be accoun ted  fo r  b y  the  
d iffe ren t d ie ta ry  h a b its  and  cu ltu ra l d ev e lo p m en t of the  in h a b ita n ts .

In  D ávod , u n like  in V askú t, th e re  is a p redom inance  of o ld, in v e te ra te  
n u tr itio n a l h a b its  an d  th e  food is lack ing  v ita m in -ric h  vegetab les a n d  f ru its .”

As th e  in te n s ity  o f d en ta l caries is e sse n tia lly  iden tical in  b o th  v illages, 
i t  m ay  be  supposed  th a t  th e  n u tr itio n a l d ifferences observed h a v e  fa iled  to  
e x e rt a n y  m easu rab le  in fluence on th e  d ev e lo p m en t of d en ta l ca ries.

In  all th e  th re e  villages exam ined , th e  fluorine  co n ten t o f  th e  wells 
w as below  th e  p ro te c tiv e  level.

T h e  N a tio n a l In s t i tu te  of P ub lic  H e a lth  exam ined  th e  flu o rin e  co n te n t 
o f th e  d rin k in g  w a te r  ingested  b y  th e  in h a b ita n ts  o f bo th  villages. I n  D ávod , 
th e  w a te r  o f  30 wells was analyzed  ; th e  f lu o rin e  con ten t w as fo u n d  very- 
low (0.10 — 0.25 mg/1) in  all b u t one well. T h is  single exception  w ith  a flu o rin e  
level o f 2.7 mg/1 w as th e  well P ü sp ö k p u sz ta .

In  V ask ú t, on ly  one ou t o f th e  te n  m o st frequen ted  wells ex h ib ited  
a flu o rin e  c o n te n t w hich could be considered  to  have some p ro te c tiv e  effect 
(0.4 mg/1). All th e  rem ain ing  wells h ad  v e ry  low  fluorine levels ra n g in g  from 
0.10 to  0.20 mg/1.

S im ila r va lues w ere found in th e  d rin k in g  w ater of N a g y b a racsk a  [6].

C om parison betw een  the DMF indexes in  D ávod and those in  th e  U SA

T h e insign ificance of the  d ifferences in  caries incidence in  th e  th ree  
v illages exam ined  ap p ears  clearly  w hen o u r  F igures are com pared  to  those 
p lo tte d  b y  H o l l ä n d e r  and  D u n n in g  [14] in  th e  U n ited  S ta tes. F o r th is  co m p a
rison th e  w isdom  te e th , too , had  to  be ta k e n  in to  account, since th e y  figure  
also am ong  th e  d a ta  of th e  above au th o rs .

N e ith e r  in  o u r inv estig a tio n s, nor in  th e  A m erican ones w ere  th e re  
X -ra y  s tu d ies  m ade. D a ta  m en tioned  b y  th e  sub jec ts  concern ing  th e  fate 
of th e ir  w isdom  te e th  seem ed u n sa tis fac to ry , especially  in the  o lder age groups. 
All w isdom  te e th  m issing beyond  th e  age o f  20 years were th e re fo re  consid
ered  carious.

T he p e rta in in g  d a ta  are  show n in Table 6. T h e  sign -|- served  to  com plete  
th e  D M F in d ex  w ith  th e  w isdom  te e th  d a ta .
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Table 6

Caries in tensity  in  D  á v о d  w ith  added wisdom teeth

Age and sex

N um ber
of

subjects 
investi- 

j gated

N um ber of carious 
tee th

Number per person of 
carious te e th  
(DMF index)

F 20— 24 38 200 + 19 =  219 [ 5.3 + 0.4 =  5.7
M ' 56 441 + 23 =  464 7.9 + 0.4 =  8.3

T o ta l 94 42 683 6.8 7.2

F 25— 29 48 297 + 24 =  321 6.2 + 0.5 =  6.6
M 73 621 + 65 =  686 8.5 + 0.9 =  9.4

T o ta l 121 89 1007 7.6 8.3

F 30— 34 59 489 + 45 =  534 8.3 + 0.9 =  9.1
M 81 882 + 88 =  970 10.9 + 10.8 =  11.9

T o ta l 140 133 1504 9.8 10.7

F 35— 39 57 480 + 34 =  514 8.4 + 0.6 =  9.—
M 56 648 + 89 737 11.6 + 1.58 =  13.1

T o ta l 113 123 1351 9.9 11,—

F 40— 44 46 542 -J- 77 =  619 11.8 + 1.6 =  13.4
M 56 728 + 107 835 13.0 + 1.9 14.9

T o ta l 102 184 1454 12.5 14.2

F 45— 19 65 652 + 104 =  756 10.0 + 1.6 =  11.6
M 71 912 + 125 =  1037 12.8 + 1.7 =  14.6

T o ta l 136 229 1793 11.6 13.1

F 50— 54 46 464 + 73 =  537 10.0 + 1.6 =  11.6
M 49 682 + 85 =  767 13.9 + 1.7 =  15.6

T o ta l 95 158 1304 12.06 13.6

F 55— 59 33 479 - 69 =  548 14.5 + 2.1 =  16.6
M 42 685 + 98 =  783 16.3 + 2.3 =  18.2

T o ta l 75 167 1331 15.5 17.7

F 60— 64 27 522 + 91 =  613 19.3 + 3.3 =  22.6
M 32 556 -j- 68 =  624 17.4 + 2.1 =  19.5

T o ta l 59 159 1237 18.2 20.9

F 65— 69 25 342 + 45 =  387 13.7 + 1.8 =  15.4
M 34 649 + 89 =  738 19.9 + 2.6 =  21.7

T o ta l 59 134 1125 16.7 19.1

F 70— 74 18 288 + 47 =  335 16.0 + 2.6 =  18.6
M 18 387 + 53 =  440 21.5 + 2.9 =  24.8

T o ta l 36 100 775 18.7 21.5

F 75— 79 6 131 + 24 =  155 21.8 + 4.0 -  26,—
M 5 90 + 2 0 =  110 18.0 + 4.0 =  22.2

T o ta l 11 44 265 20.0 24.2



N EW  DATA ON TH E CA RIES M O R B ID ITY 21

In  all b u t  one age g roup  (from  60 to  64 y ea rs) th e  DM F index  o f  w isdom  
te e th  w as h igher in  fem ales th a n  in  m ales. ( In  su b jec ts  m ore th a n  75 y e a rs  o ld, 
all th e  w isdom  te e th  w ere decayed.)

T he d ifference be tw een  th e  D M F in d ex es  ca lcu la ted  w ith  a n d  w ith o u t 
a d d ed  w isdom  te e th  s ta r te d  w ith  0.4 an d  re a c h e d  1 a t  th e  age o f 35. I t  w as

F ig . 5. D M F ind ices o f th e  in h a b ita n ts  in  D áv o d  and  in th e  USA

2.2 a t  th e  age o f  55 y ea rs  ; 2.7 a t th e  age o f  60 y ea rs  ; and 4 b ey o n d  75 y ea rs  
of age.

I n  D áv o d  th e  m ean  D M F v alue  b e tw een  14 and  79 years o f  age w as 
13.3 w ith  ad d ed  w isdom  te e th , and  11.1 w ith o u t those. A cco rd ing ly , th e  
m ean  d ifference w as 2.2.

T hese values allow ed a com parison b e tw een  H o l l a n d e r ’s a n d  o u r ow n 
d a ta  (T ab le  6 an d  F ig . 5 ) .  T he f irs t fa c t to  be no ted  was th e  re m a rk a b le  
in te n s i ty  of to o th  decay  in  young A m ericans.
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T h e  average  D M F ind ex  in th e  A m erican  sub jec ts be tw een  th e  a g e  
o f 17 a n d  19 y ea rs  is nam ely  12.66, w hereas in  our f irs t age g roup  (from  IS  
to  19 y ea rs)  i t  w as only  4.9. T he indexes in  th e  n e x t group are  15.8 a n d  7.2, 
re sp e c tiv e ly , show ing a difference o f 8.6 te e th . T h is g reat difference p e rs is ts  
u n ti l  a b o u t 50 y ea rs  of age, th e re a f te r  i t  decreases .

I t  m ay  be seen th a t  th e  A m erican curve  o f  d e n ta l caries lies co n sid e rab ly  
h ig h e r th a n  th e  H u n g a ria n  one. T h  • overall incidence o f  dental caries is also 
m w h  higher in the U S A  than in  H ungary.

T h e  m ean  D M F index  for th e  w hole p o p u la tio n  was 16.2 in th e  e x a m i
n a tio n s  o f H o l l ä n d e r  and  DuNNiiVG, and  12.6 in  o u r own ones. T he d iffe ren ce  
th u s  a m o u n ts  on ly  four. I t  m u st, how ever, be n o te d  th a t  th e  age d is tr ib u tio n s  
w ere d iffe ren t, since th e  average age of H o l l a n d e r ’s subjects w as 25 y e a rs . 
T h is fa c t,  too , show s th a t  w ith o u t s ta n d a rd iz a tio n  th e  difference in  th e  caries 
in c id en ce  w ould  no t he obvious.

T h e  d a ta  for D ávod and  tho se  for th e  U SA  w ere brought to  a com m on 
d e n o m in a to r  b y  m eans of in d irec t s ta n d a rd iz a tio n , a m ethod  allow ing a p p ro 
p r ia te  com parison  in  sp ite  of th e  difference in  age d is trib u tio n . T h e  D M F  
v a lu es  a c tu a lly  found in D ávod  were m u ltip lied  w ith  the  n um ber o f su b je c ts  
in  th e  co rrespond ing  A m erican  age group an d  th e  sum  of th e  p ro d u c ts  w as 
th e n  d iv id ed  by  th e  to ta l n u m b er of in d iv id u a ls  in  th e  USA groups. T h is 
p ro c e d u re  re su lte d  in  th e  s ta n d a rd iz a tio n  o f  th e  D ávod d a ta  acco rd in g  to  
th e  age d is tr ib u tio n  in  th e  USA.

S im ila rly  w ere s tan d a rd ized  th e  U SA  d a ta  according to  th e  age d is tr i
b u tio n  in  D ávod.

A ccord ing  to  th e  re su lts , th e  average D M F  values in D ávod w ere a b o u t 
h a lf  o f  th o se  in  th e  USA. T he ra tio , how ever, g re a tly  depended on w h e th e r  
th e  age d is tr ib u tio n  in  D ávod  or th a t  in  U SA  w as ta k e n  as th e  basis o f  s ta n d 
a rd iz a tio n  (20.2 : 12.1, an d  16.2 : 7.8, re sp ec tiv e ly ). Since th e  A m erican  d a ta  
d id  n o t  com prise  su b jec ts  o v er th e  age o f 69 y e a rs , sub jects beyond  70 years  
o f age  w ere le ft o u t also in  D ávod.

T h e  above d iscrepancy  can  be accoun ted  fo r b y  th e  fac t th a t ,  e x am in a tio n s  
o f th e  y o u n g e s t age groups show  th e  h ighest d ifferences and m uch m ore  y o u n g  
su b je c ts  h av e  c o n tr ib u te d  to  th e  to ta l  p o p u la tio n  in  th e  USA th a n  in  D áv o d . 
T h e  fa c t  th a t  th e  y o u n g est age groups e x h ib it th e  m ost m arked  d ifferences, 
re n d e rs  th e  com parison  even m ore re liab le , since  in  young age th e  D M F  
in d e x  show s th e  tru e  caries incidence an d  th e  s itu a tio n  is no t co m p lica ted  
b y  th e  te e th  lost ow ing to  p a rad en to sis .

A n y  a t te m p t to  fin d  th e  cause o f th e  sm a ll differences in  caries in c i
dence be tw een  in d iv id u a l H u n g a rian  v illages is obviously  superfluous before 
th e  b a c k g ro u n d  of th e  v a s t differences b e tw een  H ungarian  an d  A m erican  
d a ta  h a d  been  c larified . In  th is  connection  le t u s  m en tion  one single fa c to r , 
n a m e ly , th e  g rea t d ifference in  th e  su g ar co n su m p tio n  of H u n g a ria n  an d
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Table 7

D M F  indexes o f  the inhabitants in  D  n v о d and the U S A  (H olländer  a n d  D u n n i n g ) 
as well as standardization o f  the values

D á v o d USA

Age Number
of invest.

N um ber 
of carious 

te e th
DMF index Number 

of invest.

N um ber 
of carious 

te e th
DM F index

15— 19 93 462 5.0 4 343 54 981 12.66

20— 24 94 683 7.3 4 427 70 017 15.82

25— 29 121 1 007 8.3 1 301 23 785 18.28

30— 34 140 1 504 10.7 757 15 305 20.22

35— 39 113 1 251 11.1 591 12 107 20.49

40— 44 102 1 454 14.2 432 9 335 21.61

4 5 -  49 136 1 793 13.2 385 8 521 22.13

5 0- 54 95 1 304 13.7 250 5 590 22.36

5 5 -  59 75 1 331 17.7 159 3 820 24.03

60— 64 59 1 237 21.0 65 1 519 23.37

65— 69 59 1 125 19.1 43 1 070 24.88

T o ta l 1087 13 151 D : 12.1 12 753 206 050 D : 20.2

U : 7.8 U  : 16.2

D  =  s ta n d ard iza tio n  to  th e  age d is tr ib u tio n  in  D ávod 
U  =  stan d ard iza tio n  to  th e  age d is tr ib u tio n  in  USA

T he d a ta  o f Dávod w ere  s ta n d ard ized  to  th e  USA ag e-d istribu tion  by  m u ltip ly in g  the  
a c tu a l D M F values in  D ávod w ith  th e  n u m b er o f su b jec ts  in  th e  corresponding U S age group.
T h e  sum  o f th e  p ro d u c ts w as th e n  d iv id ed  b y  th e  to ta l  n u m b er o f subjects in  th e  U SA  in v esti
g a tions.

T he sam e w as th e  p ro ced u re  o f s ta n d a rd iza tio n  o f th e  USA d a ta  to  th e  age  d is tr ib u tio n  
in D ávod.

A m erican  sub jec ts . In  1938, th e  a n n u a l su g a r consum ption  in  H u n g a ry  was 
less th a n  10 kg per perso n , a va lue  w hich b y  now  has in c reased  to  24.5 kg 
[28], w hereas th e  sugar co n su m p tio n  in  th e  USA during  th e  y e a rs  o f  th e  inves
tig a tio n s  w as 46 kg p e r  person . In  ad d itio n , especially  in  th e  w a rm e r  s ta te s  
o f  th e  U SA, g rea t q u a n titie s  o f  ice-cream  a n d  sw eet iced d rin k s a re  consum ed , 
b o th  c e rta in ly  in ju rio u s  to  th e  te e th . In  H u n g a ry , ice-cream  co n su m p tio n  
is fa r less, th o u g h  in recen t y ea rs  i t  w as m ark e d ly  increasing, p ro b a b ly  owing 
to  th e  genera l use o f e lec tric  re frig e ra to rs .

I t  w ould  m ean  no d ifficu lty  to  collect th e  lite ra ry  d a ta  co n ce rn in g  the  
ca rie s  incidence in  th e  a d u lt p o p u la tio n , since th ere  are few  re p o r ts  on the  
q u es tio n . In  h is review  pu b lish ed  in  1952, F i n n  [24] m en tions o n ly  7 surveys 
a n d  even  o f those , th e  d a ta  of H o l l ä n d e r  an d  D u n n in g  [14] a lone  were 
co llec ted  on g rea t an d  unse lec ted  m a te ria l.
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F r is c h ’ [12] d a ta  co llec ted  in  M adison, W isconsin , alm ost co m p le te ly  
a g re e  w ith  those o f H o l l ä n d e r  and D u n n i n g  [14].

I n  1945, four I t a l i a n  tow ns have b een  in v e s tig a te d  b y  S c h o u r  an d  
M a s s l e r  [17] as to  th e  c a r ie s  incidence o f th e  p o p u la tio n . Caries f req u en cy  
w as considerab ly  low er t h a n  th e  A m erican v a lu e s , a n d  th e  low er su g a r  con
s u m p tio n  has been su s p e c te d  of being re sp o n sib le  fo r th e  difference.

D r ia k  [10] e x a m in e d  1000 hospitalized  su b je c ts . E v en  th o u g h  h is m a te 
r ia l  w as to  a certa in  deg ree  unselec ted , i t  co n sis ted  o f  sick sub jec ts, n o t g iv ing  
th e  re a l  cross-section o f  t h e  population .

C r a m e r  [8] e x a m in e d  on ly  male h o sp ita liz ed  sub jec ts  ; in  th e  s tu d ie s  
o f  S eiler  and  A ngel [23, 3] th e  m ateria l w as sm a ll. In  1942, B rinton  an d  
J ohnston  [5] ex am in ed  a  g re a t  num ber (2365) o f  m ale  w orkers an d  fo u n d  
a n  av e rag e  DM F in d ex  o f  a b o u t 15. This v a lu e  is considerab ly  h ig h er th a n  
o u r  ow n , b u t  still sm a lle r t h a n  th a t  of H o l l ä n d e r  a n d  D unning . T his la t te r  
d isc re p a n c y  can p e rh a p s  b e  accoun ted  for b y  th e  fa c t  th a t  th e  in v e s tig a tio n s  
o f  H olländer  and D u n n in g  included also fe m a le s  hav ing , as a ru le , m ore  
d e c a y e d  tee th .

SUMMARY

D a ta  have been co llec ted  o n  th e  incidence of d e n ta l  c a rie s  am ong th e  unse lec ted  in h a 
b i ta n t s  o f  th e  two H u n g a ria n  v illag es , D ávod and  V a sk ú t.

T h e  d a ta  obtained in  d if fe re n t  age groups as w ell as th o se  concerning th e  w hole  p o p u 
la t io n  h a v e  been com pared  to  o n e  an o th er and to  th e  d a ta  p rev iously  collected  in  N agy- 
b a ra c s k a .  T aking in to  a c c o u n t th e  age d istribu tion , th e  ca rie s  incidence in  th e  a d u lt  in h a 
b i ta n t s  o f  th e  three  v illages w a s  n e a r ly  iden tical, b u t  i t  w as m ark ed ly  low er t h a n  th a t  
re p o r te d  fo r th e  USA, b o th  as re g a rd s  iden tical age g ro u p s  a n d  th e  to ta l  m ate ria l.

I t  has been p roven  b y  s ta n d a rd iz a tio n  th a t  th e  d iffe ren ce  w as n o t due to  th e  d iffe ren t 
age d is tr ib u tio n  of th e  re sp e c tiv e  p o pu lations. No f in a l e x p la n a tio n  can be given fo r i t ,  b u t  
th e  g re a t  d isp a rity  in  A m e ric an  a n d  H ungarian  sugar c o n su m p tio n  is underlined .

T h e  au th o r is in d e b te d  to  D r . J .  B uchw ald , L. B u c s á n y i , L ., K övesi an d  L. P olgár  
fo r th e i r  assistance in th e  e x a m in a tio n s  ; to  Mr. A. S c h e r  o f  th e  S ta te  In s t i tu te  o f  P u b lic  
H e a l th  fo r th e  fluorine an a ly se s  ; a n d  to  Dr. I. JuVANCZ a n d  M rs. J .  T amássy o f th e  D iv ision  
o f  M ed ica l S ta tistics, I n s t i tu te  fo r  M athem atical R e se a rc h  o f  th e  H u n g arian  A cad em y  o f  
S c ien ces , for their help in  th e  s ta tis t ic a l  evaluation .
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KLINISCHES BILD UND HISTOPATHOLOGIE DER IM 
KOMITAT BÉKÉS BEOBACHTETEN 

ZECKENENZEPHALITIS

Von

A. J u b a

NEUROLOGISCH-PSYCHIATRISCHE ABTEILUNG DES KOMITATSKRANKENHAUSES IN GYULA 

(K ingegangen am  7. S e p tem b e r  1958)

1. E in le itu n g

D ie Z eckenenzepha litis  h a t  m an  zu e rs t in  d e r Sow jetunion e in g eh en d  
u n te rsu c h t ; im  G egensatz  zu der in  den  W ä ld e rn  des Fernen  O sten s  u n d  
U rals  im  F rü h ja h r  u n d  Som m er v o rk o m m en d en  E nzephalitis  v e r lä u f t  die 
E rk ra n k u n g  in  w estlichen  G ebieten  oft d ip h as isch , in  le ich terer F o rm  [3, 24, 
29 u sw .] ,u n d  nach  ein igen  A u to ren  [7] sei d ie  re in  m eningeale F o rm  h ä u f ig e r  
zu  b eo b ach ten . So d a c h te  m an an  die M öglichkeit, d aß  die »w estliche« Z e c k e n e n 
zep h a litis  der » looping ill« nah esteh e  ]2 7 ]. Z eck en en zep h a litisep id em ien  w u r
d en  neuerd ings au ch  in  T schechisch-M ähren  [12, 15, 16, 22 usw .; » ts c h e 
chische Z eckenenzepha litis« ], Jugoslaw ien  [34], Ö sterreich  [13, 33 ; » z e n tra l
eu ro p ä isch e  E n zep h a litis« ] u n d  Polen  [28] besch rieben .

I n  U n g a rn  v e rm o ch ten  im  Z u sam m en h an g  m it einer M en in g o en zep h a
litisep idem ie  zu e rs t F o rno si  und  Molnár  [9] d u rch  V iru sn eu tra lisa tio n  zu  
b e s tä tig e n , d aß  es sich  um  Z eckenenzepha litis  h a n d e lt. Von Z ecken  w u rd en  
s p ä te r  2 V iru ss täm m e  iso liert, die m it dem  R a m p a s - und GALLiAschen V iru s  
(T schechoslow akei) in  enger V e rw an d tsch a ft s teh en . N ach w eite ren  U n te r 
suchungen  is t die ungarisch e  Z ecken en zep h a litis  sow ohl in den W ä ld e rn  v o n  
S a rk a d  [18], als auch  in  der G egend von B a la ssa g y a rm a t [1] und im  K o m ita t  
Som ogy [8 ; E rk ra n k u n g e n  im  J a h re  1929] anzu tre ffen .

2. K lin isch es Bild der E rkrankung

U n te r  P erso n en , die sich im  W ald  von  S a rk a d  aufgehalten  h a b e n , k o n n 
te n  w ir 19 5 4 —1956 w eitere  11, du rch  N e u tra lisa tio n  b es tä tig te  Z ec k e n e n ze 
p h a litisfä lle  b e o b a c h te n  ; in  1 F a ll — bei d em  A ngehörigen eines K ra n k e n  
d e r  je tz ig e n  Serie — id en tifiz ie rten  w ir die 1950 ü b erstan d en e  E rk ra n k u n g  ; 
1 w e ite re r F a ll s ta m m t aus einem  k le ineren  W ald g eb ie t (B án k ú t), d a s  v o m  
obigen W ald  ziem lich  w eit e n tfe rn t lieg t. Ü b e r  das Schicksal d e r  v o n  d e r 
E rk ra n k u n g  b efa llenen  W ald tie re  w issen w ir b ish e r n ich ts ; u n te r  d en  Z ecken  
k o m m t v o r allem  Ix o d es  ric inus v o r .— F ü r  d ie D urch füh rung  der N e u trá lis » '

3 Acta Medica XIV/1.
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t io n sp ro b e n  d an k e n  w ir au ch  an dieser S te lle  D r. F. F ornosi v o n  d e r  V iru s
a b te ilu n g  des S ta a tl .  In s t i tu ts  fü r  G esundheitsw esen .

A nalysie ren  w ir die Fälle  (Tabelle I ) ,  so m u ß  festgestellt w erd en , d aß  
d ie  K ra n k e n , d en  1. u n d  2. F all au sg en o m m en , regelm äßig Z eckenbefa ll 
e rw ä h n e n  ; die In fe k tio n  h ä n g t daher w ah rsch e in lich  m it dem  Z eck en stich  
zu sam m en , u n d  die in  U n g a rn  von  Á b r a h á m  [1] erw ähn te  V iru sü b e rtra g u n g  
d u rc h  G enuß d er ro h en  M ilch k ran k er Z iegen  k o m m t n ich t vor. D ie In k u b a 
tio n sz e it  is t v ersch ied en  lan g  : im  5. F a ll b e t r ä g t  sie 3 Tage, im  7. F a ll  2 — 3 
W o chen , im  8. F a ll 2 W ochen , so daß  es sich  im  D u rchschn itt u m  P erioden  
v o n  3 T agen  bis 3 W ochen  h an d e lt, w as d e n  L ite ra tu ra n g ab e n  e n tsp r ic h t. 
D ie E rk ra n k u n g  b e g in n t im  allgem einen m it  m en ingealem  S yndrom  ; d ip h a- 
s isch en  V erlau f sah en  w ir n u r  selten , im  4. u n d  13. Fall, was eine A bw eichung  
v o n  d en  E rfah ru n g en  tschechoslow ak ischer [16, 22] und einiger u n g a risc h e r  
A u to re n  [1] b e d e u te t. Jah re sze itlich  t r a te n  e tw a  50%  unserer geg en w ärtig en  
F ä lle  im  J u n i a u f  ; u n te r  B erück sich tig u n g  au ch  der früheren  9 B eo b ach 
tu n g e n  [18] lä ß t sich  fests te llen , daß d ie  E rk ra n k u n g e n  zw ischen M ai u n d  
O k to b e r , am  h äu fig s ten  jed o ch  im  Ju n i in  E rsch e in u n g  tre ten .

E in  rein  m en ingeales Syndrom  ze ig t d as  entw ickelte  K ra n k h e itsb ild  
led ig lich  im  3. F a ll ; äh n lich  sind aber au ch  d ie F älle  Nr. 2, 4, 7 u n d  13, wo 
n u r  b e d in g t als N erv en p aren ch y m läsio n en  b e w e rtb a re  A nzeichen (P a p ille n 
h y p e rä m ie , h o rizo n ta le r  N ystagm us, H y p o re flex ie ) anzu treffen  s in d . E in  
ü b erzeu g en d eres  en zep h a litisch es bzw. enzephalom yelitisches B ild  (P up illen - 
u n d  P y ra m id e n sy m p to m e , schw ere Som nolenz) h a t  sich im  5. u n d  10. F a ll 
e n tw ic k e lt, w äh ren d  w ir im  1., 6. und  12. F a ll im  H inblick a u f  die P a rese  
bzw . d ie  H ypo- u n d  A reflex ien  ohne S tö ru n g e n  der S ensib ilitä t w eniger 
m it p o ly ra d ik u lo n e u ritisc h e r als eher m it sp in a le r  V orderhorn läsion  re c h n e n  
m ü ssen . Bei den  B eo b ach tu n g en  N r. 8, 9 u n d  11 w aren  p rak tisch  ü b e rh a u p t 
k e in e  neuro log ischen  S y m p to m e anw esend  ; h ie r  hab en  w ir es also m it  d e r  
» g rip p ö sen «  F o rm  des L eidens zu tu n , b e i d e r  lediglich der L iq u o rb e fu n d  
a u f  e ine  E rk ra n k u n g  des N ervensystem s h in w e is t. Es m uß d am it g e rech n e t 
w erd en , d aß  ein T eil d e r »grippösen« u n d  v ie lle ich t auch der m it le ich ten  
m en in g ea len  S y m p to m en  v erb u n d en en  F ä lle  in  d e r täglichen K a sse n p ra x is  
(» In flu e n z a « , »K opfschm erzen«) zum  A b la u f  k o m m t.

Z u sam m en g e faß t sei nochm als fe s tg e s te llt , d a ß  das gegenw ärtige K ra n 
k e n m a te r ia l  aus 3 » g rippösen« , 3 teils a b o r tiv  po liom yelitischen , 2 (m eningo-) 
en zep h a lo m y elitisch en  u n d  5 m eningealen  F ä lle n  b es teh t ; u n te r  B e rü c k 
s ic h tig u n g  der 9 f rü h e re n  B eobach tungen  [18] k am en  dem nach im  R ah m en  
d e r Z cck en en zep h a litisen d em ie  in  der G egend  v o n  Sarkad  6 (m eningo-) enze- 
p h a lo m y e litisch e , 6 — te ils  abo rtive  — p o liom yelitische , 6 m en ingeale  und  
4 »g rippöse«  E rk ra n k u n g e n  vor. So befinden  sich  die ohne Läsion des N erven- 
p a re n c h y m s a u ftre te n d en , re in  m eningealen  u n d  »grippösen« F ä lle  an sch e i
n en d  in  der M in d erh e it ; in  der S o w je tun ion  s te llten  Sam ow itsch  [29],
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P a n o w  [24] und  B e j l m a n  [3], in  d er T schechoslow akei H l o u c a l  u n d  S l o n im  
[16], in  U ngarn  Á b r a h á m  [1] ähn liches fest. D ie N erv en p aren ch y m läs io n  t r i t t  
jed o ch  im  allgem einen n ic h t in  schw erer F o rm  a u f  u n d  v e rlä u f t eher g u ta r tig . 
U nser K ra n k e n m a te ria l s te h t d a h e r den B eo b ach tu n g en  in  d er w estlichen  
Sow jetun ion  u n d  in  d e r  T schechoslow akei sehr n ah e  ; d er au ffa llen d ste  U n te r 
schied  b es teh t d a rin , d aß  unsere  F älle  se lten  d ip h asisch  verlau fen .

D er L iquo rb efu n d  e n tsp r ic h t einer a k u te n  en tzü n d lich en  E rk ra n k u n g  
des N ervensystem s : P leo zy to se  (L y m p h o zy ten ü b erg ew ich t) u n d  m äßige
G lobu linverm ehrung  s in d  fa s t regelm äßig  v o rh a n d e n . N ach  H l o u c a l  u n d  
S l o n im  [16] k o m m t schw ere P leozy tose  in  e rs te r  L inie be i d er L äsion  des 
N erv en p aren ch y m s, b e i d e r m en ingoenzephalitischen  F o rm  vor. U nsere  E r 
fah ru n g en  stim m en  d a m it n ic h t überein . Sa m o w it s c h  [29] e rw ä h n t bei den 
Liquor-C hlor- u n d  Z u ck erw erten  der im  w estlichen  G eb iet der S ow jetun ion  
heim ischen  Z eckenenzepha litis  in  35%  der F ä lle  au sg ep räg te  H y p erg ly k o r- 
rh ach ie  u n d  in  85 — 7%  d e r F älle  au sg ep räg te  H y p o ch lo ro rrach ie  ; d ie 
K o llo idkurven  sind  n ic h t ch a rak te ris tisch . L e tz te re s  k ö nnen  w ir a u f  G rund  
eigener B eo b ach tu n g en  b e s tä tig e n  ; der C h lo ridw ert v a r iie r t jed o ch , ebenso 
der Zuckerspiegel (der sich  jed o ch  schw er bew erten  lä ß t, weil eine g leichzeitige 
B lu tzu ck erb es tim m u n g  n ic h t erfo lg te).

Im  Z u sam m en h an g  m it d e r D ifferen tia ld iagnose  k ö nnen  w ir unseren  
frü h eren  S ta n d p u n k t w iederholen  : die D iagnose d a rf  m an  als erw iesen
b e tra c h te n , w enn sie d u rch  d ie biologische U n te rsu ch u n g  (gegebenenfalls 
V irusiso lierung , in  d e r  P ra x is  jed o ch  eher N eu tra lisa tio n s- u n d  K o m p lem en t
b indungsprobe) g e s tü tz t  w ird , d. h . re tro sp ek tiv en  C h a rak te rs  is t  ; eine W a h r
schein lichkeitsd iagnose  k a n n  m an  a u f  G rund  d e r ep idem iologischen  A ngaben  
(vom  G esich tsp u n k t d e r  Z eckenenzephalitis  endem ische  G egend ; W a ld a rb e it, 
Z eckenbefall usw .) a lle in  be i d e r a ty p isch er P o liom yelitis  d er E rw ach sen en  
ste llen . In  bezug a u f  die th e ra p e u tisc h en  M aß n ah m en  verw eisen  w ir gleich
falls a u f  unsere v o ran g eg an g en e  M itteilung.

3. Die Spätsym ptom e der K ra n k h e it

F a s t  zu g leicher Z eit m it d er E n td eck u n g  d e r fe rnöstlichen  F o rm  d e r 
Z eckenenzephalitis  h ä u f te n  sich auch  B eo b ach tu n g en , w onach die K ra n k 
h e it n ic h t spurlos, so n d ern  m it R esid u a lsy m p to m en  h e ilt. L a u t Ch apo val  
u n d  G l a s u n o w  [4] se tzen  sich diese teils aus ch ron isch  gew ordenen  schw eren  
D efek ten  des Z en tra ln e rv en sy s tem s (z. B. L äh m u n g sa tro p h ie  der H a lsm u sk u 
la tu r  u n d  M u sk u la tu r d e r oberen  E x tre m itä te n , H em ip leg ien), te ils  aus fe i
neren  neu ra len  A bw eichungen  in  B egleitung  su b je k tiv e r  B eschw erden  (K o p f
schm erzen , M üdigkeit, E rinnerungsschw äche usw .) zusam m en  ; S koblo  [31] 
sp ric h t von  P ark in so n ism u s, d e r sich nach  d er K ra n k h e it en tw ick e lt, Me l n i -

3 *
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KO W A  [23] von S chu lter- u n d  E x tre m itä te n p a re se , H y p e rk in esen  u n d  dem  
A u f tre te n  ep ilep tischer K rä m p fe , K a n t e r  [19] vom  In g an g k o m m en  der 
K oschew nikow schen  E p ilep s ia  p a r t ,  co n tin u a . — Bei d er in  den  w estlichen 
G e b ie te n  der S ow jetun ion  h e im ischen  Z eckenenzepha litis  h a t  m a n  ebenfalls 
D e fe k te  b eo b ach te t : so b le ib t  la u t  Sa m o w it s c h  [29] in  17%  d e r F ä lle  eine 
a tro p h isc h e  Parese d er o b e re n  E x tre m itä te n  zu rü ck , die auch  Ch a s is  [5] als 
s e h r  h ä u fig  bezeichnet. I n  d e r  S p ä tp h ase  k ö n n en  auch  P sy ch o sen  V orkom m en 
[11, 32]. Die A nalyse des R esid u a lb ild es  d er K ra n k h e it h a t  n ach  d er E rk e n 
n u n g  d e r  »chron isch-progressiven«  F orm  noch  an  B ed eu tu n g  gew onnen  : nach 
C h u m a k o w  [6] h an d e lt es sich  h ie r  um  ein sp inales, b u lb ä re s  oder ep ilep tisches 
K ra n k h e itsb ild , bei dem  d a s  V irus noch  6, 9 bzw . 13 M onate n ach  E rk ra n 
k u n g sb e g in n  im  N ervengew ebe nachgew iesen  w erden  k an n . P a n o w  [24] fand , 
■diese chronische F o rm  sei in  w estlichen  G eb ie ten  ö fte r zu  b eo b ach ten .

B ere its  aus d ieser k u rz e n  Ü b ersich t g eh t h e rv o r, daß  im  B ere ich  der 
R esid u a le rsch e in u n g en  d ie  in  d e r a k u te n  P h ase  a u fg e tre ten en  L ähm u n g en  
m e h r  oder m inder ch ro n isch e  F o rm  an n eh m en  u n d  au ch  die A tro p h ie  der 
b e tro ffe n e n  M usku la tu r o f t  v o rk o m m t ; in  Ö ste rre ich  u n d  S low enien h a t 
m a n  d ie gleichen E rfa h ru n g e n  gem ach t. I n  d e r T schechoslow akei s ind  die 
a n  Z eckenenzephalitis  E rk ra n k te n  la u t H l o u c a l  [5] im  a llgem einen  völlig 
g e n e se n  ; in  einem  F a ll b lie b  jed o ch  die schw ere H y p o to n ie  u n d  ep ilep tisch e  
K ra m p fb e re itsc h a ft der R u m p f- u n d  E x tre m itä te n m u sk u la tu r  zu rü ck . U n te r  
d en  in  U ngarn , in  der U m g eb u n g  von  T a ta b á n y a , b eo b a c h te ten  u n d  biologisch 
b e s tä t ig te n  23 F ällen  sa h e n  F o r n o s i  u n d  M o l n á r  [9] be i 3 K ra n k e n  die 
A tro p h ie  des S ch u lte rg ü rte ls  u n d  einer oberen  E x tre m itä t ,  in  1 F a ll die 
A tro p h ie  des L u m b a la b sc h n itts  d er langen  R ü c k e n m u sk u la tu r  u n d  in  1 F all 
s p ä te  Schw erhörigkeit. F o r n o s i  u n d  E rős  [8] b esch rieb en  als R estsy m p to m  
d e r  im  Ja h re  1929 im  K o m ita t  Som ogy au fg e tre ten e n  Z eckenenzephalitis  
e in en  F a ll von schw erer S ch u lte rg ü rte l-  u n d  O b e ra rm a tro p h ie . D ieser Fall 
z e ig t zusam m en m it e iner a n d e ren , zu gleicher Z eit au fg e tre ten en , ab er ohne 
R es id u a lsy m p to m e  g eh e ilten  E rk ra n k u n g , d aß  die Z ecken en zep h a litis  in  
U n g a rn  bere its  seit 25 J a h r e n  v o rk o m m t.

E s  stehen  indessen  n u r  ziem lich w enige A ngaben  zu r V erfügung , und 
■es sc h e in t, daß m an  die Spätsy^m ptom e der m itte leu ro p ä isch en  u n d  auch 
d e r  e inheim ischen  Z eck en zep h a litis  b isher kau m  sy stem a tisch e r N ach p rü fu n g  
u n te rz o g e n  h a t. W ir h a b e n  u n s  d ah er en tsch lossen , u n te r  den  im  K o m ita t 
B ék és b eo b ach te ten  u n d  d u rc h  S e ru m n eu tra lisa tio n  b e s tä tig te n  F ä llen  die
je n ig e n  e rn eu t zu u n te rsu c h e n , b e i denen  seit d e r K ra n k en h au sb eh an d lu n g  
m in d e s te n s  2 y2 J a h re  v e rs tr ic h e n  sind . V on den  zw ischen 1950 u n d  1955 
b e h a n d e lte n  20 K ran k en  e rsch ien en  16 zu r U n te rsu ch u n g , w äh ren d  w ir in 
w e ite re n  2 F ällen  zuverlässig e  In fo rm a tio n e n  ü b e r das S chicksal d e r K ran k en  
e rh ie lte n . Bei diesen U n te rsu c h u n g e n  e rm itte lte n  w ir auch  A ngaben , die uns 
ü b e r  d ie  nach  Z eckenenzepha litis  zu r E n tw ick lu n g  ko m m en d en  p sy ch o p a th o -
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log ischen  Syndrom e o rien tie ren . Die A n g ab en  ü b e r  die seinerzeit v e rla u fe n en  
a k u te n  E rk ra n k u n g e n , die E rgebn isse  d e r N eu tra lisa tio n sp ro b en  u n d  d e r  
e ingehenden  neuro logischen  N a c h u n te rsu c h u n g en  d er 18 Fälle f in d e n  sich  
in  T abe lle  II .*

W ir te ilen  u n sere  F älle  nach  dem  u rsp rü n g lich en  K ra n k h e itsb ild  in  
po liom yelitische, m en ingoenzephalitische , m en in g itisch eu n d  ab o rtiv e  F o rm en  
ein u n d  beh an d e ln  nachfo lgend  v o r allem  d as S p ä tb ild  der p o lio m y e litisch en  
F o rm  (1., 2., 3., 8. u n d  als sy m p to m arm es K ra n k h e itsb ild  die 13. B eo b ach tu n g ). 
N ach  dem  R e su lta t d e r N ach u n te rsu ch u n g en  b e sse rt sich zw ar die L ä h m u n g  
bei d ieser F o rm , u n d  die ak tiv e  B ew egungsfäh igke it ist le tz ten  E n d e s  z iem 
lich  g roß , ab er es k o m m t n ich t m ehr zu  vö llig er H eilung : die K ra f t  d e r
se inerzeit lahm en  oder p are tisch en  M u sk u la tu r  is t auch nach J a h re n  v e r r in 
g ert, u n d  im  E in k lan g  m it den b isherigen E rfa h ru n g e n  en tw ickelt sich  A tro p h ie  
(1., 2 ., 8. Fall). Die partie lle  F u n k tio n sfä h ig k e it der M usku la tu r w ird  au ch  
d ad u rch  b eg ü n stig t, d aß  gegebenenfalls (z. B . 2. Fall) einzelne M u sk e ls trän g e  
au ffa llend  h y p e rtro p h is ie ren  u n d  die F u n k tio n  des ganzen M uskels ü b e r 
nehm en  ; w ahrschein lich  h an d e lt es sich d a ru m , d aß  einige G ang lienzellinse ln  
im  sp in a len  Y orderho rn  e rh a lten  geblieben  s in d  oder reichlich re g e n e rie rte n . 
B each ten sw ert e rscheinen  auch  die an  d er b e tro ffen en  E x tre m itä t  b e o b a c h 
te te n  p a rtie llen  feinen  S en sib ilitä tss tö ru n g en  (2., 8., 13. F all), b e i d en en  
neben  d e r E rh a ltu n g  d er Lage- und  B ew egungsem pfindung  im  a llg em ein en  
das S chm erzem pfinden  und  gröbere T a s te m p fin d e n  b e e in trä c h tig t s in d  : 
m an n  k ö n n te  an n eh m en , daß  der P rozeß  e in en  Teil der in  die sp in a le  g ra u e  
S u b stan z  e in tre ten d en , aus d er h in te ren  W urze l stam m enden  F ase rn  ebenfalls- 
b e tro ffen  h a t. Die A rb e itsfäh igke it d er K ra n k e n  geh t der p a rtie llen  M uskel
k ra ftse n k u n g  u n g each te t n ich t verlo ren , j a  in n e rh a lb  gewisser G renzen  k o m m t 
auch  K ö rp e ra rb e it in  F rage . D er sy m p to m a rm e  13. F all blieb im  w esen tlich en  
u n v e rä n d e rt ; h e rv o rzu h eb en  is t h ingegen d ir  3. B eobach tung , wo sich zum  
M uskelschw und  w ahrschein lich  auch  ein b u lb ä re s  Syndrom  gesellte , das d en  
K ra n k e n  schließlich zum  S elbstm ord  tr ie b .

B ei der m en ingoenzephalitischen  F o rm  (5., 6., 12. und  17. F a ll) v e rh ä lt  
es sich  ähn lich  : m an  s ieh t eher au sg ep räg te  B esserung , w enn auch  im  A u g en 
h in te rg ru n d , im  B ereich  d er langen  B a h n e n  usw ., pathologische A nzeichen  
w e ite rh in  an zu tre ffen  sind  ; d em en tsp rech en d  sieh t m an häu fig  su b je k tiv e  
B eschw erden , jed o ch  keine A rb e itsu n fäh ig k e it (den D epressionsfall N r. 17 
n ich t gerechnet). So is t z. B. im  6. F a ll d ie  S tauungspap ille  h y p e rä m isc h  
gew orden  u n d  is t — v ie lle ich t a u f  G rund  d e r  u rsp rü n g lich  b eo b a c h te ten  v e s ti
b u lä ren  L äsion — ein fe iner ze reb e llare r S ym ptom enkom plex  anw esend . 
Im  17. F all is t die u rsp rü n g lich  b eo b a c h te te  A ugenm uskellähm ung  ch ro n isch  
gew orden , u n d  sehr b em erkensw erterw eise  w aren  in 2 Fällen (N r. 12 u n d  17)

* D ie F älle  1 u n d  9— 18 sind  m it den  F ä llen  1— 11 der Tabelle I id e n t is c h ;  d ie F ä lle  
2—-8 en tsp rec h en  den F ä llen  1—4, 6 und  8— 9 u n se re r  vorigen  M itteilung [18].
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k o n k re te  psych ische  A bw eichungen  a n z u tre ffen . — Bei der m en in g ea len  (7., 
9 ., 10., 11. u n d  14. Fall) u n d  ab o rtiv en  F o rm  (4., 15., 16. und  18. F a ll) w ar 
d e r  N ach u n te rsu ch u n g sb e fu n d  u n te rsch ied lich  : ein Teil der F ä lle  zeig te
k e in e  b ew e rtb a re  V erän d eru n g , die K ra n k e n  w aren  beschw erdefrei u n d  voll 
a rb e its fä h ig . B ei a n d e ren  jed o ch  (Nr. 7, 11 u n d  18) w aren in  B eg le itu n g  su b 
je k t iv e r  B eschw erden  A u g en h in te rg ru n d sv e rän d e ru n g en , b item p o ra le  D eko- 
lo ra tio n , au sg ep räg te  H yporeflex ie  zu b e o b a c h te n , w ozu sich im  F a ll 18 noch  
au sg e p rä g te  psych ische  A bw eichungen g ese llten . Avis diesen B efu n d en  d a rf  
gesch lossen  w erden , daß  bei einem  T eil d e r  E rk ra n k u n g e n  das G eh irn  u n d  
das fu n k tio n ie ren d e  N erv en p aren ch y m  se lb s t be i der klinisch re in  m e n in 
g ea len  oder re in  a b o rtiv e n  F o rm  n ich t ganz v e rsc h o n t bleiben ; d iese a b o r
tiv e  E n z e p h a litis  g e h t s p ä te r  m it feinen, die L äsion  des N erv en p aren ch y m s 
b e s tä tig e n d e n  R esid u a lsy m p to m en  einher.

B esondere  B ea c h tu n g  verd ienen  die F ä lle , in  denen sp ä te r p sy ch isch e  
V erän d e ru n g en  a u f tra te n . B ei der 12. B e o b a c h tu n g  sahen  wir ausgesp ro ch en  
gehobene  S tim m u n g , geste igertes Ic h b e w u ß tse in  u n d  daraus s ta m m e n d e  
b e to n te  h o lo th y m e D oxasm en  (»w ichtiger, u n en tb eh rlich e r M ensch«), ge
w isse Id e e n f lu t,  d. h . im  ganzen e in  le ic h t m anisches B ild. Im  F a ll 
N r. 17 w ar das E n tg eg en g ese tz te  zu b e o b a c h te n  : gedrück te  G ru n d stim m u n g , 
In itia tiv e n m a n g e l, au ffa llen d  stilles V e rh a lten , d. h. das Bild le ich te r  D ep
ressio n . D er F a ll N r. 18 h ingegen  d e m o n s tr ie rt die m it n ich t zu b ä n d ig e n d e r 
A k tiv i tä t ,  sch lech te r A n p assu ngsfäh igke it an  die U m gebung, U n e rz ieh b a rk e it 
u n d  A ffe k tiv itä t e inhergehende, u n te r  dem  N am en  „A p ach en ty p u s”  b e k a n n te  
C h a ra k te rv e rä n d e ru n g . In  allen 3 Fällen  h a n d e lt  es sich dem nach um  D efek te  
d es  G efühslebens, d e r S tim m u n g  und  A k tiv itä t ,  d. h. in  e rste r L inie u m  die 
p a th o lo g isch e  V erän d eru n g  vier P ersö n lich k e it.

B ere its  Ga l a n t  [11] h a t  h erv o rg eh o b en , d aß  sich im A n sch lu ß  an  
Z eck en en zep h a litis  e in  a k u te s , ab e r auch  ch ron isches psychotisches S y n d ro m  
e n tw ic k e ln  k a n n  ; w eite re  ausgeführliche A n g ab en  — insbesondere ü b e r  
d ie  E rfa h ru n g e n  ties I I .  W eltkrieges — f in d e n  sich  in  der Z usam m enfassung  
v o n  T i m o f e e w  [32]. Seiner A nsich t nach  k o m m en  psychotische S p ä te rsc h e i
n u n g e n  bei d er w estlichen  Z eckenenzephalitis  h ä u fig e r  vor und tre te n  — vom  
p sy ch as th en isch en  B ilde abgesehen  — v o r a llem  in  der Form  des d ep ressiv en  
sow ie m an iak a len  S y n d ro m s auf. — U nsere E rfa h ru n g e n  en tsp rechen  d en m ach  
w e itg eh en d  obigen B eo b ach tu n g en  ; da  u n s  jed o ch  ü b er die p rä m o rb id e  
P e rsö n lich k e it, die E ig en tü m lich k e it der U m g eb u n g , die tem poräre  E n tw ic k 
lu n g  des p sy ch ischen  B ildes u n d  dessen ev en tu e lle  V eränderungen  bei u n se ren  
K ra n k e n  au sfü h rlich e  A ngaben  n ich t zu r V erfügung  stehen, k ö n n en  w ir 
n ic h t m it S icherhe it b e h a u p te n , daß  das psychopatho log ische  S y n d ro m  d er 
3 F ä lle  ohne w eiteres m it d er ü b e rs ta n d e n e n  Z eckenenzephalitis  Z usam m en
h än g e . E s e rsch e in t indessen  angezeigt, d ie einheim ische Z eckenzephalitis  
in  d iese r B eziehung so rg fä ltiger zu b eo b ach ten .



Tabelle I

Name, A lter, 
*̂r* W o h n o rt W ich tigen ' a iiam n estiech e  A ngaben

K rank

A u fn ah m e

enhauR
Meningeal«* S y m p to m e

E ntlausung
N crv cn p n ren ch y m sy m p to m c P á n d y

Z ell-
za h l

L iquor
K olloid C h lo r Z u c k e r

W h .
R.

B
ak

t.

R ek o n v a leezcn ten se ru in

D a tu m  ,N 'V l r -, (In d ex )
B em erk u n g en

1X. F ra u  K. C. 
.39 j. 
Sarkad

Seit 9 T ag en  schw ach, B auchschm erzen. Ih r  A cker 
lieg t im  W aldgeb ie t, wo cs v iele Zecken g ib t

1. IX . 
1950

30. X I. 
1950

N ack en sta rrc ,
B rudzinsk i-
S y m p to m

Som nolen t, r. A rm  sc h m erz t. 
21. X I. r. A rm m u sk e ln  
schw ach. B izepssehnen- und  
K ad ial-P criostre flcxc  feh len , 
Sensorium  in ta k t

4. IX . 
1955

positiv
200

G e h ö rt zu r Fam ilie  des K ran k en  
N r. 4 . L iquorzellzahl n ich t 
frisch gezäh lt. B lu t W a ll  lieg.

2. M. V. 18 j. 
Sarkad

Seit e in igen  T agen K opfschm erzen , F ieber, E r 
brechen . T o ch ter eines Jä g e rs , geh t v iel in 
den  W ald .

27. IX . 
1954

28. X . 
1954

Mässige N acken- 
s ta rre , K ern ig- 
S y m p to m

P ap ille  beidseitig  h y p e rä in isch ~f~ 600/3 20. 111. 
1956

p o sitiv
600

B lu t W aR  neg.

3. K. K. jr .  
16 j .  
Sarkad

H a t  im  W ald g ea rb e ite t, w urde m ehrm als von 
Z ecken befallen. Seit 2 W ochen K opfschm erzen, 
B rechreiz.

17. IX . 
1954

9. X . 
1954

N ack en sta rre ,
K crn ig-S ym ptom

— +  + 700/3 2. VI. 
1955

positiv
1000

B lu t W aR  neg.

4. L. C. 40 j .  
Sarkad

Sein A cker lieg t im W aldgeb ie t, w urde m ehrm als 
von  Zecken befallen. Vor 2 W ochen H u sten  u n d  
F ieber. N ach 2 täg igem  W ohlbefinden K o p f
schm erzen , Schw äche, B rechreiz.

23. V I. 
1955

28. V II. 
1953

N a ck e n sta rre ,
K ern ig-S ym pto in

H o rizo n ta le r N y stagm us 225/3

15/3

889
•ng%

46
m g%

20. I I .
1956

positiv
50

B ei A ufnahm e B ronchitis. 
E ry th ro z y te n  4 500 000,11b 105% , 
L eu k o zy ten  8400, Se 8 0% , Ly 20%

5. В. M. 43 j. 
Sarkad

A rb e ite t in  de r F o rs tw irtsc h a ft, w urde  vor 4 W ochen 
von  Zecken befallen. 3 T age sp ä te r  tra ten  K o p f
schm erzen , E rb rech en  auf. Zeitw eise T au b h e its 
gefühl in  de r 1. K örperhälftc

1. V II.
1955

10. VII. 
195.5

A nisokoric. I inker in v e rse r  
R ad ia lp erio streflcx , lin k s  Ros- 
solim o-, B abinsk i-, S chuck- 
ow sky-Sym ptom . R o m b erg  
p o sitiv

819
'»8%

69
,n g%

22. IV. 
1956

9. III.
1956

positiv
2000

6. G. К . 32 j. 
Sarkad

W ald arb e ite r, w urde o ft von  Zecken befallen. Seit 
5 T ag en  K opfschm erzen, Schw indelgefühl

2. V II. 
1955

10. v u .
1955

L in k er Sulc. naso lab ialis v e r
s trich en . K nie-, A chillcnschncn- 
re flcxe  fehlen

_ 553
m g %

50
"«g%

positiv
30

G yulavári
. .  —T V «u.vtt.1  »ut г— o  w uciien von 

Z ecken befallen . Seit 2 W ochen K opfschm erzen , 
F ieb er

V I I .

1935
AU. VH.

1955
iVackenstarrc,

K ernig-Sym ptom
Sehr träge  K n ie - und  Achillen- 

sehncnreflexc
120/3 112332

100000
749

m g%
28

mg%
20. I I I .  

1956
p o sitiv

> 1 0 0
V a te r des K ran k en  N r. 2

8.

9.

F . D. 43 j .  
G yulavári

Jä g e r , is t  o ft, zu le tz t vo r ? W ochen , v o n  Zecken 
befallen . Seit 2 T agen K opfschm erzen , F ieber, 
E rb rec h en

13. VII. 
1955

29. V II. 
1955

— H o rizo n ta le r N y s ta g m u s *T* 180/3 111221
000000

655
m g%

86
m g%

— — 21. I I I .  
1956

p o sitiv
1000

E ry th ro z y te n  6 200 000, H b  9 0 % , 
L eu k o zy ten  4000, Se 7 4 % , Mo
90/ T  v  9 4 0 //0 » 4jy /0

F ra u  K . P . 
61 j.
G yulavári

W ar an geb lich  im  M ai im  W ald  gew esen u n d  von 
e in e r Zecke gestochen w orden. S e it 10 T agen 
schw ach , feb ril, e rb rich t

18. V II. 
1955

11. V III.
1955

— — + 198/3 112222
100000

842
™ g%

35
">g%

— — 23. II.
1956

p o sitiv
100

E ry th ro z y te n  4 220000, L eu k o zy 
te n  6600, S t 2 % , Se 7 5 % , E os 
1 % , Mo 6 % , L y 17"0

10. A. R . 15 j. 
B á n k ú t

H ir t ,  w u rd e  im  W ald  oft, zu le tz t v o r e tw a  4 W ochen, 
von  Zecken befallen. Seit 5 T agen K opfschm erzen , 
F ie b er, E rb rech en

13. V III.
1955

18. IX . 
1955

N ackenstarrc B ei A ufnahm e B ew usstseins
trü b u n g , sp ä te r  som nolent 
(B e id erse its  A b d u c cm p a re . e)

op. 600/3 100000
000

870
»>g%

50
m g %

— — 23. I I . 
1956

p o sitiv
> 1 0 0

E ry th ro z y te n  4 240 000, H b  8 0 % , 
L eu k o zy ten  7800, S t 6 % , Se 
8 0 % , Eos 2 % , Mo 4 % , L y  8 %

11. S. В. 11 j.
G yulavári

G eh t o f t in  den  W ald , w urde h ä u fig , z u le tz t im  
A u g u s t, von  Zecken befallen. S e it A nfang  Sep
te m b e r  K opfschm erzen, E rb rech en , F ieb er

20. IX . 
1955

10. X . 
1955

*— — — 45/3 112322
100000

889
m g%

73
">g%

— — 19. I I I .
1956

p o s itiv
600

12. L. S. 28 j .  
Sarkad

G eleg en h eitsa rb e ite r, w urde v o r 2 W ochen  im  
S a rk a d er W ald  von  Zecken befallen . V or 1 W oche 
t r a t  »Schw äche« auf, fe rner K opfschm erzen , 
S c h ü tte llro s t,  Brechreiz ; h a t  Schm erzen  im  
K reu z  u n d  r .  B ein

9. VI. 
1956

4. X L  
*1956

R . u . E x tre m itä t  sch laff, schwer 
paretisch . R . K n ie -  und 
A chillessehnenreflexe fehlen

+  + 60/3 001221
000000

703
m g%

54
,ng%

25. V II. 
1956

p o sitiv
50

13. L . Sz. 26 j .  
Doboz

W a ld a rb e ite r ;  is t  in  dem  m it dem  S a rk a d e r W ald
g eb ie t zusam m enhängenden  W ald  v o n  Doboz 
o ft von  Zecken befallen w orden. S e it 2 W ochen 
K opfschm erzen , 3 T age lang  F ie b e r. N ach  5- 
täg ig em  W ohlbefinden  w ieder F ie b e r, K opf
schm erzen , E rb rech en

26. VI. 
1956

28. V II. 
1956

M ässige Nacken- 
s ta rre , Kernig- 
Sym ptom

Beide Papillen  h y p erä in isch 105/3 112220
000000

620
">g%

72
m g %

25. V II. 
1956

p o sitiv
100



Name, Alter, 
Wohnort

1. F rau  К . С. 
67. j .  

Sarkad

2. M. V. 4« j .  
Sarkad

3. I. К . SI j .  
Sarkad

4. F ra u  I. T . 
28 j .  
Sarkad

5. F rau  L. В. 
45 j .  
Sarkad

6. M. J .  32 j .  
Sarkad

7. K . D . 32 j .  
Sarkad

8. K . K . seu. 
53 j .  
Sarkad

9. F ra u  J .  P . 
(M. V .) 22 j .  I
G y u lav ári

10. K . K . j r .  
20 j. 
S arkad

11. L. C. 43 j. 
S arkad

12. B . M. 46 j .  
S arkad

13. G. K . 35 j .
S a rk ad

14. Gy. V. 55. j 
G yu lavári

15. F . D . 46 j .
G yu lavári

16. F ra u  K . P . 
64 j .
G yu lavári

17. A . R . 18 j .  
B án k ú t

18. S. B . 14 j .  
G y u lav ári

E r k r u n k u n g

KrankpiihauH- 
anfont huit

N eu ro lo g isch er B efum l
L iquor I R eko n v aleszen t en seru m

I Panel v! Z ellzalil
N e u tr .
index

s. T abelle  I , F’all N r. 1

5. VI.— 15. 
X . 1952

N ack en sta rre , M u sk elk ra ft d. 1. u . E x tre m , 
v e rm in d ert. L in k er K niereflex  feh lt. 
Beide A chillessehnenreflexc schw ächer. 
Am d ista len  A b sch n itt de r 1. u . E x tre m i
tä t  subj. H y p ü sth esie

+ 11. V II. I > 1 0 0 0  
1952

19. V I — 11. 
X . 1952

N ack en sta rre . M ark iertes  K ern ig-S ym ptom s. 
K o p fm u sk u la tu r, S ch u lte rhebem uskeln , 
D elto idéi schw er p a rc tisch , a trop isc li. 
F 'aradisehc R e iz b a rk e it m it hohen W erten  
e rh a lt. R e ch te r  T rizepssehnenreflex  feh lt, 
lin k e r schw ächer

9. I X — 20. 
IX . 1953.

21. IX ,— 22. 
X . 1953

B eide P ap illen  n asa l u n sc h a rf  b eg ren z t, links 
feine zen tra le  F ac ia lisparese . B eidseitig  
inverser R ad ia lp crio st-R eflex  ; beidseitig  
—  links s tä rk e r  —  Schuekow sky-Sym ptom

6. V II.— 12. 
IX . 1954

G eringe N a ck e n sta rre . B eidseitig  S tau u n g s
p ap ille  (2 D .) ; G esichtsfeld  konzen trisch  
e ingeengt. L in k s v estibu läre  I ly p äs th e s ie

24. V III.—  G eringe N ack e n sta rre
6. X . 1954

17. IX ,— 9. 
X I. 1954

75/3

op.

345/3

350/3

30 3

N ack en sta rrc . K ern ig - und B rudzinsk i- 
Sym ptom . R e ch te  o. E x tre m itä t  h y p o to 
nisch  ; Schultcrgelenkbcw cgungcn  fehlen , 
E llbogen- u n d  H nndgelcnkhcw egungen

+  130/3

op. 115/3

11. II.
1953

4. X I. 
12. X II. 

1954

26. IV  
4. XII. 

1954

12. VI. 
1955

100

100
338

>  19 
> 1000

>  50

16. V. >  100 
1955

23. V. < 5 0  
1955

schw ach, l lc t lc x c  unu  cen so riu m  norm ái

s. T abelle  I ,  F a ll N r. 2

s. T abelle  I ,  F a ll N r. 3

; s. T abelle  I ,  F’all N r. 4

s. T abelle  I ,  F a ll N r. 5. 

s. T abelle  I ,  F a ll N r. 6

I s. T abelle  1, F’all N r. 7 

j s. T abelle  I , F a ll N r. 8

s. T abelle  I ,  F a ll N r. 9

s. T abelle  I , F a ll N r. 10

s. T abelle  I, F a ll N r. 11

Tabelle II

N a c h u n t e r s u c h u n g

D atu m S u b je k tiv e  Beschw erden N eurologischer B efu n d

14. VI. 
1958

L eid e t viel a n  K opfschm erzen  u n d  te m p o 
rä ren  Schw ächeanfällen . R e c h te r  A rm  
schwächer, fä llt  o ft hin; r. A rm  u n d  R ücken  
schm erzt o ft. V e rric h te t H a u sa rb e it

R e c h te r  M. in fra sp in a tu s , delto ideus m in im a l a trop isch . M uskel
k r a f t  in  der S c h u lte rab d u k tio n , in d en  E llhogengelenkbew e- 
gun g en  etw as sch w äch e r. Der r . T rizepssehnenreflex  s ta rk  
v e rm in d e rt

5. V. 
1958

R ech te  u. E x tr e m itä t  schw ach, is t  z e it
weise »im K ra m p f« , T au b h e itsg e fü h l, 
k n ick t viel um . D as Bein m it e n tsp re c h e n 
der M ethode e n tla s ten d , v e r r ic h te t  P a t.  
E rd arb e it

A m  F u n d u s  leichte b ite m p o ra le  D ek o lo ration . R . P up . 1. R e a k 
tio n e n  norm al. S ä m tlic h e  M uskeln d e r  lin k en  u n te re n  E x tre m i
t ä t  p a r tie ll  a tro p h isc h , d ie  restlichen  B ündel sind jed o ch  g u t  
in n e rv ie r t  und w ö lben  sich  vor; im M. v a s tu s  m ed. F ib rilla tio n . 
A k tiv e  B ew egungen m it  v e rrin g e rte r  K ra ft d u rc h fü h rb a r , b e i 
d e r  Dorsalflexion des F u sses M ed ian ro ta tio n , linker K nie- u n d  
A ch illensehnenreflex  schw ächer. A n d e r  linken  u n te re n  E x tre -  
in i tä t  tak tile  u n d  S ch m erzh y p ästh esie . S itu atio n s- und  B ew e
gungsem pfinden  e rh a lte n .

_
L a u t In fo rm atio n  : s p ä te r  w ar die S p ra c h e  erschw ert, »aus dem  

M unde tröpfelte  S peiche l« . 1952 S u iz id

30. IV. 
1958

L eid e t viel an  K opfschm erzen. V e rr ic h te t  
F e ldarbe it

L in k e r  M undast des F ac ia lis  sch w äch er, ausgestreck te  Z unge 
d e v iie rt  nach links. S o n s t keine A bw eichungen

9. V. 
1958

S e it der E rk ra n k u n g  v e rsch lech te rte s  
Sehverm ögen. V e rrich te t L a n d a rb e it

Am  F u n d u s  au sg ep räg te  b item p o ra le  D ek o lo ration . Sonst k e ine  
A bw eichungen

30. IV. 
1958

S elten  K opfschm erzen , Sehverm ögen  v e r
sch lech tert, B einschm erzen . A rb e ite t  
im  E lek triz itä tsw erk

B eid se itig  am  F undus h y p eräm isch c  P ap ille n  m it verschw om m enen  
G renzen  und w eiten  V enen . L inker o b e re r  und  m itt le re r  B a u ch 
re flex  feh lt. R ech te  obere  E x tre m itä t  w eicht bei G ru n d 
v ersu ch  nach rech ts  a u s , m it rech ter H a n d . V orbeizeichen n a ch  
re c h ts . K eine a n d e re n  A bw eichungen

28. IV. 
1958

N ervöser, e rm ü d e t rasch . V e rsp ü rt D ruck  
in den A ugen, h a t  zeitweise K o p fsch m er
zen. W irtsc h a fte t au f 4 M orgen L an d

B eid seitig  am F undus b item p o ra le  D ek o lo ra tio n . R e ch te r  F ac ia lis -  
M u n d ast e rm ü d b a r. S o n s t keine A bw eichung

30. IV. 
1958

R e ch te r  A rm  sch w äch er : v e rm a g  d a m it 
keine Last zu  h eben  und n ich t z u  h ack e n . 
V errich tet L a n d u rb c it

R e c h te r  M. de lto ideus, O berarm , U n te ra rm , T h en a r u n d  H y p o - 
t lie n a r  a tro p h isch er, M uskelkraft sch w äch er ; F ib rilla tio n  im  
M. deltoideus. O p p o s itio n , E x tension  d e r  F’inger m an g e lh a ft. 
R e c h te r  T rizepssehnen-, B izcpsschnen-, R ad ia lp erio st-R eflex  
s ta r k  v e rm in d ert. Im  B ereich  d e r  re ch ten  oberen F lx trcm itä t
sub j. ta k t i le  u n d  S chm erzhypästhesie  ; 
w egungsgefühl i n ta k t

L age- ш ш  » e -

26. V. 
1958

K eine  B eschw erden. A rb e ite t  als W asch frau K eine A bw eichung

L a u t  In fo rm atio n  des V a te rs  (1958) v ö llig  
beschw erdefrei

14. VI. M orgens o ft K o p fsch m erzen  m it S ch w in - Am  F u n d u s  b ite m p o ra le  P ap illen d ek o lo ra tio n  ; b e im  S e itw ärts- 
1958 de lg e fü h l. V e rr ic h te t L an d a rb e it j  blicken  h o r iz o n ta le r  N y s tag m u s ( r  >  1).

28. IV . L e id e t zeitweise a n  K o p fsch m erzen . » L ie b t  L inke P u p . > r .  P u p . L inker o b e re r  B auchreflex  t rä g e r . L inks 
1958 d ie  R uhe  ; d ie S t a d t ,  viele M enschen  | Schuckow sky-S ym ptom . A u sg ep räg te  E u p h o rie , v e rs tä rk te s  Ich-

m a c h e n  ih n  n e rv ö s.«  bew usstsein  (e r se i »ein w ic h tig e r, u n e n tb e h rlic h e r  M ann au f
dem  H ofe«), geringe  Id e en flu t, L ogorrhoe

25. IV. 
1958

26. V. K eine B eschw erden. A rb e ite t  als N a c h t-  K eine A bw eich u n g
1958 W ächter

19. V I. j K e in e  B eschw erden j H o rizo n ta le r N y s ta g m u s
1958__J___________ _______ ___  _ _ _

j 25. IV . j K e in e  B eschw erden ) K eine A b w eich u n g
1958 !

14. V. L e id e t o ft an K opf- u n d  M agenschm erzen  ;
1958 ! A ug en  sind lic h tem p fin d lich . S ch w in d e l

g e fü h l, v e rs tim m t

1. V. H a t  o ft und ta g e la n g  K o p fsch m erzen  u n d  B item p o rale  D ek o lo ra tio n  a m  F u n d u s . K n ie re flex  beidseitig ,
1958 se it de r E rk ra n k u n g  ein  »sehr u n an g e- A chillessehnenreflex  links s t a r k  v e rm in d ert

n ehm ens W esen«, i s t  u n g ehorsam , h e f tig , 
d ie  E lte rn  u n d  d ie  Schule » k ö n n e n  
se in e r n ich t H e r r  w erden« . D as  S ch u l
zeugnis is t m ittc lsm ö ss ig , n u r R e ch n e n  
g e h t leich t

L inksseitig  k o m p le tte  A b d ucenslähm ung . B e im  G ru n d v e rsu ch  
d iv erg iert r. H a n d  rech ts, m it  r .  H an d  V orbeizeigen n ach  rech ts . 
B eim  R o m b erg  geringe S ch w ankung . A uffa llend  s till , in it ia t iv 
a rm , g e d rü c k te  S tim m u n g , v e rzö g e rte  A n tw o rten

M itu n te r  K opfschm erzen . A rb e ite t b e i d e r  j B eide K n ie -, r e c h te r  A chillensehnenreflex  fehlen . L in k e r  A chillen- 
K le in b a h n  sehnenreflex  v e rrin g e rt.  A n l in k e r  u n te re r  E x tr e m itä t  sub j.

ta k tile  u n d  S ch m erzh y p ästh esie  von der In g u in a lg eg en d  a b 
w ä r ts ;  L age- u n d  B ew egungsem pfindung  b e w ah rt.
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U nsere  E rfah ru n g en  zu sam m en fassen d , dürfen  w ir fe s ts te lle n , d aß  
je n e  F o rm en  der im  K o m ita t  B ékés a u fg e tre ten en  Z eck en en zep h a litis , d ie 
an fan g s sicher m it e in er L äsion  des N ervengew ebes e inhergehen , d . h . die 
po liom yelitischen  u n d  die en zepha litischen  (m eningoenzephalitischen) F o rm e n , 
ü b er die su b jek tiv en  B eschw erden  h in au s au ch  nach  Ja h re n  noch an w esen d e  
R esid u a lsy m p to m e (M uskela troph ie , A u g en h in te rg ru n d sv e rän d e ru n g en , A n 
zeichen  einer L äsion d er lan g en  B ah n en  usw .) v e ru rsach en , o b ig e ich  im  
a llgem einen  b e träch tlich e  B esserung  w ahrgenom m en  w erden k a n n  u n d  d e r 
Z u s ta n d  n ich t zum  V erlust d er A rb e itsfäh ig k e it fü h rt. Die einer L ä s io n  des 
fu n k tio n ie ren d en  N erv en p aren ch y m s e n tsp rech en d en  n eu ra len  A bw eich u n g en  
s in d  n a c h  A bklingen d er re inen  m eningealen  u n d  ab o rtiv en  F o rm  eb en fa lls  
m eh rm als  v o rzu fin d en  ; sie sind  im  a llgem einen  u n b ed eu ten d , t r e te n  a b e r  
v o r  a llem  bei den jen igen  K ra n k e n  in  E rsch e in u n g , bei denen a u sg e p rä g te  
su b je k tiv e  asthen ische  B eschw erden  b es teh en . D ie von an d eren  A u to re n  
e rw ä h n te  »chron isch-progressive«  F o rm  k o m m t also u n te r  u n se ren  F ä lle n  
e n tw e d e r  ü b e rh a u p t n ic h t oder z u m in d est seh r selten  v o r ; a n  d iese 
F o rm  k ö n n en  w ir hö ch sten s bei den  m it sp ä te n  psychischen  V erä n d e ru n g en  
e in h erg eh en d en  3 K ra n k e n  sowie dem  F all N r. 3 (M uskelatrophie , s p ä te r  
m it B u lb ä rsy m p to m en ) denken .

4. D ie H istop ath o log ie der Z eck en en zeph alitis

W as das V erh ä ltn is  d er Z eckenenzepha litis  zu  den an d eren  » n e u ro - 
tro p e n «  V iru se rk ran k u n g en  b e tr if f t , so k an n  im  gegebenen Fall (z. B . be i 
d e r  »poliom yelitischen«  F o rm  d e r a k u te n  P h ase) zweifellos klin isch  Ä h n lic h 
k e it in  R ich tu n g  d er H eine— M edinschen K ra n k h e it in  E rsch e in u n g  t r e te n ,  
d ie  sich  auch  im  h is to p a th o lo g isch en  B ild  w idersp iegelt : nach  J e r v i s  u n d  
H i g g i n s  [17], fe rn er H a y m a k e r , Sa t h e r  u n d  H a m m on  [14] e n tsp re c h e n  
d ie  v o n  d er Z eckenenzephalitis  v e ru rsa c h te n  R ü c k e n m a rk v e rän d e ru n g e n  
in  je d e r  H insich t den  bei der H eine— M edinschen K ran k h e it b e o b a c h te te n . 
E ine gew isse A bw eichung b e s te h t in  d er K le in h irn rin d e  : a u f  die L äsio n
d e r  P u rk in je sch en  Zellen bei Z eck en zep h a litis  h ab en  a u f  G rund  t ie re x p e r i
m en te lle r U n te rsu ch u n g en  S i l b e r  u n d  S h u b l a d s e  [27] h ingew iesen , u n d  
au ch  H a y m a k e r , Sa t h e r  und H a m m o n  [14] h eb en  in  ih rem  F a ll d en  D e fe k t 
d e r  P u rk in je -Z e llen  hervo r. S e m e n o v a  T y a n  S a n s k a j a  und  C h a p o v a l  [30]  
fassen  die H istopa tho log ie  der Z eck en en zep h a litis  fo lgenderm aßen  z u sa m m e n  : 
In e rs te r  L inie is t im  allgem einen  die g raue  H irn su b s ta n z  b e tro ffen , u n d  die 
sch w ers ten  en tzü n d lich en  u n d  d eg en era tiv en  V eränderungen  b e f in d e n  sich 
im  zerv ik a l-sp in a len  V ord erh o rn  ; k ra n ia lw ä rts  n im m t die S chw ere d e r 
L äsio n en  ab  ; in  der O b lo n g a ta  sind  die H ypoglossus-, die V ag u sk ern e  u n d  
d ie  O liva in ferior, in  d e r B rücke fa s t d er ganze Q u ersch n itt, im  K le in h irn  die
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P u rk in je sch cn  Z ellen , im  M esenzephalon d ie  obere M am m illarreg ion , d e r  
O cu lom oto riu skern  u n d  d ie  S u b stan tia  n ig ra  lä d ie r t ; die S tam m g an g lien  
s in d  n u r  leicht g e sc h ä d ig t ; in  der R inde s ie h t m an  fa s t ü b e ra ll G liakno ten  
u n d  G ang lienzcllgenora tion .

M it der H is to p a th o lo g ie  der E rk ra n k u n g e n  von V ersuchstieren  h a t  sich 
in  U n g arn  KÖRNYEY [21] beschäftig t : in  d e r  K le in h irn rin d e  der m it dem  
tschechoslow akischen  u n d  ungarischen \ i r u s  in fiz ie rten  M äuse w ar I n f i l t r a 
tio n  u n d  D efekt d e r  P u rk in je-Z ellen  zu se h e n  u n d  auch R ü c k e n m a rk sc h ä 
d ig u n g  anw esend. F ü r  d ie  K ran k h e it w äre  d em n ach  N eu ro tro p ism u s den 
P u rk in je -Z e llen  g e g e n ü b e r  kennzeichnend , u n d  h is topa tho log isch  gehört 
d ie  Z eckenenzephalitis  n a c h  der SPATZschen E in te ilu n g  zu den »fleckförm igen 
P o lio en zep h a litid en  m it B evorzugung des H irn s ta m m s« .

Da die in U n g a rn  b e i M enschen a u f tre te n d e  Z eckenenzephalitis  b ish er 
h is to p a th o lo g isch  n o ch  n ic h t  u n te rsu ch t w o rd en  is t, wollen wir nachfo lgend  
d ie  k lin isch -an a to m isch en  A ngaben eines e in sch läg igen  F alles m itte ilen , in 
d e m  die klinische D iag n o se  durch die b io log ische  U n tersu ch u n g  u n te rs tü tz t  
w u rd e .

F all Nr. 1. E . P ., 53j .  L a n d a rb e ite r  aus G y u la v á ri , w urde  am  24. V I. 1955 in  d ie N e rv en 
a b te i lu n g  des K ra n k en h a u se s  in  G yula aufgenom m en. E r  h a tte  im  S ark ad er W ald  gem äh t 
u n d  w a r o ft, zu le tz t v o r  e in e r W oche, von Zecken b e fa llen . Seit 4 T agen b estehen  F ieb er und  
S p rach stö ru n g en , er v e rm a g  d e n  r. Arm  n ich t zu  b ew egen .

S ta tu s  : schw er so m n o le n t, deliriert ; F ieb er 39 ,2 , B rad y k ard ie . —  O dem atöse  P ap illen , 
P u p ille n  — R. no rm al, B lickschw äche  nach lin k s , I. M undw inkel m in im al b e h in d e rt.  D ie 
a k tiv e  Bewegung der r .  o b e ren  E x tre m itä t  — v o n  d e n  F ingerbew egungen  abgesehen  — feh lt, 
d ie  S ehnenperiostreflexe s in d  auslö sb ar ; 1. T rizep sseh n en re flex  fehlt. B au chdecken-, C rem a
s te r re f le x  fehlen be id se itig , K n ie reflex e  sind sc h w ä ch e r, A chillessehnenreflexe s ta rk  v e rrin 
g e r t.  Sensorium , K le in h irn  la s se n  sich n icht u n te rs u c h e n , feine choreiform e S p o n tan b ew e
g u n g e n  in  der M u n d m u sk u la tu r  u n d  in den F in g e rn  u n d  Zehen. N ack en sta rre , K ern ig - u n d  
B rudzinsk i-S ym ptom e. —  H an d te lle rg ro ß e  D ä m p fu n g  in  der 1. L unge, d a rü b e r  rö ch eln d e  
A tm u n g . — B lutb ild : E r y th ro z y te n  5 600 000, L e u k o z y te n  16 400 ; J u  2 °0, S t 6 % , Se 
7 9 % , L y  13% . Im  L iq u o r P á n d y -R . opaleszierend, Z ellzah l 360/3.

B ehandlung : D e h y d ra ta tio n , Penicillin , A u reo m y cin , T ransfusion , S tro p h a n tin
u n d  K ard iak a . D er K re is la u f  v e rsch lech tert sich  w e ite rh in , am  25. V I. E x itu s .

Diagnose : M en in g o en zep h a litis  (Z eck enenzephalitis).
O b d u k tionsbefund  : B ronchopneum onia  c o n flu e n s  1. inf. sin., B ronch itis  c a ta r rh a lis

d iffu sa  ; D egeneratio  p a re n c h y m a to sa  m yocard ii, re m im  e t hepatis .
Anläßlich der n a c h  2 S tunden  v o rg en o m m en en  G ehirnsek tion  (B efu n d  : s ta rk

h y p eräm isch e  H äu te ) w u rd e n  Gehirnteile u n te r  s te r ile n  K au te len  in  50% -igen  G lyzerin  
k o n se rv ie r t  und  an  d ie  V iru sa b te ilu n g  des S ta a t l ic h e n  I n s t i tu ts  fü r G esundheitsw eisen  in 
B u d a p e s t  übersan d t. R e s u l ta t  : nach  A nreicherung  a n  d e r C horio llan to ism em bran  des H ü h 
n e rem b ry o s blieb die T ie r im p fu n g  negativ ; als ab er d ie g e im p ften  M äuse m it Z eck enenzephalitis- 
V iru s  (2 L. D. 50) su p e r in f iz ie r t  w urden, gingen 4 v o n  9 T ieren , bei der W iederho lung  5 von 
10 T ie ren , d. h. e tw a  5 0 %  e in , w ährend der V e rlu s t  bei der K ontro llserie  80— 9 0 %  b e tru g  
(D r. F . F ornosi).

H isto patho log ischer B efu n d  : L y m p h o zy täre  In f i l t r a t io n  und  kleine B lu tu n g e n  in
d e n  w eichen H irn h ü llen . A us kleineren, m ik ro g liä ren  P o ly b a sten  u n d  einigen L y m p h o zy ten  
b es teh en d e , auch m it G e fäß en  verbundene  G e w e b sin filtra tio n en  in den m o to rischen , f ro n ta 
len , p a rie ta len  u n d  A m m o nshorn reg ionen  de r R in d e , die p ra k tisc h  im m er in  de r 3— 5. 
S c h ic h t anw esend s in d  (A b b . 1). Zwischen den  g rö ß e re n  P y ram id en elem en ten  d e r 3. u n d  5. 
S c h ic h t sieht m an m eh re re  b lasse , geschwollene N e rv en z e lle n  u n d  beginnende N euro n o p h ag ie . 
S p ä rlich e  pe riv ask u läre  In f i l t r a t io n e n  (L y m p h o z y ten ) im  B ereich  der S u b s ta n tia  p e rfo ra ta  
a n t . ,  in  der su b k o rtik a le n  M ark su b stan z  v e re in ze lte  k le in e  G liaknoten . D er N ucl. c a u d a tu s , 
d a s  P a llid u m  und  d e r la te ra le  T eil des T halam u s i s t  p ra k tisc h  i n ta k t ;  im  m ed ia len  T h a -
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Abb. 1. F a ll N r. 1. U m schriebene  In f iltra tio n e n  in  d e r m oto rischen  R inde. N is s l-F ä rb u n g f 
M ikropho togram m , e tw a  150fache V erg rößerung

Abb. 2. F a ll Nr. 1. D efek t der P u rk in jeschen  Z ellen  in  de r K le inh irn rinde. N iss l-F ärlm n g , 
M ikrophotogram m , e tw a  80fache  V ergrößerung

la m u sa b sc h n itt u n d  in  de r T ubergegend s ieh t m an  u n s c h a rf  begrenzte, m assive G ew ebs- 
i n f iltra tio n en , in  denen  d ie Ganglienzellen v e rsch w u n d en  sind . In  der grauen  S u b s ta n z  des 
v o rd ers ten  A q u a ed u c tu sa b sc h n itts  sind schw ere  p e r iv a sk u lä re  L y m p h o z y ten in filtra te  und  
w ieder aus m ik rog liären  P o ly b las ten  sowie h ä m a to g e n e n  E lem en ten  bestehende G ew ebsinfil- 
tra tio n e n  zu sehen ; D egenera tion  der G an g lienze llen , N europhagie . Nucl. ru b e r  u n d  C. 
L uysii sind  in ta k t ,  in  de r S u b s tan tia  n igra  s ie h t m a n  v e rs tre u te , lockere G ew eb sin filtra - 
tionen .

In  de r R inde  d e r K leinh irnhern isphäre  feh len  v iele  P urk in je-Z ellen , in e in igen  R e g i
onen m eh r als die H ä lf te  (A bb. 2) ; bei den schw er e rk ra n k te n  Purk in je-Z ellen  k o m m t es zur 
B ildung  von  N eu ronophag ie  (Abb. 3). Im  B ereich  des N ucl. d e n ta tu s  cerebelli b e fin d e n  sieb 
sehr viele um schriebene  G ew ebsin filtra tionen  v o n  v e rsch ie d en e r Größe. V erstreu te , u m sc h r ie 
bene G ew ebsin filtra tio n en  sieh t m an  —  ste llenw eise  v o n  G anglienzelldefekten  b e g le ite t
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A bb . 3 . F a il Nr. 1. L äd ie rte  P u rk in je-Z elle , b eg in n en d e  N euronophagie  in der K le in h irn r in d e . 
N issl-F ärbung , M ik ropho togram m , e tw a  SOOfache V ergrößerung

A b b . 4. F a ll Nr. 1. U m sch rieb en e  G ew eb sin filtra tio n  in  der O liva inferior. N iss l-F ä rb u n g , 
M ik ro p h o to g ram m , e tw a 250fache  V ergrößerung

a u c h  im  v en tra len  P o n sa b sc h n itt,  im  G riseum  p o n tis  ; ausg ep räg ter erscheinen  sie in  d e r 
S u b s ta n t ia  re ticu laris  te g m e n ti, wo m an  v e rs tre u t  N eu ro n o p h ag ie  sieht. In  d e r O b lo n g a ta  
s in d  e in ig e  pe riv ask u läre  In f i l t r a t io n e n  anw esend ; d e r  H ypoglossuskern  is t in ta k t ,  im  d o rsa 
le n  V a g u sk e rn  befinden  sich a k u te  p e riv ask u läre  B lu tu n g en . Im  V estib u la rk e rn , im  Goll—  
B u rd a c h -K e rn , in der Zone des Nucl. am biguus u n d  de r S u b s tan tia  re ticu la r is  s in d  a u s 
g e d e h n te  G ew eb sin filtra tio n en  anw esend , ein g ro ß e r T eil der G anglienzellen is t  d e g en e rie r t, 
u n d  a u c h  N euronophagie  is t  s ic h tb a r. In  der O liva  in fe rio r  fin d en  w ir sehr zah lre ich e  u m 
sc h rie b e n e  G ew eb sin filtra tio n sh erd e  (A bb. 4), in  d e n en  die G anglienzellen zum  T e il v e r 
s c h w u n d e n  sind.

I n  den  V order- u n d  S e iten h ö rn ern  des u n te re n  zerv ikalen  R ü ck en sm ark s s ie h t m an  
d iffu se , lockere G ew eb sin filtra tio n  u n d  Gliosis ; e in  Teil der m oto rischen  G ang lienze llen  
fe h lt ,  ih re  M ehrzahl f ä rb t  sich hom ogen  d u nkel a n  ; z ah lre ich e  N euronophag ien  u n d  N odu li 
re s id u a le s  sind  v o rh an d en  : a u f  e iner Seite is t de r P ro z e ß  erheb lich  au sg ep räg ter. D ie m assive  
G e w e b s in f iltra tio n  an de r ze rv ik o -th o rak a len  G renze e rsch e in t auch im  H in te rh o rn  (A bb . 5).
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Abb. 5. F a ll N r. 1. Schw ere G ew eb sin filtra tio n  im  H in te rh o rn  der g rauen  S u b s ta n z  des 
u n te re n  zerv ikalen  R ück en m ark s . N iss l-F ärb u n g , M ik ro p h o to g ram m , e tw a  120fache

V ergrößerung

Abb. 6. F a ll N r. 1. G ew eb sin filtra tio n , G an g lienze lldefek t, N oduli residuales im  V o rd e rh o rn  
de r g rau en  S u b s tan z  des lu m b a len  R ü ckenm arks. N iss l-F ä rb u n g , M ik ro p h o to g ram m m , e tw a

120fache V erg rö ß eru n g

Im  B ereich  des lu m b a len  V o rd erh o rn s sind die G ew eb sin filtra tio n en  und die Gliose v ie lle ich t 
noch a u sg ep räg te r  (A bb. 6), neb en  m ikrog liären  P o ly b la s te n  sieh t m an  au ch  v e rs tre u te  
L y m p h o z y te n ; im  V ergleich zum  zerv ikalen  A b sch n itt s in d  h ier die G anglienzellen v ie lle ich t 
w eniger geschäd ig t. V e rs treu te  m eningeale u n d  p e r iv a sk u lä re  L y m p h o z y ten in f iltra tio n en . 
—  D er P lexus chorio ideus w eist keine bew ertb a re  A bw eich u n g  auf.

D er K ran k e  h a t a u f  dem  von der Z eckenenzepha litis  b e d ro h ten  G eb ie t 
g ea rb e ite t, wo er v o r d er E rk ra n k u n g  m eh rm als  v o n  Zecken befa llen  w o rd en  
w ar, u n d  zw ar zu einem  K u lm in a tio n sz e itp u n k t d e r Z eckenenzepha litis , im  
M onat J u n i. Im  k lin ischen  Bild is t n eb en  den  m eningealen S y m p to m e n
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A b b . 7. F a ll  N r. 2. P u rk in jez e llen d e fek t in  der K le in h irn rin d e . N iss l-F ärb u n g , M ikropho to - 
g ra m m , e tw a  120fache V erg rö ß eru n g

A b b . 8. F a ll Nr. 2. Z u rü ck g eb lieb en er A xonenkorb  a n  de r Stelle einer zu g ru n d e  gegan
g e n e n  P u n k in jesch en  Zelle. S ilb e rim p räg n a tio n  n a c h  Schu lze—Gross, M ik ro p h o to g ram m ,

e tw a  600fache V e rg rö ß eru n g

a n  e r s te r  Stelle die M onoparese d er r. o b e ren  E x tre m itä t  zu e rw ä h n e n , die 
im  H in b lick  au f das F e h le n  pa tho log ischer P y ram id en re flex e  eh e r n u k le ä r  
b e d in g t  erschien. H ierzu  gese llten  sich s p ä te r  als G eh irn s tam m sy m p to m  
fe in e  choreiform e S p o n tan b ew eg u n g en . D ie u n au fh a ltsam e  K re is la u fv e r
sc h le c h te ru n g  zeigte z e n tra le n , b u lb ä ren  C h a ra k te r . All dies e n ts p r ic h t  der 
m en in g o en zep h alo -p o lio m y e litisch en  F o rm  d e r  Z eckenenzephalitis , u n d  diese 
D ia g n o se  fand  ihre S tü tz e  im  E rgebn is d e r b io logischen L ab o ru n te rsu c h u n g  : 
o b w o h l die m it der G eh irn su b stan z  des K ra n k e n  nach A nreicherung  geim pf-
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ten  V ersuchstie re  n ich t e rk ran k ten , ze ig ten  sie n a c h  S uperinfek tion  m it (lern 
S tan d ard -Z eck en v iru s  im  V ergleich zum  V e rh a lte n  der K ontro llserie  (8 0 — 
90% iger A usfall) au sg ep räg ten  S chutz  (5 0 % ig e r A usfall).

D ie h is to p a th o lo g isch en  C h a ra k te r is tik a  des Falles lassen sich  wie 
fo lg t zusam m enfassen  : 1. Als m esoderm ale K o m p o n en te  t r a t  diffuse m en in - 
geale u n d  ziem lich  spärliche p e r iv a sk u lä re  L y m p h o z y te n in filtra tio n  auf.
2. In  d e r  g rau en  S u b stan z  des Z e n tra ln e rv en sy s tem s  : im  sp inalen  V o rd e r
horn  (se lten er im  H in te rh o rn ), in  der O b lo n g a ta , B rücke, in  den K le in h irn 
kernen , im  M esenzephalon und  in der g ra u e n  S u b stan z  der I I I .  H irn k a m m e r  
sowie in  d er R in d e  s ieh t m an v e rs tre u t au s  m ik ro g liä ren  P o ly b lasten  sow ie 
w enigen h äm a to g en en  E lem en ten  b es te h e n d e  d iffus-fleckartige u n d  m e h r 
u m schriebene G ew ebsin filtra tio n en  ; in  k au d o -o ra le r  R ich tung  w ird  die 
Schw ere d er In f il tra tio n e n  im  a llgem einen  geringer. Sehr c h a ra k te ris tisch  
sind die G ew eb sin filtra tio n sh erd e  der O liva in fe rio r. 3. Im  Bereich d e r sch w e
re ren  In f il tra tio n e n  b e s te h t auch G an g lien ze lld es tru k tio n  ; es t r i t t  je d o c h  
der D efek t d er m o to risch en  G anglienzellen  des sp inalen , vo r allem des z e rv i
kalen  V o rd erh o rn s h e rv o r, w ozu sich — als ein  P rozeß  von nahezu  g le ich er 
In te n s i tä t  — d e r auch  zah lenm äßig  schw ere  S chw und  der P u rk in je -Z e llen  
der K le in h irn rin d e  gesellt. 4. D ie B e te ilig u n g  d e r w eißen  Substanz rü c k t  ganz 
in  den H in te rg ru n d . — D as h is to p a th o lo g isch e  B ild  un serer Z eck en en zep h a
litisfälle  e n tsp r ic h t also in  jed e r H in sich t d en  B eo b ach tu n g en , die w ir in  den  
b isherigen einschläg igen  A ngaben fin d en , a u ß e rd e m  tre te n  g ru n d sä tz lich  je n e  
bezeichnenden  Züge hervo r (z. B. au sg ed eh n te , a b e r  m it der P a ren ch y m läs io n  
n ich t p a ra lle l gehende m esoderm ale R e a k tio n , die fleckige oder u m sch rieb en e  
G ew ebsen tzündung  d er g rauen  S ub stan z , se lb s tä n d ig e  G ang lienzellerk rankung), 
die im  Z u sam m en h an g  m it » n e u ro tro p h en «  \  iru serk ran k u n g en  a llgem ein  
b e k a n n t sind.

N ach d em  das klin ische Bild d er Z eck en en zep h a litis  gegebenenfalls an 
das d er H eine— M edinschen K ran k h e it e r in n e r t  k an n , wollen w ir fo lgende 
h isto log ische A bw eichungen  h erv o rh eb en  : 1. D ie gew eblichen In f i l t ra t io n e n
können sich bei d er Z eckenen tephalitis  au ch  au ffa llend  au f das spinale H in te r 
horn  e rs treck en  ; die um schriebenen  In f il tra tio n sh e rd e  der O liva in fe rio r 
sind  be i d er Z eckenenzephalitis  sehr c h a ra k te r is tis c h  ; ko rtikale  In f il tra tio n e n  
sieh t m an  bei d er Z eckenenzephalitis  n ic h t  n u r  in  der m otorischen R in d e . 
2. D er G ang lienzelldefek t is t bei der Z eck en en zep h a litis  n ich t n u r im  sp in a len  
V orderho rn , sondern  auch  in  der K le in h irn rin d e  : an den  P u rk in je -Z e llen
sehr au ffa llend  ; unsere  B eobach tungen  b e s tä tig e n  dem nach  die T a tsa c h e  d er 
K le in h irn rin d e n d e s tru k tio n , ohne daß  w ir b e h a u p te n  kön n ten , die N e u ro tro p ie  
des Z eck en en zep h a litisv iru s  sei allein gegen d ie Purk in je-Z ellen  g e r ic h te t. 
D er E n cep h a litis  jap o n ica  gegenüber b e s te h t  in  Ü bere instim m ung  m it  den  
F es ts te llu n g en  v o n  H a y m a k e r , Sa t h e r  u n d  H a m m o n  [14] folgende A b w ei
chung : B ei le tz te re r  E rk ran k u n g  e r le id e t d ie  H irn rin d e  viel schw erere
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S ch äd ig u n g en , u n d  die G ew eb sin filtra tio n en  w eisen  n ich t fleck artig en , so n d e rn  
n o d u lä re n  C h arak te r a u f  ; d ie E n cep h a litis  epidem ica zeigt g leichfalls e ine  
g a n z  an d ere  L okalisa tion .

D as  h irn p a th o lo g isch e  B ild der Z eck en en zep h a litis  is t  d e m n a c h  s e h r  
c h a ra k te r is tis c h , u n d  es e rg ib t sich die F ra g e , oh die D iagnose a u f  G ru n d  
d e r  h is to p a th o lo g isch en  U n te rsu ch u n g  g e s te ll t  w erden  k an n  ; o ffe n b a r w ird  
d e r  en tsch e id en d e  G e s ic h tsp u n k t die F e s ts te llu n g  des au sg ed eh n ten  D efek te s  
d e r  P u rk in je -Z e llen  sein. N ach  G r in s c h g l  [13] kann  m an die E rk ra n k u n g  
v o n  d e r  H eine— M edinschen  K ran k h e it h is to p a th o lo g isch  n ich t d iffe ren z ieren , 
n a c h d e m  B a k e r  u n d  Co r w a l l  [2] nachgew iesen  haben , daß  in  d e r  K le in 
h irn z o n e  bei m ehr als 75 %  d e r »bu lb ären «  P o liom yelitiden  A bw eichungen  zu 
se h e n  sind  und  h ie rb e i au ch  die K le in h irn r in d e  betroffen  w ird . In d essen  
h e b e n  gerade B a k e r  u n d  C o r n w a l l  [2] h e rv o r , daß  die Läsion d e r P u rk in je -  
Z e llen  (C hrom ato lyse, F ra g m e n ta tio n , P y k n o se  usw .) bei der H eine— M edinschen  
K ra n k h e i t  in  der Y erm iszone in  25%  d e r F ä lle  in  E rsche inung  t r i t t  u n d  
h ö c h s te n s  8%  der Zellen  b e rü h rt ; d ie P u rk in je -Z e llen  der H e m isp h ä re n  
w a re n  n u r  in  11 von  75 F ä llen  g eschäd ig t, u n d  zw ar b e tra f  die S ch äd ig u n g  
le d ig lic h  5 ,5%  aller Z ellen . Bei der H ein e— M edinschen K ra n k h e it k o m m t 
es d e m n a c h , wie auch  den  A ngaben  von K ö r n y e y  [20] sowie P e t t e , D e m m e  
u n d  K ö r n y e y  [25] e n tn o m m e n  w erden k a n n , zu  einer ganz u n b e d e u te n d e n  
E r k ra n k u n g  der P u rk in je -Z e llen , was ab er zu  dem  auch zah len m äß ig  g roßen  
D e fe k t in  scharfem  G eg en sa tz  s te h t, der b e i Z eckenenzephalitis  in  d e r K le in 
h irn r in d e  bere its  im  Ü b e rs ich tsb ild  so fo rt a u ffä llt .

Z u r  V eran sch au lich u n g  obiger A u sfü h ru n g e n  teilen  w ir nach fo lgend  
d ie  k lin isch -h is to p a th o lo g isch en  B efunde d e r  »pon to -b u lb o -zerv ik a len  P o lio 
m y e litis«  eines E rw ach sen en  m it, bei dem  b e re its  die anam nestischen  A n g ab en  
V e rd a c h t  au f Z eck en en zep h a litis  e rw eck ten  ; die D iagnose w u rd e  je d o c h  
m it  g ro ß e r W ah rsch e in lich k e it du rch  die h istop a th o lo g isch e  U n te rsu c h u n g  
b e s tä t ig t .

F a ll N r. 2. Sz. L ., 46j. M an n , W ald arb e ite r, w u rd e  am  13. V III . 1950 in  d ie  N e rv e n 
a b te i lu n g  des K ran k en h au ses  in  G y u la  aufgenom m en . V or der E rk ran k u n g  h a t t e  e r  län g e re  
Z e it  im S a rk a d e r  W ald  g e a rb e ite t  ; v o n  Z eckenbefall w issen  seine A ngehörigen n ic h ts . S e it 
2 T a g e n  b esteh en  F ieb er, S c h ü tte lf ro s t ,  B rech re iz , E rb re c h e n . Schm erzen im  N a c k e n  u n d  
in  d e r  K reuzgegend . Seit 24 S tu n d e n  sind die H ä n d e  g e lä h m t, den  K o p f v e rm a g  e r  n ic h t 
zu  b ew egen .

S ta tu s  : A u g e n h in te rg ru n d  in ta k t ,  P u p ille n -R . n o rm al, be idseitig  A b d u c en sp are se ,
b e im  S e itw ärtsb lick en  g ro b er h o rizo n ta le r  N y s tag m u s. D e r labiale A st des r .  F a c ia lis  p a re -  
t is c h .  —  Die K opffix ier-, S c h u lte rg ü rte l-  und  ob ere  E x tre m itä te n m u s k u la tu r  g e lä h m t, d ie 
D ia p h ra g m e n  bew egen sich  n ic h t. E igen- u n d  F re m d re f le x e  der oberen E x tre m itä te n ,  B a u c h 
d e c k e n re f le x e  (m it A u sn ah m e des r. m ittle ren ) feh len . U n te re  E x tre m itä te n  n o rm a l, le b h a f te  
K n ie -  u n d  A chillensehnenreflexe, beidseitig  B ab in sk i- u n d  Schuckow sky-S ym ptom . N a c k e n 
s ta r r e ,  oberes  u n d  u n te re s  B ru d z in sk i-  u n d  K e rn ig -S y m p to m . Ü ber 40° F ieb er. Im  L iq u o r  
P ä n d y -R .- ( - ,  Zellzahl 1050/3.

B eh an d lu n g  : T ran s fu s io n , D e x tro se -S tro p h a n tin , Salizy lat, P en ic illin , L o b e lin ,
S t ry c h n in .  —  Som nolen t, am  A b e n d  desselben T ag e s  E x itu s  durch  A tem läh m u n g .

P a th o lo g isch -an a to m isch e r B efu n d  : M y o ca rd itis  e t  endocard itis eh r., H y p e r t ro p h ia  
e t  d i la ta t io  cordis ; H y p o s ta s is  e t  oedem a p u lm o n u m  ; D egeneratio  p a ren c h y m a to sa  h e p a tis  
e t  r e n u m  ; In d u ra tio  c v an o tica  lienis.
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H isto p a th o lo g isch er B efund  : In  der P ia  des lu m b a le n  R ü ckenm arks, b e so n d e rs  in
der R eg ion  de r F issu ra  m ed ia  a n t.,  lockere ly m p h o z y tä re , au ch  einige L eu k o zy ten  e n th a l 
tende  In f i l t r a te  ; ü berall im  R ü ck en m ark  p e r iv a sk u lä re  L y m p h o z y ten in filtra tio n en . I n  de r 
v e n tra le n  u n d  seitlichen  R egion  de r lum balen  V o rd e rh ö rn e r  fa llen  teils k o n flu ie ren d e , teils 
noch u m sch rieb en e  G ew ebsin filtra tio n en  auf, d ie aus M ikroglia- u n d  häm atogenen  E le m e n te n , 
L eu k o zy ten  u n d  L y m p h o zy ten , b esteh en ; im  g an zen  V o rd e rh o rn  diffuse G liav e rm eh ru n g . 
Die M ehrzah l d e r m o to rischen  G anglienzellen is t in ta k t ,  e v en tu e ll die T ig ro id s tru k tu r g e tr ü b t  ; 
in den In f i lt ra t io n e n  oder in  ih re r  u n m itte lb a re n  U m g eb u n g  s ieh t m an  N oduli re sid u ales . 
U m schriebene  In f iltra tio n e n  im  H in terh o rn  u n d  in  d e n  se itlich en  und  v o rd eren  S trä n g e n  
der w eißen S u b stan z . —  In  d en  V order- und  H in te rh ö rn e rn  des D orsalm arks sin d  d ie In f i l 
tra tio n e n  w ieder anw esend u n d  ebenso im  S e ite n h o rn  sow ie in  de r w eißen S u b s ta n z  n a c h 
w eisbar ; N eu rophag ie  is t n ic h t zu sehen, obw ohl G an g lien ze llen  fehlen. — In  d en  V o rd e r
h ö rn ern  des sp ina len  R ü c k en m ark s  p ro g red ie rt d e r  P ro zeß  seh r s ta rk , und sow ohl in  der 
v e n tra l-se itlich en  R egion als au ch  im  H in te rh o rn  k o n flu ie ren  die H erde. M an s ieh t p ra k tis c h  
keine in ta k te n  G anglienzellen , obw ohl g esch ru m p fte  E le m en te  se lbst in den In f i l t r a t io n e n  
v o rzu fin d en  sind  ; ziem lich v iele N oduli residuales. A u ch  im  S e iten stran g  sind H e rd e  n a c h 
w eisbar.

Der ganze O blongataquerschnitt, die H ypoglossus-, dorsalen Vagus-, V estibularkerne 
usw., die Substancia reticularis, Oliva inf., ja  auch die ven tra len  Pyram iden sind voller Geweb- 
infiltrationsherde, die häufig auch m it kleinen G efäßen Zusammenhängen ; in  den größeren 
H erden sieht m an fast überall die Destruktion der G rundsubstanz. Die Ganglienzellen sind 
im allgemeinen in tak t, jedoch im  Bereich der H erde verschw unden. Schwere perivaskuläre 
In filtra te . —  Im  Ponsbereich tre ten  die H erde sowohl im  Tegm entum  wie ven tra l in  den 
B rückenkernen m assenhaft in  Erscheinung und erstrecken  sich hier auf die weiße Substanz.

D ie seh r au sg ed eh n te  L äsion  der P u rk in je-Z ellen  fä ll t  b e re its  in den Ü b e rz ich tsb ild e rn  
der K le in h irn h em isp h ä re  a u f  : sehr viele P u rk in je -Z e llen  feh len  (A bb. 7), a u ß e rd e m  sind
zah lreiche w eitere  G anglienzellen  tig ro id a rm , geschw ollen , even tuell im  Z erfa ll ; au ch  
N eu ronophag ie  is t w ah rn eh m b ar. In  d en  S ilb e r im p räg n a tio n sp rä p a ra ten  s in d  in  
der U m gebung  der zu g runde  gegangenen P u rk in je -Z e llen  d ie aus dem  G eflech t a ffe re n te r  
A xone b es teh en d en  K örbe  no ch  an zu treffen  (A bb . 8). Im  S tr . g ranu losum  keine b e w ertb a re  
A bw eichung. Die K le in h irn k ern e  sind in ta k t, schw ere  p e riv a sk u lä re  In f iltra tio n en  im  H ilus 
des N ucl. d e n ta tu s . —  Im  M esenzephalon ta u c h e n  die H e rd e  in  de r oberen M am m illa rreg ion , 
in  der d ie W an d  des A q u aed u c tu s  bildenden g ra u en  u n d  w eißen  S ub stan z  sowie in  d e r  S u b 
s ta n tia  n ig ra  auf. E in  se lb stän d ig er G anglienzellprozeß is t  n ic h t  anw esend. Z ahlreiche H erd e  
sitzen  im  T h alam u s u n d  in de r W and der I I I .  H irn k a m m e r. —  Die Ganglienzellen des S trio - 
p a llid u m  u n d  der H irn rin d e  sin d  in ta k t , m an  s ie h t e in ige seh r spärliche M ikrog liaherde  an 
der G renze des 4. u n d  6. Fe ldes sowie im 6. u n d  8. F e ld .

In  d iesem  F a ll w iesen die an am n estisch en  D a te n  an und fü r  s ich  a u f  
die M öglichkeit der Z eckenenzephalitis  h in  : d e r  K ra n k e  h a tte  als W a ld a r
b e ite r in  einem  m it Z eckenenzephalitis  in fiz ie rte n  W ald  g ea rb e ite t u n d  
e rk ra n k te  im  Som m er an  » p o n to -b u lb o -ze rv ik a ler« , d. h. fü r die Z eck en en ze
p h a litis  b ezeichnender a k u t-n u k leä re r  L ä h m u n g . V om  üblichen B ild  d er 
H eine— M edinschen K ra n k h e it w eicht im  h is to p a th o lo g isch en  Befund v ie lle ich t 
b e re its  die schw ere L äsion  des spinalen  H in te rh o rn s  u n d  der v e n tra le n  P o n s 
zone sow ie die B eteiligung  d er weißen S u b s ta n z  ab  ; d e r D efekt der P u rk in je -  
Zellen is t indessen  von  einem  A usm aß, das hei d e r H eine— M edinschen K ra n k 
he it n ic h t u n d  (von d er den  M enschen k a u m  in fiz ie ren d en  looping ill ab g e 
sehen) n u r  bei d er Z eckenenzephalitis  v o rk o m m t. So k a n n  m an im vo rliegenden  
Fall an  d e r R ich tig k e it d e r au f G rund  des h is topa tho log ischen  B efu n d es 
geste llten  D iagnose der Z eckenenzephalitis  k a u m  zw eifeln. E s scheint d em n a c h , 
daß  die Z eckenenzepha litis  gegebenenfalls au c h  n ach  den p a tho log ischen  
V erän d eru n g en  u n d  insbesondere dem  V e rh a lte n  d e r P u rk in je-Z ellen , d . h. 
au f G ru n d  des p athoh isto log ischen  B ildes d ia g n o s tiz ie rt w erden k a n n .
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Z U SA M M E N FA SSU N G

E s w urd en  w eite re  13 b io logisch  b e s tä tig te  F ä lle  v o n  Z eckenenzephalitis m itg e te i lt ,  
d ie bei P e rso n en  a u f tra te n , die sich  im  S ark ad er W a ld  (K o m ita t  Békés) a u fg e h a lte n  h a tte n .  
D ie  K ra n k h e it  is t von  M ai b is e insch ließ lich  O k to b e r u n d  am  h äu figsten  im  J u n i  zu  b e o b a c h 
te n  ; d ie  In k u b a tio n sz e it  d a u e r t  3 T age bis 3 W o ch en  ; d iphasischer V e rlau f w u rd e  n u r  in  
2 F ä lle n  b e o b ach te t. D as k lin ische  B ild  des L eidens e n ts p r ic h t dem  der im  W es te n  de r Sow 
je tu n io n  u n d  in  der T schechoslow akei b e o b ac h te ten  Z eckenenzephalitis . In  de r g eg en w är
tig e n  E rk ran k u n g sse rie  k am en  2 m en in g o en zep h alitisch e , 3 (teils ab o rtiv e) p o lio m y e litisch e , 
5 m en in g ea le  u n d  3 »g rippöse«  F o rm en  vor. N ach  sä m tlich e n  b isherigen E r fa h ru n g e n  sind  
d ie  m it  e in e r L äsion  des N e rv en p a ren ch y m s v e rb u n d e n e n  E rk ran k u n g en  re la tiv  ö f te r  zu  b eo 
b a c h te n . Bei der »grippösen« F o rm  is t  der n eu ro log ische  B efund negativ , u n d  d ie In fe k tio n  
d es N e rv en sy stem s g e h t n u r  aus dem  L iq u o rb e fu n d  hervor.

Zw ecks F e sts te llu n g  de r R esid u alsy m p to m e d e r  Z eckenenzephalitis w u rd e n  16 P e rso 
n e n , d ie  in  den J a h re n  1950— 1955 an  Z eck en en zep h a litis  e rk ra n k t w aren , m in d e s te n s  2 %  
.Jah re  n a c h  der K ra n k en h a u sb e h a n d lu n g  nach  u n te r s u c h t  u n d  in w eite ren  2 F ä lle n  a u th e n 
tis c h e  In fo rm a tio n e n  b esch afft. I n  1 der 5 zur p o lio m y e litisch en  F o rm  re ch n e n d en  F ä lle  
e n tw ic k e lte n  sich sp ä te r  b u lb ä re  S y m p to m e ; in  3 F ä lle n  w ar jedoch  die L ä h m u n g  g eb essert, 
u n d  d ie  K ra n k en  v e rric h te te n  A rb e it ; in  1 F a ll z e ig te  das sym p to m arm e B ild  k a u m  eine 
V e rä n d e ru n g . Bei den  4 se in erze it m en in g o en zep h alitisch e  Sym ptom e au fw eisen d en  K ra n k e n  
b e s te h e n  g leichfalls au sg ep räg te  R esid u alsy m p to m e u n d  sub jek tiv e  asth en isch e  B esch w erd en , 
u n d  in  2 F ä llen  t r a te n  au ch  psycho p a th o lo g isch e  V e rän d e ru n g e n  auf, doch k a n n  v o m  A usfall 
d e r  A rb e its fäh ig k e it —  v ie lle ich t den  Fall von  D epressionssyndrom  au sg en o m m en  —  au ch  
h ie r  n ic h t  die R ede sein. E in  T eil der K ran k en , die a n  d e r m eningealen  oder a b o r tiv e n  F o rm  
e r k ra n k t  w a ren  (in sg esam t 9 P erso n en ), erschien  v ö llig  sym ptom - u n d  besch w erd efre i ; in  
d e n  re s tlic h e n  F ä llen  lagen  je d o c h  su b jek tiv e  B esch w erd en  und  feine n eu ro log ische  A bw ei
c h u n g e n  v o r ; in  1 F a ll w ar ebenfa lls  eine psy ch isch e  A bw eichung, die dem  A p a c h e n ty p u s  
e n tsp re c h e n d e  P e rsö n lich k e itsv e rän d eru n g , zu b e o b ac h te n .

l in  h isto p ath o lo g isch  u n te rsu c h te n  F a ll N r. 1 (im  W aldgebiet a rb e ite n d e r  B au er, 
v o ra n g eg a n g en e r Z eckenbefall, E rk ra n k u n g  im  J u n i)  w u rd e n  klinisch m eningeale  S y m p to m e , 
M o n o p arese  an  der re ch ten  o b eren  E x tre m itä t  u n d  fe ine  choreiform e S p o n tan b ew eg u n g en  
im  E n d s ta d iu m  b eo b ac h te t. N a ch  Im p fu n g  von  M äu sen  m it der G eh irn su b stan z  ze ig ten  die 
T ie re  d em  S tan d ard -Z eck en v iru s  gegenüber u n zw eife lh a fte  Im m u n itä t. D ie h is to p a th o lo -  
g isch e  U n te rsu ch u n g  ergab  n eben  e iner diffusion  m eso d erm alen  K om ponen te  schw ere  G ew ebs- 
in f il t r a t io n e n  der g rau en  S u b s ta n z , die in d e r sp in a le n  grauen  S u b s ta n z  am  a u s
g e p rä g te s te n  u n d  k ra n ia lw ä rts  im m er schw ächer in  E rsch ein u n g  tra te n ,  obw ohl a u ch  d ie 
G e h irn rin d e  läd ie rt w ar. D er G anglienze lldefek t w a r  a m  schw ersten  im  z e rv ik a le n  u n d  im  
lu m b a le n  sp ina len  V o rd e rh o rn , au ch  die D e s tru k tio n  d e r Purk in je-Z ellen  doch i , t  se h r a u f fa l
len d . D ie Z eckenenzephalitis lä ß t  sich d em nach  au s d em  h istopatho log ischen  B ild , v o r a llem  
au s  d e m  D efek t der P u rk in je-Z ellen , m it g ro ß er W ah rsch e in lich k e it d iag n o s tiz ie ren , w as 
a u c h  d u rc h  eine zw eite  B eo b ach tu n g  v e ran sc h a u lic h t w ird.
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К ИЗУЧЕНИЮ ФАРМАКОЛОГИЧЕСКИХ СВОЙСТВ ДИАФИЛЛИНА 
(ТЕОФИЛЛИН-ЭТИЛЕНДИАМИНА) В КЛИНИКЕВНУТРЕННИХ

БОЛЕЗНЕЙ

М. Е. СЛУЦКИЙ
IJ И III КАФ ЕДРЫ  ЦЕНТРАЛЬНОГО ИНСТИТУТА УСОВЕРШЕНСТВОВАНИЯ В Р А Ч Е Й  

НА БА ЗЕ КЛИНИЧЕСКОЙ Б О Л Ь Н И Ц Ы  ИМ. Д-РА С. П. БОТКИНА
(Поступило 2. Ноября 1958 г.)

В настоящее время все более широкое распространение в клинике 
внутренних и нервных болезней получают водорастворимые соединения 
теофиллина. Наиболее популярное из них — теофиллин-этилендиамин 
применяется в лечении больных бронхиальной астмой (4, 5, 12, 36, 32, 48, 
49, 54), грудной жабой (6, 9, 10, 27, 42, 30, 31, 38, 45), при инфарктах мио
карда (9, 10, 52, 39, 16, 45), гипертонических кризах, мозговых инсультах 
(11, 34, 53), в качестве диуретика при застойной недостаточности сердца 
(3, 8, 20, 37, 43, 44, 51), для купирования приступов печеночной колики 
(17, 25, 18) и т. д.

Несмотря на широкое применение диафиллина (эуфиллина) в клинике 
внутренних болезней, вопрос о его терапевтической эффективности в лечении 
некоторых болезней сердечно-сосудистой системы, наиболее рациональных 
способах введения в организм, дозировке, а также о механизме его влияния 
на функцию ряда органов и систем человеческого организма до настоящего 
времени служит предметом спора и разногласий. Так, например, не сущест
вует единого мнения относительно механизма действия эуфиллина на сердце 
и, в частности, его расширяющего влияния на венечные сосуды сердца, 
а в связи с этим и о целесообразности его применения в лечении больных 
с хронической коронарной недостаточностью. Весьма противоречивы лите
ратурные данные относительно гипотензивных свойств препарата и его 
терапевтической ценности в лечении гипертонической болезни, а также при 
нарушениях периферического кровообращения. Не совсем ясен механизм 
благотворного влияния эуфиллина при сердечной астме, мозговом инсульте, 
аритмиях дыхания.

Хотя диуретическое действие эуфиллина и признается большинством 
авторов, данные исследователей относительно влияния препарата на почеч
ный кровоток, фильтрационно-реабсорпционную функцию почек, участие 
так называемых экстраренальных факторов весьма противоречивы.

Уточнение механизма мочегонною действия диафиллина представ
ляет не только теоретический интерес, но имеет и большое практическое 
значение, позволяя ставить более обоснованные показания и противопокг,-

4 *
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зания к применению препарата, как одного, так и в комбинации с другими 
диуретиками.

Не менее противоречивы данные исследователей относительно непо
средственного механизма бронхолитического действия эуфиллина, наиболее 
рациональных способов введения препарата для купирования приступов 
бронхиальной астмы, дозировке препарата и наличии противопоказаний к 
его применению.

Перед нами была поставлена задача уточнения фармакологических 
свойств и терапевтической активности диафиллина при некоторых внут- - 
ренних болезнях на основе широкого клинико-фармакологического изуче
ния действия препарата с применением ряда инструментально-диагности
ческих методик.

В основном наши исследования были посвящены изучению влияния 
диафиллина на сердечно-сосудистую систему, дыхание и диурез.

Исследования проводились нами в двух направлениях : клинико
экспериментальном и терапевтическом.

Клинико-экспериментальный раздел работы включает в себя изучение 
непосредственного влияния диафиллина на устранение приступа стенокардии, 
его купирующего эффекта на высоте приступа бронхиальной астмы, а 
также установление степени и длительности действия препарата на сер
дечно-сосудистую систему, дыхание и фильтрационно-реабсорпционную 
функцию почек в кратковременных наблюдениях. Для решения клинико
экспериментальных задач мы широко использовали ряд инструментально
диагностических методик, включая электрокардиографические, динамо- 
кардиографические, пневмографические, плетизмографические, пневмота- 
хометрические, окси гемометрические и другие виды исследования.

Задачей терапевтического раздела явилось уточнение терапевтической 
эффективности диафиллина в лечении ряда заболеваний сердечно-сосудистой 
системы и органов дыхания, разработка показаний и противопоказаний к 
его применению, изыскание наиболее рациональных способов введения в 
организм, изучение продолжительности действия препарата, наличия куму
ляции или привыкания к препарату, возможных побочных токсических 
симптомов.

Для уточнения специфичности фармакологического действия диафил
лина препарат назначался циклически с обязательным включением в меж
курсовые интервалы индиферентных веществ (плацебо).

В ряде случаев проводилась сравнительная терапия кофеином и не
которыми другими медикаментами.
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Влияние диафиллина на сердечно-сосудистую систему

Всего исследовано 106 больных, из них 37 женщин и 69 мужчин в 
возрасте от 27 до 73 лет. По нозологическим единицам больные распреде
лились следующим образом : склероз венечных артерий сердца и атеро
склеротический кардиосклероз —-31, гипертоническая болезнь — 27, пороки 
сердца — 19, атеросклеротический кардиосклероз в сочетании с пневмо
склерозом и эмфиземой легких — 12, бронхиальная астма и пневмосклерозы 
— 8, тиреотоксическая дистрофия миокарда -— 1, посттравматическая 
энцефалопатия и вегетативная дистония — 3, язвенная болезнь — 12, перстной 
кишки — 3, лимфосаркома переднего средостения — 1 и забрюшинная 
гематома — 1 больной.

Влияние на миокард. — Результаты, полученные с помощью динамокар- 
диографического исследования, подтверждают литературные данные о поло
жительном инотропном влиянии эуфиллина на мышцу сердца (20, 21, 22, 
46, 47). После однократного внутривенного введения 0,24 -0,36 гр. диафил
лина 10 больным гипертонической болезнью и атеросклеротическим кардио
склерозом без симптомов застойной недостаточности сердца у 8 из них на 
динамокардиограмме отмечено увеличение зубцов и продолжительности 
фазы быстрого изгнания и укорочение фазы изометрического напряжения 
желудочков. При контрольных исследованиях с внутривенным введением 
0,25 кофеина в 20 мл. 40% раствора глюкозы, так же как и при введении 
одной глюкозы аналогичных изменений на динамокардиограмме не полу
чено. Инотропный эффект эуфиллина кратковремен и длится не более 
5— 10 минут.

Усиление сократительной функции миокарда, очевидно, зависит от 
непосредственной стимуляции миокарда диафиллином, а не является следст
вием первично усилившегося кровотока, так как одновременно зарегистри
рованная ЭКГ может иногда обнаруживать изменения электрической актив
ности сердца, характерные для ухудшившегося кровоснабжения сердечной 
мышцы.

Влияние однократного внутривенного введения 0,24 гр. диафиллина на 
частоту пульса изучалось нами у 87 больных по данным плетизмографичес- 
кого,электрокардиографического и динамокардиографического исследований.

У подавляющего большинства исследованных (77 больных) внутри
венное введение эуфиллина либо не влияло на частоту сердечных сокраще
ний, либо вызывало кратковременное учащение или урежение его менее 
10 ударов в 1 мин. Лишь у одной больной отмечено учащение пульса с 66 
до 100 ударов в минуту.

Результаты собственных исследований не позволяют подтвердить лите
ратурные указания на улучшение проводимости по автономной системе 
сердца после введения эуфиллина (19, 21, 13).
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При изучении 180 ЭКГ, снятых до и через различные сроки после 
внутривенного введения 0,24—0,36 гр. диафиллина в 20 мл. 40% р-ра глю
козы у 32 больных (причем у 8 из них исходная ЭКГ указывала на 
нарушение дромотропной функции сердца), ни в одном случае мы не могли 
отметить улучшения проводимости по автономной системе сердца.

В то же время выявилось другое свойство диафиллина — способность 
возбуждать гетеротопные очаги миокарда.

После внутривенного введения 0,24 гр. диафиллина у 2 больных 
появилась бигеминия и в одном случае — групповая предсердная и желу
дочковая экстрасистолия.

э
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Рис. 1. Влияние однократного внутривенного введения 0,24 эуфиллина на пульс, дыхание, 
артериальное и венозное давление и венозный тонус у больного Г.

Условные обозначения : 7 — артериальное давление в мм Hg ; 2 — пульс в 1 мин ; 
j  — число дыхании в 1 мин ; 4 — венозное давление в мм Н20  ; 5 — венозный тонус в мм

Венозное давление и скорость кровотока. — Непосредственный эффект 
внутривенного введения 0,24 гр. диафиллина на венозное давление и скорость 
кровотока изучен нами у 30 больных, большинство из них имело симптомы 
застойной недостаточности сердца II-III степени.

У 24 из 25 больных после введения диафиллина отмечено падение 
венозного давления, причем у 18 это снижение было значительным (от 40 
до 120 мм. водн. ст.).

Падение венозного давления, в общем, было тем круче, чем выше был 
его исходный уровень.
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Наиболее выраженное падение венозного давления отмечалось обычно 
через 5 — 10 минут после окончания вливания диафиллина и держалось на 
этом уровне еще 5— 10 минут, после чего медленно повышалось, не достигая, 
однако, исходных цифр в течение одного — полутора часов.

У 5 больных, где одновременно с длительной флеботензиометрией (по 
Мориц-Табора) исследовалось влияние диафиллина на венозный тонус по 
Вотчалу, отмечен полный параллелизм в изменении обоих показателей 
(см. рис. 1.).

Таким образом, наши исследования не подтверждают мнение авторов 
(29, 40), связывающих падение венозного давления после в ведения в вену 
терапевтических доз диафиллина исключительно с его стимулирующим воз
действием на миокард, увеличением минутного объема сердца и последующим 
перераспределением крови между артериальной и венозной системами.

Инотропный эффект эуфиллина длится не более 15 минут, тогда как 
снижение венсзного давления удерживается в течение 1—1,5 часов. Кроме 
того, никак нельзя объяснить снижение венозного давления усилением сок
ратительной функции сердца у больного с лимфосаркомой переднего средо
стения, где имелось препятствие оттоку крови из венозного русла вследствие 
сдавления опухолью верхней полой мены.

При подобных обстоятельствах главную причину снижения венозного 
давления следует искать в расширении периферических вен, resp . пониже
нии венозного тонуса, что и подтверждается плетизмографическими иссле
дованиями.

При исследовании скорости кровотока поцититопу (лобелину) во всех 
15 случаях через 5 минут после внутривенного вливания 0,24 гр. диафиллина 
отмечено ускорение кровотока, причем у 9 больных это ускорение превышало 
11—31 секунду.

В то же время скорость кровотока по флюоресцеину на участке «плечо
ухо» (у этих же больных) под влиянием введения диафиллина значительно 
не менялась (рис. 2.).

Значительное ускорение «цититонового» кровотока (время от момента 
введения вещества в вену до первого глубокого вдоха) после введения 
диафиллина, очевидно, обусловлено его возбуждающим влиянием на дыха
тельный центр, снижением порога возбудимости хеморецепторов аортально
каротидной зоны и улучшением проведения нервного импульса в синапсах.

Артериальное давление. Непосредственный эффект внутривенного вве
дения диафиллина (0,24—0,36) на артериальное давление изучен нами у 
36 больных, из них у 36 исходное давление было нормальным, у 37 — выше 
140/90 и у 13 — ниже 100/70 мм. рт. ст.

В группе больных с нормальными исходными цифрами АД внутри
венное введение диафиллина только в 2 случаях вызвало изменение систо
лического давления более 20 мм. рт. ст. (в одном повышение, в другом —
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понижение) и в 5 случаях диастолического давления более 10 мм. рт. ст. 
(в 4 повышение и в одном — понижение).

Из 37 больных— «гипертоников» снижение систолического давления 
более 20 млн отмечено у 10 и повышение его у 4 больных, а снижение диа-

Рис. 2. Влияние диафиллина на скорость кровотока. 
—  Скорость кровотока по флюресцеину. 

--------------Скорость кровотока по ЦИТИТОНУ.

столического давления более 15 мм. рт. ст. наблюдалось у 7 и повышение 
его у 3 больных.

Улучшение субъективного состояния больных, уменьшение или пре
кращение головных болей, головокружений и других тягостных для боль
ного симптомов после введения диафиллина могло не только не сопрово
ждаться снижением артериального давления, но иметь место даже при одно
временном его повышении.

Возможно, что уменьшение «гипертензивных» головных болей зависит 
от повышения тонуса мозговых сосудов и уменьшения их перерастяжения 
высоким артериальным давлением (41).
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В случае так называемых энцефалопатических болей благоприятное 
действие эуфиллина может быть связано с уменьшением внутричерепного 
давления (26) вследствие изменения проницаемости гемато-энцефалического 
барьера и усиления тока жидкости из перикапиллярных пространств в 
сосудистое русло.

Полученные нами данные не позволяют нам согласиться с мнением 
авторов (9, 54), считающих наличие гипотонии противопоказанием к внут
ривенным вливаниям эуфиллина. Ни у одного из 13 больных с низкими 
исходными цифрами артериального давления не наступило его дальнейшее 
снижение ; в 6 случаях повысилось систолическое и в 9 — диастолическое 
давление.

Коронарный кровоток. Эффективность диафиллина в лечении больных 
с коронарной "недостаточностью изучено нами у 55 больных, из них 12 жен
щин и 43 мужчин в возрасте от 32 до 73 лет.

Влияние диафиллина на частоту и интенсивность ангинозных присту
пов клинически прослежено нами у 37 больных с частыми приступами 
стенокардии. У остальных больных изучался непосредственный эффект пре
парата на ангинозную боль, его влияние на ЭКГ, динамокардиограмму, 
плетизмограмму.

У 14 из 37 больных назначение диафиллина вело к урежению присту
пов стенокардии, к уменьшению интенсивности и подолжительности анги
нозных болей.

Из 9 больных, где внутренное вливание диафиллина производилось 
на высоте приступа стенокардии, в 6 случаях мы наблюдали отличный купи
рующий эффект препарата, однако у 3 из них идентичное действие на анги
нозную боль оказывало внутривенное введение одной глюкозы.

У 16 больных введение диафиллина не оказывало влияния на частоту 
приступов стенокардии. В то же время внутривенное введение 0,24—0,36 гр. 
диафиллина у Зиз Юбольных этой группы вызвало изменения на ЭКГ, харак
терные для ухудшения кровоснабжения миокарда.

У 7 из 37 больных энтеральное и внутривенное введение диафиллина 
вело к сокращению безболевого межприступного периода и интенсификации 
ангинозных болей, а у 3 больных внутривенное введение диафиллина яви
лось непосредственной причиной возникновения приступа стенокардии.

Анализ клинического материала обнаруживает наличие совершенно 
определенной группы больных с симптомами вегетативной дистонии, где 
обычные терапевтические дозы диафиллина могут вызвать токсические 
симптомы, связанные с перераздражением коры головного мозга и высших 
вегетативных центров. Назначение диафиллина этим больным нередко со
провождалось учащением приступов стенокардии, сердцебиением, потли
востью, резким возбуждением, бессонницей, головной болью, судорожными 
подергиваниями конечностей.
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Однако внутривенное вливание диафиллина вело иногда к провоциро
ванию ангинозных болей у больных с коронаросклерозом без выраженной 
вегетативной дистонии. В подобных случаях правомерно предположить воз
никновение относительной ишемии более энергично работающей подвлиянием 
диафиллина сердечной мышцы без адэкватного увеличения кворотока через 
склерозированные, неспособные к оптимальному расширению венечные 
сосуды, что и подтверждается при изучении одновременно зарегестриро- 
ванных ЭКГ и динамокардиограмм (девиация интервала ST и уменьшение 
зубца Т на ЭКГ при одновременном увеличении зубцов и продолжитель
ности фазы быстрого изгнания крови из желудочков на динамокардио
грамме).

С другой стороны, во многих случаях положительного влияния диа
филлина на течение коронарной болезни нельзя исключить фактор внушении 
(веры во врача, в новое лекарство), так как подобное же действие оказывало 
применение индиферентных веществ.

В литературе встречаются попытки объяснить улучшение само
чувствия больных («ощущение полного благополучия» по Бойеру 14) не 
сердечно-сосудистым эффектом эуфиллина, а его стимулирующим воздейст
вием на ПНС. Такое объяснение приемлемо прежде всего для таких случаев, 
где диафиллин оказался более эффективно купирующим боль средством 
чем нитроглицерин, тогда как последний неизмеримо больше и постояннее 
снижает артериальный тонус как коронарных, так и периферических 
сосудов (21, 47).

Особо благоприятное действие диафиллина при сочетании ангинозных 
болей с сердечной астмой находит свое объяснение в устранении левожелу
дочковой недостаточности вследствие увеличения ударного объема сердца 
и вторичного увеличения коронарного кровотока. При этом уменьшение 
легочного застоя дополняется отличным бронхолитическим действием 
диафиллина.

Периферический кровоток. Влияние диафиллина на периферический 
кровоток исследовалось с помощью пальцевой плетизмографий по Б. Е. 
Вотчалу у 51 больного, из них 12 женщин и 39 мужчин в возрасте от 27 до 
74 лет.

После внутривенного введения 0,24—0,36 гр. диафиллина объемный 
пульс (ОП) увеличился у половины всех больных, а у 20 из 51 больных — 
уменьшился. Даже у одного и того же больного в разные дни реакция 
артериального тонуса на введение диафиллина могла быть различной.

Изменение артериального притока под влиянием введения диафиллина 
не было однородным : в 15 случаях из 30 имело место уменьшение, а в 13 — 
увеличение его.

Более закономерным было снижение венозного тонуса (ВТ), особенно 
в группе больных с застойной недостаточностью сердца.
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Внутривенное введение диафиллина примерно у одной трети всех 
больных (у 18 из 51) влекло за собой появление или усиление волнообраз
ное™ плетизмографической кривой (волн II и III порядка).

В то же время у 2 больных одновременно с купированием ангинозных 
болей отмечалось «успокоение» плетизмограммы.

Разнообразие полученных данных относительно влияния диафиллина 
на тонус периферических сосудов находит свое объяснение в том, что окон
чательная реакция сосудов зависит от преобладания местного (сосудорас
ширяющего) или центрального (сосудосуживающего) действия препарата.

Влияние диафиллина на диурез

Влияние диафиллина на диурез изучено нами у 38 больных, из них 
у 16 женщин и 22 мужчин в возрасте от 26 до 65 лет.

По нозологическим единицам больные распределились следующим 
образом: пороки сердца — 18, атеросклеротический кардиосклероз — 10, 
гипертоническая болезнь — 4, легочное сердце — 3, тиреотоксическая дист
рофия миокарда —- 1, амилоидно-липоидный нефроз — 1 и бронхиальная 
астма — 1 больной. У 34 больных имели место симптомы недостаточности 
кровообращения П-В и III степени (по Стражеско—Василенко).

Диафиллин давался в течение 2—3 дней с такими же короткими двух
трехдневными интервалами. Такой «шахматный» порядок назначения диа
филлина обеспечивал возможность не только правильной оценки его диу
ретического действия, но и позволял сравнивать эффективность препарата 
при различных способах введения на одном и том же больном.

Диуретический эффект диафиллина оценивался положительным при 
закономерном увеличении диуреза не менее, чем в полтора раза.

Лучший диуретический эффект мы наблюдали при внутривенном вве
дении диафиллина по 0,48 гр. в сутки (у 13 из 14 больных). Хороший диу
ретический эффект отмечен у 21 из 34 больных после внутривенного введения 
диафиллина по 0,24 в сутки.

Влияние внутримышечных инъекций диафиллина на диурез изучено 
нами лишь у 3 больных. В дальнейшем мы решили воздержаться от этого 
способа введения, так как, несмотря на добавление 2% р-ра новокаина, 
внутримышечные инъекции были резко болезнены и не вели к сколько- 
нибудь значительному увеличению диуреза.

Применение диафиллина в свечах по 0,4—0,6 гр. в сутки вызвало 
увеличение диуреза у 3 из 19 больных. Непостоянный и нерезко выраженный 
диуретический эффект после применения диафиллина в свечах, очевидно, 
зависел от неполного всасывания препарата из прямой кишки.
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Более эффективным явилось применение диафиллина в микроклизмах: 
(40— 50 мл. 1% р-ра), обусловившее хороший диурез у 4 из б больных. 
Однако длительное введение оказалось невозможным вследствие резкого 
раздражающего действия препарата на слизистую прямой кишки.

Из 24 больных, получавших комбинированную терапию внутримышеч
ными инъекциями меркузала с внутривенными вливаниями диафиллина, у 
19 мы могли отметить потенцирующее влияние диафиллина на меркузаловый 
диурез. Такая комбинированная диафиллин-меркузаловая терапия оказа
лась успешной даже в так называемых ртутнорезистентных случаях.

Для выяснения влияния, оказываемого диафиллином раздельно на 
фильтрационную и реабсорпционную функцию почек, у 12 больных про
водилась проба Реберга до и после внутреннего введения 0,24 гр. диафил
лина в 20 мл. 40% р-ра глюкозы.

Уменьшение реабсорпций в канальцах почки после введения диафил
лина отмечено у всех 12 больных, а увеличение клубочковой фильтрации 
от 1,7 до 63,6 мл/мин. у 8 больных.

В основном, увелирение диуреза зависело, повидимому, от угнетения 
канальцевой реабсорпции, так как это увеличение имело место у 4 больных 
даже при одновременном уменьшении количества клубочкового фильтрата 
от 0,5 до 21,2 мл/мин. В то же время увеличение клубочковой фильтрации 
без выраженного уменьшения канальцевой реабсорпции у больного М. не 
сопровождалось значительным увеличением диуреза. Только в одном случае 
значительное увеличение минутного диуреза могло быть отнесено за счет 
увеличения клубочковой фильтрации с 43,7 до 107,3 мл/мин. Это был единст
венный больной, который, несмотря на наличие симптомов застойной недос
таточности сердца, не получал прежде препараты наперстянки.

Таким образом, можно полагать, что при сердечной декомпенсации 
диафиллин может действовать двояко :

а) При недостаточной дигитализации введение препарата приводит к 
значительному увеличению минутного объема, сердца, что в сочетании с 
его расширяющим действием на сосуды почек обусловливает выраженное 
увеличение почечного кровотока и ускорение фильтрации в клубочках.

б) Специфическое же действие препарата заключается в угнетении 
реабсорпции в канальцах почки воды и электролитов (43, 44).

Нами получены некоторые данные, свидетельствующие в пользу пер
вичного «экстраренального» действия диафиллина.

Внутривенное введение диафиллина вызвали увеличение выделения 
отечной жидкости и концентрации хлоридов в ней у 2 больных, где вследст
вие угрожающего нарастания отеков, не уступавших строфантино-мерку- 
заловой терапии пришлось прибегнуть к механическому дренажу тканевой 
жидкости.
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Влияние диафиллина на дыхание

Бронхо литическое действие. Влияние диафиллина на устранение и 
предупреждение приступов бронхиальной астмы прослежено нами у 32 
больных, из них у 15 женщин и 17 мужчин в возрасте от 21 до 68 лет.

У 22 из них длительность заболевания колебалась от 10 до 46 лет. 
Течение болезни у 25 больных было осложнено одновременным наличием 
диффузного или очагового пневмосклероза, эмфиземой легких или бронхо- 
эктазами ; у 4 из них диагносцировано легочное сердце. У 4 больных имели 
место симптомы нарушения кровообращения II—111 степени вследствие 
одновременного наличия атеросклеротического кардиосклероза или гипер
тонической болезни.

У 19 из 28 больных внутривенное введение 0,24—0,48 гр. диафиллина 
в 20 мл. 40% р-ра глюкозы на высоте приступа бронхиальной астмы вело 
к устранению приступов удушья и исчезновению (или уменьшению) свис
тящих хрипов в легких в ближайшие 5— 10 минут, а иногда еще до извле
чения иглы из вены.

Весьма эффективным способом купирования приступов бронхиальной 
астмы явилось введение диафиллина в микроклизме и в аэрозоле. Инстил
ляция 30—50 мл. 1% раствора диафиллина через введенный в прямую кижку 
(на глубину в 8— 10 см.) катетер купировала тяжелые приступы удушья 
у 7 из 11 больных в течение ближайших 5— 10 минут.

Введение в аэрозоле даже сравнительно небольшой дозы диафиллина 
(0,06—0,12) оказывало купирующее действие на легкие и средней тяжести 
приступы бронхиальной астмы у 15 из 16 больных. Ингаляция более кон
центрированных растворов диафиллина (0,48 гр.) у 4 из 6 больных вызвало 
обильное экспекторирующее действие.

Внутривенное введение диафиллина или применение его в микро
клизме было эффективно в 6 из 10 адреналинрезистентных случаев ; у 4 
из этих 6 больных введение диафиллина способствовало восстановлению 
утраченной реактивности к адреналину.

Менее эффективным оказалось применение диафиллина в свечах 
(0,2—0,4), купировавшие приступы удушья лишь у 2 из 10 больных.

Мало эффективным оказалось также введение диафиллина с профилак
тической целью. Предупреждение возникновения приступов или уменьше
ние их частоты после внутривенного вливания 0,24—0,36 диафиллина на 
ночь отмечено только у 2 из 10, при введении в микроклизме (0,3—0,5) у 
3 из 9, а в свечах (0,3—0,5) — у 5 из 19 больных.

У 6 из 28 больных даже внутривенное введение диафиллина не всегда 
вело к устранению приступа удушья, а у 3 больных бронхолитический эффект 
препарата полностью отсутствовал.
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У 5 больных внутривенное или ректальное введение диафиллина 
вызывало появление головной боли, томноты, рвоты. У одной больной после 
внутривенного введения 0,24 диафиллина усилилось удушье, цианоз, появи
лись судороги.

Одновременным назначением люминала (и других барбитуратов) или 
добавлением к микроклизме 1,5—2,0 хлоралгидрата удалось предупредить 
появление побочных токсических симптомов у 3 из 5 больных.

Клинические наблюдения, указывающие до известной степени на брон
холитическое действие диафиллина, дополняются объективными данными 
спирометрии и тахометрии.

Влияние диафиллина на жизненную емкость легких (ЖЕЛ) и мощ
ность выхода и входа (по данным пневмотахометрии) изучено нами у 45 
больных, из них у 24 больных бронхиальной астмой (1 группа), у 9 
пневмосклерозами и эмфиземой легких, с одышкой но без выраженных 
приступом удушья (2 группа) и у 12 больных с кардиогенным пневмо
склерозом (3 группа).

У 14 из 15 больных бронхиальной астмой после внутривенного вли
вания 0,24 диафиллина отмечено увеличение ЖЕЛ, причем у 7 из них оно 
превышало 500 мл.

Значительное увеличение жизненной емкости легких (более 500 мл) 
отмечено также у 10 из 19 больных этой группы сразу же после ингаляции 
вчетверо меньшей дозы аэрозоль-диафиллина (0,06). У остальных больных 
с увеличением дозы диафиллина до 0,24—0,48 отмечалось дальнейшее уве
личение показателей спирометрии и пневмотахометрии, но максимальное 
увеличение ЖЕЛ достигалось лишь через 15—20 минут после ингаляции, 
т. е. через период, необходимый для резорбции препарата из дыхательного 
тракта и слизистой полости рта.

В группе больных с пневмосклерозом и эмфиземой легких без присту
пов удушья внутривенное вливание диафиллина (0,24) не привело к увели
чению ЖЕЛ ни у одного из 5 больных, а применение аэрозоля диафиллина 
(0,06—0,48) оказалось эффективным лишь у 1 из 6 больных. Даже при 
отсутствии увеличения ЖЕЛ после введения диафиллина в ряде случаев 
отмечено значительное увеличение мощности выхода.

В группе больных с кардиогенным пневмосклерозом внутривенное 
введение 0,24—0,36 диафиллина обусловило увеличение ЖЕЛ у 3 из 11 
больных. В одном случае имело и место значительное увеличение ЖЕЛ 
после ингаляция 0,24 диафиллин-аэрозоля.

Отсутствие выраженного увеличения ЖЕЛ у большинства больных 2. и 3. 
группы объясняется большим удельным весом органических изменений, обус
ловливающих нарушение бронхиальной проходимости. Однако применение 
более чувствительных тестов, какими являются определение мощности 
выдоха и степень артериализации крови при вдыхании чистого кислорода,
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и здесь обнаруживает наличие функциональных нарушений, устраняю
щихся или уменьшающихся после введения диафиллина (и других бронхо
литических средств).

Действительно, при определении с помощью ушного оксиметра (и 
оксигемографа) степени и быстроты артериализации крови при вдыхании 
чистого кислорода у 8 из 12 больных отмечено более быстрое и значительное 
насыщение крови кислородом после внутривенного 0,24 гр. диафиллина

----------------* >  В Р Е М Я  В  M U H U TA  X

Рис. 3. Влияние диафиллина на степень и скорость артериализации крови. (Больной Г-ев 
68 лет. Д-з : Диффузный пневмосклероз. Эмфизема легких.)

Условные обозначения : / -— жизненная емкость легких (ЖЕП); 2 — артериальное 
давление (RR); 3 — венозное давление (ВД); 4 — показания ушного оксиметра в относи

тельных единицах

Менее чувствительным тестом улучшения бронхиальной проходимости 
после введения диафиллина явилось пневмотахографическое исследование. 
Большей частью (у 16 из 18 больных), несмотря на поразительное субъек
тивное улучшение и увеличение ЖЕЛ, пневмотахографическая кривая, не 
претерпевала изменений.

Надо полагать, что при длительном нарушении бронхиальной про
ходимости складывается определенный тип дыхания («манера дышать» по 
Б. Е. Вотчалу), сохраняющийся длительное время даже после устранения 
факторов, обусловивших его появление.

Мы не можем дать удовлетворительного объяснения отмеченному нами 
факту непостоянства, или даже полного отсутствия бронхолитического 
эффекта диафиллина у некоторых больных бронхиальной астмой. Вряд ли 
это может быть связано с тахифилаксией. Часто уже первое введение диа-
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филлина могло давать «осечку» ; с другой стороны, после нескольких дней 
малоэффективного применения диафиллина он снова обретал свою прежнюю 
эффективность.

Аритмии дыхания. Полностью подтверждаются литературные указа
ния на купирующий Чейн—Стоксово дыхание эффект внутривенных вли
ваний теофиллин-этилендиамина (51, 28, 7, 26, 24, 35).

После внутривенного вливания 0,24 гр. диафиллина в 20 мл. 40% р-ра 
глюкозы или физиологического раствора у всех больных периодическое 
дыхание (у 3 — Чейн—Стоксово и у 2 больных — волнообразное дыхание) 
сменилось нормальным ритмом дыхания.

Механизм устранения Чейн—Стоксова дыхания диафиллином в конеч
ном счете зависит от восстановления нормальной реакции дыхательного 
центра на обычные физиологические раздражители, и в первую очередь, 
на С 02. Является ли это результатом прямой химической стимуляции диа
филлином дыхательного центра или следствием улучшившегося кровооб
ращения мозговой ткани не вполне ясно.

Одновременным и взаимоусиливающим проявлением этих факторов, 
в равной мере присущих диафиллину, возможно, и объясняется разитель
ный эффект препарата по устранению периодического дыхания.

На основании литературных данных и результатов собственных иссле
дований мы можем сделать следующие.

Выводы
1. Диафиллин обладает выраженным, но кратковременным положитель

ным инотропным влиянием на мышцу сердца. На частоту сердечных 
сокращений и проводимость по автономной системе сердца терапевти
ческие дозы препарата существенно не влияют.

Возбудимость гетеротопных очагов миокарда под влиянием диа
филлина может усиливаться.

2. Введение диафиллина ведет к немедленному падению венозного давле
ния. Снижение патологически повышенного венозного давления зависит 
как от усиления сократительной мощности миокарда, так и от расши
рения под влиянием диафиллина периферических вен.

Падение венозного тонуса, подобно кровопусканию или перетяги
ванию конечностей жгутами, благоприятно влияет на кровообращение 
у декомпенсированных сердечных больных, уменьшая перерастяжение 
правого сердца и создавая условия для улучшения работы и крово
снабжения утомленного миокарда.

3. Внутривенное введение 0,24 гр. диафиллина ведет к небольшому уско
рению кровотока в малом круге кровообращения.

4. Немедленно наступающее, энергичное, но быстро истощающееся влия
ние диафиллина на миокард с одновременным падением венозного дав-
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ления и улучшением кровообращения в легких может быть использовано 
в неотложных случаях сердечной недостаточности, когда нужно выиг
рать время до наступления действия препаратов наперстянки.

5. Благоприятное действие диафиллима в лечении больных с коронарной 
недостаточностью скорее всего связано с вторичным улучшением коро
нарного кровотока вследствие усиления сократительной способности 
сердца и увеличения ударного объема сердца ; в ряде случаев от сти
мулирующего воздействия препарата на центральную нервную систему 
и его бронхолитических свойств.

6. Применение диафиллина прежде всего показано в случаях грудной 
жабы с одновременным наличием симптомов застойной недостаточности 
сердца, особенно при сердечной астме.

7. В случаях с резко выраженным коронаросклерозом без ослабления 
сократительной функции сердца введение диафиллина может обусловить 
относительную ишемию миокарда вследствие усиления работы сердца 
без соответствующего расширения склерозированных коронарных сосу
дов и поэтому не может быть рекомендовано.

Следует воздержаться от назначения диафиллина больным с выра
женными симптомами вегетативной дистонии, невротикам, эмоционально 
лябильным субъектам, обычно обнаруживающим повышенную чувст
вительность к препарату. Противопоказанием к назначению диафиллина 
является так же наклонность к пароксизмальной тахикардии, экстра- 
систолия и некоторые другие виды аритмий.

8. Диафиллин не обладает специфическим гипотензивым действием при 
лечении больных гипертонической болезнью. С другой стороны, гипо
тония не служит противопоказанием к его применению.

9. Диафиллин не может быть рекомендован для лечения больных с нару
шением периферического кровообращения.

Ю. В диафиллине мы находим хорошее диуретическое средство, с успехом 
могущее быть использованным в лечении больных со средними степе
нями застойной недостаточности сердца и в случаях, где имеются про
тивопоказания к назначению ртутных мочегонных.

Лучший мочегонный эффект наблюдается при внутривенном вве
дении препарата.

11. Диафиллин потенцирует действие ртутных мочегонных. Хороший диу
рез наблюдается даже при одновременной даче малых, недиуретических 
доз обоих средств.

Применение диафиллина может обусловить меркузаловый диурез 
в некоторых ртутнорезистентных случаях.

12. Увеличение диуреза после введения диафиллина зависит как от уве
личения клубочковой фильтрации, так и от уменьшения канальцевой 
реабсорбции.

5  A c ta  M edica X I V /1 .
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13. Диафиллин — весьма ценное бронхолитическое средство.
Внутривенные вливания 0,24—0,48 гр. диафиллина оказывают 

хороший купирующий эффект в средних и тяжелых случаях бронхи
альной астмы. Применение диафиллина особенно показано в адреналин- 
резистентных случаях и при астматическом состоянии.

Весьма эффективным является применение диафиллина в аэрозоле 
и в микроклизмах.

14. Одновременным назначением хлоралгидрата или барбитуратов достига
ется устранение (или смягчение) побочных токсических симптомов, 
связанных с применением диафиллина и тем самым усиление его тера
певтической эффективности в лечении бронхиальной астмы.

15. Применение диафиллина с целью предупреждения приступов бронхи
альной астмы мало эффективно.

16. Диафиллин — ценное лечебное средство в терапии некоторых аритмий 
дыхания.

Марк Ефимович Слуцкий. Адрес : Москва, Новослободская улица 57/65 кв 27.

РЕЗЮМЕ

Автором было установлено, что возбудимость гетеротопных очагов миокарда под 
влиянием диафиллина может усиливаться. Введение диафиллина ведет к падению веноз
ного давления и к ускорению кровотока в малом круге кровообращения. Эти действия 
сильно потенцируют действие наперстянки. Действие диафиллина на коронарные сосуды 
— непосредственное сосудистое действие и является результатом вторичного повышения 
сердечной деятельности. На основе всего этого применение препарата прежде всего 
показано в случаях грудной жабы и сердечной недостаточности.

В случаях ксронаросклероза, вегетативной дистонии, гипертонической болезни и 
нарушения периферического кровообращения, диафиллин не имеет значительного тера
певтического действия.

Диуретическое действие препарата также значительное, и он может быть с успехом 
использован особенно в лечении больных со застойной недостаточностью сердца ; диа
филлин имеет синергическое действие на другие мочегонные.

Весьма эффективным является применение диафиллина для купирования при
ступов астмы.
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T H E  MEDICAL USES OF D IA PH Y L L IN E  (T H E O PH Y L L IN E  E T H Y L E N E D IA M IN E )

H. E . S l u t s k y

Diaphylline is capable of increasing th e  irritab ility  of heterotopic m yocardial foci, 
decreasing the venous pressure, and accelerating the lesser circulation. These actions of the 
drug furnish m arked support to th a t of digitalis. The effect it  exerts on the coronary arteries, 
is the result, prim arily, of a direct action on th e  vessels and, secondarily, of an increased cardiac 
o u tp u t. On these grounds the preparation  is especially suited for the trea tm en t o f cardiac 
insufficiency and angina pectoris.

In  coronary sclerosis, vegetative dyston ia , hypertension and peripheral c irculatory  
failure the drug is of little  therapeutic avail.

Its  diuretic action is notew orthy, particu larly  in  oedema of cardiac origin ; it  acts 
synergetically w ith o ther diuretic agents.

Diaphylline is of more than  average efficacy in attacks of asthm a.
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BEMERKUNGEN ZUR ROLLE DES 
LYMPHGEFÄSSSYSTEMS DER NIERE BEI 

»BENIGNER PROTEINURIE«

V on

F . RÉNYI-VÁMOS

UROLOGISCHE K LIN IK  D E R  M ED IZIN ISCH EN  U N IV ER SITÄ T IN  BUDAPEST 

(E in g eg an g en  am  16. J a n u a r  1959)

D ie B ezeichnung »benigne P ro te in u rie«  k a n n  m an  n u r  fü r  je n e  P ro 
te in u rie n  geb rau ch en , bei denen  ke in e  N ie ren v erän d eru n g en  anw esen d  sind.. 
So k o m m t sie be i den  im  W ach stu m  b efin d lich en  Ju g en d lich en , bei an  Lordose- 
L e id en d en  usw . vo r. In  ih rem  Z u s tan d ek o m m en  soll nach  ein igen A u to re n  
das L y m p h g efäß sy stem  der N iere  eine Rolle sp ielen .

L a u t Qu i n c k e  (1912) soll es sich  in  diesen F ä llen  eigentlich  u m  » L y m p h - 
u rie«  h ande ln , indem  L ym phe in  den  H a rn  g elang t. Z ur E rk lä ru n g  wies 
e r a u f  die an a to m isch e  N ähe d e r L y m p h g efäß e  einerseits zu d en  T u b u li, 
a n d e rse its  zum  H öhlensystem  h in .

D iesen G ed an k en  e rn eu e rte  L ö w g r e n  (1955), d er in seiner A rb e it ü b e r 
d ie  benigne P ro te in u rie  e rk lä r t  : » . . .  das H a rn p ro te in  s ta m m t au s  dem
L y m p h a p p a ra t d e r  Niere«. S e in e r A nsich t n ach  s trö m t die L y m p h e  d u rc h  
d en  F o rn ix  in  d as  N ierenbecken , u n d  es h a n d e lt  sich u m  einen  p o s tre n a le n  
M echanism us.

D a seit L ö w g ren s  A rb e iten  in  d er L i te ra tu r  w iederholt d a ra u f  h in g e 
w iesen  w urde, im  Z u stan d ek o m m en  d e r » b en ignen  P ro te in u rie«  k ö n n e  d em  
L y m p h g efäß sy stem  der N iere e ine  Rolle zu fa llen , schien es u ns n ö tig , d ie 
F rag e  in  K e n n tn is  der a n a to m isch en  V erh ä ltn isse  des L y m p h g e fäß sy stem s 
zu  ü b erp rü fen .

Z u n äch st sei ganz kurz d e r  L y m p h a p p a ra t d e r N iere b esch rieb en . Im  
G egensatz  zu d en  F orschern , d ie  d as  In je k tio n sv e rfa h ren  an w a n d te n , w u rd e  
z u e rs t von  K a is e r l in g  (1940), so d an n  von  u n s  [1, 2 , 8, 9] nach g ew iesen , 
d a ß  die N iere w esentlich  w eniger L ym phgefäße  e n th ä lt , als es bei A n w en d u n g  
des In jek tio n sv e rfah ren s  sch e in t. W ir v e rm o ch ten  festzuste llen , d a ß  die 
L y m p h g efäß e  d e r  N iere von  d e r  R inden - u n d  M arksubstanz  au sg eh en  u n d  
d a n n  als in te rlo b u lä re , a rc ifo rm e Zweige v e rlau fen . Im  P a re n c h y m  b ild en  
sie ke inen  P lex u s, sie laufen n ic h t p e riv a sk u lä r  usw . A us dem  N ie ren p a ren ch y m  
tre te n d , v e rlau fen  die großen k la p p e n tra g e n d e n  L ym phgefäße  in  d e r W a n d  des 
H öh len sy stem s zum  Stiel, wo sie die B lu tgefäße  m it m ehreren  Ä sten  u m g eb en .

Im  Nierenbecken  s ieh t m a n  au ß e r d iesen  großen  L y m p h g efäß en  auch  
n o ch  einige k le ine  K ap illaren . Ih re  Z ahl is t zw ar k lein , aber ih re  B e d e titu n g
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g ro ß , w eil sie die »e ig en en «  L ym phgefäße  des H öh lensystem s, d . h . die zu 
se in em  norm alen  L e b e n  gehörenden, d a rs te lle n . Die großen  ab le iten d en  
L ym phgefäße  re ch n en  n u r  » anatom isch«  zu m  N ierenbecken , fu n k tio n e ll 
g eh ö ren  sie zum  N ie ren p a ren ch y m .

W ollte m an  d e m n a c h  das L y m p h g e fäß sy stem  fü r die P ro te in u rie  v e r
a n tw o rtlic h  m achen , so m ü ß te  m an fü r  d ie  B eim engung  d e r L y m p h e  zum  
H a rn  u . a. zwei B ed in g u n g en  v o rau sse tzen  : 1. D en  A u s tr i t t  d e r  L ym phe
a u s  den  L y m p h g efäß en , 2. eine F o rn ix ru p tu r , d u rch  welche die L y m p h e  in  
d a s  H ö h lensystem  s trö m t.

1. Der A u s tr itt  der L ym phe  aus den L ym phgefäßen . A us d en  L y m p h 
g efäß en  kann  die L y m p h e  in  die U m gebung  n u r  gelangen, w enn d ie  G efäß
w an d  ru p tu r ie r t. W e n n  d ie  »eigenen« L y m p h k a p illa re n  des H ö h lensystem s 
p la tz e n , so gelang t au s  d iesen  n u r sehr w en ig  L y m p h e  in  die P y e lu m w an d . 
E in e  größere L y m p h m en g e  k an n  lediglich aus d en  großen  ab lc iten d en  N ieren
ly m p h g efäß en  s ta m m e n .

E s ergbit sich  also  die F rage, w a ru m  eine L y m p h k ap illa re  oder gar 
e in  größeres L y m p g efäß  p la tz e n  sollte. B ei H y d ro n ep h ro se  [1, 2] b eo b ach ten  
w ir  ke ine  L y m p h g e fä ß ru p tu ren , obw ohl d e r L y m p h a p p a ra t e rh ö h te  T ra n sp o r t
a rb e i t  le iste t. D erse lbe  F a ll  w ürde n a tu rg e m ä ß  au ch  vorliegen, w enn  es, wie 
L ö w g r e n  m ein t, w egen  L ordose zur Y e n e n s ta se  kom m t. B ei je d e r  V enen
s ta u u n g  is t b e k a n n tlic h  d ie in te rs titie lle  F lüssig k e itsm en g e  v e rm e h rt, doch 
w ird  sie vom  L y m p h g e fäß sy stem  gew öhnlich  a b tra n s p o r tie r t  [1, 2, 10]. D er 
A b tra n s p o r t  einer g rö ß e re n  L ym phm enge k a n n  also n ich t die U rsach e  der 
R u p tu r  sein. M an k ö n n te  — zum indest th e o re tisc h  — auch an  die O b lite ra tio n  
d e r  N ie ren lym phgefäße  denken . N ach  ex p e rim en te llem  L y m p h g efäß v er
sch lu ß  sahen  w ir je d o c h  n iem als , w eder in  d e r  N iere  noch in  anderen  O rganen  
[11, 12], L y m p h g e fä ß ru p tu ren , sondern  n u r  hochgrad ige  L y m phgefäßerw ei
te ru n g  m it a u sg ed eh n tem  G ew ebsödem . A b e r au ch  sonst k an n  es sich  n ich t 
u m  L y m p h g e fä ß o b iite ra tio n  handeln , w eil in  d iesem  F a ll außer d e r P ro te i
n u rie  auch andere  S y m p to m e  anw esend  se in  m ü ß ten  (K a is e r l in g  und 
S o o s t m e y e r , F öldi  u n d  R o m h á n y i , u . a.) u n d  die D iagnose n ich t »benigne 
P ro te in u rie «  w äre.

E s besteh t d em n a c h  k e in  A nlaß, b e i » b en ig n e r P ro te inu rie«  eine R u p tu r  
d e r  L ym pgefäße v o rau szu se tzen .

2. F orn ixrup tur. In  d e r  in ta k te n  N iere  k o m m t eine F o rn ix ru p tu r  spon
ta n  — ohne beso n d eren  G ru n d  — n ich t z u s ta n d e . M eist b e ru h t sie a u f  einer 
»uro log ischen«  U rsach e , d ie  der Urologe au c h  p yelog raph isch  nachzuw eisen  
v e rm a g . Bei F o rn ix ru p tu r  e n th ä lt der H a rn  sow ohl in  s teh en d e r wie in  
lieg en d er S tellung z u m in d e s t B lu t oder h e i E n tz ü n d u n g  außerdem  au ch  L eu
k o z y te n , E p ith e lze llen  tm d  B ak terien . I n  d iesem  Fall fä llt n a tü r lic h  die 
E iw e iß reak tio n  im  H a rn  p o s itiv  aus, ohne d aß  w ir von  »benigner P ro te in u rie«  
sp rech en  könn ten .
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B ei b en ig n er P ro te inurie  is t d em n ach  keinerle i A n h a ltsp u n k t fü r  d ie  
R u p tu r  des in ta k te n  Fornix  o d er irg en d e in e r anderen  R egion des H ö h le n 
sy s tem s v o rh an d en .

W ir vertreten daher die A n sich t, d a ß  das Lym phgefäßsystem  der N iere  
bei »benigner P roteinurie« keine bziv. nicht die von L ö w g r e n  erwähnte Rolle sp ie lt.

Z U SA M M E N FA SSU N G

E s w ird die M einung v e rtre te n , d a ß  dem  L y m p h g e fäß sy stem  in der P a th o g e n e se  der 
»b en ig n en  P ro te in u rie«  keine B ed eu tu n g  zu k o m m t.
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I t  lias been re p o rte d  [1] th a t  th e  EC G  changes a f te r  e x p e rim e n ta l 
necrosis o f abdom inal v iscera  are o n ly  ra re ly  due  to  an increase in  co ro n ary  
re s is ta n c e , a lthough  th is  is know n to  g ive rise  to  changes in  th e  EC G  [2]. 
D a ta  in  th e  lite ra tu re  [3, 4J and o u r ow n o b se rv a tio n s  [1] su ggest, how ever, 
th a t  th e  ECG changes following e x p e r im e n ta l necrosis of ab d o m in a l v iscera  
are  re fle c to ry  in orig in .

W e have th e re fo re  in vestiga ted  in dogs th e  reflex  m ech an ism  u n d e r
ly in g  su ch  ECG changes.

M eth od s

D ogs of bo th  sexes w eighing 10 to  15 kg  each , w ere used. In  some an im a ls  le f t th o rac ic  
sy m p a th e c to m y  (from  T h 3  to  Th9) was p e rfo rm e d  u n d e r  a sep tic  conditions, p o s itiv e  p ressure  
b re a th in g  a n d  e th e r a n ae sth es ia . Five days a f te r  th e  sy m p a th e c to m y  the  le ft c h e s t w as en te red  
th ro u g h  th e  fo u rth  in te rsp a ce . The p e rica rd iu m  w as o p en ed  and  the  left co ro n a ry  a r te ry  was 
p re p a re d  u n d e r ch lo rade  an aesthesia  (0.1 g /k g ) a n d  u n d e r  positive p ressure  b re a th in g . T he 
c irc u m fle x  ram us of th e  le f t  coronary  w as c a n n u la te d  a f te r  adm in istering  0.1 in l/k g  o f he
p a r in . B lood  supply  to  th is  b ra n ch  was en su red  th ro u g h  a can n u la  from  th e  le f t c a ro tid  a r te ry , 
in te rp o sin g  a calib ra ted  ro ta m e te r . S u b seq u en tly , th e  c h es t w as closed. D uring  th e  ex p erim en t 
we re co rd e d  coronary  b lood  flow , a rte ria l p re ssu re  (b y  m ean s of a m ercury  m an o m e te r , from  the  
fem o ra l a r te ry ) , pulse an d  E C G  (using needle e le c tro d e s  an d  an  E lm q u ist T rip le x  a p p a ra tu s ) . 
A fte r  reco rd in g  the  a p p ro p ria te  control v a lu e s , 10 to  15 m l of a norm al h y d ro c h lo ric  acid 
so lu tio n  w as in jec ted  in to  th e  p a renchym a o f  th e  le f t  k id n ey , which had  b e en  p rev io u sly  
d e sy m p a th ize d , exposed fro m  a la te ra l in c is io n  a n d  iso la te d  from  its  e n v iro n m e n t ; th is  was 
ca rried  o u t  in  6 ex p erim en ts . In  2 o ther e x p e rim e n ts  sim ila r doses of norm al HC1 w ere  in jec ted  
in to  th e  r ig h t  k idney as w ell ; th is organ h a d  in ta c t  n e rv o u s connections, b u t  h a d  also been 
iso la te d  fro m  its  en v iro n m en t. In  4 ex p erim e n ts  no  th o rac ic  sy m p ath ec to m y  w as p e rfo rm ed  ; 
in  th e se  ex p erim en ts  s im ila r  doses of n o rm al HC1 w ere in jec ted  in to  th e  p a re n c h y m a  of the  
in n e rv a te d  left k idney. T o  p re v en t e v en tu a l fa lls in  b lood  pressure, tra n s fu s io n s  o f  h e p a ri
n ized  dog  blood were g iv en . T he ex p erim en ts  la s te d  fro m  30 m inutes to  1 h o u r . C oronary  
re s is tan c e  w as calcu la ted  fro m  th e  fo rm ula ,

C oronary  resistance
m e a n  a r te r ia l  p ressu re , m m  I lg  
c o ro n a ry  b lood  flow , m l/m in

T h u s , coronary  re s is tan ce  was o b ta in e d  in  te rm s  o f “ peripheral re s is tan c e  u n its ” .
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R esu lts

C oronary  b lood  flow  v aried  from  15 m l/m in  to  52 m l/m in  in  o u r 
e x p e rim e n ts .

T h e  in jec tio n  of HC1 in to  th e  in n e rv a te d  le f t  k id n ey  a lte red  th e  E C G  in  
e v e ry  case. As i t  h as  a lre a d y  been  described  [1], inversion  or e lev a tio n  of T 
w av es  depression  o f ST seg m en t an d  v e n tr ic u la r  e x tra sy s to le s  were n o te d . Also 
a co m p le te  A —У b lock  o ccu rred . A c h a ra s te r is tic  trac in g  is show n in  F ig. 1.

F ig . 1. A .  C ontro l ECG. —  B. 10 m in u te s  a fte r necrosis o f  th e  in n erv a ted  k id n ey . —  C. 20 
m in u te s  a f te r  necrosis o f th e  in n e rv a te d  k idney  ; in v ers io n  o f  T 2— T 3 waves an d  d ep ress io n

o f ST 2— ST3 seg m en t

A fte r  tho rac ic  sy m p a th e c to m y  the  in je c tio n  o f  HC1 in to  th e  d e n e rv a te d  
le ft k id n e y  produced  no ch an g e  in  the EC G  (as co m p ared  to  th e  tra c in g s  in  
th e  p re lim in a ry  period) in  a n y  of th e  6 e x p e rim e n ts  (F ig . 2 ).
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F ig . 2. A .  C ontrol ECG. —  B. ECG reg is te red  d u rin g  m an ip u la tio n  of th e  k id n e y  in  th e  
course o f  su rg ery  ; no changes. — C. 3 m in u te s  a f te r  necrosis of the d e n e rv a te d  k id n e y  ; 

no changes. —  D. 15 m inu tes a fte r necrosis o f th e  d en erv a te d  k idney ; no ch an g es
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F ig . 3 . A .  C ontrol ECG. —  B . ECG reg istered  w h ile  th e  k id n ey  was being m a n ip u la te d  
d u r in g  su rgery  ; no changes. —  C. 5 m inutes a f te r  n ec ro s is  o f  th e  d en erv a ted  k id n e y  ; no  
ch an g es. —  D. 3 m in u te s  a f te r  necrosis of th e  in n e rv a te d  k id n ey  ; A—У b lock  w ith  in t r a 

v e n tr icu la r  conduction  d is tu rb a n c e
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O n th e  o th e r h a n d , w hen th e  in je c tio n  o f HC1 in to  th e  le ft, d e n e rv a te d  
k id n ey  w as follow ed b y  one in to  th e  in n e rv a te d  r ig h t k idney , m a rk e d  chan g es 
w ere n o te d  in  th e  EC G  (F ig . 3 ) ,  w hile no EC G  change arose a fte r  th e  d e n e rv 
a te d  k id n e y  h ad  necrosed. In  2 cases c o ro n a ry  resistance  in c rea sed  a n d  in 
4 i t  decreased  in  response  to  th e  in je c tio n  o f  HC1 in to  th e  in n e rv a te d  k id n e y . 
T he changes ran g ed  from  —30 to  + 3 0 0  p e r  c en t, tak in g  th e  v a lu e  in  th e  
p re lim in a ry  period  to  be 100 p e r  c e n t (T a b le  I ) .  Necrosis o f th e  d e n e rv a te d  
k id n e y  caused  a tra n s ito ry  in c re a se  o f c o ro n a ry  resistance in  6 cases. As 
co m p ared  to  th e  p re lim in a ry  p e rio d , th e  changes in co ronary  re s is ta n c e  
ran g ed  from  —60 to  + 8 0  p e r cen t.

Table I

Experim en
ta l protocol 

№

Coronary 
resistance 

values in the 
preliminary 

period

Coronary resistance values

IIC1 in to  innervated  kidney HC1 into denervated  k idney

maximum m inim um maximum m inim um

V II 0 6 .0 1 9 .0 6.1 — . —

X 0 5 .0 5 .0 3 .2 — —

X I 0 8 .8 4 .1 3 .8 — —

X V 2 .5 2 .3 1 .8 — —

X V I 4 .0 — — 5 .0 3 .0

X V II 2 .9 — — 5 .0 1 .1

X V III 3 .4 — — 3 .7 2 .3

X IX 2 .0 — — 2 .4 1 ,3

X X 5 .2 1 0 .9 6 .5 8.6 7 .3

X X I 3 .0 2 .0 2 .0 3 .5 1 .9

C lam ping of re n a l a rte ry  and  v e in  before in jec tio n  of HC1.
HC1 in jec ted  f ir s t  in to  th e  d e n e rv a te d , th e n  in to  th e  in nerva ted  k idney . 

0  E x p erim en ts  included  also in  th e  p rev io u s re p o rt  [1].

L ap a ro to m y  an d  m a n ip u la tio n  o f th e  k id n e y  during o p e ra tio n  caused  
no E C G  changes in  an y  of th e  7 dogs te s te d , o n ly  co ronary  re s is ta n c e  w as 
a lte re d  in  th e  ran g e  o f from  — 50 to  + 7 0  p e r  cen t.

Im m e d ia te ly  a f te r  th e  in n e rv a te d  k id n e y  h a d  necrosed, b lood  p re ssu re  
in c reased  te m p o ra rily  in  4 cases (b y  10 to  40 m m  H g), w as u n ch an g ed  in  1, 
an d  in  1 it  decreased , obviously  as a re su lt o f th e  A —Y block. N ecrosis o f  th e  
d e n e rv a te d  k id n ey  w as followed b y  a fall in  b lood  pressure in  3 cases, w hereas 
in  3 cases blood p ressu re  rem ained  u n ch an g ed . T h e  pulse ra te  w as in creased  
in  all th e  cases exam ined .
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D iscussion

A ccording to  o u r re su lts , th e  ECG ch an g es  w hich follow e x p e rim e n ta l 
necrosis  of th e  k id n e y  a re  s ta r te d  and  m a in ta in e d  b y  a reflex  m echan ism .

In  dog e x p e rim e n ts  ECG changes in d ic a tiv e  of coronary  in su ffic ien cy  
w ere  p roduced  (w ith o u t an a to m ica l changes in  th e  m yocardium ) b y  a co n 
d itio n e d  reflex  p ro ced u re  involv ing  e lec tric  sh o ck  as a signal [7]. C hanges 
in  th e  ECG h av e  b een  describ ed  to  follow s tim u la tio n  of th e  th o rac ic  sy m p a 
th e tic  [9, 10]. A rise  in  b lood  pressure (due to  an  increase  in  systo lic  vo lum e), 
ta c h y c a rd ia  and  a d i la ta t io n  of co ronary  vesse ls  an d  d ila ta tio n  o f th e  v e n 
tr ic le s  during  d iasto le  h a v e  resu lted  from  th e  s tim u la tio n  of th e  sy m p a th e tic  
f ib re s  runn ing  to  th e  h e a r t ,  or from  th a t  o f  th e  th o rac ic  sy m p a th e tic  t r u n k  
[11, 12, 25). P rev io u sly , p a tho log ica l ECG tra c in g s  often  show im p ro v em en t 
a f te r  th o raco lu m b ar sy m p a th e c to m y , b u t  th is  im p ro v em en t is due m a in ly  
to  th e  fa ll in  b lood  p re ssu re  a fte r  surgery  [8]. I n  th e  m a jo rity  of cases, how ever, 
th e r e  is no change a f te r  th o raco lu m b ar sy m p a th e c to m y  [8]. I n  m an , no 
ch an g es  in  ECG  w ere n o te d  a fte r th e  e x tirp a tio n  o f th e  cervical sy m p a th e tic  
g an g lia  [9].

In  an im al e x p e rim e n ts  ECG changes, a rise  in  blood p ressu re  an d  an  
in c rea se  in  pulse r a te  w ere  n o ted  in  re sp o n se  to  an  increase of in tra v e s ic a l 
p re ssu re  [13, 14, 15]. T h e  re flex  is b o und  to  th e  in ta c tn e s s  of th e  sy m p a th e tic  
t r u n k ,  vagus n e rv e  a n d  c a ro tid  sinus [15]. O th e r  au th o rs  [16, 17] fa iled  to  
re p ro d u c e  th e  above re su lts  in  ex perim en ts o f s im ila r type .

In fla m m a tio n  a n d  necrosis o f ab d o m in a l v isce ra  [3, 5, 20, 21, 22, 23, 24], 
as w ell as p e rfo ra tio n  o f g a s tr ic  or duodenal u lce rs  [18, 19] have been  describ ed  
to  cause  changes in  th e  E C G , as a re su lt o f  shock  [18, 19] or on th e  b asis  of 
a re f le x  m echan ism  [3, 4 ].

A ccording to  o u r ex p erim en ts , one o f th e  a ffe re n t p a th w ay s of th e  re flex  
resp o n sib le  for th e  E C G  chan g es is th e  sy m p a th e tic  tru n k . The vagus n e rv e , to o , 
is  in v o lv ed  in  th e  p h en o m en o n , as i t  is su g g ested  b y  th e  appearance  o f A —V 
b lo c k  an d  a r rh y th m ia  in  som e cases. A rrh y th m ia  a n d  A —Y block w ere n o te d  
o n ly  a f te r  necrosis o f  th e  in n e rv a te d  k id n ey  [1].

W e suggest th e  fo llow ing  m echan ism  to  be  responsib le for th e  ECG  
ch an g es  accom pany ing  ex p e rim en ta l re n a l n ecro sis . T he d ev e lopm en t of 
re n a l  necrosis is fo llow ed b y  an  increase o f  sy m p a th e tic  tone w hich , e ith e r  
d ire c tly  th ro u g h  th e  sy m p a th e tic  tru n k , or in d ire c tly  b y  m obilizing ad ren a lin e , 
in c rea se s  th e  w ork  o f  th e  h e a r t  b y  increasing  h e a r t  ra te  and  b lood  p ressu re . 
T h e  b lood  supp ly  to  th e  h e a r t  will soon b eco m e in su ffic ien t, in  sp ite  o f th e  
re d u c tio n  in  co ro n ary  re s is ta n c e  observab le  in  m o st experim en ts. T h e  re su lt 
is  a re la tiv e  isch aem ia  o f th e  m yocard ium , p ro d u c in g  m arked  ECG changes. 
T h e  absence of ECG  ch an g es  a fte r necrosis o f th e  d e n e rv a te d  k id n ey  a n d  th e  
in c rea se  in  blood p re ssu re  an d  pulse ra te  a f te r  necrosis of th e  in n e rv a te d
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k id n e y  b o th  seem  to  confirm  our view . In  a few  cases p a ra sy m p a th e tic  to n e  
has in c reased  ; th is  we th in k  to  be a re su lt  o f  th e  increased sy m p h a th e tic  
to n e , considering  th a t  i t  never occurred  a f te r  th e  den erv a ted  k id n e y  h a d  
n ecrosed . H u m o ra l m echan ism s [26] seem  to  p la y  an  in sig n ific ian t ro le , if  
a n y , considering  th a t  changes were b ro u g h t a b o u t by  th e  necrosis o f  th e  
k id n e y  te m p o ra rily  dep riv ed  from  its  b lood  su p p ly .

I t  h as  to  be n o ted  th a t ,  in  ag reem en t w ith  o u r earlier o b se rv a tio n s  [1], 
no d ire c t re la tio n sh ip  w as d em onstrab le  b e tw e e n  th e  severity  of EC G  ch an g es  
an d  th e  increase of fall of co ronary  re s is tan ce .

7 9

SU M A R R Y

(i) A fte r  left th o rac ic  sy m p ath ec to m y , e x p e rim e n ta lly  induced  necrosis o f  th e  le f t  
k id n ey  w as found  to  cause no e lectrocard iog raph ic  ch an g es, w hereas necrosis o f th e  in n e r v 
a te d  k id n ey  was accom pan ied  by  changes o f T  w av es , depression  of ST seg m en t, A — У 
block.

(ii) T h e  patho log ical changes in  th e  e lec tro ca rd io g ram  are  s ta r te d  by  a re flex  m ech an ism . 
T he a ffe re n t p a th w ay  of th e  re flex  is th e  sy m p a th e tic  t ru n k , b u t th e  vagus n e rv e  is  also 
in v o lved .

(iii) No d irec t re la tio n sh ip  was found to  e x is t  b e tw een  th e  increase o r d ecrease  o f 
co ro n ary  resistance  and  th e  sev erity  o f th e  e lec tro c a rd io g rap h ic  changes.
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ELECTROCARDIOGRAPHIC CHANGES 
INDUCED RY CAR BUTÁM IDE

By

A. T is z a i  and S u s a n n e  S z Cc s

1 s t D E P A R T M E N T  O F  M E D IC IN E , U N IV E R S IT Y  M E D IC A L  SC H O O L, SZ E G E D  

(R eceived J a n u a ry  19, 1959)

In  p rev io u s clin ical an d  ex p erim en ta l s tu d ie s  w ith  c a rb u ta m id e  (N ad i- 
san) we observed  a decrease  of th e  se ru m  p o tass iu m  level in h u m a n s  and  
dogs. I t  is w ell-know n th a t  h y p o p o tassaem ia  is accom pan ied  by c h a ra c te r is tic  
changes in  th e  e lec tro card io g ram . M ost a u th o rs  reg a rd  the  changes o f  in su lin - 
induced  h y pog lycaem ia  as being due to  c o n c o m ita n t hy p o p o tassaem ia  [1 — 8].

In  o u r p re sen t ex p e rim en ts  we en d ea v o u re d  to  exam ine w h e th e r
1. c a rb u ta m id e  in d u ces changes in  th e  e lec trocard iogram  a n d , i f  so, 

w h e th e r
2. these  are caused  by  hypoglycaem ia o r h y p o p o tassaem ia , or b y  som e 

o th e r m echan ism .

M ethods

O b serv a tio n s w ere m ad e  on an unselected  g ro u p  o f  d iab e tic  persons a n d  on  n o rm al 
and p an c re a te c to m iz ed  dogs.

1. W e a d m in is te red  to  20 d iabe tic  persons (16 re ac tin g  an d  4 no t reac tin g  to  c a r b u t 
am ide) 3 g o f ca rb u tam id e  by  m o u th . T hey  w ere m ad e  to  re st one hour before s ta r t in g  th e  
ex p erim en t ; before tr e a tm e n t  we took  sam ples o f  b lood  for glucose and se ru m  p o ta s s iu m  
e s tim a tio n  an d  reco rded  th e  e lectrocard iog ram . S u b se q u e n tly , e lectrocard iog ram s w ere  m ade 
% , 1, 2, 3 an d  4 hours la te r. In  ou r previous e x p e rim e n ts  we h a d  no ted  th a t  in p e rso n s re ac tin g  
well to  c a rb u tam id e , th e  decrease  o f  glucose and  p o ta s s iu m  levels was th e  m ost m a rk e d  in  th e  
4 th  h o u r ; th ere fo re  in th e  p re se n t ex p erim en ts th e  seco n d  blood glucose and se ru m  p o ta ss iu m  
values w ere d e te rm in ed  in  th e  4 th  hour. U p to  th is  t im e  th e  p a tie n ts  had to  re s t .

(ii) 14 p an c re a te c to m iz ed  dogs fasted  fo r 18 h o u rs  were trea te d  w ith  0.5 g /k g  body  
w eigh t o f c a rb u tam id e  in tra v en o u s ly  a fte r  th e  fa s tin g  b lood  glucose and serum  p o ta ss iu m  
levels h ad  been  d e te rm in ed  a n d  th e  e lec trocard iog ram  h a d  been  recorded. T hen we p ro ceed ed  
e x ac tly  as w ith  th e  p a tie n ts  o f  th e  f irs t  group. T h e  e x p e rim e n ts  took  place a t  le a s t  3 weeks 
a f te r  p a n c re a te c to m y  ; 48 h o u rs  before th e  e x p e rim e n t we d iscon tinued  th e  a d m in is tra t io n  
o f  in su lin  req u ired  to  co n tro l th e  d iabe tes o f th e  dogs.

(iii) 5 no rm al dogs w ere tre a te d  w ith a dose o f  0.5 g /kg  body w eight o f c a rb u ta m id e  
in trav en o u s ly .

(iv) 3 o th e r  no rm al dogs received th e  sam e dose o f in trav en o u s  c a rb u ta m id e . Im m e 
d ia te ly  a fte rw a rd s  an  in tra v e n o u s  drip  infusion  o f 500 ml o f 0.5 per cent KC1 w as s ta r te d  
and  m a in ta in ed  th ro u g h o u t th e  4 hours o f th e  e x p e rim e n t.

(v ) 3 n o rm al dogs w ere tre a te d  in trav en o u s ly  w ith  0.5 g /kg body w eight o f  2 -su lp h an y l-  
a in id o -4 -m eth y lth iazo le  (U ltra s e p ty l,  an a n tib a c te r ia l  su lp h an y la in id e  co m p o u n d , w hich 
does no t a ffe c t th e  blood g lucose level). This se rv ed  as a su p p lem en ta ry  con tro l.

B lood sam ples w ere ta k e n  an d  e lec tro card io g ram s m ade  in groups 3 a n d  4 e x a c tly  as 
in th e  2nd g ro u p . In  g ro u p  5 no  glucose and p o ta s s iu m  d e te rm in a tio n s  took p lace .

B lood glucose w as d e te rm in e d  by  th e  m e th o d  o f S om ogyi and  serum  p o ta s s iu m  by 
flam e-p h o to m etry . T he e lec tro card io g ram s w ere re co rd e d  from  stan d ard  leads I ,  I I ,  I I I  for

6 Acta Mediea XIV/1.



8 2 Л. TISZAI л п Л  s. SZŰCS

a n  av erag e  of 20 periods. T he QT in te rv a ls  were c a lc u la te d  according to th e  B a z ett  fo rm u la  
a s  m od ified  by  T a k a n  and  SzitÄ G Y I, to  o b ta in  th e  co rrec ted  QT in te rv a l, in d e p e n d e n tly  
o f  changes in h e a r t ra te .

QTC = QT 
} RR

R esults

C arb u tam id e  in  th e  doses used p ro d u ced  a m arked  decrease o f  th e  b lood 
g lucose  level b y  th e  4 th  h o u r in  d iab e tic  p a tie n ts  and  no rm al dogs. T h is  
d ec rea se  averaged  36 p e r  cen t in th e  d ia b e tic s , b u t even th e  low est v a lu es  
w ere  a t  hyperg lycaem ic  levels.

I n  p an c rea tec to m ized  dogs a sligh t fa ll in  th e  blood glucose lev e l to o k  
p la c e , b u t  th is  change p ro v ed  in sig n ifican t.

B lood glucose d ecreased  in  norm al dogs b y  38 per cen t on th é  av e rag e  
a n d  th e  low est va lu es  reach ed  h y pog lycaem ic  levels.

In  th e  3rd g roup  th e  blood glucose lev e l b eh av ed  d iffe ren tly . W hile  in  
th e  p a n c rea tec to m ized  dogs th e  in itia l h y p e rg ly caem ia  u n d e rw e n t no  sig n if
ic a n t  change d u rin g  th e  4 hours o f th e  ex p e rim en t, and  in  th e  d ia b e tic  
p a t ie n ts  th e  high in itia l glucose value d id  n o t  fa ll under th e  n o rm al lev e l, in  
th e  n o rm a l dogs th e  in it ia l  blood su g ar v a lu e  w as low and h y p o g ly caem ia  
d ev e lo p ed  p ro m p tly .

T h e  blood  glucose v a lu e  o f th e  K C l- t r e a te d  dogs b eh av ed  e x a c tly  lik e  
t h a t  o f th e  no rm al u n in fu sed  dogs a fte r  c a rb u ta m id e  a d m in is tra tio n .

T h e  serum  p o ta ss iu m  level was s ig n if ic a n tly  decreased, w ith  a m in im u m  
in  th e  4 th  hou r, in  all th e  3 groups n o t g iven  su p p lem en ta ry  KC1. In  th e  
d ia b e tic  p a tie n ts  ( Table 1 )  and  th e  p an c rea tec to m ized  dogs (T ab le  2 )  th is

Table 1

Average electrocardiographic, blood sugar and serum  po tassium  values in  diabetic p a tien t 
after administration o f  carbutamide

Tim e Oh 1 h i h 2h 3h 46

F re q u e n cy /m in  (n =  20) 86.2 76.**** 76.1**** 75.6**** 7 4 . 4 * * * * 75.3****

PQ  sec ................................. .180 .186*** .188**** .185* .187 .186

Q T  sec ................................. .345 .359 .367 .373 .381 .376
Q T , sec ................................. .411 .413 .412 .420* .424*** .420*
B lo o d  sugar

m g  p e r  100 ml ............ 235.2 ____ — ____ 150.2****

S e ru m  potassium
m g  p e r  100 ml ............ 20.31 — 18.60***

° : p  >  0.05, * :  p <  0 .05 , ** : p <  0.02, *** : p <  0.01, **** : p  < < 0 . 0 1 .
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Table 2
Average electrocardiographic, blood sugar and serum potassium  values in  pancreatectomixed dogs

after adm inistration o f  carbutamide

Time oh y.h i*1 2h jh «h

F rcq u cn cy /m in  (n =  14) 94.5 47.8**** 52.5 53.3 58.1 68.5

PQ sec ................................. .116 .14Í**** .134 .127 .124 .116

QT sec ................................. .216 .295**** .290**** 292**** .289**** .277

QTC sec ................................. .263 .259 .261 .268 .277 .290****

B lood sugar
m g p e r 100 m l ............ 273.7 269.3 271.6 272.2 269.5 256.0

Serum  po tassium
m g per 100 m l .............. 21.34 21.30 20.62 21.10 21.10** 19.4***

° : p  > 0 .0 5 ,  * : p 0.05, * : P <  0.C 2, *** : p <  0.01 , **** : p  «  0.01

Table 3
Average electrocardiographic, blood sugar and serum potassium  values in  norm al dogs 

after administration o f carbutamide

Time oh y  h i h 2h 4h th

F req u en cy /m in  (n  =  5) 122.2 85.2** 84.4**** 81.0**** 81.2**** 82.8****
PQ sec ................................. .102 .126**** .124 .121 .120 .112
QT sec ................................. .174 .218 .212**** .210 .220 .214
QTC sec ................................. .248 .264° .248° .236° .254° .250 1
Blood sugar

m g p e r 100 m l ............ 60.0 42.4**** 46.8**** 45.5**** 45.4**** 36.8****
Serum  potassium

mg p e r 100 m l .............. 17.46 16.02° 14.44** 14.60** 14.70** 15.1

° : p > 0 . 0 5 ,  * :  p <  0.05, ** : p < 0 .0 2 ,  * * * : p <  0.01, **** : p « 0 . 0 1

Table 4
Average electrocardiographic, blood sugar and serum po tassium  values in norm al dogs 

in fused  w ith K C l after adm in istra tion  o f  carbutam ide

Time oh i/2h l h oh 3h th

F req u en cy /m in  (n =  3) 200 134 142 133 99 118

PQ  sec ................................. .093 .122 .110 .132 .100 .100

QT sec ................................. .143 .205 .200 .118 .200 .225

QTC sec ................................. .259 .311 .302 .278 .271 .255

Blood sugar
m g per 100 m l .............. 76 37 30 23 27 28

Serum  potassium
m g per 100 m l ............... 16.8 19.8 19.2 19.4 18.8 18.0

6*
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c h an g e  was s ta tis tic a lly  sig n ifican t, b u t  th e  va lu es  d id  n o t fa ll below  th e  
n o rm a l, w hereas in  n o rm a l dogs d efin ite  h y p o p o tassaem ia  developed  (T able  3 ) . 
I n  c o n tra s t w ith  th is , th e  K C l-infused an im als  ex h ib ited  a s lig h t rise in  th e  
se ru m  po tassium  level.

Electrocardiographic changes

These changes c a n  be  d iv id ed  in to  c o n s ta n t ones p re se n t in  all g roups, 
a n d  in co n stan t a lte ra tio n s .

1. Constant changes
a) Heart rate. T h e  m o st p ro m in en t an d  c o n s ta n t p h en o m en o n  w as a 

d ec rea se  in  h e a r t r a te ,  o b se rv ed  in  a ll c a rb u ta m id e -tre a te d  g roups. I n  th e

INITIAL II NO LEAD

SE R U M  
P O TA SSIU M  

m g  p .c

23.7

/ /  ND LEAD AFTER A  HOURS

Fig. 1. E le c tro c a rd io g rap h ic  changes in  a  fem ale  p a tie n t  n o t re ac tin g  
to  o ra lly  ad m in iste red  c a rb u ta m id e

d ia b e tic  p a tien ts  th e  p u lse  ra te  s ta r te d  to  decrease  a fte r  30 m in u te s , w ith  
a m in im u m  in th e  3 rd  h o u r  ; th e  decrease w as h ig h ly  sign ifican t in  th e  p a tie n ts  
re a c tin g  to  the  d ru g  as w ell as in  those  n o t reac tin g  to  it.

Fig. 1 shows th e  e lec tro card io g rap h  o f a fem ale p a tie n t n o t reac tin g  
to  ca rb u tam id e . (In itia l a n d  te rm in a l records.) T h e  blood glucose leve l increased , 
th e  serum  p o tassiu m  rem a in ed  at th e  sam e level d u rin g  th e  w hole ex p e ri
m e n t. Table 1 show s th e  av e rag e  h ea rt ra te s  o f  20 p a tie n ts  in  v a rio u s  periods.

In  p an c rea tec to m ized  dogs a m arked  fa ll of th e  h e a r t r a te  to o k  place 
a f te r  30 m inutes, th e n  i t  g ra d u a lly  increased , b u t  d id  n o t re tu rn  to  th e  in itia l
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v alu e  even a f te r  4 hou rs  (T a b le  2 ) .  In  n o rm al dogs th e  m axim al decrease  
w as observed  in  th e  2nd  h o u r  ; th e  ra te  b egan  to  be fa s te r  only in  th e  4 th  
h o u r (Table 3 ) .

Dogs in fused  w ith  KC1 ex h ib ited  th e  sam e d ecrease  of frequency  a f te r  
c a rb u ta m id e  a d m in is tra tio n  as th e  o ther tw o t r e a te d  groups. The pulse  ra te

S E R U M  
P O T A S S IU M  

m g  p.c.

22.8

Il ND LEAD AFTER 1 HO UR

0 0 0 0 о о о о о о 0 c

311 20.0

0 0 0 0 о о 0 c

/ /  ND LEAD AFTER  4- HO URS

0 0 0 0 0 0 0 0 0 0

29 9

0 0 0 0 0 0 0 0 0

17.8

F ig . 2. E lec tro ca rd io g rap h ic  changes in p an c re a te c to in iz ed  dog afte r in tra v en o u s  
a d m in is tra tio n  of c a rb u ta m id e

of dogs tre a te d  w ith  U ltra se p ty l show ed a  s ig n if ican t rise d u rin g  th e  
ex p erim en t.

T he slow ing dow n o f  freq u en cy  was less m a rk e d  in  th e  d iabetic  su b je c ts  
th a n  in  th e  tre a te d  an im a ls , p ro b ab ly  owing to  th e  sm aller dose.

b) PQ intervals. I n  d iab e tic  p a tie n ts  th e  P Q  in te rv a l w as p ro longed  
1 ho u r a f te r  c a rb u ta m id e  a d m in is tra tio n . T h is p ro lo n g a tio n  was s ta t is t ic a lly  
sign ifican t (Table 1 ) ,  b u t  a clinically p a th o lo g ic  p ro longation  occu rred  in  
3 p a tie n ts  only . T he PQ  in te rv a l increased in  one  su b jec t from  0.20 sec to
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0 .2 3  sec  ; in  th e  o th er  tw o  p a tien ts  from  0 .1 8  sec to  0.21 se c , in  a ll cases 
1 h o u r  after ea rb u ta m id e. T he increase p ers isted  th rough out th e  p eriod  o f  
o b ser v a tio n .

In  th e groups o f  p a n crea tecto m ized  an d  norm al dogs, as w e ll a s in  the  
g ro u p  in fu sed  w ith  K C 1, a  sign ifican t p ro lo n g a tio n  o f  th e PQ in te r v a l occurred  
a s  e a r ly  as in th e  3 0 th  m in u te .

INITIAL II ND LEAD

SE R U M  
P O T A S S IU M  

m g  p. c.

17.1

F ig . 3. E le c tro c a rd io g rap h ic  changes in  n o rm a l dog afte r in tra v e n o u s  
a d m in is tra tio n  o f e a rb u ta m id e

c) Q R S intervals. T h e  QRS in te rv a l d id  n o t  change du ring  th e  4 hours 
o f  th e  experim en t.

d) Q T C intervals. A f te r  ca lcu la ting  th e  Q TC values in  th e  d iab e tic  
s u b je c ts  a sign ifican t e x te n s io n  w as n o te d  in  th e  3rd  hour, in  p a n c re a tec to -  
m ized  dogs in the  4 th  h o u r , w hereas in  n o rm a l dogs (not in fused  w i th  К  Cl) 
th e  c h an g e  of th e  Q T(, w as n o t sign ifican t.



ELECTROCARDIOGRAPHIC CHANGES INDUCED BY CARBUTAMIDE 8 7

S E R U M  
P O TA SSIU M  

m g p.c.

16.6

INITIAL II ND. LEAD

F ig . 4. E lec tro ca rd io g rap h ic  changes in  n o rm al dog in fu sed  w ith  KC1 a fte r  in tra v e n o u s
a d m in is tra tio n  o f c a rb u ta m id e

INITIAL II ND LEAD

0  D  G 0  ID 0  0 D 0

~ H
; r.

0  D  0  0  ID O D I D 0

F ig . 5. E lec tro card io g rap h ic  changes in  no rm al dog a f te r  in trav en o u s a d m in is tra t io n  of
su lp h am e th y lth iazo le
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2. Inconstant electrocardiographic changes

I n  diabetic  su b je c ts  th e  P  and  T w aves a n d  ST segm ents d id  n o t change, 
a n d  we noted  no d is tu rb a n c e s  in rh y th m , n o t  ev en  in  p a tien ts  su ffering  from  
c o ro n a ry  disease.

In  all the  p a n c re a tec to m iz e d  dogs b u t  tw o  th e  P  w aves w ere s lig h tly  
f la t te n e d  in leads I I  a n d  I I I .  In  one dog th e  T  w aves did no t change , in 
a n o th e r  th e y  becam e b ip h a s ic , and in  all th e  o th e r  dogs th e  T  w aves w ere 
n e g a tiv e  for a tim e , tu r n in g  to  positive b y  th e  4 th  h o u r. N odal rh y th m  o ccu rred  
in  one  case, beg inn ing  in  th e  30th m in u te  ; an d  in  an o th e r an im al p a r tia l 
b lo c k  se t in in  th e  3 0 th  m in u te .

In  the  no rm al d o g s th e  in co n stan t e lec tro card io g rap h ic  changes w ere 
fu n d a m e n ta lly  th e  sa m e  a s  in  p a n c rea tec to m ized  dogs.

D iscussion

W hen analysing  th e  re su lts , f irs t we so u g h t for re la tions b e tw een  th e  
s h if ts  o f the  blood g lucose  a n d  serum  p o ta ss iu m  levels and th e  e lec tro card io 
g ra p h ic  changes.

T he m ost c o n s ta n t  e lec tro card io g rap h ic  changes a fte r  c a rb u ta m id e  
a d m in is tra tio n  were a d ec rea se  in  h ea rt ra te  a n d  th e  leng then ing  o f  th e  PQ  
a n d  Q T C in tervals. T h e  p ro lo n g a tio n  of th e  P Q  in te rv a ls  — a lth o u g h  s ta t is 
t ic a l ly  significant — h a s  n o  clinical s ign ificance . T ak ing  in to  considera tion  
t h a t  in  diabetic  p a tie n ts  a n d  p an crea tec to m ized  dogs th e  blood glucose value 
a lw a y s  rem ained a t  n o rm a l or hyperg lycaein ic  levels, w hereas th e  norm al 
d o g s becam e h y p o g ly caem ic , th e re  is p ro b a b ly  no  re la tion  betw een  e lec tro 
c a rd io g ra m  and blood  g lu co se  value. The case is  th e  sam e concern ing  serum  
p o ta ss iu m , because a l th o u g h  in  two e x p e rim e n ta l g roups the  p o tassiu m  level 
d ec rea sed , it  did n o t re a c h  hypopo tassaem ic  v a lu e s , w hereas in th e  n o rm al 
d o g s fra n k  h y p o p o ta ssa e m ia  developed. O ne g ro u p  of norm al dogs w as given 
KC1 in  drop infusion, in  o rd e r  to  m a in ta in  a c o n s ta n t  serum  p o ta ss iu m  level. 
C o n sidering  the fac t th a t  a sign ifican t decrease  in  h e a r t ra te  occurred  in  all 
th e  g roups after one h a lf  h o u r , w hereas in d ia b e tic  su b jec ts  and  p a n c re a te c to 
m ized  dogs the  fall o f th e  p o ta ss iu m  level w as th e  m o st m arked  in  th e  4 th  h o u r, 
th e  decrease in h e a r t  r a te  follow ing c a rb u ta m id e  a d m in is tra tio n  w as in  no 
re la t io n  w hatever w ith  th e  ex trace llu la r ch an g es o f  po tassium . F u rth e rm o re , 
H a d o r n  and  R iva o b se rv e d  an  increase of h e a r t  r a te  in  h y p o p o tassaem ia  [5].

T he QT„ in te rv a l w as prolonged in  th e  d ia b e tic  sub jec ts and  th e  p a n 
c rea tec to m ized  dogs, b u t  d id  n o t change in  th e  n o rm a l anim als. As h y p o p o ta s 
s a e m ia  was m ost m a rk e d  in  th e  la s t g roup , th e  p ro longation  o f th e  Q TC 
a f te r  ca rb u tam id e  a d m in is tra t io n  seems to  be  in d e p e n d e n t o f th e  decrease  
o f  th e  po tassium  level.
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N eith e r th e  rh y th m  n o r th e  T w aves u n d e rw e n t a change a f te r  th e r a 
p eu tic  doses o f c a rb u ta m id e . T he f la tten in g  an d  in v ers io n  of T w aves a n d  th e  
ap p ea ran ce  o f a r rh y th m ia  in  ce rta in  p a n c re a tec to m iz e d  an d  n o rm a l dogs 
m ig h t h av e  been  th e  consequence  of th e  decrease in  p o ta ss iu m  level, a lth o u g h  
it  can  be  a rg u ed  th a t  th e se  changes appeared  in  th e  f i r s t  tw o h ours o f  th e  
ex p e rim e n t, w hereas th e  m ax im u m  fall o f th e  p o ta ss iu m  level o ccu rred  o n ly  
la te r.

C onsequen tly , th e  e lec trocard iog raph ic  ch an g es  observed  a fte r c a r b u t
am ide  a d m in is tra tio n  w ere n o t due to  th e  decrease  in  th e  e x tra c e llu la r  
p o ta ss iu m  level. T he ran d o m  changes no ted  in  an im a l experim en ts a f te r  la rge  
doses of c a rb u ta m id e  seem  to  b y  equally  u n re la te d  to  th e  fall of th e  se ru m  
p o tassiu m  level, b u t th is  possib ility  can n o t y e t he ru led  out.

C oncerning th e  m echan ism  of the e lec tro card io g rap h ic  changes a f te r  
c a rb u ta m id e  a d m in is tra tio n ,tw o  possible e x p la n a tio n s  seem  to  offer th em se lv es . 
T he f irs t  p o ssib ility  is a d ire c t effect upon th e  h e a r t  m uscle, s trong ly  re se m 
bling  th a t  o f qu in id ine . T he o th e r is a nervous effec t, p ro b ab ly  via th e  vag a l 
nerve . E x p e rim e n ts  to  c la rify  th is  m echan ism  a re  in  progress.

SUM M ARY

E lec tro ca rd io g rap h ic  s tu d ies  o f th e  effect o f c a rb u ta m id e  have  been m ade in  20 d ia 
be tic  p a tie n ts , 14 p an cre a te c to m iz ed  and  8 norm al dogs. A m ark e d  red u ctio n  o f h e a r t  ra te  
an d  p ro lo n g a tio n  o f th e  Q TC in te rv a ls  was observed to  occur. I n  th e  p a tie n ts , c a rb u ta m id e  
cau sed  no s ig n ifican t change in  th e  P  and T wawes, th e  ST  seg m en t, o r in  rh y th m . In  an im a ls , 
how ew er, larg e  dose o f c a rb u tam id e  b ro u g h t ab o u t th e  f la t te n in g  of P  wawes, as w ell as a 
f la tte n in g  o r in v ers io n  of T  w aw es and  also d is tu rb an ces  o f  rh y th m .

O n th e  basis o f  th e  ex p e rim e n ta l find ings, th e  d esc rib ed  e lectro card io g rap h ic  changes 
w ere in  no  re la tio n  to  th e  changes o f  blood glucose an d  se ru m  po tassiu m  levels.

T h e  e lec tro card io g rap h ic  changes observed a f te r  c a rb u ta m id e  a d m in is tra tio n , m a y  
be due to  a n ervous effect (v ag al n erve), o r m ay be th e  co n sequence  of a qu in id ine-like  e ffec t 
on  th e  m y o ca rd iu m .

W e are  in d eb te d  to  D r. Á. B otos for p e rfo rm in g  th e  p an crea tec to m ies, a n d  to  
M. N acsa  fo r tech n ica l a ssis tan ce .
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ÜBER DIE ROLLE DES PROKONVERTINS 
(VII. FAKTOR) IN DER HÄMOSTASE

Von

K. RÁK

I .  M E D IZ IN IS C H E  U N IV E R S IT Ä T S K L IN IK , S Z E G E D  

(E ingegangen  am  3. F e b ru a r  1959)

O bgleich  seit m eh r als 10 Ja h re n  als G erin n u n g sfak to r b e k a n n t, is t  die 
physiologische F u n k tio n  des P ro k o n v e rtin s  au ch  h e u te  noch u m s tr it te n . I n  der 
B lu tg e rin n u n g  sch e in t e r eine e in gen tiim liche , v o n  der der a n d e re n  G erin 
n u n g sfak to ren  abw eichende  Rolle zu sp ie len , in d em  es n u r im  sog. E x tr in s ic -  
G erin n u n g ssy stem , d. h . be i d er in A n w esen h e it des G ew ebsfaktors v o r  sich 
gehenden  G erinnung , eine en tscheidende F u n k tio n  au süb t. A n d e rse its  is t 
auch die zw eifellos w esen tliche  Rolle u m s tr i t te n ,  die dem  P ro k o n v e rtin  in  d er 
H äm o stase  zu k o m m t. Die U n tersuchung  v o n  F ä llen  m it S enkung des m it 
C u m arin -D eriv a ten  h e rb e ig e fü h rten  P ro k o n v e rtin sp ieg e ls  und  n o ch  m ehr 
se ltenen  F ä lle  k o n g en ita le r  H y p o p ro k o n v e rtin ä m ie  fü h rten  zu dem  au ffa l
lenden  R e su lta t , d aß  eine m it gewissen K o ag u la tio n sp ro b en  n ach w eisb a re  — 
G erin n u n g sstö ru n g  au ch  nach  w esen tlicher S en k u n g  des P ro k o n v e rtin sp ie 
gels n ic h t z u s tan d e  k o m m t, zugleich ab e r k lin isch  auffallende B lu tu n g s 
b e re itsch a ft im  V o rd erg rü n d e  stehen  k a n n . A ll dies lä ß t sich m it d e r  e igen
tü m lich en  F u n k tio n  des P roko n v ertin s  in  d e r H äm o stase  e rk lären .

Z u r U n te rsu c h u n g  d er physio logischen  F u n k tio n  irgendeines d e r  sog. 
g e rin n u n g sak tiv en  P ro te in e , im  vo rlieg en d en  F a ll des P ro k o n v e rtin s , sind  
Fälle  gee igne t, in  denen  iso lierter M angel o d er erhebliche S p iegelsenkung  
vorlieg t. M itu n te r  b ie te t  die N a tu r solche als id ea l zu bezeichnende V ersu ch s
bed ingungen . In  e inem  F a ll der du rch  k o n g e n ita le  H y p o p ro k o n v e rtin äm ie  
b ed in g ten  h äm o rrh ag isch en  D iathese k o n n te n  w ir die B lu tg e rin n u n g s- und  
h äm o sta tisc h e n  V erh ä ltn isse  eingehend u n te rsu c h e n  und  d am it a u c h  die 
physio logische Rolle des P ro k o n v ertin s  s tu d ie re n . W ir haben  d en  F a ll, die 
E rgebn isse  d e r zu r D iagnosestellung  e rfo rd e rlich en  U n te rsu ch u n g en  u n d  
unsere B eo b ach tu n g en  ü b e r die th e ra p e u tisc h e  B ee in flu ß b ark e it des Z u s ta n d e s  
bere its  frü h e r  au sfü h rlich  beschrieben  (R Á K  u n d  W a l t n e r , [ 1 ] ) .  H ie r  w ollen 
wir v o r a llem  in fo rm a tiv e  D aten  über die P ro k o n v e rtin fu n k tio n  m itte ile n  und  
im Spiegel d e r L ite ra tu ra n g ab e n  besp rech en .
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K u rze B eschreibung des F a lles

H . I., 16j. M ädchen, n e ig t se it seiner S äug lingsze it zu  B lu tungen . G ingiva- bzw . N a se n 
b lu te n ,  s ta rk e  M en stru a tio n sb lu tu n g en , H ä m o rrh ag ie  bzw . H äm ato m b ild u n g  n a c h  Z a h n 
e x tr a k t io n  o der T rau m a  s te h en  im  V orderg rund . E s  h a n d e l t  sich um  fam iliä re  B lu tu n g s -  
b e re i ts h a f t ,  d a  eine ähnliche B lu tu n g sn eig u n g  bei d e r  S ch w este r der K ran k en  im  A lte r  v o n  
25 J a h r e n  zu m  V e rb lu tu n g s to d  fü h r te .  Die E lte rn  u n d  m än n lich en  G eschw ister s in d  k e in e  
B lu te r .  A u s dem  S ta tu s  sei die b e trä ch tlic h e  A näm ie  h e rv o rg eh o b en  (R B K  2,9 M illionen). 
H a u tb lu tu n g e n  w aren  n ic h t w a h rn eh m b a r. D ie sog. L eb e rfu n k tio n sp ro b en  g a b en  n o rm a le  
R e s u l ta te .  A m  B lu tp lä ttc h en -  u n d  v a sk u lä re n  S y s tem  w a r k e in  w esentlicher D e fe k t n a c h 
w e isb a r. D ie  D iagnose s te llten  w ir  a u f  G ru n d  fo lg en d er U n te rsuchungsergebn isse  : N o rm a le  
G e rin n u n g s-  u n d  R ek alz in ieru n g sze it, gu te  P ro th ro m b in -K o n su m p tio n , n o rm ale  p a r tie lle  
T h ro m b o k in a se z e it, norm ales R e s u l ta t  des Q uick -T estes in  A nw esenheit von  S ty p v e n  (R ü s 
s e l s  V ip e rn g if t)  sowie g u te  T h ro m b o k in aseb ild u n g  im  B iggs— D ouglas-Test. P ro th ro m b in -  
u n d  P ro ak zelerin sp ieg e l w aren  n o rm al. Die T h ro m b in g e rin n u n g sze it, die T h ro m b in in ak tiv ie ru n g  
u n d  d e r  F ib rinogensp iegel im  P la sm a  w aren  m it den  n o rm a le n  K on tro llen  ü b e re in s tim m e n d , 
bzw . la g e n  die W erte  in n erh a lb  d e r physio logischen G renzen . Pa thologische R e su lta te  e rg ab en  
fo lg en d e  U n te rsu ch u n g en  : Q u ick -T est m it G ew ebsk inase , indem  die im  Q u ick -S y stem
g em essen e  G erinnungsze it zw ischen  45 u n d  102 sec v a r iie r te  (K ontro lle : 16 sec). D e r P ro k o n 
v e r tin sp ie g e l (K o ller—J ü r g e n s ) b e tru g  3— 15% . D ie  G erinnungszeit des P la sm a s  d e r  
K ra n k e n  w u rd e  im  Q uick -System  au ß er dem  K o n tro llp la sm a  von frischem  u n d  k o n se rv ie r
te m  N o rm a lse ru m  n o rm alis ie rt, v o n  B aS 0 4-P lasm a bzw .-S eru m  n ich t b ee in flu ß t u n d  v o m  
P la sm a  u n d  Serum  einer cu m a rin b e h a n d e lten  P erson  w enig  v e rk ü rz t. Bei zwei ä lte re n  B rü d e rn  
de r K ra n k e n  fanden  w ir keine G erin n u n g sstö ru n g . D ie  P ro th ro m b in ze it be ider E lte rn  w ar 
e tw as  v e r lä n g e r t  (19 bzw. 20 sec n e b en  dem  K o n tro llw e rt v o n  16) und  der P ro k o n v e rtin sp ie g e l 
m äß ig  h e rab g e se tz  (60 bzw . 7 0 % ). A u f dieser G ru n d lag e  h a lte n  w ir die K ran k e  fü r  e ine  an  
k o n g e n ita le r  H y p o p ro k o n v e rtin ä m ie  leidende sog. a k tiv  b lu te n d e  H om ozygote, ih re  E lte rn  
a b e r  f ü r  n ic h t  b lu ten d e  H e te ro z y g o te n  m it einer G en an o m alie . (Ihre  ä lte ren  B rü d e r  d ü r f te n  
g e su n d e  H o m o zy g o ten  sein.)

D ie U ntersu ch un g des sog . In tr in sic -G erinnungssystem s

B ezüg lich  u nserer in A nw esenheit von  G ew ebsth rom bokinase  (G eh irn ) 
im  Q u ick -S y stem  d u rch g e fü h rten  V ersuche z u r  M essung pathologisch  v e r lä n 
g e r te r  G erinn u n g sze iten  u n d  d er d am it zu sam m en h än g en d en  A u s ta u sc h v e r
su ch e , d ie  ü b e r die F u n k tio n  des sog. E x trin sic -G erin n u n g ssy stem s o rien tie ren  
u n d  d e sse n  patho log ischen  Z u stan d  anzeigen , verw eisen  wir au f die v o ra n 
g eg an g en e  M itte ilung . D ie z u r  B eurte ilung  d e r  G erinnung  ohne G ew ebsk inase  
w ic h tig e n  U n te rsu ch u n g en , wie die E rg eb n isse  einer U n te rsu ch u n g  d e r  
G e rin n u n g sz e it (L e e  — W h i t e ), R ek a lz in ie ru n g sze it (H owell), P ro th ro m - 
b in k o n su m p tio n  bzw. k o rrig ie rten  P ro th ro m b in k o n su m p tio n  (Qu ic k ) w u rd en  
eb en fa lls  d o r t  ausführlich  besp rochen .

E in g e h e n d  u n te rsu c h te n  w ir die B ild u n g  d e r eigenen Throm bokinase  
des B lu te s  u n d  deren W irk u n g  au f das zu r K o n tro lle  dienende (P ro th ro m b in  
u n d  F ib rin o g e n  e n th a lte n d e ) » S u b s tra tp la sm a «  sow ie au f das P la sm a  d e r 
K ra n k e n . W ir w an d ten  die M ethode von B iggs u n d  D ouglas [2] m it e in igen  
u n se rse its  fü r  v o rte ilh a ft g eh a lten en  u n d  f rü h e r  beschriebenen [3] te c h n i
sch en  M od ifik a tio n en  an. D ie T h ro m b o zy ten -K o m p o n en te  e rse tz te n  w ir  in  
e in em  V ersu ch  m it p a r tie lle r  T h ro m b o k in ase  ( B e l l — A lton , 1954), w obei 
ein  ä h n lich es  R e su lta t z u s ta n d e  kam . D ie U n te rsu chungsergebn isse  s in d  in  
T ab e lle  I  zusam m engefaß t.
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Tabelle I

U ntersuchung der Thrombokinasebildung bei H ypoprokonvertinäm ie  

(n ach  B ig gs— D o u g la s)

Throm bozytei

Inkubationsgemisch 
Quelle der 

Plasma 
Kom ponente

Serum

H erkunft
des

» Substrat:<- 
Plasmas

1

Inkubationszeit (m in) 

3 5 7 
Gerinnurif>s:eiten in sec

9

n orm al norm al n orm al no rm al 76 16 i6 18 19

n orm al norm al k ra n k no rm al 82 50 23 16 24

k ra n k k ran k k ran k no rm al 85 15 20 15 23

no rm al norm al norm al k ra n k 72 46 16 17 20

no rm al norm al k ran k k ra n k 78 52 22 16 22

k ran k kran k k ran k k ra n k 81 56 21 16 23

B ei d er In k u b a tio n  d e r die zu r B ild u n g  d er eigenen T h ro m b o k in a se  
des B lu tes  e rfo rderlichen  F a k to re n  e n th a lte n d e n  K om p o n en ten  b ild e t  sich 
d em n ach  — in Ü b ere in stim m u n g  m it d e r K o n tro lle  b innen  5 — 7 M in u ten , 
in k ü rz e re r  Z eit als 20  sec — a k tiv  k o ag u lie ren d e  K inase , und  zw ar a u c h  d an n , 
w enn das P lasm a bzw . Serum  d er K ra n k e n  im  In k u b a tio n sg em isch  e n th a lte n  
is t . D ie  e n ts ta n d e n e  ak tiv e  K inase  b r in g t n ic h t n u r das K o n tro llp la sm a , 
so n d e rn  auch  das M angel an  V II . F a k to r  aufw eisende » S u b s tra t« -P la sm a  der 
K ra n k e n  in n erh a lb  d e r N orm alw erte  zu r G erinnung .

W ir u n te rsu c h te n  die G erinnungsze it des P lasm as d er K ra n k e n  im  
Q u ick -S ystem  in  A nw esenheit v e rsch ied en er T h ro m b o k in ase -A rten , u n te r  
b e so n d e re r  B erü ck sich tig u n g  der sog. partiellen Thrombokinasezeit. D ie 
p a rtie lle  T h ro m b o k in ase  is t C ephalin . Im  G egensatz  zu r v o llw ertig en  (kom p
le tte n )  G eh irn k in ase , die im stan d e  is t , säm tlich e  F ak to ren  d e r  V orphase  
des In tr in s ic -K o ag u la tio n sp ro zesses  zu  e rse tzen , su b s titu ie rt d ie  p a rtie lle  
T h ro m b o k in ase  n u r  die T h ro m b o zy ten k o m p o n en te  (3. T h ro m b o z y te n fa k to r) . 
Im  Q uick-S ystem  se tz t sie die K e tte n re a k tio n e n  des In trin s ic -G erin n u n g s- 
sy s tem s in  G ang, so d aß  die gew onnene G erin n u n g sze it, die p a rtie lle  T h ro m b o 
k in aseze it, ü b e r den  zeitlichen  V erlau f d iese r R eak tio n  A u sk u n ft g ib t. D er 
T e s t w u rd e  zu e rs t von  L a n g d e l l , W a g n e r  u n d  B r in k h o u s  (1953 ) [4] 
besch rieb en . C ephalin  s te llten  w ir n ach  B e l l  u n d  A lton  [5] her. I n  T abelle  
I I  s ind  die G erin n u n g sze iten  des K o n tro ll-  u n d  K ran k en p lasm as in  A nw esen
h e it d e r  v ersch ied en en  K inasen  angegeben . (S ty p v en  gelangte in  10 OOOfacher 
V erd ü n n u n g  zu sam m en  m it C ephalin  im  V erh ä ltn is  1 : 1 zu r A n w endung .)

M it k o m p le tte r  G ew ebskinase w a r also  die G erinnungszeit w esen tlich  
v e r lä n g e rt, w äh ren d  sie m it p a rtie lle r  K in ase  sowie m it d em  S ty p v en - 
C ephalingem isch  n o rm ale  W erte  ergab .
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Tabelle II

Gerinnungszeiten des K ontrollplasm as und Prokonvertinm angel-Plasmas im  Q uick-System  
in Anw esenheit verschiedener Thrombokinaseform en

Plasmaquelle (nil) Thr omboki naseart

norm al krank
kom plett (Gewebe) p a rtie ll (Cephalin) S typven ~f Cephalin

G erinnunggzeit in gec

0,1 16 70— 100 9— 11
0,1 45— 102 85— 95 9,5

0,05 0,05 16 90 9— 10

W ir v e rsu ch ten , d ie  D yn a m ik  der Pro throm binkonsum ption  d u rch  
R e p ro d u k tio n  des V ersuches von  Q uick u n d  F a v r e -G illy  [6] zu u n te rsu c h e n . 
V o rh e r  fan d en  w ir [1], d a ß  die U n te rsu c h u n g  des S e ru m p ro th ro m b in v e r
b ra u c h s , w enn w ir dem  S ystem  eine e n tsp re c h e n d e  P ro k o n v ertin m en g e  
zu g e b e n , d. h. den n ach  Q uick  k o rrig ie rten  P ro th ro m b in k o n su m p tio n s te s t 
a n w e n d e n  [7] ein n o rm ales  R e su lta t g ib t, w as zu  b ed eu ten  h a t, d aß  die bei 
d e r  G erin n u n g  e n ts ta n d e n e  K inase  auch in  E rm an g e lu n g  des V II . F a k to rs  
z u r  P ro th ro m b in — T h ro m b in -K o n v ersio n  im s ta n d e  ist. (D as R e s id u a lp ro 
th ro m b in  des Serum s lä ss t sich  jedoch  — in v itro , m it  G ew ebskinase — n u r  du rch  
B e ig a b e  v o n  P ro k o n v e rtin  zu m  System  zu  T h ro m b in  u m gesta lten .) D a rü b e r  
h in a u s  w eis t auch d er V ersuch  von Quick  u n d  F a v r e -Gilly  (1949) a u f  den  
In tr in s ic -G erin n u n g s in ech an ism u s  hin. D ie A u to re n  h ab en  die U n te rsu c h u n g  
zw ecks S tud ium s des T em p o s der P ro th ro m b in u tilisa tio n  m it N o rm a lb lu t 
d u rc h g e fü h r t .  Sie s te llte n  fe s t, daß  F ib rin  bzw . se ine  R e trak tio n  h ie rb e i e inen  
w esen tlich en  F a k to r  d a rs te ll t . Bei der G e rin n u n g  e n ts te h t eine seh r geringe  
T h ro m b in m en g e  (d. h . es w a n d e lt sich w enig P ro th ro m b in  um ), die zu r F ib r in 
b ild u n g  ausre ich t. D as an  d as  n ich t re tra h ie r te  F ib r in  adso rb ierte  ü b erflü ssig e  
T h ro m b in  w ird  bei d e r R e tra k tio n  w ieder fre ig e se tz t, se tz t eine K e t te n re a k 
t io n  in  G ang, in d u z ie rt T h ro m b o k in aseb ild u n g , u n d  au f deren  W irk u n g  
s c h re i te t  «lie P ro th ro m b in k o n su m p tio n  in  ra sc h e m  T em po fo rt (und  e n ts te h t 
e ine  g rö ß ere  T h ro m b in m en g e). Quick  b e n u tz te  s p ä te r  (1958) diese V ersu ch s
e rg eb n isse  auch zur E rk lä ru n g  seiner T hrom bogenese-T heorie  [8]. U m  w eite re  
A n g a b e n  ü b e r die D y n a m ik  d er au f die G e rin n u n g  des p ro k o n v e rtin a rm e n  
B lu te s  fo lgenden P ro th ro m b in k o n su m p tio n  bzw . T h ro m b in g en era tio n  zu 
g ew in n en , haben  w ir die P rü fu n g  m it dem  B lu t d e r  K ranken  vo rgenom m en.

M an en tn im m t 2 m l B lu t in  zwei T e s trö h rc h e n , die bis zu r G erin n u n g  
bzw . w eite re  15 M inu ten  b e i 37° C geh a lten  w erd en . B evor m an  das S e ru m  
d u rc h  Z en trifug ie ren  se p a r ie r t , w erden in  eine R ö h re  über das B lu tk o a g u la t 
0,2 m l 0,2 M  N a tr iu m z itra t  gesch ich te t. D as Z i t r a t  d ien t zu r B lo ck ie ru n g  
a lle r  w e ite ren  G erinnungsp rozesse . Die P ro th ro m b in -A k tiv itä t  des S eru m s
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d e r nach  dem  Z en trifu g ie ren  w ieder bei 37° C g eh a lten en  R ö h rch en  wird 
zeitw eise b e s tim m t.

Die V ersuchsergebnisse  e n th ä lt  T abelle I I I .
In  bezug a u f  die D y n am ik  d e r P ro th ro m b in k o n su m p tio n  u n d  das 

T em po  der T h ro m b in b ild u n g  b e s te h t dem nach  zw ischen dem  K o n tro llb lu t 
und  P ro k o n v e rtin m an g e l aufw eisenden  B lu t ke in  w esen tlicher U n te rsch ied .

Tabelle III

Untersuchung der D ynam ik  der Prothrombinkonsumption  

(N ach  Qu ick  u n d  F a v re-G il l y )

Untersuchtes Hint

Prothrombinkonsu mptionszei t 
(nach Zentrifugieren, in  min) 

.10 60 120 

G erinnungszs i t  in sec

N o rm a lb lu t . . . 15 47 60

N o rm a lb lu t -f- Z itra t  . . . 17 19 22

K ran k es  B lu t . 15,5 49 62

K ra n k es  B lu t Z itra t 17 20 22

B eschprecliung

W ir u n te rsu c h te n  e ingehend  die B lu tg e rin n u n g sv e rh ä ltn isse  e in e r an 
H y p o p ro k o n v e rtin äm ie  le idenden  K ran k en , und  zw ar w aren  w ir b e s tre b t, 
U n te rsu ch u n g sm eth o d en  zu  w ählen , deren  E rg eb n isse  m ög lichst E inb lick  
in  d en  Prozeß d e r sp o n ta n e n  — ohne G ew ebsth rom bok inase  v o r  sich  gehen
den — G erinnung  geben . Ü b er diesen u n te r r ic h te t  die G e rin n u n g sze it und 
auch  die R ekalz in ie ru n g szeit, doch sind  diese U n te rsu ch u n g en  w enig  e m p fin d 
lich. B evor wir die R e su lta te  der ausführlich  b esch rieb en en  U n te rsu ch u n g en  
k u rz  ausw erten , e rsch e in t es b e rech tig t, die K onzep tio n  zu u m re iß e n , die 
im  R ah m en  des B lu tg e rin n u n g ssy stem s zwei versch iedene S y stem e  v o rau s
se tz t, d. h. das sog. E x trin s ic -  u n d  In trin s ic -G erin n u n g ssy stem  u n te rsch e id e t. 
D ie K onzep tion  is t  m it d en  N am en  B iggs u n d  Ma c f a r l a n e  [9] bzw . B e r g - 
sa g el  [10] v e rk n ü p ft. H ie rn ach  k an n  die P ro th ro m b in a se  (das P ro th ro m b in  
zu T h ro m b in  u m w an d e ln d e  le tz te  P rinzip) a u f W echselw irkung  d e r  im  B lu t 
anw esenden  F a k to re n  — wie der T h ro m b o zy ten  u n d  d er A n tih äm o p h ilie 
fa k to re n  — en ts te h e n  (In trin sic -S y stem ) oder — w enn  das B lu t m it v e rle tz ten  
G ew eben in  K o n ta k t k o m m t — du rch  W echselw irkung gew isser B lu tfa k to re n  
u n d  eines G ew ebsfak to rs zu s tan d e  kom m en (E x trin s ic -S y stem ). B eide Pro- 
th ro m b in asen  sind  — obgleich  sie sich w ahrschein lich  chem isch u n te rsch e i
den  — im stan d e , P ro th ro m b in  rasch  zu k o n v e rtie ren . In  d er physio logischen
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H ä m o s ta s e  d ü rften  b e id e  S y stem e  eine w ichtige R olle sp ielen . D ie A u ffassu n g  
w e lch e  die D u p liz itä t d e s  G erinnungsprozesses ak z e p tie rt, v e rm ag  F ragen  
zu  b ean tw o rten , die sich  im  Z usam m enhang  m it d e r pa thophysio log ischen  
D e u tu n g  gewisser H äm o rrh a g ie zu s tän d e  ergeben . B eispielsw eise e rk lä r t sie 
d ie  N a tu r  der h ä m o p h ile n  G erinnungsstö rung , he i d er die in  A nw esenheit 
v o n  G ew ebskinase g ew o n n en en  W erte  n o rm al s ind  u n d  das an  sich v ielleich t 
gerinnungsunfäh ige  B lu t im  F alle  einer G ew ebsverle tzung  zu friedenste llend  
g e r in n t . In  diesem F a ll i s t  also das E x trin s ic -S y stem  n o rm al, u n d  d e r D efek t 
l ie g t  in  der B ildung d e r In tr in s ic -P ro th ro m b in a se , ja  in  E rm an g e lu n g  von  
P ro k o n v e rtin  schein t — a u c h  n ach  vielen b ish erig en  B eo b ach tu n g en  — au s
sch ließ lich  das E x tr in s ic -S y s te m  geschädigt.

D ie norm ale B ild u n g  d e r eigenen T h ro m b o k in ase  des B lu tes  und  ihre 
P ro th ro m b in -K o n v e rs io n sfä h ig k e it sind D a ten , die auch  bei M angel an  V II. 
F a k to r ,  wie das E rg eb n is  d e r  e rs ten  U n te rsu ch u n g  zeig t, fü r  d ie  U n v e rse h rt
h e it  des In trin sic -S y stem s sp rech en . Die U n te rsu ch u n g  d er p a rtie llen  Throm bo- 
k in a se z e it in form iert — m it  A usnahm e der B lu tp lä ttc h e n  — ü b e r  säm tliche 
F a k to re n  des sp o n tan en  G erinnungsp rozesses ; ih r  no rm ales R e su lta t  b ed eu te t 
a lso , d aß  P ro k o n v ertin  d a r in  n ich t u n e n tb e h rlic h  is t. E n d lich  d ü rfte  a u f  
G ru n d  der norm alen D y n a m ik  der P ro th ro m b in u m w an d lu n g , die auch  das 
E rg e b n is  des Qu i c k —FAVRE-GiLLYschen V ersuches zu b e s tä tig e n  sche in t, 
d ie  R o lle  von P ro k o n v e rtin  im  In trin sic -S y stem  ebenfa lls seh r u n w ah rsch e in 
lich  sein .

D ie eigentüm liche F u n k tio n  des P ro k o n v e rtin s  in  d er B lu tg e rin n u n g  
w u rd e  von  m ehreren  A u to re n  w ahrgenom m en, u n d  zw ar — n ic h t zu fä lliger
w eise  — gerade in  d en  s e lte n  vorkom m enden  F ä llen  d er k o n g en ita len , d. h . 
g ew ö h n lich  isolierten H y p o p ro k o n v e rtin äm ie . W enn  auch  in  d e r M ehrzahl 
d e r  F ä lle  über die zu r D iag n o seste llu n g  erfo rderlichen  U n te rsu ch u n g en  hinaus 
e ine  ausführliche G erin n u n g san a ly se  n ich t v o rg en o m m en  w u rd e , sp rachen  
d o ch  d ie  norm ale B lu tg e rin n u n g sz e it der K ra n k e n , die norm ale  P ro th ro m b in - 
k o n su m p tio n  und noch  m e h r  die zufriedenste llende  T h ro m b o k in aseg en era tio n  
f ü r  d ie  ungestö rte  s p o n ta n e  B lu tgerinnung . H e rv o rzu h eb en  s in d  die g rü n d 
lic h e n  U ntersuchungen  v o n  A ck ro yd  [11].

D aß  dennoch k e in e  e in h e itlich e  A uffassung  ü b e r P ro k o n v e rtin  b e s teh t, 
b e r u h t  au f einigen f rü h e re n  F estste llungen . M an h a t  m ehrere  m it p a th o lo 
g isc h e r T h ro m b o k in aseg en era tio n  e inhergehende F älle  von  P ro k o n v e rtin 
m a n g e l beschrieben u n d  d ie  T hese, daß die v o n  G ew ebskinase v e ru rsach te  
G e rin n u n g  in E rm an g e lu n g  v o n  P ro k o n v ertin  lan g sa m e r v o r sich g eh t, v era ll
g em e in e rn d , die N o tw e n d ig k e it d er A nw esenheit dieses F a k to rs  a u f  säm tliche 
F o rm e n  der P ro th ro m b in — T hro m b in -U m w an d lu n g  ausg ed eh n t. Schließlich h a t 
m a n  au s  der B eobach tung , d a ß  sich  das Serum  c u m a rin b e h a n d e lte r  P ersonen  im 
T h ro m b o k in a se b ild u n g s te s t pa tho log isch  v e rh ä lt , d ie Schlußfo lgerung  gezogen, 
d e r  V I I .  F ak to r sei in  d e r  V o rp h ase  unerläß lich . (B ek an n tlich  se tzen  jedoch
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die C um arine  n eb en  P ro k o n v e rtin  auch d e n  Spiegel der anderen  F a k to re n  
der V orphase , so d en  des IX . oder C h ris tm a s -F a k to rs  herab .)

M an k a n n  die a u f  m odernen  g erinnungsphysio log ischen  B eo b ach tu n g en  
b eruhende  A u ffassu n g  K ollers  u n d  se in er S chu le  akzep tieren  [12, 13, 14], 
die auch  in  u n se ren  m itg e te ilte n  U n te rsu ch u n g en  in jed e r H insich t e ine  S tü tz e  
finde t. D ie nach  ih re r  K onzep tion  zu sam m en g este llte  nachfo lgende Ü b e r
sicht v e ra n sc h a u lich t den  P la tz  des P ro k o n v e r tin s  im B lu tg e rin n u n g s- 
system .

In trinsic-System  
(G erinnung in A b w esen h e it 
des G ew ebsfaktors)

Prothrombin

PI asm a  - Thromboki nase 
A '

T h ro n ib o z y ten -F a k to r 3. 
F ak to r V III ., IX . u n d  X I. 
S tu a r t-F ak to r  
Calcium

Jr
P ro ak ce le rin  (F ak to r V.)
C alcium

Y

Throm bin

V
Fibrinogen  ---------------------------- >■ F ib r in

E xtrin sic -S ystem  
(G erinnung  in  A nw esenheit 
des G ew ebsfak tors)

Geivebsfaktor

+
P ro ak zelerin  (F a k to r  V.)

P ro k o n v e r tin  (F a k to r  V II.)

S tu a r t-F a k to r
Calcium

Abb 1. D ie P ro th ro m b in — T h ro m b in  U m w an d lu n g  in  A nw esenheit des G ew eb sfak to rs  u n d  
ohne  d iesen  (E xtrin sic - und  In trinsic-G erinnungssystem )

In  V erb in d u n g  m it dem  sowohl im  In tr in s ic -  wie E x trin s ic -S y s te m  
v o rk o m m en d en  S tu a r t -F a k to r  (H o u g ie , 1936) ergeben sieh einige w e ite re  
m it P ro k o n v e rtin  eng  zusam m enhängende  — Problem e. Die b e id en  F a k to re n  
steh en  e in an d e r n ic h t n u r in phy sik a lisch -ch em isch er, sondern  au c h  in  g e rin 
nungsphysio log ischer B eziehung nahe. D a sie m it den üblichen  V erfah ren  
n ich t v o n e in a n d e r g e tre n n t w erden k ö n n e n , gab m an ihnen g em ein sam  die 
B enennung  V II . F ak to r-K o m p lex . M angel an  S tu a r t-F a k to r  k a n n  ebenfa lls 
die U rsach e  d e r — v o n  d er H y p o p ro k o n v e rtin ä m ie  klinisch n ic h t d iffe ren 
z ierbaren  — k o n g en ita len  B lu te rk ra n k h e it sein. Die D iffe ren z ieru n g  der

7  Acta Medica XIV/1.
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b e id e n  h äm o rrh ag isch en  Z u s tän d e  is t im  L a b o ra to r iu m  au f fo lgende W eise 
m ö g lich  :

Tabelle IV

f -erinnungsphysiologische Analyse des »F a kto r V I I .  Komplexes« 

(D ifferenzierung des P ro k onvertin - u n d  S tuart-b 'aktor-M angels)

U n te r  s u  c h  u n g s r n  e th  o d  e
1 M a n g e l  a n  echtem

F a k to r  V I I S tu a r t- F a kto r

P ro th ro m b in a k tiv itä t  (Quick)
m it T h ro m b o k in a se ............................ p a tb o l. pathol.

m it S ty p v en  .......................................... n o rm a l pathol.

F a k to r  V II. K o m p lex  (K oller, 
Ow ren)

m it G eh irn th ro m b o k in ase  .............. p a th o l. pathol.

m it S t y p v e n .......................................... n o rm al pathol.

G erin im ngszeit................................................. n o rm al pathol.

R ek alz in ieru n g sze it....................................... n o rm a l pathol.

P ro th ro m b in k o n su m p tio n ......................... n o rm a l pathol.

U ntersuchung  de r T hrom bokinase-

bildung m it S e ru m ................................... n o rm al pathol.

I n  d er M ehrzahl d e r  in  der L ite ra tu r  m itg e te ilte n  Fälle ebenso w ie in  
u n se re m  F a ll s tan d  schw ere  H äm orrhag ie  im  V orderg rund  des k lin isch en  
B ild es . D er defek te  Z u s ta n d  der H äm o stase  is t  bei H y p o p ro k o n v e rtin äm ie  
a lle r  W ah rsch e in lich k e it n a c h  au f die L äsio n  des E x trin sic-S ystem s z u rü c k 
z u fü h re n . E s schein t u n e rläß lich , daß die b e i d er Zell-Läsion fre ig e se tz te  
G ew eb sk in ase  im stan d e  sei, d ie sonst n o rm a le  B lu tgerinnungsze it au ch  u n te r  
p h y sio lo g isch en  V erh ä ltn issen  zu v e rk ü rzen , a u f  e in  M inim um  zu red u z ie ren , 
u n d  d iese r P rozeß  k an n  n ic h t vo r sich g eh en , w enn  der V II. F a k to r  feh lt. 
W ie  J ü r g e n s  [15] sich tre ffe n d  a u sd rü c k t, k o m m t es zur E rs ta r ru n g  des 
G erin n u n g ssy stem s, die no tw end ige  loka le  h äm o sta tisch e  F u n k tio n  d e r  
G ew eb sk in ase  b le ib t aus.

Im  Z usam m enhang  m it d er Bolle des P ro k o n v e rtin s  in  der H ä m o s ta se  
e rg e b e n  sich aus den  e insch läg igen  F e s ts te llu n g e n  u n d  B eobach tungen  ein igeО о о О О О
F ra g e n  v o n  p ra k tisc h e r B e d e u tu n g , die h ie r n u r  b e rü h r t  w erden sollen.

E in e  d ieser F rag en  g ilt der A n tik o a g u la n tie n th e rap ie  m it C u m a rin 
p r ä p a r a te n  bzw . der K o n tro lle  d ieser T h erap ie . D ie zu r H em m ung d e r i n t r a 
v a s k u lä re n  G erinnung an g ew an d ten  C u m a rin d e riv a te  senken in e rs te r  L in ie  
d ie  K o n z e n tra tio n  dieses F a k to rs  ; der im  a llg em ein en  zur N achprü fung  d ieser 
B e h a n d lu n g  vorgenom m ene Q uick-T est is t eben fa lls  den V erän d e ru n g en  
d ieses F a k to rs  gegenüber am  em p fin d lich sten . A us dem  V orangegangenen
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fo lg t, d aß  die S enkung  des P ro k o n v ertin sp ieg e ls  n ich t h e rab g ese tz te  G e rin n 
b a rk e it b e d e u te t ; der a u f W irkung  d e r C um arine  in  v itro  b eo b a c h te te  D efek t 
d er B lu tg e rin n u n g , z. B . die h e ra b g e se tz te  P ro th ro m b in a k tiv itä t , i s t  m it 
d em  a n tith ro m b o tisc h e n  E ffek t in v ivo  n ich t g le ichbedeu tend . D ie C u m arin e  
ü ben  eine K o m plexw irkung  aus, ab e r v o r allem  und  am  a u sg e p rä g te s te n  
schäd igen  sie das E x trin sic -S y stem , g egenüber dem  in d er in tra v a s k u lä re n  
G erin n u n g  u n d  d ah e r auch  bei d er T h ro m b u sb ild u n g  eine en tsch e id en d e  
Rolle sp ie lenden  In trin sic -S y stem . D ie Q uick-M ethode reag ie rt seh r e m p fin d 
lich a u f  die in  d ieser H in s ich t w eniger w ich tige P ro k o n v e rtin v e rä n d e ru n g , 
is t ab e r g egenüber der P ro th ro m b in se n k u n g  n ic h t em pfind lich  u n d  noch  
w eniger oder ü b e rh a u p t n ich t g egenüber d e r  S enkung  d er fü r d ie  H ypo- 
k o a g u lo b ilitä t v e ra n tw o rtlic h en  F a k to re n  d e r Y orphase. D ie d en  Spiegel 
des V II . F a k to rs  w iedergebenden  h eu tig en  K o n tro llm e th o d en  sind n u r  so lange 
u n d  in dem  M aße als in fo rm a tiv  zu b e tra c h te n , als u n d  sow eit die V e rä n d e ru n g  
des V II . F a k to rs  und  des Spiegels d e r a n d e ren  F a k to re n  p ara lle l v e r lä u f t. 
A u f G ru n d  äh n lich er Ü berlegungen  em pfeh len  neuestens Zo l l ik o f e r  und  
M ita rb e ite r  [16] die B estim m u n g  d e r K o n z e n tra tio n  des S tu a r t-F a k to r s  zu r 
K o n tro lle  d er A n tik o ag u lan tien b eh an d lu n g . D ie K o n zen tra tio n ssen k u n g  dieses 
F a k to rs  d ü rf te  vom  th e ra p e u tisc h en  G e s ic h tsp u n k t von g rößerer W ich tig k e it 
sein , u n d  es is t  w ahrschein lich , d aß  au ch  die d u rch  Ü b erd o sie ru n g  v e ru r 
sa c h te n  B lu tu n g en  eher bei d er S enkung  d e r K o n zen tra tio n  dieses F a k to rs  
a u f tre te n .

Z U SA M M EN FA SSU N G

Ü b er d ie physio logische F u n k tio n  v o n  P ro k o n v e rtin  h a t  sich angesich ts d e r w id e r
sp rech en d en  B eo b ach tu n g en  bis zum  h eu tigen  T age  keine  allgem ein a n e rk a n n te , e in h e itlich e  
M einung en tw ick e lt. W ah rschein lich  n im m t P ro k o n v e rtin  e inen  speziellen P la tz  im  G erin 
n u n g ssy stem  ein  und  is t  fü r  die H äm o stase  u n en tb eh rlich .

In  e inem  F a ll von  iso lie rter H y p o p ro k o n v e rtin ä m ie  w urde das In trin s ic -G erin n u n g s- 
system  u n te rsu c h t. D ie E rgebnisse  der T hro m b o k in aseb ild u n g sp ro b e , der m it p a r tie lle r  
T h ro m b o k in ase  vorgenom m enen  U n te rsu ch u n g en  sowie des Qu ic k — FAVRE-GiLLY-Ver- 
suches w erd en  m itg e te ilt . V erfasser sch ließ t sich  de r A n sich t K ollers u n d  aller je n e r  A u to re n  
an , w elche die M einung v e r tre te n , d aß  in d e r die D u p liz itä t  des G erinnungssystem s ( E x tr in 
sic- bzw . In trin s ic -S y stem ) re sp ek tie ren d en  K a teg o ris ie ru n g  dem  P ro k o n v e rtin  e ine  w e se n t
liche R olle  n u r  im  E x trin sic -S y stem  zu geschrieben  w erden  kann .

D ie F rag e  de r gerinnungsphysio log ischen  V ersch iedenheit des P ro k o n v e rtin s  u n d  
S tu a r t-F a k to rs  sowie einige p ra k tisc h e  P rob lem e der C u m arin th erap ie  w erden  k u rz  e rö r te r t .
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COMPENSATORY RELATIONSHIP BETWEEN THE 
DIENCEPHALON AND THE HYPOPHYSIS 
IN HYPERMETABOLIC STATES AND IN 

SUPRAVENTRICULAR PAROXYSMAL TACHYCARDIA

I. H a y n a l , F . G ráf  and E . Matsch

2.1.1 M EDICAL CLIN IC , M EDICAL U N IV ER SITY , BUDAPEST 

(R ece iv ed  M arch 7, 1959)

I t  is genera lly  accep ted  th a t  th y ro id  fu n c tio n  is Im m o ra lly  re g u la te d  
b y  th e  hyp o p h y sis , b y  m ean s o f th e  th y ro tro p h ic  horm one se c re te d  b y  its  
a n te r io r  p a r t ,  especially  b y  th e  /З-group  of th e  basophilic  cells (H a lm i, 1950).

T h e  secretion  o f th y ro tro p h ic  ho rm one is reg u la ted  b y  th e  th y ro x in e  
level o f  th e  blood, e ith e r  b y  a d irec t ac tio n  on th e  cells o f th e  a n te r io r  p a r t 
o r in d ire c tly , th rough  th e  d iencephalon . I t  w as th o u g h t p re v io u s ly  th a t  
th y ro x in e  ex e rts  a h u m o ra l co n tro l on th e  hypophysis , n o ta b ly  on  th e  se
c re tio n  o f th y ro tro p h ic  h o rm o n e  w hich in  its  tu rn  de te rm ines th y ro x in e  se
c re tio n . A t p resen t, th e  fa v o u re d  assu m p tio n  is th a t  o f H off (1954) th a t  
th y ro x in e  a c ts  on th e  d ien cep h a lo n  (h y p o th a lam u s), w hich b y  n e rv o u s  im pulses 
in flu en ces th e  o x ida tive  p rocesses o f th e  p e rip h era l cells. In  a d d itio n , th y ro x in e  
c ircu la tin g  in  th e  b lood  ta k e s  p a r t  in th e  reg u la tio n  of c o m b u s tio n  in  th e  
p e rip h e ra l cells.

Ma h a u x  (1947) deve loped  th e  th e o ry  th a t  th e  “ su b s ta n c e  th y ro x in -  
affine”  o r  “ th y réo stim u lin e” , w hich  should  be id en tica l w ith  or c lose ly  re la te d  
to  th e  th y ro tro p h ic  h o rm o n e , reg u la tes  th e  func tion  of th e  d ien cep h a lo n . 
T h y ro x in e  p roduced  b y  th e  ac tio n  of “ th y réo stim u lin e”  reach es th e  a n te rio r  
p i tu i ta ry  th ro u g h  th e  b lood  a n d  fo rm s w ith  th e  “ su bstance  th y ro x in a f f in e ”  a 
com plex  m olecule id en tica l w ith  th e  eosinophile granules. T h e  s a tu ra te d  
th y ro x in a ff in e  su b stan ce  in h ib its  th e  fu n c tio n  o f th e  d ien cep h a lo n , w hereas 
th e  u n s a tu ra te d  orig inal th y ro x in a ff in e  su b stan ce  s tim u la tes  i t .  T h e  ac tion  
o f th y ro x in a ffin e  su b stan ce  on th e  eye m uscles should  cause th e  e x o p h th a lm o s  ; 
i ts  a c tio n  on  th e  th y ro id s  an d  on th e  p e rip h era l cells should  b rin g  ab o u t an 
increase  in  m etabo lism  th ro u g h  nervous m ed ia tion .

T h e  la te s t  in v es tig a tio n s , how ever, h av e  th ro w n  som e d o u b t on these  
m ech an ism s. J e n s e n  an d  Clark  (1951), J e n t z e r  (1953), S t u r m  an d  W er
nitz  (1956) show ed th a t  th y ro x in e  co n ta in in g  rad io-iod ine is d ep o s ited  in 
th e  p o s te r io r  p itu ita ry , in  th e  m ed ian  em inence an d  in th e  tu b e r  c inereum .

E ngström  and  Ma r k a h d t  (1954) ascribe  a reg u la to ry  fu n c tio n  also 
to  th e  p e rip h era l o x id a tio n s. T hese could reg u la te  th e  p ro d u c tio n  o f th y ro - 
tro p h ic  ho rm one  in d e p e n d e n tly  o f th e  b lood level o f th y ro x in e . I t  appears
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to  be proven  th a t  a fa ll in  blood th y ro x in e  in  consequence o f d im in ished  
th y ro id  function  en h an ces  th e  release of th y ro tro p h ic  horm one. O n th e  o th e r 
h a n d , i t  is questio n ab le  w h e th e r  there  ex is ts  b e tw e e n  th e  h y p o th a la m u s  and  
th e  p i tu i ta ry  a s im ila r c o m p e n sa to ry  re la tio n sh ip , o r, in  o th e r w ords, w h e th e r 
a  ch an g e  in p itu ita ry  a c t iv i ty  elicits th e  re c ip ro c a l change in th e  fu n c tio n  of 
th e  h ypo tha lam us.

T he close re la tio n sh ip  betw een th e  c e n tra l  nervous system s and  th e  
en d o c rin e  system  is w ell-k n o w n  from  b o th  c lin ica l o b serv a tio n s an d  an im al 
e x p e rim e n ts . The fa c t is u n d en iab le , b u t th e  m o d e  o f a c tiv ity  and  th e  a n a to m 
ic a l  su b s tra te  of th e  c o rre la tio n  still need  c la r if ic a tio n . The endocrine  g lands 
w ith  th e  exception  of th e  po ste rio r p i tu i ta ry  a n d  th e  ad rena l m edu lla  have 
no  secre tom oto r nerves; m o re  precisely, th e  ex is te n c e  o f sec re to m o to r nerves 
h a s  n o t  been p roven . I t  is  genera lly  assum ed  t h a t  th e ir  function  is re g u la te d  
th ro u g h  th e  p itu ita ry  t ro p h ic  horm ones.

I f  th e  d iencephalic  co n tro l of th e  se c re tio n  of th e  tro p h ic  ho rm ones 
w ere  p roved , th is  w ould  d ec id e  the  question  o f  th e  nervous reg u la tio n  o f th e  
en d o c rin e  glands u n d e r  p i tu i ta r y  control. T h e  fu n c tio n a l-a n a to m ica l in v es tig 
a tio n s  o f P opa and  F i e l d i n g  (1931), in s tig a te d  b y  R a i n e r , an d  th e  s im ila r 
s tu d ie s  b y  W islocky  a n d  K in g  (1933, 1937) ; H a r r is  (1948, 1951) ; H ild  
a n d  Z e tler  (1952) ; T ö r ö k  (1954) ; K o v á c s , B achrach , J a k o b o v it s , 
H o r v á t h  and K o r p á s s y  (1954) ; Me r é n y i  (1948) ; an d  o thers h a v e  e lu 
c id a te d  th e  anatom ical a n d  neurohorm onal b asis  o f th e  connections betw een  
th e  d iencephalon  an d  th e  p itu ita ry . In  th e  a n te r io r  lobe of th e  p i tu i ta ry  
o n ly  th e  blood vessels a re  alleged to  h av e  a n  in n e rv a tio n  w hich is b o th  
s y m p a th e tic  and p a ra s y m p a th e tic , b u t th e  g la n d u la r  elem ents do n o t have 
a  p ro p e r  secretom otor in n e rv a tio n . I t  has b een  p re su m ed , fu rth e r , th a t  th e  
n e rv o u s  im pulses o f th e  d iencephalon , a f te r  h a v in g  reached  th e  neuro- 
h v p o p h y s is , are “ t r a n s la te d  in to  th e  chem ical la n g u a g e ”  and  th e  chem ical 
m essengers reach th e  a d e n o h y p o p h y sis  Im m o ra lly  in  th e  p o rta l vessel system  
o f  th e  in fu n d ib u la r s ta lk  a n d  th e  tu b e ra l p a r t  o f  th e  adenohypophysis . The 
m a jo r i ty  of the a b o v e -m en tio n ed  au tho rs ag ree  in  th a t  th e  d irec tion  o f th e  
b lo o d  flow  in th is  p o r ta l  s y s te m  is from  th e  h y p o th a la m u s  to  th e  ad en o h y p o 
p h y s is . P opa and F i e l d i n g  (1931), who w ere th e  f i r s t  to  describe th is  sy stem , 
a s s e r te d  th a t  the  d irec tio n  o f  flow  was in  th e  re v e rse  d irec tion . T örök (1954) 
■observed th e  m ain flow  f ro m  above dow nw ards ; a n d  an o th e r flow  in  th e  
n e ig h b o u rh o o d  of th e  p i tu i t a r y  groove, w hich  is d ire c te d  upw ards. Sp a n n e r  
(1925) po in ted  out th a t  th e  d irec tio n  of th e  b lood  flo w  can  be varied  b y  a p p ro 
p r ia te  m eans such as a rte rio -v e n o u s  anastom oses, co n stric to r m u scu la r rings 
in  th e  sm all blood vessels, e tc . I t  is certa in ly  also  p o ssib le , a lthough  i t  is a m ere 
su rm ise , th a t  th y ro x in e , re a c h in g  the  p o ste rio r p i tu i ta r y  and  th e  em in en tia  
m e d ia n a  of th e  tu b e r  c in e re u m , influence in  so m e w ay  th e  fu n c tio n  o f th e  
a n te r io r  p itu ita ry  an d  t h a t  th e  reciprocal in flu e n c e s  betw een  th e  p itu ita ry
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an d  th e  h y p o th a la m u s  c a n  be doub led  in  case o f need  b y  chan g es in  th e  
p o rta l c ircu la tion  w ith  re p e a te d  a lte rn a tio n  from  th e  h y p o th a la m u s  to  th e  
p itu ita ry  an d  th en ce  fro m  th e  p itu ita ry  b ack  to  th e  h y p o th a la m u s . T he 
in v estig a tio n s of B a b g m a n n  (1954) an d  his school should  be m en tio n ed  a t  
th is  ju n c tu re . A ccording to  th e m , th e  neu ro -endocrine  secre tions o f th e  para - 
op tic  nucleus are lead  b y  n e rv o u s  p a th s  to  th e  p o s te rio r  lobe o f th e  p i tu i ta ry  ; 
th e  secre tions found  in  th e  p o ste rio r  p i tu i ta ry  a re  n o t sy n th e tiz e d  th e re  b u t 
in  th e  p a rao p tic  nu c leu s ; th e  p o ste rio r lobe cells a re  m ere ly  th e ir  p lace  o f 
sto rage .

O ne of us (I. H .) g av e  a d escrip tion  of th e  syn d ro m e o f h y p o p itu i ta ry  
h y p e rth y ro id ism  a t  th e  1949 M eeting of the  H u n g a ria n  P hysio log ica l Society . 
T hese p a tie n ts  are a s th e n ic , have  no rm al th y ro id s  and  e x h ib it “ v eg e ta tiv e  
s tig m a ta ”  (B e r g m a n n ) (w ide open eyelids, m o d era te  p ro tru s io n  o f th e  
bu lb i, s ligh t sign o f G r a e f e , trem o r, h y p e rh y d ro sis , sm all te m p e ra tu re  rises,, 
ta c h y c a rd ia  and lab ile  ca rd ia c  a c tiv ity , e tc .). T h e y  h av e  an  e lev a ted  B M R . 
I t  w as p ro v ed  b y  fu n c tio n a l te s ts  (d im inu tion  o f th e  specific d y n am ic  action  
o f p ro te in s  ; f la t  g lucose-to le rance  curve ; increased  insu lin  se n s itiv ity  ; 
T h o rn  te s t ,  etc.) th a t  th e  a c tiv ity  of th e ir  p i tu i ta ry  is below  th e  n o rm al. In  
som e o f th ese  p a tie n ts  an  increased  serum  iod ine  level w as fo u n d  using 
D e m e c z k y ’s (1943) m e th o d  o f ca ta ly tic  iod ine d e te rm in a tio n  (based  in  th e  
p rin c ip le  o f Sa n d e r s — K o l t h o f) ; in  o th e rs  i t  w as a t  th e  u p p e r  no rm al 
lim it. S ince th a t  tim e  w e h av e  estim a ted  th e  p ro te in -b o u n d  iod ine  in  all cases. 
T he n o rm a l value w as fo u n d  to  be 4 to  7,5 /tg/100 m l, w ith  an  e rro r  of 
±  2 — 4 jMg/100 ml.

A to ta l  of 30 p a tie n ts  w as in v es tig a ted  ( Table I ) .  T he  va lu es  for p ro te in - 
b o u n d  iod ine in  th e ir  se ru m  w ere as follows. In  3 p a tie n ts  w ith  h y p e r th y ro 
id ism  th e  value w as ab o v e  7,5 /zg/100 m l ; in  8 p a tie n ts  it  w as n o rm a l ; in  
14 d im in ished , less th a n  4 /zg/100 m l. In  5 p a tie n ts  no iodine d e te rm in a tio n  
w as m ade. All these  p a tie n ts ,  regard less of th e ir  serum  iodine v a lu e , ex h ib ited  
an  increased  BM R an d  a ll th e  above-described  sy m p to m s. T hey  w ere, th e re fo re , 
d iagnosed  as suffering  fro m  h y p o p itu ita ry  h y p e rm e tab o lism . T h e  p a tie n ts  
w ith  h y p e rth y ro id ism  fo rm ed  a sm all frac tio n  o f  th is  g roup . In  all th e  3 g roups 
in tra m u sc u la r  t r e a tm e n t  w ith  th y ro tro p h ic  ho rm one  (P raeg lan d o l fo rte , 
R oche ; o r A m binon, O rg an o n , for 6 to  10 days) or im p la n ta tio n  o f p i tu i ta ry  
b ro u g h t ab o u t a decrease  in  th e  B M R , a drop in  th e  in te n s ity  or th e  com plete  
d isap p earan ce  of th e  v e g e ta tiv e  s tig m a ta  an d  in  som e cases an  increase  in  
b o d y  w eight. The level o f  p ro te in -b o u n d  iod ine d im in ished  in  m o st p a tie n ts  
in  w hich i t  had been  e le v a te d , an d  rose in  th o se  in  w hich i t  h a d  been  low. In  
th e  p a tie n ts  w ith n o rm a l serum  iodine va lues, sm all increases an d  decreases 
occurred .

O n th e  basis o f th e  c u rre n t theories o f th e  co rre la tion  be tw een  h y p o 
th a la m u s , p itu ita ry  a n d  th y ro id , one would h av e  ex p ec ted , as a consequence



C
I 

<N

1 0 4 I. HAYNAL, F. GRÁF and E. MATSCH

Table I

N o. N a in e , age, sex T r e a tm e n t B efo re  t r e a tm e n t A f te r  t re a tm e n t

B M R
о//0

S e ru m  I 2
/ 'g %

BAIR
° 'о

S eru m  I a
№%

1 . T . I. 56 y. ? A m biiion  (12 A m p.) + 3 7 1 1 . 4 +  5 7.3
2. L . N . 26 y. ? A m b in o n  (8 A m p.) +  20 9.6 +  9 12.1
3. D. S. 34 y. ? P ra e g la n d o l fo rte  

(12 A m p .)
+ 2 2 9.0 - р  15 5.5

4. P . P . 33 y. ç P raeg lan d o l fo rte  
(12 A m p .)

+  24 7.5 +  9 6.0

5-. Sz. P. II.
24 y.

O P ra e g la n d o l fo rte  
(8 A m p .)

+ 2 0 7.5 +  9 3.8

<6. L . B .  31 y. ? A m binon  (8 A m p.) +  17 7.5 +  8 15.4
'7 4 » B. J .  27 y. O P ra e g la n d o l fo rte  

(8 A m p .)
-1-30 6 . 6 +  12 —

8 . P . I. 38 y. Oт A m b in o n  (6 A m p.) + 3 0 6.5 -  8 15.4
9 . T . S. 33 y. ç A m binon  (7 A m p.) +  29 6.2 —  2 11.9

10. H . L. 50 y. -A
0 P ra e g la n d o l fo rte  

(6 A m p .)
+  17 6.2 +  8 6.0

11. Sz. P . I. 24 y O P raeg lan d o l fo rte  
(6 A m p .)

+  28 5.5 +  8 4.3

12. Sz. G. 
32 y.

? P ra e g la n d o l fo rte  
(10 A in p .)

- 3 0 3.8 +  12 4.7

13. F . B. 34 y. ? P ra e g la n d o l fo rte  
(12 A m p .)

+ 3 0 3.3 +  24 6.6

14. R . Y. 27 y. 9-r T ra n s p la n ta tio n  of 
a n t. p i tu i t

+  17 3.2 —  1 4.1

15. Sz. I. 
29. y.

P-F P raeg lan d o l fo rte  
(5 A m p .)

+ 4 6 3.1 + 4 5 2.1

i6 . R . M. 27 y. 2 A m binon  (8 A m p.) + 4 2 3.1 + 2 3 1.6
17. F . M. 38 y. ? A m binon  (11 A m p.) +  33 2.8 + 3 0 4.6
18. К . I .  35 y. •AO A m binon  (8 A m p.) + 3 7 2.8 +  8 4.4
1 9 . G. D. 49 y. 3 P raeg lan d o l fo rte  

(10 A m p .)
+ 2 5 1.7 +  з 4.8

20. M .Y . 21 y. O A m b in o n  (12 A m p.) + 3 4 1.6 +  20 8.7
21. Sz. I. 38 y. ? A m binon  (17 A m p.) + 3 4 1.6 +  7 4.8 

8 5
22 . Sz. M.

43 y.
$ P ra e g la n d o l fo rte  

(10 A m p .)
+  ?2 1.5 +  10 2.6

23. B. L. 39 y. 2“T A m binon  (10 A m p.) ^ 3 0 0.9 +  11 3.3
24. Sz. P. 

27 y.
? T ra n s p la n ta tio n  of 

a n t. p i tu i t .
+  17 4.3 +  7 6.2

25. Sz. y .
53 y.

O T ra n s p la n ta tio n  of 
a n t. p i tu i t .

+  21 4.1 — —

26. B . K. 56 y. ? P raeg lan d o l fo rte  
(11 A m p .)

- 2 6 — +  9 —

27. V. Y . 25 y. ? P ra e g la n d o l fo rte  
(4 A m p .)

+  19 — +  3 —

28. B. S. 36 y. $ P ra e g la n d o l fo rte  
(4 A m p .)

+  17 — +  6 —

29. В. I. 36 y. O P ra e g la n d o l fo rte  
(20 A m p .)

+ 6 4 — + 3 4 —

30. B. B. 39 y. 2 P raeg lan d o l fo rte +  21 — +  0 —
(9 A m p .)
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o f  th e  d im in ish ed  p itu i ta ry  function , a low  B M R  and  a low se ru m  io d in e  
level ; a f te r  t re a tm e n t w ith  th y ro tro p h ic  h o rm o n e  an d  p itu ita ry  im p la n ta t io n , 
on  th e  o th e r  h a n d , one w ould have e x p e c te d  an  increase in th e se  v a lu e s . 
C o n tra ry  to  th ese  e x p ec ta tio n s , th e  BM R w as above the  no rm al in  all o f  
the  cases, an d  in  a b o u t h a lf  of th e  cases show in g  th is  clinically sh a rp ly  d e fin e d  
sy n d ro m e th e  d im in ished  p itu ita ry  fu n c tio n  co inc ided  w ith  a low se ru m  io d in e  
v alue  an d  in  a sm aller n u m b er of p a tie n ts  w ith  a norm al or e le v a te d  io d in e  
c o n te n t. T h e  effect o f th e  tre a tm e n t w ith  th y ro tro p h ic  horm one w as  also  
c o n tra ry  to  these  assu m p tio n s. BM R an d  se ru m  iodine did no t rise  ; B M R  
d im in ish ed  in d ep en d en tly  of th e  change (a rise  o r a fall) in se ru m  io d in e .

W e suggest th a t  th e  m echanism  o f th e s e  changes is as fo llow s. T h e  
d im in ish ed  a c tiv ity  of th e  p itu ita ry  s tim u la te s  th e  hypo th a lam u s. T h e  h y p o 
th a la m u s  accelera tes B M R  th ro u g h  n erv o u s ch an n e ls  w ithou t an in v o lv e m e n t 
o f  th e  th y ro id . In  th e  few [3] cases in  w hich  th e  se rum  iodine level w as h ig h , 
лее m u s t assum e a d irec t s tim u la tio n  of th e  th y ro id  th ro u g h  nervous im p u lse s . 
T h e  a d m in is tra tio n  o f th y ro tro p h ic  h o rm o n e  is a su b stitu tio n  th e ra p y . B y  
su p p ly in g  th e  m issing horm one, th e  h y p e ra c tiv i ty  o f the  h y p o th a la m u s  is 
so o th ed  a n d  m ade to  re tu rn  to  th e  no rm al lev e l. T he consequence o f  a  n o rm a l 
h y p o th a la m ic  a c tiv ity  will be th e  d isap p ea ran ce  o f th e  stigm ata o f a u to m a tic  
n ervous h y p e re x c ita b ility  and  the  d ecrease  o f  BM R. I t  ap p ears  t h a t  th is  
m echan ism  is sim ilar to  th e  depression o f  in c rea sed  p itu ita ry  a c t iv i ty  b y  an  
e le v a te d  th y ro x in e  level.

In  3 p a tie n ts  (cases Nos. 6, 8, 9) th e  b lood  serum  iodine w as n o rm a l 
an d  in  one (case N o. 2) it  sligh tly  ra ised  ; th y ro tro p h ic  horm one s lo w ed  dow n 
the  B M R  in  all o f th em  a lthough  th e  se ru m  io d ine  values in creased . I t  m a y  
be assu m ed  th a t  in  th ese  p a tien ts  th e  n o rm a l or even  th e  elevated  se ru m  iod ine  
level w as re la tiv e ly  low in  consequence o f  an  increased  th y ro x in e  re s is ta n c e  
o r th y ro x in e  d em an d  o f th e  tissues. T h e  in su ffic ien t hypophysea l a c t iv i ty  
w as n o t able to  ra ise  th y ro x in e  p ro d u c tio n  to  th e  necessary  level. T h e  in a d 
e q u a c y  o f  th y ro x in e  su p p ly  to  th e  d ien cep h a lo n  stim u la ted  th is  a re a  to  
in c reased  a c tiv ity , w ith  th e  accelerated  B M R  b y  nervous m eans. W h en  th e  
th y ro tro p h ic  horm ones adm in iste red  h a d  e le v a te d  th e  serum  th y ro x in e  lev e l, 
th e  e x c ita to ry  s ta te  of th e  d iencephalon  d im in ish ed , the neurogenous rise  in 
BM R  ceased ; th u s w as developed th e  s ta te  in  which BMR d im in ish e d  
s im u ltan eo u sly  w ith  a rise in serum  iod ine  level.

T ab le  II show s th e  d a ta  of 17 obese p a t ie n ts  who exhibited  th e  fo llow ing 
signs a n d  sym p to m s o f th y ro id  h y p e ra c tiv ity  : w ide open eyelids, m o d e ra te  
e x o p h th a la m u s , th e  sign of Gr a e f e , tre m o r, sw ea tin g , ca rd io -vascu lar la b ility , 
e tc . E x c e p t for cases 6 and  10, the  th y ro id s  w ere  norm al. These tw o  ex cep tio n s  
had  a sm all, f la t  go iter. Such p a tien ts  a re  g en e ra lly  classified as obese  hyper- 
th y ro id ic s . T he d is tr ib u tio n  of excess w e ig h t o f the p a tie n ts  ca lc u la ted  
acco rd in g  to  B roca’s ru le  was as follow s :
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Less th a n  15 p e r  cen t, 2 cases 
15 — 20 p e r  cen t, 11 cases 
26 — 30 p e r  cen t, 3 cases

m ore th a n  30 p e r  c e n t 1 case.

A s regards th e ir  se ru m  iodine c o n te n t, th e  p a tie n ts  fall in to  3 g ro u p s . 
T h e  1 st g roup  was fo rm ed  by  3 p a tien ts  w ith  e lev a ted  serum  iod ine  c o n te n t  ; 
th e se  w ere obese p e rsons w ith  real h y p e rth y ro id ism . The 2nd g ro u p  w as 
m a d e  u p  by  5 p a tie n ts  w ho  h ad  norm al io d in e  v a lu es . In  th e  3rd  g ro u p  th e  
p a t ie n ts  h a d  su b n o rm a l io d ine  levels ; th e se , th e re fo re , were obese p e rso n s  
w ith  h y p o th y ro id ism . A lth o u g h  th e  serum  io d in e  v a lu es  varied  w idely , c lin ica l 
co n s id e ra tio n s  rev ea led  no  difference am o n g st th e se  pa tien ts . T h e  fu n c tio n  
o f  th e  p i tu i ta ry  o f th e se  p a tie n ts  w ith a c c e le ra te d  BMR was n o t u n ifo rm , 
e i th e r  ; it  was in c reased  in 6 and d im in ished  in  4 of the 10 in v e s tig a te d  
su b je c ts .

A ctiv ity  of the  p i tu i ta r y  
h igh low

P a t ie n ts  w ith  norm al se ru m  io d in e  co n ten t 4 ( ? ) ,  8 6

,,  w ith  d im in ished  iod ine c o n te n t 9, 12, 16,17 10, 14, 15 (? )

In  p itu ita ry  h y p e rfu n c tio n , therefo re , som e o f th e  patien ts  had a n o rm a l, 
th e  r e s t  a d im in ished  se ru m  iodine co n ten t. T h is  m eans th a t  fo r a t ta in in g  
th e  n o rm a l serum  iod ine  v a lu e , an increase in  th e  ac tiv ity  of th e  p i tu i ta r y  
w as n ecessa ry , resp . th a t  n o t even the  in c re a se d  hypophyseal fu n c tio n  h a d  
su fficed  to  raise th e  io d in e  v alue  to th e  n o rm a l level. In th e  2nd  g ro u p  
p i tu i ta r y  fu n c tio n  w as d im in ished  and th e  io d in e  values were e ith e r  n o rm a l 
o r su b n o rm a l. In  sp ite  o f  th e  d im in ished  p i tu i ta r y  function , th e re fo re , a 
n o rm a l serum  iodine v a lu e  was estab lished , re sp . th e  dim inished p i tu i ta r y  
fu n c tio n  h ad  b ro u g h t a b o u t a dim inished fu n c tio n  o f the  th y ro id s .

A ll th ese  p a tie n ts , w ith o u t regard  to  th e ir  serum  iodine c o n te n t, w ere 
s u b je c te d  to  t re a tm e n t w ith  0,5 to  1,5 g th y ro id  d a ily  for 3 to  6 w eeks. T h e  
re s u lt  o f  th is  th e ra p y  w as a rise in serum  io d in e  co n ten t and slow ing o f  th e  
B M R . M -hat is th e  m ech an ism  of this p a ra d o x ic a l phenom enon?

B esides th y ro x in e  a role has been a sc rib ed  to  the following h o rm o n es  
o r n e rv o u s  organ izing  c en tre s  in  governing th e  m etab o lism  of th e  o rg an ism . 
T h e rm o th y r in e  (Ma n s f e l d  1943), the ex is ten ce  o f  w hich horm one does n o t 
a p p e a r  to  be su ffic ien tly  su b s ta n tia te d  ; th y ro tro p h ic  horm one (Co ll ip  1947, 
H o u s s a y , A r t u n d o , Манатах 1947, etc.) ; th e  d iencephalon , an d  acco rd in g  
to  so m e au th o rs , th e  m esencephalon  or a t  le a s t  th e  path s  passing  th ro u g h  
i t  (S z e n t á g o t h a i , D o n h o f f e r  1953) ; f in a lly , th e re  exists ev idence o f  a 
c o r tic a l con tro l. T h y ro x in e  ac ts  on the d ie n cep h a lo n , perhaps also on  th e  
p e r ip h e ra l cells ; th y ro to p h ic  horm one ac ts  on th e  diencephalon.
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Table II

Obese persons w ith  hypermetabolism

No.
N am e, age, в е х , 
w eight height Treatm ent

Before trea tm en t A fter tre a tm e n t

BMU
0//о

Serum I» 
g*%

BMR
%

Serum  I j
pg%

l. К . I. 43 y. <? D ity rin , Seven al +  28 15.9 __ __
76.30 kg
167 cm

2. M. I. 29 y. $ +  19 11.2 — —
74.20 kg
161 cm

3. L. L. 62 y. $ T hyro id  ta b l.
65 kg d a ily  0.5 g +  24 9.1 +  41 6.5
149 cm for 8 days

4. .1. V. 52 y. 9
90,60 kg. T hyro id  ta b l . +  26 7 .2 — —
174 cm .

5 . F . S . 58 y. 9
72 kg. T hyro id  tah i. +  19 6.9 — —
158 cm

6 . T . I. 33 y. 9
82.6 kg. P lienobarb iton  0.20 + 4 7 5.6 +  14 —
168 cm p er day

7. R . I . 53 y. s T hyro id  tab l.
83.5 kg. (daily  0.5 g +  21 4.8 +  4 7 .1
172 cm . for 3 weeks)

8. H. K . 38 y . 9 T hyro id  tah i.
78.7 kg. ( 0 .3  g t .  i. d. fo r +  19 4.1 +  7 5.8
160 cm . 4 weeks)

9. Z . Y .  27 y . <5 T hyro id  tab l.
80 kg. (daily  0.5 g +  20 3.7 — 1 5.3
162 cm . for 4 weeks)

10. R. F  2 7  Y . 9 T h yrox ine  tab l.
78 kg. (daily  1 mg +  28 3.7 +  9 9.0
162 cm . fo r 6 m on ths)

1 1 . S. GY. 58 y. 9 T h y ro id  ta b l.
84 kg. (0,3 g b. i. d. + 4 3 3.4 +  « 13.8
168 cm . for 6 weeks)

12. Y . GY  56 y. 9 T h y ro x in e  in j.
66 kg. 1 m g daily  for +  41 3.3 — 2 13.0
158 cm . 16 days

13. V. GY. 59 y. 9 T hyro id  ta b l.
70 kg (0.5 g for + 4 1 3.3 +  26 6.0
158 cm . 3 years)

1 4 . P . .1. 35 y. 9 T hvro id  ta b l.
71.9 kg. (0.5 g b . i. d. for +  30 3.0 — 2 4.7
163 cm . 8 weeks)

13. R. A .53 y. 9 T hyro id  tab l.
62 kg. (0.3 g b. i. d. +  29 2.9 +  11 6.1
150 cm . fo r 4 weeks)

16. T). V. 46 y. 9 T h y ro id  ta b l.
65 kg. (0.3 g b. i. d. for +  20 2.0 4- 2 4.3
150 cm . 18 days)

17. T . Y . 38 y. 9 T hyro id  tab l.
86.3 kg. 0.3 g b . i. d. for + 3 2 1.1 +  7 6.2
149 cm . 6 weeks)
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I n  our cases (T ab le  I I )  th e  increased  B M R  could not h av e  b een  th e  
consequence  of an  in c re a se d  th y ro id  fu n c tio n  b ecau se  in  th e  m a jo r i ty  of 
th e  cases th e re  w ere p ro o fs  of a d im in ished  th y ro id  function. I n  c o n tra s t  
w ith  th is , th y ro id  th e r a p y  b ro u g h t ab o u t a slo w in g  of BMR to g e th e r  w ith  
a n  in c rea se  in  th e  v a lu e  o f  serum  iodine a n d  a  su sp en sio n  or a b o litio n  o f  th e  
o th e r  signs and  sy m p to m s  of an  increased  e x c ita b ili ty  of th e  a u to n o m ic  
n e rv o u s  system . T h e  in c re a se d  BM R m u st h a v e  b een  due to  an  in c rea sed  
a c t iv i ty  of th e  d ien cep h a lo n , w hich th en  w as d e p re sse d  b y  the a d m in is tra tio n  
o f  th y ro id  e x tra c t, th a t  is  b y  a su b s titu tio n  th e ra p y . These fa c ts  m ak e  i t  
seem  p ro b ab le  th a t  th e  e x c ita to ry  s ta te  o f  th e  d iencephalon  serves a co m 
p e n s a to ry  purpose.

I n  th e  follow ing p a ra g ra p h  we d escribe  24 p a tie n ts  who h a d  b een  
o p e ra te d  on (resection  o f  th e  thy ro id ) b e cau se  o f  thy ro id  h y p e rfu n c tio n  
(T a b le  I I I ) .  The in d ic a tio n  for th e  o p era tio n  h a d  n o t been assessed  b y  us. 
T h e  p a tie n ts  cam e to  u s  because th e ir  “ h y p e r th y ro id ism ” h a d  re lap sed . 
T h e  p a tie n ts  fell in to  th re e  groups. In  th e  1 st g ro u p  th ere  were 3 p a tie n ts  
w ith  re a l h y p e rth y ro id ism , w ith  an  e lev a ted  s e ru m  iodine level, acce le ra ted  
B M R  a n d  all the  u su a l c lin ica l signs and  s y m p to m s . Of these no m ore  will 
be  sa id . T here w ere 13 p a tie n ts  in  th e  2nd  g ro u p  ; th e  serum  io d ine  level 
a n d  th e  high BM R p ro v e d  th a t  th ey  a c tu a lly  su ffe red  from  h y p o th y ro id ism  
w ith  an  accelerated  B M R . T h e  p a tien ts  were g iven  th y ro id  ex trac t or th y ro x in e , 
th e ir  se ru m  iodine leve l ro se  an d  BMR slow ed d o w n . Cases 7, 9, 16 d id  n o t 
b e lo n g  to  these  g roups b ecau se  th e y  were t r e a te d  w ith  p a ra -h y d ro x y -p ro p io - 
p h e n o n . The 3rd g roup  w as  m ade up of 3 p a t ie n ts ,  rea l h y p o th y ro id s  w ith  
low  se ru m  iodine an d  low  B M R  and clinical sy m p to m s  so obvious t h a t  th e  
d iag n o sis  could be m ad e  w ith o u t any  la b o ra to ry  exam ination . F in a lly , in  
a d d it io n  to  th e  above g ro u p s  we observed 5 cases  in  w hich the  se ru m  iod ine  
w as n o rm a l and th e re fo re  th e y  d id  not in te re s t  us in  th is  connection .

I n  th e  2nd  g ro u p , in  som e of th e  p a t ie n ts  p itu ita ry  h y p e rfu n c tio n  
d ev e lo p ed  in consequence o f  the thy ro id  h y p o fu n c tio n . In  these cases th e  
a c c e le ra tio n  of BM R w as b ro u g h t abou t b y  th e  increased  a c tiv ity  o f th e  
p itu ita ry -d ie n c e p h a lic  sy s te m . In  those cases in  v rh ich  the  a c tiv ity  o f  th e  
h y p o p h y s is  was d im in ish ed , e ith e r  orig inally  o r in  consequence of e x h a u s tio n , 
th e  acce lera tio n  of B M R  wras, in  our opinion, d u e  exclusively  to  an  in c rea sed  
a c t iv i ty  o f th e  d ien cep h a lo n .

I t  follows from  th e  ab o v e  observa tions t h a t  th e  BMR supp lies on ly  
re s tr ic te d  in fo rm atio n  co n cern in g  thy ro id  a c t iv i ty  an d  it  is only in  c e r ta in  
d iseases  of the  th y ro id  t h a t  th a t  in fo rm ation  c a n  b e  relied upon. T h e re  is no 
d o u b t t h a t  in  Gr a v e s ’ d isease  or in  h y p e rfu n c tio n a l goitres th e  B M R  is a 
v a lu a b le  guide b o th  in  d iag n o sis  and  tre a tm e n t. I t  is , how ever, q u e s tio n a b le  
w h e th e r  i t  can fu rn ish  u se fu l d irectives in  o th e r  cases , such as the c lim ac te rics , 
o b e s ity , a f te r  th y ro id e c to m y  and  in p itu ita ry  ca c h e x ia , since BM R m a y  be
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Table III

Thyroidectomized patients

No. I Nam e, age, sex 
w eight, height

- T reatm ent
Before trea tm en t A fter tre a tm e n t

1
BMR

%
.. ,  I Serum I„

/*g%
BMR

0/
Serum  I 2

l . H . M. 33 y. 
45 kg.
164 cm.

?
+  44 16.3 — —

о / . Sch. S. 56 y. 
63 kg.
163 cm.

?
+ 3 4 16.1 — —

3. Cs.M. 56 y. 
57 kg 
164 cm.

?
+  25 10.9

-
—

4. F . L. 31 y.
50 kg. 
158 cm .

? D im enform  ta b l. 
im p la n ta tio n -r 36 3.7 +  12 6.1

5. D . J .  38 y. 
78.8 kg. 
168 cm .

? T hyro id  tab l.
(0.3 g b . i. d. for
8 weeks)

+  20 3.7 ±  о 5.7

6. V. B . 51 y. 
56.5 kg. 
158 cm.

9 T h y ran o n  tab l. 
(d a ily  50 mg 
fo r 14 w eeks)

. + 1 8 3.3 +  12 6.0

7. V. .1.41 y. 
62 kg. ' 
165 cm.

9 P arah y d ro x y -p ro p io - 
phen o n  (daily  3 g 
fo r 7 weeks)

+  27 3.1 +  9 2.9

8. P . 0 .  47 y. 
77.5 kg. 
181 cm .

J T h y ro id  tab l.
(0.3 g b. i. d . for 
6 weeks)

+  16 2.9 —  2 6.2

9. Sz. P . 38 y. 
82,7 kg. 
170 cm .

9 F ré n a n to l ta b l. 
(da ily  3 g) +  42 2.7 — —

10. Sz. S. 35 y. 
66.5 kg. 
177 cm .

■f.
О T h y ro id  tab l.

(0.3 g b . i. d. for 
3 weeks)

+ 25 2.6 __ 2 5.2

11. R . A. 31 y .  
59.5 kg. 
167 cm.

9 T h y ro id  ta b l.
(0.3 g b . i. d. for 
3 weeks)

+ 3 5 2.5 +  5 4.9

12.

r

H . J .  71 y. 
81 kg. 
165 cm.

9 T hyro id  ta b l.
(0.3 g b . i. d. for 
2 weeks

+  22 2.1 +  5 4.9

13. B. A. 43 y .  
43 kg. 
150 cm .

9 —
+  34 2.0 —

14. M. E . 25 y .  
56 kg.
164 cm.

9 T h y ro id  an d  th y ro 
x ine  com bined for 
40 days

+28 1.5 +  22 5.1

15. D. I. 21 V.
54.8 kg. 
154 cm.

9 D ity rin  ta b l. 
(once a day  
for 30 days)

+  16 1.0 +  11 3.1
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Table I I I  ( con tinued)

N o. Name. age. sex
T re a tm e n t

Before tre a tm en t A fter tre a tm en t

w eight, height BMR Serum I» BMR Serum  I*
% M6°o /0 №%

16. D . J .  23 y. ? P a rah y d ro x y p ro p io -
46 kg. phen o n  (d a ily +  29 0.7 +  21 1.9
148 cm. 1 g fo r  25 days)

17. H . K . 34 y. $ T h y ro id  ta h i . —  3 3.7 _ —

57 kg.
162 cm.

18. B . L . 34 y. $
63 kg. 
170. cm.

T h y ro id  ta b l. — 19 3.2 — —

19. D . J .  51 у. ? »
88. 7 kg. 
145 cm.

T h y ro id  ta b l. +  28 2.0 — —

20. S. E . 36 y. 
66 kg 
166 cm.

$ T h y ro id  ta h i .
(0.3 g d a ily  
for 3 w eeks)

+  16 7.0 +  12

21. G. A. 38 V. ?
48.4 kg. 
158 cm .

+  4 6.7 — —

22. V. L. 27 V. ?
50 kg . 
162 cm .

—• +  24 6.2 — —

28. F . M. 28 V. ? T h y ro id  ta b l.
73 kg. (0.5 g b . i. d. for —  1 5.6 +  17 7.2
159 cm. 3 w eeks)

24. R . S. 48 y. $
49 kg. 
149 cm.

— —  1 5.5 — —

in flu en ced  also by  th e  th y ro tro p h ic  horm one a n d , as ou r in v es tig a tio n s  h av e  
sh ow n , b y  th e  d ien cep h a lo n . R esu lts  of b o th  c lin ica l o b serv a tio n s an d  a n im a l 
e x p e rim e n ts  prove th a t  re m o v a l of the  th y ro id  or th e  depression  of its  fu n c tio n  
causes e ith e r  an  increase  in  th e  function  of th e  p i tu i ta r y  or a h y p e re x c ita b ility  
of th e  d iencephalon . In  p a t ie n ts  w ith  a h y p o -fu n c tio n in g  p itu i ta ry  an d  a 
h y p e ra c tiv e  th y ro id  an d  in  analogous obese p e rso n s , in  w hom , in  sp ite  o f a 
d im in ish ed  a c tiv ity  o f th e  p i tu i ta ry , the  se ru m  io d ine  level is e ith e r  n o rm al 
or e le v a te d , it  m u st be assu m ed  th a t  th e  d ien cep h a lo n , if  need arises, can 
s t im u la te  th e  a c tiv ity  o f th e  th y ro id s  th ro u g h  n e rv o u s  channels and i t  can  
th u s  ra ise  th e  level o f se ru m  iodine.

F in a lly , a g roup  o f p a t ie n ts  will be d iscu ssed  in  w hom  su p ra v e n tic u la r  
p a ro x y sm a l ta c h y c a rd ia  w as p re sen t w ith o u t a n y  h e a r t  disease.

I n  17 ou t o f 24 cases o f su p ra v e n tr ic u la r  p a ro x y sm a l ta c h y c a rd ia  a 
h y p o fu n c tio n  of th e  p i tu i ta r y  could be show n to  be p resen t ( Table I V ) .  
12 o f  th e m  h ad  an a sth en ic  c o n s titu tio n , 15 b o re  th e  s tig m a ta  of B e r g m a n n ’ s  

a u to n o m ic  nervous la b ili ty  ; in  2 m en an d  1 w o m an  level of p ro te in -b o u n d  
io d in e  o f th e  serum  w as h ig h e r, in  2 m en i t  w as lowrer th a n  no rm al, y e t  th e ir
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ТаЫ<* IV

N am e, sex, age
Age 

a t 1st 
attack

B. w. 
kg-

Height
cm. Frequency of attacks D uration

Results of p itu ita ry  
im plantation

l . Ce. P.
<? 49

42 63 174 In  th e  1st 10
y ears  10 in  last 
m o n th  10

A t th e  b e 
g in n in g  
v 2— 4 h rs . , 
l a te r  16 
hrs.

In  3 m o n th s 1 sho rt 
a f te r  2nd im pl. in 3 
2 a tta ck s

3. F . I). I.
<$ 39

3 5 54 168 As f ir s t  once 
every  1/ 2 year, 
th e n  once every 
m o n th

30 m in .—
4 h rs . th en  
12 hrs.

In  2 y ears  2 a tta c k s  
in  connection  w ith  an 
acc id en t and  a cold

4. F . A.
<? 19

15 60 176 2— 3 tim es a 
m o n th

v 2 to  1 h r. A fter 1st im p l. 1 a tt .  in 
3 m on ths ; a f te r  2nd 
im pl. no a tta c k  fo r 2
years

5 . P. Z.
c? 16

16 4 4 163 5 every  m on th 2— 3 hrs. N one for 12 m o n th s

6. F . J .
<? 27

21 62 168 D aily , weekly 
som etim es 1 in 
2 m on ths

10 m in .-s 
2 hrs.

None fo r 2 m o n th s 
th e n  ra re ly , sh o rt ones

8. K. P.
<í 27

8 83 181 2 to  3 m onth ly Min. to  11/ 2 None for 16 m on ths

10. V. S
<J 22

20 72 178 O f f irs t  weekly, 
th e n  several a 
day

10 m in .-s 
1 hr.

None for 2 years

13. G. I.
в  32

31 6 8 176 A bou t m on th ly 10— 15 m in . None for 9 m on ths

17. S. ,J.
<? 22

18 50 170 O f f irs t  1 in  2 
years : then  1 
every  2 m onths

10 m in . to  
6 hrs.

None for a  y ear

18. V. M.
Ç  25

15 54 150 1 to  2 m on ths 10 to  15 
m in .

R a re , for 2 y ears none

19. s. В
$  31

28 50 155 Several a week 
th e n  2— 3 every 
m o n th

5 m in .—  
1 hrs.

None a f te r  1st im pl. 
abo rtu s , a tta c k s , 2nd 
im p l., none

20. V. M. 
Ç 48

45 76 162 A bout m onth ly 15 m in . to  
20 h rs.

N one for 26 m o n th s

23. P . I.
?  34

13 66 171 Som etim es 2 a day 
for weeks none, 
a f te r  delivery 
none for 3 
m on ths

1 to  2 hrs. y 2 y ear none thence 
ra re  sh o rt a tta c k s

23. C. B.
$  23

23 52 167 3 a week 3 to  4 hrs. D id no t re tu rn  for 
contro l

27. K . M. 
Ç 21

18 50 160 M onthly, last 
y ea r several 
a  week

15 to  8 4 m o n th s none

28. E . E .
$  44

43 44 159 W eekly S ev eral hrs. 
one d a y

N one for 3 m o n th s 
th en ce  ra re  sh o rt 
a tta ck s

30. E . M.
Ç 50

35 55 154 3 to  4 m onths 
la s t year 
m on th ly

12 to  24 
h rs.

None for 3 m o n th s 
la te ly  new  a tta c k s
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th y ro id s ,  like th a t  o f th e  o th e r  p a tie n ts , w ere o f no rm al size. T h e  a tta c k s  
a p p e a re d  freq u en tly  an d  re g u la r ly . I n  th ese  p a tie n ts  h y p o p h y sea l im p la n ta 
t io n  w as m ade accord ing  to  K y l i n ’s tech n iq u e . T h is consists in  th e  in tra 
m u s c u la r  in jection  of th e  su sp en sio n  in  saline of tw o hom ogenized  c a lf  a n te rio r 
p i tu i ta ir e s . A ccording to  o u r  experience  w ith  m ore th a n  800 cases o f  im p lan 
t a t io n  in  d ifferent d iseases , th e  effect la s ts  fo r severa l m o n th s.

T h e  resu lts  w ere m o s t sa tis fa c to ry  in  3 cases. T he a tta c k s  d id  n o t recu r 
fo r  3 to  6 m onths. In  2 cases  d u rin g  th e  m o n th s  follow ing im p la n ta tio n , the  
a t ta c k s  appeared  less f re q u e n tly  an d  th e y  w ere m ilder an d  p assed  o ff spon
ta n e o u s ly . One p a tie n t d id  n o t ap p ea r for reex am in a tio n . In  tw o  o f th e  3 
b o y s  th e  a ttack s d id  n o t re c u r  a fte r  2 im p la n ta tio n s  an d  in  th e  3 rd  a fte r 
one . I n  one girl no a t ta c k  o ccu rred  a fte r  one im p la n ta tio n . A ll th e se  p a tie n ts  
a p p e a re d  to  be co m p le te ly  c u re d  as during  th e  2 to  2 %  y ears  w hich  elapsed 
s in ce  th e se  im p la n ta tio n s  no  a tta c k s  occurred . T he p a tie n ts , re g a rd 
less o f  age and sex, p u t  on w e ig h t, becam e s tro n g er a n d  th e  signs an d  sy m p to m s 
o f  th e  la b ility  of the  a u to n o m o u s  nervous system  becam e slig h te r o r com plete ly  
d is a p p e a re d . In  those  cases  in  w hich a fte r  th e  perio d  o f acu te  effec tiveness 
o f  th e  im p la n ta tio n  th e  a t ta c k s  h ad  re tu rn e d  or h ad  becom e ra re r  an d  m il
d e r , th e  im p lan ta tio n  w as , follow ing d esen sitiza tio n , re p e a te d . T h e  signs 
a n d  sy m p to m s of an  in c re a se d  ex c ita b ility  of th e  au tonom ous n e rv o u s  system  
d isa p p e a re d  or becam e m u c h  m ilder. O ur cases in d ica te  th a t  su p ra v e n tr ic u la r  
p a ro x y s m a l tach y card ia  m a y  develop  as a consequence of d ien cep h a lic  h y p e r
e x c i ta b i l i ty  which in  its  tu r n  is due to  an  in a d e q u a te  fu n c tio n  o f th e  an te rio r  
p i tu i ta r y .  We assum e t h a t  th is  h y p e re x c ita b ility  of th e  d ien cep h a lo n  is 
o r ig in a lly  “ in ten d ed ”  to  s t im u la te  th ro u g h  nervous m eans th e  d im in ished  
p i tu i t a r y  function . In  th is  s ta te  of h y p e re x c ita b ility , im pu lses are 
m is le d  to  the  h e a r t a n d  b rin g  ab o u t th e re  p a ro x y sm al ta c h y c a rd ia . 
P i tu i t a r y  tra n sp la n ta tio n  su sp en d s  or a t le a s t reduces th is  h y p e re x c ita b ility  
as a  su b s titu tio n a l th e ra p y  an d  th e re b y  abolishes th e  flow  of im pu lses to  
th e  c a rd ia c  in n erv a tio n  a n d  p re v e n ts  su p ra v e n tr ic u la r  ta c h y c a rd ia  as long 
as th e  im p lan ted  p i tu i ta ry  ho rm o n es are p resen t.

SU M M A RY

I n  asthen ic  p a tie n ts , w ith  th y ro id s  o f  a p p a re n tly  n o rm al size, v eg e ta tiv e  s tig m a tiz a tio n  
a n d  ra ised  basal m etabolism , a h y p o fu n c tio n  of th e  p i tu i ta ry  g lan d  could be d e te c te d  b y  m eans 
o f  c lin ica l functional tes ts . O n  th e  basis  o f th e  p ro te in -b o u n d  iod ine co n te n t o f th e  b lood , th e  
cases c o u ld  he divided in to  th re e  g ro u p s viz. (i) w ith  in creased  p ro te in -b o u n d  b lo o d  iodine 
c o n te n t  ( “ h y p o p itu ita ry  h y p e r th y ro id ism ” ) ; (ii) w ith  no rm al and  (iii) w ith  decreased  p ro te in - 
b o u n d  io d in e  co n ten t in  th e  b lo o d . I f  th ese  p a tie n ts  w ere tre a te d  w ith  th y reo tro p ic  horm one 
(P ra e g la n d o l, Roche ; or A m b in o n , O rganon), BM R was decreased , th e  v e g e ta tiv e  nervous 
sy m p to m s  d isappeared . W hen  th e  b lo o d  iodine level h as been fo rm erly  h igh , i t  becam e mostly" 
lo w e r ; w h en  form erly low, i t  in c re a sed  ; w hen n orm al, a  sligh t decrease o ccurred . Since an  
in c re a se  o f  BM R could be e x p e c te d  fro m  th e  action  of th e  th y reo tro p h ic  ho rm o n e, th is  p a ra 
d o x ic a l a c tio n  seems to  be e x p lic ab le  b y  supposing  t h a t  th e  h y p o fu n c tio n  of th e  pituitary" 
h a d  b ro u g h t  about a co m p e n sa to ry  s tim u la tio n  of th e  d iencephalon  w hich  p ro d u c ed  h y p e r
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m etabo lism  ; th e  in tro d u c tio n  o f th y reo tro p h ic  h o rm o n e , as a su b s titu tio n  th e ra p y  in h ib i t 
ed th e  e x c ita tio n  of th e  d ien cep h a lo n  and  th u s  re su lte d  in  a  decrease o f th e  B M R .

O f th e  h y p e rm e tab o lic  obese p a tie n t w ith  n o rm al th y ro id  g land , some show ed ra ised  
an d  o th ers  no rm al o r d ecreased  v a lues for p ro te in -b o u n d  io d in e  in  the  blood. I f  th e  p a tie n ts  
o f th e  second and  th ird  g ro u p s w ere tre a te d  w ith  th y ro id  ta b le ts ,  th e  BM R decreased a lth o u g h  
th e  blood iod ine level w as ra ised . W e suggest th a t  th e  h y p e rm e ta b o lism  is due to  a n  a b so lu te  
o r re la tiv e  decrease  in  p i tu i ta ry  function  and th a t  th e  su b s ti tu tio n a l th erap y  w ith  th y ro id  
g land  in h ib its  th e  h y p e ra c tiv ity  o f  th e  d iencephalon  so t h a t  th e  BM R slows dow n.

A m ongst cases o f  re lapse  o f  o p erated  h y p e rth y ro id ism  th e re  are p a tie n ts  w ith  h y p e r 
m etabo lism  whose illness is d iagnosed  as h y p o th y ro id ism  on  th e  basis o f th e  b lood  iod ine  
level. I f  these  p a tie n ts  w ere tre a te d  w ith  th y ro id  p re p a ra tio n s ,  there  occurred  a  rise  in  
b lood iodine values an d  a decrease  o f  BMR. In  th ese  cases th e  h y p erm etabo lism  w as p ro 
b a b ly  caused  b y  a s tim u la tio n  o f th e  d iencephalon w h ich  re su lte d  in  p itu ita ry  a n d  th y ro id  
ex c ita tio n  an d  could be so o thed  b y  su b s titu tio n a l th e ra p y .  T h e  B M R therefo re  c a n n o t be  
considered  in  every  case o f h y p erm etab o lism  as a sign  o f  in c reased  th y ro id  ac tiv ity .

A m ong p a tie n ts  w ith  a  h e a lth y  h eart show ing su p ra v e n tr ic u la r  p a ro x y sm a l ta c h y 
card ia , th e re  a re  cases in  w hich  p i tu i ta ry  h y pofunction  cou ld  be  established. In  th ese  p a t ie n ts  
hy p o p h y sea l im p la n ta tio n  w as carried  ou t w ith  th e  re s u lt  t h a t  th e  a tta ck s  d isa p p ea red  fo r 
th e  d u ra tio n  of th e  ac tio n  of th e  im p la n t (3— 6 m o n th s) o r b ecam e a t least less f re q u e n t an d  
o f sh o rte r  d u ra tio n . I t  seem ed th a t  in  these cases th e  p a ro x y sm a l tac h y ca rd ia  had  b een  cau sed  
by  a co m p en sa to ry  s tim u la tio n  o f th e  d iencephalon t h a t  “ in te n d e d ”  to  increase h y p o p h se a l 
fu n c tio n  b u t  has been d iv e rted  ; th is  could successfu lly  b e  checked  by su b s titu tio n a l th e ra p y
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ACTA M ED  ICA

Том XIV — вып. 1

Р Е З Ю М Е

ЗНАЧЕНИЕ РАДИОЛОГИЧЕСКИХ ИЗМЕНЕНИЙ КОЛЕННОГО СУСТАВА 
ПРИ ТУБЕРКУЛЕЗНОМ КОКСИТЕ В ДЕТСКОМ ВОЗРАСТЕ

Т. Р И Ш К О

Автор излагает случай 15 летнего мальчика, страдающего туберкулезным кокси
том. Наблюдения проводились в течение 5 лет. Указывается на то, что при туберкулезном 
коксите следует уделять большое внимание эпифизарным хрящам коленного сустава. 
При появлении начальных признаков раннего слияния эпифиза, ребенка следует по 
возможности раньше поставить на ноги, так как в этом случае имеется надежда на вос
становление, и не происходит впрочем неизбежного укорочения 9—14 см.

НОВЫЕ ДАННЫЕ К ЗАБОЛЕВАЕМОСТИ НАСЕЛЕНИЯ ВЕНГРИИ КАРИЕСОМ 
Сравнение показателей кариеса групп населения с различным возрастным составом

П. Б Р У С Т

Автор и его сотрудники собирали и разработали данные заболеваемости кариесом 
населения без отбора двух сел — Давод и Вашкут — на Большой Венгерской низменности 
(Алфельд).

Приводятся сравнения данных заболеваемости кариесом определенных групп 
населения, затем всего населения двух сел между собою, а также сравнения с собран
ными уже раньше данными села Надьбарачка. Устанавливается, что если принимать 
во внимание также различное распределение по возрастным группам (стандартизацию), 
то кариоз взрослого населения трех сел едва ли отличается друг от друга.

Большая разница проявляется, однако, между этими данными и имеющимися 
в распоряжении данными из США, ибо последние значительно превышают венгерские 
данные, как в отношении пятилетних возрастных групп, так и в случае глобального 
сравнения всех исследованных больных. При помощи стандартизации доказывается, что 
разница не вытекает из различного возрастного распределения населения. Автор не 
может дать объяснения этой разницы, но указывает на большое различие в потреблении 
сахара между американским и венгерским населением.

КЛИНИЧЕСКАЯ КАРГИНА И ПАТОГИСТОЛОГИЯ КЛЕЩЕВОГО ЭНЦЕФАЛИТА, 
НАБЛЮДАЕМОГО В ОБЛАСТИ БЕКЕШ

А. Ю Б А

Автор излагает 13 новых, биологически доказанных случаев клещегого энцефалита, 
наблюдаемог о среди людей, пребывающих в шаркадско.м лесу в области Бекеш. Заболе
вание появляется от мая до октября включительно, чаще всего в июне ; время инкубации 
колеблется от 3 дней до 3 недель. Протекание болезни в двух фазах наблюдалось только 
в двух случаях. Клиническая картина болезни идентична с той клещевого энцефалита, 
наблюдаемого в западной части СССР и в Чехословакии. Среди больных автор наблюдал



2 менинго-энцефалитических, 3 (отчасти абортивных) полиомиелитных, 5 менингеальных 
и 3 «гриппозных» форм. Согласно наблюдениям до сего времени заболевания по большей 
части сопровождены поражением нервной паренхимы. В «гриппозной» форме нейроло- 
гические исследования дали отрицательные результаты, и заражение нервной системы 
выявилось только в результате исследования ликвора.

В ходе установления остаточных симптомов клещегого энцефалита автор обследовал 
16 больных, зараженных между 1950—1955 годами клещевым энцефалитом в течение 
по меньшей мере 21/а лет после их лечения в больнице, а в дальнейших 2 случаях он осно
вывался на достоверные сообщения. В 1 из 5 случаев полиомиелитных форм впоследствии 
развивались бульбарные симптомы, в 3 случаях паралич улучшался и эти лица даже 
были способны совершать полезную работу, а в 1 случае бедная симптомами картина в 
течение исследуемого периода почти что не изменилась. У больных, имевших менинго- 
энцефалитические симптомы, существуют все еще выраженные остаточные признаки и 
субъективные астенические жалобы и 2 случая сопровождены также патопсихологичес
кими отколениями ; однако, об отсутствии работоспособности — быть может за исклю
чением больного с депрессивным синдромом — и в этих случаях не может быть речи. 
Одна часть больных, заболевших менингеальной или абортивной формой (всего 9 лиц), 
была совершенно свободной от симптомов и жалоб. У другой группы, однако, существо
вали субъективные жалобы и проявились тонкие нейрологические отклонения. В 1 
случае наблюдалось также психологическое отклонение, выражающееся в изменении 
личности, соответствующее типу апаша.

Автор наблюдал на одном больном, исследованном патогистологически (земле
делец, работающий на территории шаркадского леса, предварительные укусы клещей, 
заболевание в июне), клинически менингеальные симптомы, монопарез правой верхней 
конечности и терминально тонкие хореиформные движения. Мыши, после прививки 
мозговым веществом умершего больного показали в отношении стандартного клещевого 
вируса выраженный иммунитет. В ходе патогистологического исследования, наряду 
с диффузным мезодермальным компонентом, в сером веществе были выявлены тяжелые 
тканевые инфильтрации, которые оказались выраженнее всего в сером веществе спинного 
мозга. Эти инфильтрации краниально постепенно уменьшались, хотя кора головного 
мозга также была поражена. Выпадение ганглиозных клеток больше всего в шейном 
и в поясничном передних спинальных рогах ; бросается в глаза также гибель клеток 
Пуркинье. Значит, клещевой энцефалит можно с большой вероятностью распознать из 
патогистологической картины, главным образом по выпадению клеток Пуркинье. Послед
нее утверждение автор излагает на основе другого наблюдения.

К ИЗУЧЕНИЮ ФАРМАКОЛОГИЧЕСКИХ СВОЙСТВ ДИАФИЛЛИНА (ТЕОФИЛЛИН 
ЭТИЛЕНДИАМИНА) В КЛИНИКЕ ВНУТРЕННИХ БОЛЕЗНЕЙ

М. Е. С Л У Ц К И Й

Автором было установлено, что возбудимость гетеротопных очагов миокарда под 
влиянием диафиллина может усиливаться. Введение диафиллина ведет к падению веноз
ного давления и к ускорению кровотока в малом круге кровообращения. Эти действия 
сильно потенцируют действие наперстянки. Действие диафиллина на коронарные сосуды — 
непосредственное сосудистое действие и является результатом вторичного повышения 
сердечной деятельности. На основе всего этого применение препарата прежде всего пока
зано в случаях грудной жабы и сердечной недостаточности.

В случаях коронаросклероза, вегетативной дистонии, гипертонической болезни 
и нарушения периферического кровообращения, диафиллин не имеет значительного 
терапевтического действия.

Диуретическое действие препарата также значительное, и он .может быть с успехом 
использован особенно в лечении больных с застойной недостаточностью сердца ; диа
филлин имеет синергическое действие на другие мочегонные.

Весьма эффективным является применение диафиллина для купирования присту
пов астмы.



ПРИМЕЧАНИЯ О РОЛИ ЛИМФАТИЧЕСКОЙ СИСТЕМЫ ПОЧЕК 
В «ДОБРОКАЧЕСТВЕННОЙ ПРОТЕИНУРИИ»

Ф. Р Е Н Ь И -В А М О Ш

Автор придерживается того мнения, что в патогенезе «доброкачественной про
теинурии» лимфатическая система не играет роли.

ДАЛЬНЕЙШЕЕ ИССЛЕДОВАНИЕ ИЗМЕНЕНИЙ КОРОНАРНОЙ РЕЗИСТЕНТ
НОСТИ И ЭКГ ПОСЛЕ ЭКСПЕРИМЕНТАЛЬНОГО НЕКРОЗА БРЮШНЫХ ОРГАНОВ

М. П А П П  и Ш О Л Ь Т И

1. После левосторонней грудной симпатектомии экспериментальный некроз почки 
той же стороны не вызывает изменения ЭКГ, в то время как некроз иннервированной 
почки сопровожден электрокардиографическими изменениями.

2. Патологические изменения ЭКГ вызываются рефлекторным механизмом. Погра
ничный ствол симпатического нерва представляет из себя афферентный путь рефлекса. 
Блуждающий нерв играет также роль в создании изменений ЭКГ.

3. Между повышением или же уменьшением коронарной резистентности и сте
пенью возникших изменений ЭКГ не удалось выявить непосредственной связи.

ВЫЗВАННЫЕ КАРБУТАМИДОМ ЭЛЕКТРОКАРДИОГРАФИЧЕСКИЕ
ИЗМЕНЕНИЯ

А. Т И С А И  и Ж .  СЮЧ

Авторы исследовали вызванные карбутамидом электрокардиографические изме
нения на 20 больных диабетом, на 14 собаках после удаления поджелудочной железы, 
и на 8 нормальных собаках. Во всех случаях наблюдалось выраженное ослабление сердце
биения и удлинение интервалов QTc. На человеке на действие карбутамида не наблю
далось значительных изменений, ни в отношении Р и Т волн, ни в интервале ST, ни в ритме.

В опытах над животными большие дозы препарата вызывали плоские Р волны, 
плоские или инвертированные Т волны, как и нарушения ритма.

На основе экспериментов нельзя было выявить связи между электрокардиогра
фическими изменениями и содержанием сахара в крови, или же концентрации калия 
в сыворотке.

Возможно, что наблюдаемые после подачи карбутамида изменения представ
ляют из себя последствия какого либо нервного действия (вагус), или какого либо кинн- 
дино-подобного действия, оказанного на сердечную мышцу.

О РОЛИ Г1Р0К0НВЕРТИНА (ФАКТОРА VII.) В ГЕМОСТАЗЕ

п . РАК

О физиологической функции проконвертпна — ввиду противоречивых наблюде 
ний — до сих пор еще не существует общепринятого, однородного мнения. Вероятным 
кажется, что проконвертин занимает своеобразное место в системе свертывания крови 
и необходим для гемостаза.

Авторы исследовали в случае изолированной гипопроконвертинемни внутреннюю 
систему свертывания. Излагаются исследования, проведенные с пробой по образованию 
тромбокиназы, как и частичной тромбокиназой, далее результаты исследований Квик— 
Фавр—Жиллы. Авторы присоединяются к мнению Коллера и всех тех авторов, согласно 
которым в категоризации, учитывающей двойственность системы свертывания (внешняя 
и внутренняя системы), проконвертину следует приписать значительную роль только 
во внешней системе. В статье обсуждаются также вопросы различия проконвертпна и 
фактора Стюарта в отношении физиологии свертывания, далее некоторые практические 
вопросы, возникающие в связи с лечением кумарином.



КОМПЕНСАТОРНАЯ СВЯЗЬ МЕЖДУ ПРОМЕЖУТОЧНЫМ МОЗГОМ 
И ГИПОФИЗОМ ПРИ ГИПЕРМЕТАБОЛИЧЕСКИХ СОСТОЯНИЯХ 

И СУПРАТЕНТРИКУЛЯРНОЙ ПАРОКСИЗМАЛЬНОЙ ТАХИКАРДИИ

И. Х А Й Н А Л ,  Ф. ГРАФ и Э. М АЧ

На больных астенического телосложения, у которых щитовидная железа имеет 
нормальную величину, вегетативно стигматизированных и обмен веществ которых повы
шен, можно установить клиническими методами исследования понижение функции 
гипофиза. На основании содержания иода, связанного с белками крови, случаи могут 
быть разделены на три группы :

1. Лица, у которых содержание связанного с белками иода в крови повышено 
((гнпопитуитарный гипертиреоз»),

2. лица с нормальным содержанием связанного с белками иода в крови,
3. лица, у которых связанный с белками иод в крови уменьшен.
Подвергая этих больных лечению тиреотропным гормоном (гтрегландол сек. Рош 

или амбион сек. Органон) их обмен веществ уменьшается и уменьшаются или полностью 
исчезают явления со стороны вегетативной нервной системы, ранее повышенный уровень 
иода в крови обычно уменьшается, ранее пониженный уровень иода в крови повышается 
и ранее нормальный уровень иода в крови немного понижается или повышается. Ввиду 
того, что от действия тиреотропного гормона можно было бы ожидать повышение основ
ного обмена, это пародоксальное действие объяснимо таким образом, что пониженная 
функция гипофиза вызывает за счет возбуждения промежуточного мозга повышенный 
основной обмен и введение тиреотропного гормона как субституциональная терапия 
прекращает возбуждение промежуточного мззга и приводит к понижению основного 
обмена.

У части тучных лиц с нормальной щитовидной железой и с повышенным основным 
обменом веществ содержание связанного с белками иода в крови повышено, а у других — 
нормальное или пониженное. Если лечить членов второй или третьей групп тиреоид
ными таблетками, то основной обмен веществ уменьшается, хотя содержание иода в крови 
повышается. Авторы предположили и доказали, что повышенный основной обмен веществ 
вызывается абсолютным или сравнительным уменьшением деятельности гипофиза и что 
субстптуциональвое лечение вытяжкой из щитовидной железы прекращает возбуждение 
промежуточного мозга и поэтому основной обмен падает.

Из оперированных по поводу повышенной деятельности щитовидной железы 
больных, у которых наблюдается рецидив имеются такие, у которых на основании содер
жания иода в крови на самом деле имеется гипотиреоз, несмотря на то, что их основной 
обмен веществ повышен. Если мы лечим этих больных препаратами щитовидной железы, 
то содержание иода в крови повышается и основной обмен веществ уменьшается. Можно 
предполагать, что в этих случаях повышенный основной обмен веществ был вызван воз
буждением промежуточного мозга, что привело к стимулированию деятельности гипо
физа и щитовидной железы и что было прекращено субституциальным лечением. Таким 
образом повышение основного обмена веществ не означает во всех случаях гипермета
болизма повышенную деятельность щитовидной железы.

Среди лиц с нормальным сердцем, страдающих суиравертикулярной пароксиз
мальной тахикардией имеются случаи, в которых можно установить понижение функции 
гипофиза. Проводя на этих больных пересадку гипофиза по Килину (введение в ягодич
ную мышцу растертых в физиологическом растворе поваренной соли передних долей 
двух телячьих гипофизов) на срок действия пересаженной железы (3—6 месяцев) при
ступы прекращаются или по крайней мере становятся более редкими и короткими. Оче
видно, в этих случаях пароксизмальная тахикардия вызывается компенсаторным воз
буждением промежуточного мозга, «желающего» вызвать повышение функции гипофиза, 
но идущего в другое направление. Возбуждение может быть прекращено субституцио- 
нальной терапией «пересадкой гипофиза».
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A M A G Y A R  T U D O M Á N Y O S  A K A D É M I A  
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K I A D Ó H I V A T A L :  B U D A P E S T  V.  A L K O T M Á N Y  U T C A  21.

Az  A cta  M edica  n é m e t, an g o l, orosz és f ran c ia  n y e lv e n  közöl tu d o m á n y o s  értekezéseket 
az  o rv o stu d o m án y  kö réb ő l.

A z Acta  M edica  v á lto z ó  te r je d e lm ű  fü z e tek b e n  je le n ik  m eg, tö b b  fü z e t a lk o t  egy k ö te te t.
A  közlésre sz á n t k é z ir a to k  a  következő  c ím re k ü ld e n d ő k  :

A cta M edica
B u d a p est, V I I I . ,  K orányi S . u . 2/a, I .  B e lk lin ika

U gy an erre  a  c ím re  k ü ld e n d ő  m inden  sze rk esz tő ség i levelezés.

A z Acta  M edica  e lő fize tés i á ra  k ö te te n k é n t b e lfö ld re  80 fo rin t, kü lfö ld re  110 fo rin t. Meg
re n d e lh e tő  a  belföld sz á m á ra  a z  „A k ad ém ia i K ia d ó ” -n á l (B u d a p es t V. A lk o tm á n y  u tc a  21. 
B a n k sz á m la  : 05-915-111-44), a  k ü lfö ld  szám ára  p e d ig  a  „ K u ltú ra ”  K ö n y v  és H írlap  K ü l
k e resk e d e lm i V á lla la tn á l (B u d a p e s t  VT. N ép k ö z tá rsa ság  ú t ja  21. B an k szám la  43-790-057-181), 
v a g y  a n n a k  külföldi k é p v ise le te in é l, b izo m án y o sain á l.

D ie  A cta  M edica  v e rö ffe n tlic h en  A b h a n d lu n g en  au s  d em  B ereiche d e r  m edizin ischen 
W issen sch aften  in  d e u ts c h e r , eng lischer, fran zö sisch e r u n d  russischer S p rach e .

D ie  A cta  M edica  e rsc h e in e n  in  H e ften  w ech se ln d en  U m fanges. M ehrere  H e fte  bilden 
e in e n  B an d .

D ie  zu r V erö ffen tlich u n g  b e s tim m te n  M a n u sk rip te  s in d  a n  folgende A d resse  zu  senden :

Acta  M edica
B u d a p est, V I I I . ,  K orányi S . u. 2Ja, I .  B elk lin ika

A n  die gleiche A n sc h r if t  i s t  auch  jed e  fü r  d ie  R e d a k tio n  b es tim m te  K orrespondenz  
zu  r ic h te n .

A b o nnem en tsp re is p ro  B a n d  : 110 F o rin t. B e s te llb a r  bei dem  B uch- u n d  Zeitungs- 
A u ß e n h an d e ls-U n te rn eh m en  » K u ltu r a « (B u d ap es t V I. N ép k ö ztá rsa ság  ú t ja  21. B ank k o n to  
N r. 43-790-057-181) o d er b e i se in en  A u s la n d sv e rtre tu n g en  u n d  K om m issio n ären .



ÜBER DEN WERT DER HYSTEROSALPINGOGRAPHIE 
IN DER DIAGNOSTIK UND OPERATIVEN BEHANDLUNG 

DER WEIBLICHEN GENITALTUBERKULOSE*

Von

F.  K ardos

GYNÄKOLOGISCHE A B TEILU N G  1)ER STAATLICHEN JÓ Z SE F  FO D O R-TU BERK U LO SEH EILA N STA LT,
BUDAPEST

v2 in g e g a n g e n  am  16. S e p te m b e r  1958)

I n  der  D iag n o stik  d e r w eiblichen G en ita ltu b e rk u lo se  w urden  n a c h  d er 
h isto log ischen  U n te rsu ch u n g  des A b rasio n sm ate ria ls  die von D i e t e l , H a l b 
r e ch t  u n d  K ir c h h o f f  e in gefüh rten  b ak te rio lo g isch en  U n te rsu ch u n g en  des 
Z e rv ix sek re ts  oder des M en strua lb lu tes zu r A n w en d u n g  geb rach t. H e u te  b e 
w eisen b e re its  zah lreiche M itte ilungen  die B e d e u tu n g  u n d  U n e n tb e h rlic h k e it 
b e id e r U n te rsu ch u n g sv e rfah ren  fü r  die F e s ts te llu n g  der w eiblichen G e n ita l
tu b e rk u lo se . D ie a u f  a n d e ren  T u b erk u lo seg eb ie ten  ausgedehn t a n g e w a n d te n  
R ö n tg en u n te rsu c h u n g e n  h ab e n  den ihnen  g e b ü h re n d e n  P la tz  in  d er D ia g n o s tik  
u n d  o p e ra tiv en  B eh an d lu n g  d er G en ita ltbc  e rs t  in  jü n g s te r  Zeit e ingenom m en .

E s  is t  näm lich  o ffen b ar gew orden, d a ß  u n g e a c h te t des n e g a tiv e n  B e
fun d es d er h isto log ischen  U n te rsuchung  des A b rasionsm ateria ls  sow ie d er 
Z ü c h tu n g su n te rsu c h u n g  des Zervixsecrets u n d  M en stru a tio n sb lu tes  der 
G e n ita ltb c  K lin isch  V erd äch tig en  m it der H y ste ro sa lp in g o g rap h ie  (H SG ) au s
g ed eh n te  tu b erk u lö se  V erän d eru n g en  der A d n ex e  zu  erkennen  s in d , w elche 
die p o s to p e ra tiv e  h isto log ische  U n te rsu ch u n g  b e s tä t ig t .  In  m an ch en  F ä llen  
d er G e n ita ltb c  e rg ib t sich  dem nach  die M ög lichke it, tro tz  des n e g a tiv e n  A u s
falls d e r  b ak te rio lo g isch en  u n d  h isto log ischen  U n te rsu ch u n g en  die D iagnose  
rön tgen o lo g isch  zu  ste llen  u n d  die zw eck en tsp rech en d e  tu b e rk u lo s ta tisc h e  
T h e ra p ie  e inzu le iten . A us d iesem  G runde is t  d ie  F rag e  der A n w en d u n g  der 
H SG  in  d en  V o rd e rg ru n d  gerück t. D aß  d iese  F ests te llu n g en  z u tre ffe n , soll 
nach fo lg en d  bew iesen w erden .

I n  e iner f rü h e re n  M itte ilung  h ab en  w ir u n s  m it der A n w en d u n g , den  
K o m p lik a tio n en  u n d  In d ik a tio n e n  der H SG  b e fa ß t  u n d  auch ih re  M eth o d ik  
besch rieb en . In  Ü b ere in stim m u n g  m it E k e n g r e n — R y d é n , J e d b e r g , F i n k e , 
Ma d s e n , Y l i n e n — J o h a n s o n  und  an d eren  A u to re n  hab en  auch  w ir d iesem  
V erfah ren  n u r  eine d iagnostische  Rolle zug esch rieb en . Im  Z u sam m en h an g  m it 
e inze lnen  O p era tio n sfä llen  e rw äh n ten  w ir d ie B ed eu tu n g  des V e rfah ren s  fü r 
die o p e ra tiv e  B eh an d lu n g  u n d  len k ten  die A u fm erk sam k e it auch a u f  d ie  H ilfe, 
w elche die H SG  in  d e r E rfo rsch u n g  der K ran k h e itsp a th o g en ese  zu  b ie te n  ver-

* V o r tra g , g eh a lten  am  2. Mai 1958 a u f  d e r  K o n fe ren z  über e x tra p u lm o n a le  T b c  in  
M iskolc-T apolca .

1 A cta Mcdica XIV/2.
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m a g . S p ä te r, als w ir die H S G -U n te rsu ch u n g en  zu  gleicher Zeit m it  d en  b a k 
te rio lo g isc h e n  und  h isto log ischen  V ornahm en , ge lang ten  w ir zu  d e r  F e s ts te l
lu n g , d a ß  die drei U n te rsu c h u n g sv e rfah re n  e in an d e r n ich t e rse tzen , so n d ern  
le d ig lic h  ergänzen. D ie R e su lta te  der in  m e h r  als 200 F ällen  d u rc h g e fü h rte n  
H S G -U n te rsu ch u n g  an a ly s ie ren d , fa n d e n  w ir m ehrere  Fälle , wo n eb e n  dem  
f ü r  T b c  ch a rak te ris tisch en  R ön tgenb ild  sow ohl die bak te rio log ischen  U n te r 
su c h u n g e n  als auch die h isto log ische U n te rsu c h u n g  des A b ras io n sm a te ria ls

A b b . 1. P ro lifera tiv e  U te ru ssch le iin h au t m it m äß ig e r rundzeiliger In f iltra tio n . N e s ta r tig  
a n g e o rd n e te ,  an  » E p ithe lo idze llen«  e rinnernde  n ek ro b io tisc h e  Zellgruppe im  S tro m a , zum  
T e il o h n e  K ern färb u n g . Z ur D iagnose  der T bc re ic h t d a s  h isto logische B ild n ic h t au s . P seu d o 

tu b erk u lö se  U te ru ssc h le im h a u t. F ra u  В. I . ,  3 0 j., N r. 751/1956. H .— E ., 120 X

n e g a t iv  ausgefallen  w aren . I n  einigen o p e rie rte n  F ä llen  ergab die n a c h trä g lic h e  
h is to lo g isc h e  U n tersu ch u n g  dennoch  A d n ex tu b e rk u lo se , ln  d e ra r tig e n  F ällen  
z e ig te  d ie  histologische U n te rsu ch u n g  des A b rasio n sm ateria ls  gew öhn lich  
c h ro n isc h e  S ch le im h au ten tzü n d u n g  oder s e lte n e r  a typ ische , » p s e u d o tu b e r
k u lö se «  V eränderungen , d ie  n ic h t au sre ich ten , u m  a u f  G rund des h is to lo g isch en  
B e fu n d e s  die D iagnose T b c  zu  ste llen . Die v o m  k lassischen  tu b erk u lö sen  S ch le im 
h a u tb i ld  abw eichenden  V erän d e ru n g en  h ie lte n  w ir anfangs n ich t fü r  S ch le im 
h a u ttu b e rk u lo s e , aber in  e in igen  operierten  F ä lle n  t r a t  bei der p o s to p e ra tiv e n  
h is to lo g isc h e n  U n te rsu ch u n g  zu tage , daß  es sich  h ier um  A d n e x tu b e rk u lo se  
h a n d e l te .  Diese Ü b erg an g sb ild er der U te ru ssc h le im h a u t such ten  w ir a u f  d ie
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b ak te rio s ta tisch e  B eh an d lu n g  zu rü ck zu fü h ren , b ra c h te n  ih r Z u s ta n d e k o m m e n  
ab er auch  m it d er m o n a tlich en  A bsto ß u n g  d e r  S ch le im hau t bzw . m it  d e n  
w iederho lten  A brasionen  in  Z u sam m en h an g . M öglicherw eise s te h t b is  z u r  
folgenden M en stru a tio n  n ich t genügend Z eit z u r  E n tw ick lung  des ü b lic h e n  
h isto log ischen  B ildes zu r V erfügung, w ohl a b e r  k a n n  das erw äh n te  » p seu d o  - 
tu b e rku löse«  (jb erg an g sb ild  en ts teh en . Bei a u sg e d e h n te r  S c h le im h a u ttu b e r  - 
kulose, oder w enn in  d er b asa len  S ch le im h au tsch ich t T uberkel anw esen d  sind ,

Abb. 2. P ro life ra tiv e  U te ru ssch le im h au t. D iffuse ru n d z e llig e  In f iltra tio n  im  S tro m a . Z w ieb e l
b la t ta r t ig  an g eo rd n e te  S trom azellen  u n d  F ib ro z y te n  sow ie  e in ige  »epitheloide« Z ellen  zw ischen 
den  e rw eite rten  K a p illa re n . D ie T bc-D iagnose is t  n a c h  d iesem  h isto logischen B ild  n ich t 
m öglich. P seu d o tu b e rk u lö se  U te ru ssch le im h au t. F ra u  P . S ., 4 0 j., N r. 369/1957. H .— E ., 120 X

v e rh ä lt es sich n a tu rg e m ä ß  n ich t so, w o rau f N e v i n n y  — Stick el , fe rn e r  K a r d o s  
bere its  h ingew iesen  h ab en .

Im  R ah m en  un se re r w eiteren  U n te rsu c h u n g e n  b eo b ach te ten  w ir  tb c -  
neg a tiv e , ch ron isch  en tzü n d lich e  S ch le im h au t, se lten e r das » p s e u d o tu b e r 
kulöse« S ch le im h au tb ild  auch  bei K ra n k e n  m it  nachgew iesener, a b e r  n ic h t 
m ed ikam en tös b e h a n d e lte r  G en ita ltb c . In fo lg ed essen  sehen w ir u n se re  H y p o - 
th  ese als erw iesen an , d aß  » p seu d o tu b erk u lö se«  histo logische Ü b e rg an g sb ild e r  
auch  ohne tu b e rk u lo s ta tisc h e  B eh an d lu n g  a n  d e r  U te ru ssch le im h au t z u s ta n d e  
kom m en kö n n en . D as h isto log ische Bild v o n  zw ei derartigen  » p s e u d o tu b e r 
kulösen«  U te ru ssch le im h äu ten  zeigen die A b b . 1 u n d  2.

Solche fü r  T u berku lose  n ich t ty p isch e  U te ru ssc h le im h a u tv e rä n d e ru n g e n  
h a tte  Mo ricar d  beschrieben , d er diese als Ü berg an g sb ild er an sah , a b e r  die
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G e n i ta l tb c  au f G rund  d es  h isto log ischen  B ild es  als erwiesen e ra c h te te . Im  
G e g e n sa tz  zu Mo ricar d  h ä l t  N ogales  diese  p seu d o tu b erk u lö sen  S chleim 
h a u tv e rä n d e ru n g e n  n ic h t f ü r  die U rsache , so n d e rn  fü r  die F o lge d e r  T bc, 
w e s h a lb  er die sichere D iag n o se  n u r  in  A n w esen h e it typ isch er T u b e rk e l s te llt. 
L e tz tg e n a n n te r  A u to r v e rm o c h te  in  d e ra r tig e n  F ä llen  ty p isch e  T u b e rk e l in  
S e r ie n sc h n itte n  nach zu w eisen .

N a c h  unseren E rfa h ru n g e n  liegt im  F a lle  e iner spezifischen A n am n ese  
u n d  e in e s  v e rd äch tig en  k lin isc h e n  B ildes a u c h  b e i negativem  b ak te rio lo g isch em  
B e fu n d  sicher G en ita ltb c  v o r , w enn die h is to lo g isch e  U n te rsu ch u n g  d e r  U te ru s 
s c h le im h a u t eine d e ra r tig e  p seu d o tu b e rk u lö se  U m w and lung  e rg ib t. W e n n  die 
d u rc h g e fü h r te  HSG  in  so lch en  d iag n o stisch  schw ierigen  F ä llen  e in  f ü r  T bc 
c h a ra k te ris tis c h e s  B ild  z e ig t, so k an n  die D iag n o se  der G en ita ltb c  m i t  vo ller 
G e w iß h e it  gestellt w erd en . E in  I r r tu m  is t  a u c h  d a n n  nahezu  ausgesch lossen , 
w e n n  ob ige  U m stän d e  v o rlieg en , aber d ie  h isto log ische U n te rsu c h u n g  der 
U te ru s sc h le im h a u t a u sg e d e h n te , ch ron ische ru n d ze ilig e  E n tz ü n d u n g  ze ig t.

F ü r  das G esagte zeu g en  unsere  o p e r ie r te n  Fälle .
U n te r  unseren  w eg en  G en ita ltb c  o p e r ie r te n  K ran k en  w aren  40 O p e ra 

t io n s fä l le , bei denen w ir d ie  h isto log ische, Z ü c h tu n g s- und  H S G -U n te rsu ch u n g  
o h n e  G eg en in d ik a tio n  p a ra lle l  d u rch zu fü h ren  v e rm o ch ten . Die d iag n o stisch en  
V e rh ä ltn is s e  der 40 » k o m p lex «  u n te rsu c h te n  u n d  operierten  K ra n k e n  v e r
a n s c h a u lic h t  Tabelle I .

Tabelle I

Diagnostische Verhältnisse von 40 komplex untersuchten und operierten K ra n ken

V o r  d e r  tu berku lo  
s ta tis c h e n  
B e h an d lu n g

N a c h  d e r  tuberkulo- 
s ta tis c h e n  
B e h a n d lu n g

Z ahl d e r  op erie rten  K r a n k e n ...................  40
H S G -p o sitiv  ......................................................  40
N ur h isto log isch  positiv  (A b ra s io n ) .......... 16
N u r b ak te rio log isch  positiv  (Z ü ch tu n g ) . 8
H isto lo g isch  u n d  bakterio logisch  p o s itiv . 6 
N u r H S G -p o sitiv  (bak terio log isch  und  

h is to log isch  n e g a t iv ......................................  i0

N u r  h isto log isch  positiv  (A b ra s io n ) .......... 5
N u r  b ak te rio log isch  positiv  (Z ü ch tu n g ) . 4

H  isto log isch  sowie bak terio log isch  p o sitiv  ±

Von säm tlich en  
U n te rsu ch u n g en  
fie le r  30 p o s i t iv  aus

Von säm tlich er.'  
U n te rsu c h te n  w aren 
9 positiv

O p e ra tio n sp rä p a ra t histo logisch  p o s itiv  . ^32 (P rä o p e ra tiv  n u r  
O p e ra tio n sp rä p a ra t histo logisch  n e g a tiv  1 fall H S G -positiv )

(n u r chronische E n tz ü n d u n g  oder 
S a lp in g itis  follicularis) ............................. 8

D ie  d iagnostischen  A n g ab en  sind  in  d re i G ruppen  ge te ilt ; d ie  erste  
e n th ä l t e n  die W erte  v o r , d ie  zw eite die W e rte  n ach  der m e d ik a m e n tö se n  
B e h a n d lu n g , die d r i t te  G ru p p e  die E rg e b n isse  der p o s to p e ra tiv e n  h is to 
lo g isc h e n  U n tersu ch u n g . D ie  H SG  erg ab  b e i a llen  operierten  K ra n k e n  ein 
sp e z if isc h e s  Bild, w äh ren d  d ie  h isto log ische u n d  bak terio log ische  U n te rsu c h u n g  
n u r  b e i  30 K ran k en  p o s it iv  ausfiel. In  d en  re s tlic h e n  10 F ä llen  e rg a b  neben
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d e r  spezifischen A nam nese  u n d  dem  k lin isch en  V erd ach t lediglich d ie  H S G 
d ie  d e s tru k tiv e  spezifische V erän d eru n g  d e r T u b e n .

Die A nzah l d er h isto log isch  oder b a k te rio lo g isch  positiv en  F ä lle  s a n k  
n ach  d e r 8 —18 M onate  d au ern d en  tu b e rk u lo s ta tis c h e n  B eh an d lu n g  v o n  30 
a u f  9.

Die p o s to p e ra tiv e  histo logische U n te rsu c h u n g  zeig te in  32 F ä lle n  t y p i 
sche, käsige oder p ro d u k tiv e  A d n ex tu b e rk u lo se . I n  den re s tlic h e n  8 
F ä llen  w ar h isto log isch  lediglich die ch ron ische , en tzü n d lich e  b indegew eb ige  
E n tz ü n d u n g  d er A dnexe oder die S a lp ing itis  fo llicu laris  g en an n te  T u b e n v e r 
än d e ru n g  festzu ste llen . U n te r  den  le tz te re n  8 F ä lle n  k am  einer v o r, wo die 
p rä o p e ra tiv en  h isto log ischen  u n d  b ak te rio lo g isch en  U n te rsu ch u n g en  n e g a tiv  
ausgefallen  w aren  u n d  w ir die D iagnose u n te r  B erü ck sich tig u n g  des k lin isch en  
B ildes u n d  der spezifischen  A nam nese a u f  G ru n d  des H SG -B ildes a u fg e s te llt 
h a tte n . I n  d iesem  F a ll v e rm o ch ten  w ir be i d e r  h isto log ischen  U n te rsu c h u n g  
keine ty p isch en  T u b e rk e l in  den  A dnexen  n ach zu w eisen , sondern  e rm itte lte n  
»S alp ing itis fo llicu laris« .

A u f G ru n d  von  T abelle  I  u n d  u n se re r  U n te rsu ch u n g en  k ö n n e n  w ir 
fo lgendes fe sts te llen  :

Bei den 10 n u r  a u f  G ru n d  des p o sitiv en  H S G -B ildes o p erie rten  K ra n k e n  
ze ig ten  neb en  d em  n eg a tiv en  R e su lta t d er b ak te rio lo g isch en  U n te rsu c h u n g e n  
d ie h isto log ische U n te rsu ch u n g  des A b ra s io n sm a te ria ls  n u r ch ron ische E n t 
zü n d u n g  oder ein  »pseu d o tu b erk u lö ses«  S c h le im h a u tb ild , w ährend  die p o s t
o p e ra tiv e  h isto log ische  U n te rsu ch u n g  die k äsig e  o d e r p ro d u k tiv e  T u b e rk u lo se  
d e r  A dnexe in  9 F ä llen  nach  wies u n d  in  1 F a ll »S alp in g itis  fo llicu laris«  e rg ab .

N ach  d er tu b e rk u lo s ta tisc h e n  B e h a n d lu n g  w ar die u rsp rü n g lich  v o r 
h an d en e  b ak te rio lo g isch e  oder h isto log ische  P o s it iv i tä t  au sg ep räg t h e ra b 
g ese tz t : von  30 p o sitiv en  F ä llen  b lieben  n u r  9 p o s itiv . D er größere T eil d e r 
F ä lle  sch e in t also  a u f  G rund  d ieser U n te rsu c h u n g e n  nach  d er tu b e rk u lo 
s ta tisc h e n  T h erap ie  g eheilt zu sein. D ie p o s to p e ra tiv e  histo logische U n te r 
su ch u n g  b r in g t ab er kein  ähnliches H e ilu n g sv e rh ä ltn is  des A dnexprozesses 
zu tag e , weil die käsige oder p ro d u k tiv e  T bc d e r  A d n ex e  in  32 von 40 o p e rie r te n  
F ä llen  n ach  8 — 18 M onaten  tu b e rk u lo s ta tis c h e r  B eh an d lu n g  noch im m er n a c h 
gew iesen w erden  k o n n te .

W enn  auch  die geringe Z ahl u nsere r F ä lle  d ie  H e ilu n g sv erh ä ltn isse  d e r 
tu b e rk u lo s ta tisc h e n  B eh an d lu n g  d er A d n e x tu b e rk u lo se  v ielle ich t n ic h t rea l 
w iederg ib t, so le n k t sie doch die A u fm erk sam k e it a u f  den  U m stan d , d a ß  die 
T bc d er A dnexe in  v ie len  F ä llen  auch  d u rc h  tu b e rk u lo s ta tisc h e  B e h a n d lu n g  
n ic h t geheilt w ird  und  im  F alle  des d e s tru k tiv  v ersch lossene  E ile ite r ze igenden  
H SG -B ildes o p e ra tiv  vorgegangen  w erden  m u ß . U m  die  A dnex-T bc als geh e ilt 
b e tra c h te n  zu k ö n n en , g en ü g t es n ic h t, w en n  die bak te rio lo g isch en  U n te r 
suchungen  und  d ie  h isto log ische U n te rsu ch u n g  des A b rasio n sm ate ria ls  n e g a tiv  
ausfa llen . D ie n eg a tiv en  E rgebn isse  d ieser U n te rsu c h u n g e n  sind fü r  d ie  F es t-
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S te llu n g  d er H eilung  des A dnexprozesses n ic h t v o n  en tsche idender B e d e u tu n g . 
D as negative Resultat dieser U ntersuchungen zeigt nur die Genesung des A d n e x 
prozesses an, ist aber bei der Beurteilung der H eilung  nicht von de fin itivem  Wert. 
D ie  d e fin itiv e  F es ts te llu n g  einer R e s titu tio n  d e r A d n ex tu b erk u lo se  b le ib t 
w e ite rh in  — auch n ach  E in fü h ru n g  d e r  H S G -U n tersu ch u n g  — in  v ie len  
F ä lle n  eine offene F rage .

D ie  günstige B ee in flu ssu n g  der a n  T u b erk u lo se  e rk ra n k te n  U te ru s 
sc h le im h a u t du rch  die tu b e rk u lo s ta tis c h e  B eh an d lu n g  lä ß t  sich  au c h  in

A b b . 3 . A ty p ische  T u b en v e rän d e ru n g  v o n  sp ez ifischem  C h a ra k te r :  S a lp in g itis  fo llicu la ris . 
V o n  ru n d z e ilig e r In f i lt ra t io n  b e g le ite te  » a d en o m artig e«  P ro life ra tio n  der T u b en sch le im h au t. 
A n  a n d e re r  Stelle des P rä p a ra te s  w a r  f ib ro id -k äsig e  V erän d e ru n g  zu b eo b ach ten . F ra u  P . S.,

4 0 j.,  N r. 369/1957. H .— E ., 1 2 0 X

u n s e re m  U n te rsu c h u n g sm a te ria l fe s ts te llen  : 17 von  22 E n d o m e tr it is  tb c- 
F ä l le n  genasen . In  K e n n tn is  d ieser Lage k ö n n en  w ir, w enn die A d n ex -T b c  
ju n g e r  F ra u e n  o p erie rt w erd en  m uß  u n d  die U n te rsu ch u n g  des A b ras io n s
m a te r ia ls  sowie die b ak te rio lo g isch en  U n te rsu c h u n g e n  tb c -n e g a tiv  ausfa llen , 
d e n  U te ru s  ohne R ez id iv g efah r be lassen  u n d  u n s , w enn keine a n d e re  U rsach e  
z u r  U te ru se x s tirp a tio n  v o rlie g t, m it d er KNAUSCHschen b ila te ra le n  S a lp in g 
e k to m ie  begnügen.

W ie  bere its  e rw ä h n t, e rgab  die p o s to p e ra tiv e  h istologische U n te rsu c h u n g  
le d ig lic h  in  1 von  10 n u r  H S G -positiven  F ällen  keine ty p isch  tu b e rk u lö se  
T u b e n v e rä n d e ru n g , so n d e rn  b loß die » ad en o m artig e«  P ro life ra tio n  d e r T u b e n 
s c h le im h a u t (Salpingitis fo llicu laris) (A bb. 3).
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Ä hnliche T u b en v e rän d eru n g en  besch rieb en  B r ü x  und R a u z y  in  e inem  
F a ll v o n  la te n te r  G en ita ltb c . N ach  tu b e rk u lo s ta tis c h e r  B ehandlung  sa h e n  au ch  
w ir m ehrm als solche h isto log ischen  V erän d e ru n g en , die w ir an  a n d e re r  S telle

Abb. 4. T u b erk u lö ses H S G -B ild . B ei regelm äß iger U te ru s k o n tu r  isthm isch  versch lo ssen e  
re ch te  T ube. D ie lin k e  T ube  is t  d ick , r ig id , d ra h ta r tig ,  a n  d e r  isth m isch -am p u llä ren  G renze 
versch lossen . D er K a lk in te n s i tä t  zeigende hom ogene S c h a tte n  rech ts vom  U te ru s  is t  v o n  
P fe ilen  um geben. F ra u  В. I . ,  30 j., N r. 751/1956. K o n tra s tfü llu n g  m it »Joduron-S«. A -p -A uf-

n ah m e

besch rieben  h a b e n . In  Ü bere in stim m u n g  m it B r ü x  u n d  R auzy  h a lte n  w ir 
die h isto log ische V erän d eru n g , die w ahrsch e in lich  dem  Ü bergangsb ild  des 
tu b e rk u lö sen  P rozesses e n tsp ric h t, fü r  spezifisch . I n  diesem  Sinne h a t  sich
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u n se re  n a c h  dem  R ö n tg e n b ild  gestellte  D iag n o se  nach  der O p e ra tio n  h is to 
lo g isch  100% ig b e s tä tig t .

D ie H SG -B ilder u n d  O p e ra tio n sp rä p a ra te  von  2 der e rw ä h n te n  10 n u r 
H S G -p o sitiv en  o p e rie rten  K ra n k e n  (F ra u  В . I . ,  30j., N r. 751/1956 u n d  F ra u  
P . S. 4 0 j., N r. 369/1957) v e ran sch au lich en  d ie A bb . 4 —10. Die h isto lo g isch en

A b b . 5 . O p erierte  G e n ita ltu b e rk u lo se . D em  in  A b b . 4 s ic h tb a re n  H SG -B ild en tsp rech en d es  
O p e ra tio n sp rä p a ra t.  O p e ra tio n  : A m p u ta tio  u te r i  su p ra v ag in a lis  cum  sa lp in g o o p h o rec to m ia  
1. d . e t  sa lp ingectom ia  1. s. D e m  H SG -B ild  e n tsp re c h e n d  s ieh t m an  rech ts e in  A d n e x tu m o r

k o n g lo m era t, lin k s e ine  v e rk ü rz te  dicke T u b e . F r a u  В. I . ,  30j., N r. 751 /1956 .

A bb . 6. O perie rte  G e n ita ltu b e rk u lo se . D as in  A b b . 5 s ich tb a re  O p e ra t io n s p rä p a ra t,  nach  
F o rm a lin f ix ie ru n g  a u fg esch n itten . K äsige V e rän d e ru n g  des rech tsseitigen  O v a riu m s . H isto lo 
g isch  : S a lp ingoophoritis  caseosa  1. d ., sa lp ing itis  tu b e rc u lo s a  1. s. F ra u  В. I . ,  3 0 j., N r . 751/1956

B ild e r  des p rä o p e ra tiv  gew onnenen  A b ras io n sm a te ria ls  derselben  F ä lle  zeigen  
d ie  A b b . 1 - 2 .

I n  einem  an d eren  äh n lich en  F all ze ig te  ebenfa lls n u r das H S G -B ild  fü r 
T b c  bezeichnende V erän d eru n g en  : die b ak te rio lo g isch en  und  h isto lo g isch en  
U n te rsu c h u n g e n  w aren  n e g a tiv  geblieben. D as  h isto log ische B ild  des A brasions-
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m ate ria ls  A bb . 2, A bb. 7 g ib t die leere B e ck en au fn ah m e  w ieder, A bb . 8 d a s  
H SG -B ild , A bb. 9 u n d  10 das O p e ra tio n sp rä p a ra t.

D ie d e m o n s tr ie rten  b e id en  Fälle  von  fo r tg e sc h r it te n e r  käsiger T u b e n -  
T b c  bew eisen an sch au lich  die R ich tig k e it d e r  H SG -D iagnose und  d ie  T a t 
sache, d aß  se lb st in  d e ra rtig e n  progressiven  F ä lle n  die U te ru ssch le im h au t n ic h t  
im m er e rk ra n k t u n d  das U te ru ssek re t oder die Z ü c h tu n g  des M e n s tru a tio n s 
b lu te s  n ic h t im m er K och-p o sitiv  ausfällt.

Abb. 7. B eck en au fn ah m e o hne  K o n tra s tfü llu n g . Im  k le in e n  B ecken  rech ts ein  w a ln u ß g ro ß e r , 
links zw ei h ase lnußgroße  S c h a tte n  v o n  K a lk in te n s itä t. F ra u  P . S., 40 j., N r. 369/1957. A -p -

A ufnahm e

D ie H SG  is t  ab er n ic h t n u r  fü r die D ia g n o s tik  u n en tb eh rlich , so n d e rn  
auch  bei d e r A u fste llung  d er O p era tio n s in d ik a tio n  in  b ek an n ten , th e r a p e u 
tisch  b e h a n d e lte n  F ä llen  o ft von  en tsch e id en d er B ed eu tu n g , w enn sie g rö ß ere  
T u b e n d e s tru k tio n  oder n a c h  k o n se rv a tiv e r B e h a n d lu n g  P rogression  ze ig t.

A n einer h isto log isch  n eg a tiv  gew ordenen  26 j. K ran k en  (K . M ., N r. 
903/1957), bei d er la u t  H S G  eine verschlossene d e s tru k tiv e  T u b e n v e rä n d e ru n g  
b e s ta n d , n ah m en  w ir d ie O pera tion  nach a n d e r th a lb jä h rig e r  m e d ik a m e n tö se r  
tu b e rk u lo s ta tisc h e r  B eh an d lu n g  vor (auch  d ie  kon tro llw eise  d u rc h g e fü h r te n  
Z ü ch tu n g su n te rsu ch u n g en  w aren  n ega tiv  ausg efa llen ). D as H SG -B ild  z e ig t 
A bb. 11 , das O p e ra tio n sp rä p a ra t A bb. 12, d a s  p o sto p e ra tiv e  h is to log ische  
Bild A bb . 13.
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A b b . 8. F ü r  T bc c h ara k te ris tisch e s  H S G -ß ild . N e b en  n o rm a le r U terusfü llung  s ie h t m a n  einen 
in  d e n  T ubenbereich  p ro jiz ie r te n  inhom ogenen  K a lk sc h a tte n , der rech ts  von  K o n tra s tb re i  
u m g e b e n  is t  : es h a n d e lt sich  also  n ic h t u m  einen v e rk a lk te n  L y m p h k n o ten  im  k le in en  B ecken , 
s o n d e rn  u m  käsige, v e rk a lk te  V e rän d e ru n g en  in  d e r T u b e . D ie linke T ube is t  ab sch n ittw e ise  
u n g le ic h  gefü llt. Der K o n tra s ts to f f  gelang te  n ic h t  in  d ie  B auchhöhle. F ra u  P . S ., 40 j., N r.

369/1957. F ü llu n g  m it » Jo d uron-S « . A -p-A ufnahm e

A b b . 9 . O perierte  G en ita ltbc . O p e ra tio n  : A m p u ta tio  u te r i  sup ravag ina lis  cum  sa lp in g o o p h o - 
r e c to m ia  1. u . Dem HSG- u n d  R ö n tg en b ild  der A bb. 7 u n d  8 en tsp rechend  is t  d e r  A m p u lle n 
a b s c h n i t t  d e r  rech ten  T u b e  w a ln u ß g ro ß  und  v e rsch lossen . Die linke T ube  is t  p e r le n sc h n u r

a r tig  verd ick t u n d  ebenfa lls  verschlossen . F ra u  P . S ., 40 j., N r. 369/1957
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A bb. 10. O perierte  G en ita ltb c . D as in  A bb. 9 d a rg e s te llte  O p e ra tio n sp rä p a ra t n a c h  F o rm a lin 
f ix ie ru n g  auf'geschnitten . D ie käsige  V erän d eru n g  des E ile ite rs  is t auch m ak ro sk o p isch  s ic h tb a r.

F ra u  P . S ., 4 0 j., N r. 369/1957

Abb. 11. T uberk idose  zeigendes H SG -B ild . D ie re c h te  T ube  is t d ick , r ig id , i h r  A m p u llen 
a b sc h n itt  e n th ä lt  eine ung leichm äß ige , au sg e d eh n te  d e s tru k tiv e  V eränderung . D ie  lin k e  Tube 
i s t  isth m isch  verschlossen . N orm ale  U te ru sfü llu n g . F ra u  K . M., 2 6 j., N r. 90 3 /1 9 5 7 . Fü llung

m it » Jo d uron-S « . A -p -A ufnahm e
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A b b . 12. O perierte  G en ita ltb c . O p e ra tio n  : E x s tirp a tio  u t e r i  to ta lis  ; ad n ex ecto m ia  1. d .; 
s a lp in g e c to m ia  1. s. An d e m  A b b . 11 entsprechenden O p e ra t io n sp rä p a ra t  rech ts  ein  e ig ro ß es  
A d n e x k o n g lo m era t. L inks e b e n fa lls  ausgedehnte T u b e n v e rä n d e ru n g . K . M., 26 j., N r. 903/1957

A bb . 13. H istologisches B ild  des i n  A bb . 12 d a rg este llten  O p e ra tio n sp rä p a ra te s . D as M ik ro 
p h o to g ra m m  zeigt ausg ed eh n te  ep ithe lo idze llige  T u b e n tu b e rk u lo se . K . M., 26j., N r. 903/1957.

H .— E „  120 X
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Im  H SG -B ild  is t au ch  d ie  p e ris ta ltisch e  B ew egung des E ile ite rs  w a h r
n e h m b a r, die be i der R ö n tg e n d u rc h le u c h tu n g  ebenfalls b e o b a c h te t w erden  
k a n n . D ieser B efund  lä ß t  s ich  au ch  bei d er F es ts te llu n g  d e r O p e ra tio n s in d i
k a tio n  u n d  bei der W ahl des O p era tio n sv erfah ren s v e rw erten .

E in e  20j. sterile  P a tie n t in  (F ra u  M. L ., N r. 1245/1957) w ar h isto log isch  
u n d  bak terio log isch  n eg a tiv  gew orden . U n g each te t des rig iden , d ra h ta r t ig e n .

A bb. 14. H S G -B ild  m it T b c-S y m p to m en . N orm ale  U te ru sfü llu n g . B eide T u b en  w eisen  rig id e , 
d ra h ta r tig e  V eränderungen  auf. B e id e  S e iten  sind  zweifellos du rch g än g ig , doch  b e s te h t  keine 

P e r is ta lt ik . F ra u  M. L ., 2 0 j., N r .  1245/1957. F ü llu n g  m it »Joduron-S « . A -p -A u fn ah m e

ab e r die D urchgäng igkeit b e id e r T uben  zeigenden B efundes in  d em  fü r  Tbc 
b eze ichnenden  H SG -B ild fü h r te n  w ir n ach  g rü n d lich er tu b e rk u lo s ta tisc h e r  
B eh an d lu n g  wegen der A rb e itsu n fäh ig k e it v e ru rsach en d en  B esch w erd en  die 
O p era tio n  aus und  fan d en  k äsig  um gew andelte  E ile ite r. D as H S G -B ild  dieses 
F a lle s  v eran sch au lich t A bb . 14.

D ie K ran k e  w urde  au c h  n ach  2 jäh rig er m ed ik am en tö se r B eh an d lu n g  
tro tz  des durchgängigen  E ile ite rs  (A bb. 14) n ich t schw anger. D ie Z ü ch tu n g en  
u n d  die h istologische U n te rsu c h u n g  des A brasio n sm ateria ls  w a re n  n eg a tiv
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g ew o rd  en. Die d er B esch w erd en  wegen v o rg en o m m en e  O p era tio n  e n th ü llte  
h in te r  das durch lässigen , a b e r  d estru ie rten , r ig id e n , P e r is ta lt ik  n ich t ze igenden  
H S G -B ild  eine käsige V e rän d e ru n g  der T u b en .

W enn das H S G -B ild  P e ris ta ltik  au fw e is t u n d  n eb en  d u rc h g ä n g ig e n  
T u b e n  n u r ein k le ineres G eb ie t läd iert e rsc h e in t, so k a n n  m an , fa lls  au c h  d er 
h is to log ische  und  b ak te rio lo g isch e  B efund n e g a tiv  is t, w egen d e r  M öglich
k e i t  des E in tritte s  e in e r  G rav id itä t die k o n se rv a tiv e  T herap ie  erfo lg re ich

A bb . 15. HSG-Bild m it T b c-S y m p to m en . N orm ale U te ru sfü llu n g . B eide T u b en  sind  g leich
m ä ß ig  u n d  fein gefü llt. A m  K o n tra s tb ild  der T u b en  i s t  a u f  be id en  S eiten  p e ris ta ltise h e  
B e w e g u n g  zu b eo b ach ten . E in e  k le in e  E rw eite ru n g , A u sg ez ac k th e it am  A m p u lle n a b sch n itt 
d e r  re c h te n  Tube sowie d ie  f le c k ig e  F ü llung  zeigen e ine  in fo lge  Ü bergreifens d e r P e r ito n itis  tb c . 
e n ts ta n d e n e  kleine e n d o sa lp in g ea le  L äsion  an. D er K o n tra s tb re i  e n tle e r t sich  b e id se itig  in  d ie 

^B auchhöhle . F ra u  P . I . ,  2 3 j .,  N r . 371/1956. F ü llu n g  m it  » Jo d uron-S « . A -p-A ufnahm e

an w en d en . Zw eckm äßig k a n n  in  derartigen  F ä lle n  auch  d ie  v o n  K irch iio ff  
em pfoh lene  » H y d ro tu b a tio n «  sein.

E ine  unserer K ra n k e n  (F ra u  P. I ., 23j., N r. 371/1956) w a r n a c h  5 jäh rig e r 
u n fru c h tb a re r  E he im  A n sch lu ß  an die lo k a le  H y d ro tu b a tio n sb e h a n d lu n g  
sch w a n g e r gew orden u n d  b e f in d e t sich je tz t  im  5. M onat ih re r  G ra v id itä t . 
L a u t  A nam nese h a t te  sie e in e  laparoskopisch  b e s tä t ig te  p ro d u k tiv e  spezifische 
P e r ito n itis  ü b e rs tan d en . D a s  A brasio n sm ate ria l h a t te  ch ro n isch -en tzü n d lich e  
S c h le im h au tv e rän d eru n g en  gezeig t, die Z ü c h tu n g e n  w aren  n e g a tiv  geblieben. 
D ie  H S G  ergab die fe ine , b iegsam e, gleichm äßige F ü llu n g  u n d  D u rch g än g ig 
k e i t  be ider Tuben. L ed ig lich  am  am p u llä ren  A b sc h n itt des rech tsse itig en
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E ile ite rs  w aren  eine gew isse U neb en h e it, u n reg e lm äß ig e  F ü llu n g  u n d  le ic h te  
endosalp ingeale  Läsion festzuste llen . A n d e r th a lb  J a h re  nach der k o n se rv a tiv e n  
T h erap ie  w urde  P a t. sclnvanger. Das H S G -B ild  des Falles is t in  A b b . 15 zu 
sehen.

B esprechung

W ie aus obigen A usfüh rungen  h e rv o rg e h t, lassen  sich m an ch e  F ä lle  d e r 
G e n ita ltb c  w eder d u rch  A brasion  noch d u rc h  Z ü ch tu n g  d iag n o stiz ie ren . W enn 
die h isto log ische U n te rsu ch u n g  des A b ras io n sm a te ria ls  im  Falle k o c h n e g a tiv e r  
Z üch tungsergebn isse  »unsichere« , au f T b c  v e rd ä c h tig e  V erän d e ru n g en  e rg ib t, 
die A n am n ese  aber e in  spezifisches u n d  die H S G  ein ch a ra k te ris tisch e s  B ild  
zeig t, so k a n n  m an d ie  D iagnose der G e n ita ltb c  stellen . N a tu rg e m ä ß  w ird  
m an  a lle in  a u f  G rund des H SG -Bildes n ie m a ls  G en ita ltb c  d iag n o stiz ie ren . Im  
Falle n e g a tiv e r  Z ü ch tu n g sre su lta te , w en n  d ie  histo logische U n te rsu c h u n g  
chron ische , en tzünd liche  In f iltra tio n  d e r  U te ru ssch le im h au t oder » u n sich e re«  
tu b erk u lo sev erd äch tig e  V eränderungen  ze ig t, so k a n n  m an auch  b e i n e g a tiv e m  
T a s tb e fu n d  G en ita ltbc  festste llen , falls d ie  A nam nese  spezifisch  is t  u n d  das 
H SG -B ild  ch a rak te ris tisch e  V eränderungen  ze ig t.

D ie D iagnose d e r  T uberkulose a n d e re r  O rgane lä ß t sich  b e k a n n tlic h  
ebenfalls n ich t in  allen  F ä llen  b ak te rio lo g isch  oder h isto log isch  nach w eisen , 
v ie lm eh r s tü tz t  sie sich  seh r oft au f d ie  E rg eb n isse  der sog. » K o m p le x u n te r
suchungen« . E inen  seh r w esentlichen T e il d ie se r K o m p lex u n te rsu c h u n g e n  b il
den  die R ö n tg en u n te rsu ch u n g en . N a tü r lic h  g ib t es auch bei d e r  L ungen-, 
K nochen- u n d  N ieren-T bc typ ische, fü r  T b c  bezeichnende R ö n tg e n b ild e r  
(ebenso wie bei der G en ita ltb c ), aber a u c h  in  diesen Fällen  e rfo lg t die D ia
g noseste llung  n ich t a lle in  nach  dem  R ö n tg e n b ild . Die D iagnose d e r  N ieren- 
Tbc w ird  in  der P ra x is  au ch  in  b ak te rio lo g isch  negativen  F ä llen  fe s tg e s te llt, 
w enn d as  pyelograph ische  Bild c h a ra k te ris tisc h , die A nam nese spezifisch  is t 
u n d  d ie  Z ystoskopie d ie en tzünd liche , n a rb ig e  V eränderung  d e r  U re te r
m ü n d u n g en  ohne T u b e rk u lo se  zeigt.

W eite rh in  e rg ab en  unsere  U n te rsu c h u n g e n , daß  die U te ru ssc h le im h a u t 
in  v ie len  F ällen  auch histo log isch  e rh eb lich  schneller he ilt, w ä h re n d  zugleich 
die T u b erk u lo se  der T u b e n  (eventuell d e r  O varien ) h isto logisch  a u c h  n ach  der 
m ed ik am en tö sen  B eh an d lu n g  w eiterh in  nachgew iesen  w erden k a n n . A u f d ieser 
G ru n d lag e  k an n  auch d a s  n egative  R e s u lta t  d e r  w iederho lten  b ak te rio lo g isch en  
u n d  histo log ischen  U n te rsu ch u n g  zu r F e s ts te llu n g  der h isto lo g isch  v e r s ta n 
den en  R e s titu tio n  n ic h t ausreichen. E s  b le ib t also auch w e ite rh in  e in e  offene 
F rag e , w a n n  m an die K ra n k e n  als g eh e ilt b e tra c h te n  darf. D er n e g a tiv e  A us
fall d e r  h isto log ischen  u n d  b ak te rio lo g isch en  U n tersu ch u n g  d e u te t  n u r  au f 
die R egression  des P rozesses. Sofern d iese  U n te rsu ch u n g en  n e g a tiv e  R e su lta te  
ergeben , ab e r die K ra n k e n  klinisch au c h  w eite rh in  n ich t b esch w erd efre i w ird,
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k a n n  b e i ausg ep räg t d e s tru k tiv e  T u b en v e rän d eru n g en  aufw eisendem  H SG - 
B ild  u n d  u n te r  B e rü ck sich tig u n g  noch v ieler a n d e re r  U m stände die o p e ra tiv e  
B e h a n d lu n g  angezeig t se in .

W en n  m an  die H S G  in  A nspruch  n im m t, l ä ß t  sich dem nach  die F ra g e  
d e r  O p e ra tio n s in d ik a tio n  u n d  Selektion  m it g rö ß e re r  S icherheit en tsch e id en . 
N a c h  d e r H SG  erw eist s ich  n eb e n  in ta k te n , g u te  P e r is ta ltik  zeigenden, d u rc h 
g ä n g ig en  T u b en  d e r p o s itiv e  T astb e fu n d  m itu n te r  als eine re te n tio n sb e d in g te  
O v a ria lz y s te  (ein h ä u fig e r  B efu n d  bei G en ita ltb c ) oder als nach  ab g ek lu n g en e r 
P e r i to n it is  tb c . a u fg e tre ten e  sog. »en tzünd liche  P seudozyste«  (C ysta  in fla m - 
m a t.) ,  d ie d u rch  D ouG LA S-Punktion ab g esau g t w erd en  k an n  u n d  o p e ra tiv e  
B e h a n d lu n g  n u r  b e a n sp ru c h t, w enn sich die R es is ten z  bei der u n te r  K o n tro lle  
g e h a lte n e n  K ran k en  w ied er h e rs te llt. (M it H ilfe  d e r HSG  v erm ag  m a n  zu  
k lä re n , ob die p a lp ie rte  R e s is te n t in  der T ube an w esen d  is t. F ü r  d iesen  Z w eck  
b i ld e t  au ch  die D ouglasskop ie  ein geeignetes V e rfah ren , das ab e r in  v ie len  
F ä lle n  w egen der V erw ach su n g en  im  k le inen  B eck en  n ich t zu r A n w en d u n g  
k o m m e n  kann .) Sehr se lten  kom m en auch  F ä lle  v o r , wo neben einer d e s t r u k 
t iv e n  o b lite r ie rten  T u b e n v e rä n d e ru n g  a u f e iner S e ite  der k o n tra la te ra le , g u te  
P e r is ta l t ik  zeigende, g raz ile , du rchgängige E ile ite r  im  B esitze des H S G -B ildes 
b e i d e r  O pera tion  zu rü ck g e lassen  w erden k a n n  u n d  sich die M öglichkeit z u r  
D u rc h fü h ru n g  der » k o n se rv a tiv en «  O pera tion  e rö ffn e t. Ohne vo rh erig e  H S G , 
a lle in  a u f  G rund  d er In sp e k tio n , erschein t es n ic h t  zw eckm äßig , einen  E ile ite r  
zu rü ck zu la ssen , w eil es s ich  m akroskop isch  o f t n ic h t  beurte ilen  lä ß t, ob d e r  
E i le i te r  k ra n k  is t oder n ic h t. I n  d e ra rtig en  F ä lle n  b ed eu te t die S o n d ie ru n g  
d es  E ile ite rs  fü r  die T u b en sch le im h au t eine g rö ß e re  B elastung  als die R ö n tg e n 
u n te rs u c h u n g  m it w äß rig em  K o n tra s tm a te r ia l. I m  ü b rigen  lä ß t sich d ie O b 
l i te r a t io n  des T u b e n is th m u s  d u rch  S o n d ierung  g a r  n ic h t e rm itte ln .

N a tu rg e m ä ß  d a rf  w ed er die F ests te llu n g  d e r  O p era tio n sin d ik a tio n  n o ch  
d ie  W a h l der O p e ra tio n sm e th o d e  allein a u f G ru n d  des HSG-Bildes erfo lgen , 
s o n d e rn  — ebenso wie b e i d en  E ingriffen  in  F ä lle n  v o n  T uberkulose a n d e re r  
O rg an e  — n u r  u n te r  B erü ck sich tig u n g  des k lin isch en  Bildes u n d  a n d e re r  
L ab o ra to riu m sb e fu n d e . I n  d iesem  Falle a b e r b e d e u te t die H SG  fü r  d en  
e rfa h re n e n  A rz t eine w ertv o lle , zuw eilen u n e n tb e h rlic h e  H ilfe. Im  B ere ich  
d e r w eib lichen  G en ita l-T bc  k o m m t der H SG  eine ähn liche B ed eu tu n g  zu  w ie 
d en  R ö n tg e n u n te rsu c h u n g e n  bei der T u b erk u lo se  im  allgem einen.

ZU SA M M EN FA SSU N G

A n  H a n d  eines b a k te rio lo g isch  (Z erv ixsek ret u n d  M en stru a tio n sb lu t), h is to lo g isch  
(A b ra s io n sm a te ria l)  u n d  m it d e r  H y ste ro sa lp in g o g rap h ie  »kom plex« u n te rsu c h te n  u n d  
o p e r ie r te n  K ra n k en m a te ria ls  (40 F ä lle ) w ird d a ra u f  h in g ew iesen , daß  w ied erh o lt k lin isc h  
v e rd ä c h tig e  F ä lle  v o n  G e n ita ltu b e rk u lo se  Vorkom m en, b e i d e n e n  d ie  bak terio log ischen  U n te r 
su c h u n g e n  n e g a tiv  ausfallen , a b e r  d ie  histo logische U n te rsu c h u n g  des A b ra s io n sm a te ria ls  
e in e  c h ro n isch  en tz ü n d e te  S c h le im h au t oder eine » p seu d o tu b erk u lö se«  V erän d e ru n g  ze ig t.
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I n  d iesen  F ä llen  sind  im  h y ste ro sa lp in g o g rap h isch en  B ild  gewöhnlich c h a ra k te r is tis c h e  
spezifische T u b en v e rän d e ru n g en  zu  sehen , u n d  n a c h  tu b e rk u lo s ta tisc h e r  B e h a n d lu n g  e rg ib t 
d ie  p o s to p e ra tiv e  U n te rsu ch u n g  d ie  T u b erk u lo se  d e r  T u b en .

W e n n  eine  spezifische A nam nese u n d  e in  k lin isc h  verdäch tiges B ild  v o r l ie g t  u n d  
en tz ü n d lic h e  In f i l t r a te  o der »pseudo tu b erk u lö se«  V e rä n d e ru n g e n  in  der U te ru ssc h le im h a u t 
anw esend  s in d , so zeug t d e r c h arak te risch tisch e , sp ez ifisch e  D estru k tio n  zeigende h y s te ro sa l-  
p in g o g rap h isch e  B ild  a u ch  ohne bak terio log ische  P o s it iv i tä t  fü r  die A d n ex tu b erk u lo se .

I n  d e r D iag n o stik  d e r  G en ita ltu b erk u lo se  sow ie  fü r  d ie  O p e ra tio n s in d ik a tio n  u n d  
S e lek tion  i s t  d ie  H y s te ro sa lp in g o g rap h ie  von  ä h n lic h e r  B e d eu tu n g  wie d ie ü b lic h e n  R ö n tg e n 
u n te rsu ch u n g e n  bei de r T u b erk u lo se  a n d ere r  O rg an e . F a lls  die H y s te ro sa lp in g o g ra p h ie  
g rö ß ere , spezifische, d e s tru k tiv e  T u b en v e rän d e ru n g en  ze ig t, so is t im  a llg em ein en  —  u n te r  
B e rü ck s ich tig u n g  a ller a n d e re n  U m stän d e  —  die  ch iru rg isch e  B ehandlung d e r  A d n e x tu b e r 
kulose an g eze ig t.

E s  w u rd en  w e ite rh in  einige prognostische  F ra g e n  e rö rte r t.  Das n e g a tiv e  Z ü ch tu n g s- 
ergebn is o d e r  d ie  n eg ativ e  h isto log ische U n te rsu ch u n g  des A b rasionsm ateria ls g e n ü g en  n ic h t  
u m  d e n  A dnex p ro zeß  als g eheilt zu  b e u rte ilen , d a  d ie  A d n ex tuberku lose  n a c h  tu b e rk u lo 
s ta tisc h e r  B eh an d lu n g  tro tz  dieser n eg a tiv en  R e su lta te  in  d e r  M ehrzahl de r F ä lle  a u c h  w e ite r
h in  n achgew iesen  w erden  k o n n te . D ie N e g a tiv itä t  d iese r  U n tersuchungen  b e w e is t led ig lich  
d ie H e ilu n g  d e r U te ru ssch le im h au t, b e d eu te t a b e r  n u r  e in e n  H inw eis a u f  d ie  M öglichkeit 
d e r  H e ilu n g  des A dnexprozesses.
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A s a re su lt of th e  ad v an ce  in  p re v e n tiv e  a n d  cu ra tiv e  o b s te t r ic s ,  th e  
inc idence  o f  dam age to  th e  b la d d e r and  o f vesico v ag in a l fis tu las  c a u se d  du ring  
d e liv e ry  h as  decreased th ro u g h o u t H u n g a ry  a n d  such lesions a re  p ra c tic a lly  
n o n -e x is te n t in  G yula co u n ty . N ow adays vesico v ag in a l fis tu la s  te n d  to  arise 
m a in ly  in  connection  w ith  gynaecologic co n d itio n s , in  the  course o f  h y s te re c 
to m y , p la s tic  su rgery , t r e a tm e n t for can cer o f  th e  cervix, v a g in a , b lad d e r, 
e tc . on  th e  o th e r h a n d , vesicovag inal f is tu la  fo rm ation  has b eco m e m ore 
fre q u e n t th ro u g h o u t th e  w orld , owing to  th e  increase  in the  n u m b e r o f  gy n aeco 
logic o p e ra tio n s  in  g enera l an d  of h y s te rec to m ies  in  p a rticu la r [1, 2 , 3, 4 , 5]. 
T he o b s te tr ic a l and  gynaecological f is tu la  d iffe r from  each o th e r in  s ite , e x te n t, 
in  th e  fu n c tio n a l im p a irm e n t th e y  cause an d  in  th e  m ethod  o f  su rg e ry  to  
re p a ir  th e m . O bste trica l f is tu la s  m ay  arise  as a re su lt of necrosis d u e  to  p ressu re  
e x e r te d  b y  th e  head  of th e  foe tus, or th e  v a g in a  an d  b ladder m a y  b e  d am ag ed  
b y  th e  forceps ; th ese  f is tu la s , as su g g ested  b y  N oszkay [2] a n d  o thers, 
u su a lly  develop p ra e tr ig o n a lly , involve th e  vesica l sp h in c te r, th e  in te rn a l 
u re th ra l  o rifice  or even th e  p o ste rio r a sp ec t o f th e  u re th ra . Such f is tu la s  cause 
to ta l  inco n tin en ce  of u rin e  ; a lth o u g h  ea s ily  accessible owing to  th e ir  deep 
p o sitio n , th e y  are d ifficu lt to  rep a ir, n o t o n ly  because  of th e  e x te n s iv e  dam age 
an d  n ecrosis , b u t also because  su rgery  m u s t achieve b o th  a n a to m ic a l  and  
fu n c tio n a l re s titu tio n . O ften  it  does n o t su ffice  to  u n ite  th e  r u p tu re d  sp h in c te r 
m uscles ; in  add ition  th e  rep a ired  organes (b lad d e r, u re th ra) m u s t be  su p p o r
te d , m o s tly  by  th e  p las tic  o p era tions reco m m an d ed  by Mar t iu s  [14], G ö b b e l  
an d  S t o e c k e l  [8], B a t iz f a l v y  [1] an d  o th e rs . T he v esico v ag in a l fis tu las  
re su ltin g  fro m  gynaecologic o p era tio n s (ex cep t th o se  caused b y  c e r ta in  vag inal 
p la s tic  opera tions) are  a lw ays re tro tr ig o n a l, ly in g  high in th e  v a g in a l s tu m p , 
in  sc a r  tissu e . U rin a ry  inco n tin en ce  in  such  cases is incom plete, v o lu n ta ry  vo id 
ing  is also  possible, as in  th e  presence o f  a n  u n ila te ra l u re te ra l f is tu la .  These 
f is tu la s  a re  m ostly  n a rro w , ex cep t w hen  su rg ica l dam age to  th e  b la d d e r  was 
b ru ta l  a n d  has no t been  reso lved . In  sp ite  o f  th is , th e ir  re p a ir  is d ifficu lt, 
b ecau se  th e y  are  su rro u n d e d  b y  scar tissu e  a n d , ly in g  high, th e y  a re  n o t  easily 
accessib le. T h is is w hy som e surgeons (see G r e e n h i l l  [10]) reco m m en d ed  in tra 
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a b d o m in a l tech n iq u es fo r  th e  rep a ir of such  f is tu la s . In  some cases deep  episio- 
to m y  accord ing  to  S u c h a r d  or S jö v a l l  [6] m a y  fa c il i ta te  access to  th e  f is tu la . 
I n  S jo v a l l ’s o p e ra tio n  a n  u re te r  c a th e te r  is in se rte d  in to  th e  f is tu la , th e  
a d ja c e n t  tissue is s u tu re d  to  th e  c a th e te r  a n d  th e  a ffec ted  s tru c tu re s  a re  p u lled  
d o w n . T h is, how ever, is se ld o m  feasible, b ecau se  o f  th e  presence o f sca r  tissu e , 
ad h esio n  of adnexa o r o f  th e  ro u n d  ligam en t to  th e  v ag in a l s tu m p , e tc . Special 
o p e ra tio n s  have been  d ev e lo p ed  to  overcom e th e s e  d ifficulties, such  as th e  “ v a 
g in a l v a u lt  o b lite ra tio n ”  recom m ended  b y  L a t z k o  [7], as well as th e  p a r t ia l  
colpocleisis described  b y  sev e ra l au tho rs [ 5 , 1 ,3 ] . T h e  tw o procedures d iffe r n o t 
o n ly  in  nam e, b u t  also  in  te c h n iq u e  and  e fficacy  (see la te r). I t  is re m a rk a b le  
t h a t  N o szk a y  [2] h as  m a d e  n o  m ention  of L a t z k o ’s operation  w hen re p o r tin g  
on  h is  experience, a l th o u g h  am ong his 31 cases th e re  were 25 re tro tr ig o n a l 
f i s tu la s  re su ltin g  fro m  gynaeco log ic  opera tio n s. I t  is  t ru e  th a t  th e  re p o r t  does 
n o t  re v e a l  how  m a n y  o f  th e se  fis tu las h a d  b e e n  caused  b y  tra n sa b d o m in a l 
o r  v a g in a l  h y s te re c to m y  a n d  th u s  i t  is u n c le a r  in  how  m any  o f th e  cases 
L a t z k o ’s opera tion  w o u ld  h a v e  been feasib le. I n  H u n g a ry , B a t iz f a l v y  an d  
B o r o s  [1] dealt w ith  th is  m ethod  of f is tu la  r e p a ir .  O f 31 f is tu la s  15 w ere 
r e p a ire d  b y  high co lpoc le isis , w ith  im m ed ia te  r e s u lts  in  9 cases, w h ereas  in  
6 cases  reo p era tio n  w as n ecessa ry . The a u th o rs  co n sid e r th e  o p e ra tio n  to  be 
a p p lie d  w hen  th e re  is no  o th e r  possib ility  to  r e p a ir  th e  fis tu la  v a g in a lly  a n d  
ag ree  w ith  K r a a tz  [2] in  th e  a round  th e  f is tu la s  rep a ired  by  th is  te c h n iq u e  
a n  a r tif ic ia l d iv e rticu lu m  o fte n  develops in  th e  o b lite ra te d  u p p er p a r t  o f th e  
v a g in a , causing c o m p la in ts  sim ilar to  th o se  cau se d  b y  vesical d iv e r tic u la , 
su ch  as re te n tio n  o f u r in e , re c u rre n t cy stitis , s to n e  fo rm a tio n , etc. To e lim in a te  
o r le ssen  th e  la t te r ,  H o l d e n  [3] and  o th e rs  reco m m en d ed  to  rem o v e  th e  
v a g in a l  m ucosa a ro u n d  th e  f is tu la  and to  u n ite  in  la y e rs  th e  den u d ed  v a g in a l 
w all. I n  ou r ex p erien ce , h o w ev er, th e  fo rm a tio n  o f  a d iv e rtiv u lu m  m a y  be 
a v o id e d  also b y  leav in g  a c u ff  of vag inal m ucosa su ffic ien t to  flap  th e  f is tu lo u s  
o p en in g , b u t  sm all en o u g h  to  exclude th e  p o ss ib ility  o f  d iverticu lum  fo rm a tio n . 
I n  c o n tra s t  w ith  H o l d e n  [3] an d  o thers, we th in k  th a t  re ta in in g  a c u ff  o f 
v a g in a l m ucosa a ro u n d  th e  f is tu la  has th e  f u r th e r  ad v an tag e  of e n su rin g  an  
a d e q u a te  blood su p p ly  to  th e  scar tissue a ro u n d  th e  f is tu la , im prov ing  th e re b y  
th e  ch an ces of healing . T h is  m a y  have been L a t z k o ’s original idea a n d  in  th is  
w ay  th e  m eth o d  w ill b e  e a s y  to  ca rry  ou t a n d  i ts  re su lts , b o th  im m e d ia te  an d  
la te , m o s t fav o u rab le . T h is  in d u ced  us to  give a n  a c c o u n t of 9 cases o f  vesico 
v a g in a l  f is tu la  re p a ire d  b y  L a t z k o ’s m eth o d  d u r in g  th e  p as t 7 y e a rs . T h e  
p a t ie n ts  w ere observed  a n d  o p e ra ted  on a t o u r D e p a r tm e n t ; cy sto sco p y  w as 
p e rfo rm e d  b y  th e  D e p a r tm e n t  of Urology (D r. Ö . F ó r iz s ). Two o f th e  cases 
w ill b e  d iscussed in  d e ta il.

Case 1. A  fem ale p a t ie n t  62 y ea rs  o f age, m o th e r o f tw o  ch ild ren , had  been su b je c ted  to  
a b d o m in a l h y ste rec to m y  10 y e a rs  ago in  a hosp ital in  N o r th e rn  H ungary . Surgery  h a d  b een  
fo llow ed  b y  prolonged p e r io d s  o f  fev er. P a rtia l u r in a ry  in c o n tin e n c e  had  been n o te d  tw o  d ay s
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a f te r  o p e ra tio n . T h en  she h a d  been  tre a te d  by  X -ra y s . O ne y e a r la te r  she h a d  b e en  o p e ra te d  
on  to  re lieve  th e  in co n tin en ce , b u t  w ith o u t success. I n  1956 she h a d  been tre a te d  a t  a  B u d a p e s t 
h o sp ita l, b u t  rep ea ted  in tra v e s ic a l coagu lations h a d  fa iled  to  b rin g  th e  desired  re su lt .  T h e  left 
u re te r  h a d  been  found  to  be  in a c tiv e  a n d  could n o t  b e  c a th e te riz ed . In co n tin en ce  h a d  p e rs is ted  
b u t  in  a d d itio n  she could  v o id  50 to  100 m l u rin e  ev ery  h o u r. T here  had  been  a lso  rh e u m a tic  
c o m p la in ts , w ith  d e fo rm ity  o f th e  jo in ts  an d  re s tr ic tio n  o f m otion .

A t adm ission  to  ou r d e p a r tm e n t th e  obese p a t ie n t  w as suffering  from  rh e u m a tic  po ly
a r th r i t is  a n d  com pensa ted  c a rd io m y o p a th y . T h ere  w ere scars in  th e  p e rin eu m  a n d  v ag in a . 
T h e  v a g in a  w as sh o rten ed  b y  a b o u t 1I3 an d  n a rro w ed  in  th e  u p p e r p a r t.  In  i ts  w all th e re  was 
sca r tis su e  u n d e r  th e  b lad d e r  a n d  u re th e r . A pea-sized  f is tu lo u s opening w as fo u n d  in  th e  
v a g in a l v a u lt .  T he fis tu lo u s a rea  an d  th e  s tu m p  could  n o t  be  m obilized. C y sto sco p y  show ed

I

i

F ig. 1. T he th ree  layers in  L a tzk o ’s v a g in a l v a u lt  o b lite ra tio n  o p eration  fo r c lo su re  o f  f is tu la  
a )  C uff o f  v a g in a l m ucosa to  be in v e rte d  for closure  o f  f is tu lo u s  opening ; b) S eco n d  row  of 
su tu re s  u n itin g  th e  p la tes  o f vesico- a n d  rec to v ag in a l s e p ta  ; c) T h ird  row  o f s u tu re s  a p p ro x i

m a tin g  m ucous m em b ran e  edges o f  v ag in a l v au lt

th e  r ig h t  u re th e r  to  be fu n c tio n in g  well and  a f is tu lo u s  opening  re tro tr ig o n a lly , on  th e  in n er 
su rface  o f th e  r ig h t u re te ra l  o rifice . T he u re te r  c a th e te r  in se rted  in to  th a t  o p e n in g  em erged 
in  th e  v a g in a . T he r ig h t k id n ey  fun c tio n ed  n o rm ally . L ab o ra to ry  f in d in g s  : d i lu t io n  and 
c o n c e n tra tio n  te s t ,  1003— 1024 ; N P N , 35 m g p e r 100 m l ; th e  a lkaline  u r in e  c o n ta in e d  a lb u 
m in  ( pu s (-)--)-) an d  aureom ycin -sensitive  E . coli. E x c re tio n  u ro g rap h y  fa ile d  to  dem on
s t r a te  th e  p a tte rn  o f th e  le f t k id n ey  an d  ren al pelv is. I t  seem s th a t  h y s te rec to m y  o r th e  op era 
t io n  fo r th e  re p a ir  o f f is tu la  h a d  caused  th e  le ft u re te r  to  o b stru c t an d , as a  re s u l t ,  th e  left 
k id n ey  h a d  ceased to  fu n c tio n . P re o p e ra tiv e  t r e a tm e n t  consisted  in  a c id if ic a tio n , a d m in itra -  
t io n  o f au reo m y cin  and  f lu id s  fo r 4 d ays. S u b seq u e n tly  th e  f is tu la  was c losed  b y  L atzko’s 
v a g in a l v a u lt  o b lite ra tio n . E p is io to m y  was p e rfo rm ed  accord ing  to  Sch u ch a h d  a n d  th e  scar 
tis su e  a ro u n d  th e  f is tu lo u s  o pen ing  was loosened b y  in je c tin g  procaine. A ro u n d  th e  fis tu lo u s 
o p en in g  a  c u ff  o f  v a g in a l m ucosa  %  cm  in  d ia m e te r  w as left for covering  th e  o p e n in g  a fte r  
in v e r tin g  i t  by  th in  c a tg u t su tu re s . T h e  m arg in s o f th e  v ag in a l m ucosa w ere f u r th e r  p rep ared  
in  th e  d is ta l  d irec tio n  an d  in  th e  second lay e r th e  u re th ro v a g in a l and  re c to v a g in a l p la te s  were 
u n ite d . In  th e  th ird  lay e r th e  m ucous m em b ran e  edges o f  th e  vag in a l v a u lt  w ere a p p ro x im a te d  
a n d  su tu re d  ( F ig . 1 ) .  A n  indw elling  c a th e te r  w as le f t  in  th e  b lad d er for 9 d a y s  ; a c id ific a tio n  
a n d  u r in a ry  d es in fec tan ts  w ere p rescribed . T h e  p a tie n t  m ad e  an  u n e v en tfu l re c o v e ry  a n d  was 
d isch arg ed  21 d ay s a f te r  o p e ra tio n . T he in co n tin en ce  was com plete ly  re liev ed .
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O n re -ex am in a tio n  8 w e e k s  la te r  cystoscopy  sh o w ed  a  pea-sized  in tra c tio n  n e a r  th e  
le f t  u re te ra l  ou tle t, m a rk in g  th e  s ite  o f th e  fo rm er f is tu lo u s  open ing . This in tra c t io n  w as to o  
sh a llo w  to  cause re te n tio n  o f u r in e .  T h e  v ag in a  w as re d u c e d  to  h a lf  its  o rig ina l size, as a  re su lt 
o f  h y s te rec to m y , p o s th y s te re c to m y  in fla m m a tio n  a n d  X - ra y  th e ra p y . T he p a tie n t  refused  
to  u n d e rg o  p lastic  su rgery .

T h e  size of th e  f is tu la ,  t h e  ex tensive  scar fo rm a tio n  a ro u n d  i t ,  as well as th e  fa c t  t h a t  
in c o n tin e n c e  had ap p ea red  im m e d ia te ly  a fte r h y s te re c to m y , suggested  th a t  th e  f is tu la  h ad  
b e e n  c re a te d  b y  b lad d er in ju r y  cau sed  b u t  un reco g n ized  d u r in g  th e  f i r s t  o p e ra tio n . I n  th is  
c ase  L a tzk o ’s m ethod  w as th e  o n e  o f choice n o t on ly  b ecau se  i t  a lone m ade th e  f is tu la  accessib le , 
b u t  a lso  because  th e  f is tu la  w as  lo c a te d  n ea r th e  r ig h t  u r e te r  a n d  th is , by  th e  in d ire c t su tu rin g  
o f  th e  e n v iro n m en t, a n g u la t io n , n a rro w in g  or fu n c tio n a l im p a irm e n t o f th e  r ig h t u re te r  could 
b e  a v o id e d .

Case 2. A fem ale p a t i e n t  52 y ears  of age, 1 p a r tu r i t io n ,  1 ab o rtio n  h ad  b een  su b jec ted  
b y  u s  to  h y ste rec to m y  b y  th e  a b d o m in a l techn ique, b e ca u se  o f  a  large  m yom a, e ro sio n  o f th e  
p o r t io n ,  e tc . The p o s to p e ra tiv e  cou rse  was u n e v e n tfu l fo r  10 d ay s, w hen (beside  re g u la r  
v o id in g )  am p le , d ilu te  d isc h a rg e  w a s  n o ted . T he v a g in a  w as exp o sed  and  th e  silk  su tu re s  w ere 
re m o v e d  from  th e  s tu m p .

N o  fis tu la  could be  d isc o v e re d  in  th e  g ra n u la tio n  tis su e . T h ree  tam p o n s w ere  in se rte d  
in to  th e  v a g in a  and ind igo  c a rm in e  w as adm in istre red . T h e  in n e rm o s t tam p o n  becam e sta in e d , 
th u s  i t  w as obvious t h a t  a f i s t u la  w as p resen t. C y sto sco p y  d id  n o t reveal w h e th e r  i t  w as 
v e s ic o v a g in a l or u re th ro v a g in a l , becau se  th e  bullous o e d em a  a t  th e  in flam ed  fu n d u s  m ad e  
v isu a liz a t io n  ex trem ely  d if f ic u l t .  Y e t, th e  n o rm al u re te ra l  a c tiv it ie s , as well as th e  fa c t  th a t  
in c o n tin e n c e  ceased fo r s h o r te r  p e r io d s  suggested th a t  w e h a d  to  deal w ith  a vesico v ag in a l 
f i s tu la .  A fte r  a period  o f tw o  w eek s  du ring  w hich an  in d w e llin g  c a th e te r  was he ld  in  p lace 
a n d  th e  v a g in a l v a u lt w as t r e a te d  w ith  silver n i tra te  to  p ro m o te  healing , th e  p a tie n t  w an ted  
to  go  h o m e. T he indw elling  c a th e te r  w as rem oved, a lth o u g h  in co n tin en ce  persisted .

W h en  re -exam ined  8 w e ek s  la te r , incon tinence  w a s  u n ch an g ed . In  th e  v a g in a l v a u lt  
r ig h t  to  th e  s tum p  th e re  w as a  f is tu lo u s  opening su rro u n d e d  b y  g ran u la tio n  tissue . O n filling  
th e  b la d d e r ,  u rin e  flew  fro m  th e  o p en in g  in to  th e  v a g in a . E x te n s iv e  scars m ade th e  v ag in a l 
s tu m p  a n d  th e  f is tu la  im m o b iliz a b le . Cystoscopy show ed  m ild  trig o n a l cy stitis  a n d , re tro - 
t r ig o n a lly ,  a fistu lous op en in g . T h e  u re te r  c a th e te r  in se r te d  in to  i t  em erged in  th e  v a g in a . 
B o th  u re te r s  showed n o rm a l a c t io n . In  th e  acid  u r in e  th e re  w as som e pus, w ith o u t b a c te r ia .

T h e  f is tu la  was re p a ire d  a c c o rd in g  to  L atzko , as in  C ase 1 ., w ith o u t specific p re p a ra to ry  
m e a su re s . A long ep is io to m y  w as m a d e  in  order to  g a in  access to  th e  im m obile, sc a rry  f is tu la . 
T h e  in d w e llin g  c a th e te r  w as re m o v e d  8 days la te r. T w o w eeks a f te r  op eratio n  th e  p a tie n t  
w as d isc h a rg e d , free of c o m p la in ts . She voided n o rm ally .

S ix  w eeks la te r  cy s to sc o p y  show ed only a m in u te  m u co sa l in jec tio n  a t  th e  fo rm e r site  
o f th e  f is tu lo u s  opening. B o th  u r e te r s  fu n c tio n ed  n o rm a lly , th e  u r in e  was clear. T h ere  w as no  
d iv e r t ic u lu m . T he v a g in a  w as s l ig h tly  sh o rte r, a  sm all p a r t  o f  i t  hav in g  been  rem o v ed  a t  
h y s te re c to m y . In  th is case L a t z k o ’s o p e ra tio n  h ad  b een  in d ic a te d  no t only becau se  o f th e  
im m o b ili ty  o f th e  v ag in a l s tu m p  a n d  sca r fo rm atio n  a ro u n d  th e  f is tu la , b u t  also becau se  th e  
f i s tu la  w as n e a r  to  th e  u re te ra l  o u tle t .  In d irec t re p a ir  o f  th e  f is tu la  caused no n a rro w in g  
a n g u la t io n  or im p a irm en t in  th e  fu n c tio n  of the  u re te r.

Latzko’s o p era tio n  w a s  perform ed on 7 f u r th e r  p a tie n ts  to  re p a ir  p o s t
h y s te re c to m y  fis tu las, w ith  com ple te  success in  a ll o f th e m . R eo p era tio n  w as  
n o t  n e c e ssa ry  in any  o f th e  cases and  no d iv e r tic u la  w ere form ed. T he sm all 
in t r a c t io n  m entioned  in  C ase 1. was too  shallow  to  cause  re ten tio n  o f  u rin e . 
T h is  w as  due to  th e  fa c t t h a t  in s te a d  of colpocleisis we o b lite ra te  th e  v a g in a l 
m u co sa  a ro u n d  th e  f is tu lo u s  opening, leav in g  o n ly  so m uch of th e  v a g in a l 
m u co sa  th e re  as suffices to  o b lite ra te  th e  f is tu lo u s  open ing . This is ach ieved  
b y  p la c in g  fine c a tg u t s u tu re s  in to  th e  cu ff o f  v a g in a l m ucosa an d  in v e rtin g  
i t ,  s im ila r ly  to  the  p ro c e d u re  o f  FÜ T H  and  Sto eck el  [ 8 ] .

I n  7 years we p e rfo rm e d  4410 h y ste rec to m ies  (3086 abdom inal a n d  1324 
v a g in a l)  ; th e  b lad d er w as in ju re d  in  26 cases (0 .6  p e r  cen t) and  v esicovag ina l 
f i s tu la  developed  in  4 (0 .09 p e r  cent). These d a ta  co m p are  fav o u rab ly  w ith
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th o s e  pub lished  by  W harton  [13], who h ad  83 cases (0.5 per cent) of b la d d e r  
in ju ry  an d  6 (0.05 p e r  cen t) o f vesicovaginal f is tu la  in  consequence o f 16 100 
m a jo r gynaecologic o p e ra tio n s , n o t only h y s te re c to m ie s , perform ed in  th e  
cou rse  of 21 years. I n  5 o f o u r cases the  f is tu la  dev e lo p ed  a fte r su rgery  in  o th e r  
in s ti tu te s . A t our D e p a r tm e n t 4 cases of v e sico v ag in a l f is tid a  occurred  ; th ese  
w ere  n o t am ong th e  26 cases o f b ladder in ju ry , w hich were recognized and  
re p a ire d  during  o p e ra tio n  a lread y  and healed  p r im a rily . N or d id  th e y  re su lt 
fro m  p e n e tra tin g  b la d d e r  in ju ry  escaping d e te c tio n . T he fis tu las  w hich  h ad  
d ev e lo p ed  a t  our D e p a r tm e n t w ere a p p a re n tly  d u e  to la te  necrosis, caused  
b y  lig a tio n  of b lood  vessels d u ring  h y s te re c to m y . Such ligations m ay  occur 
n o t  on ly  by  m is tak e , b u t  also in  consequence o f  th e  irreg u la r  course o f d isloca
t io n  o f  blood vessels e. g. b y  a m yom a. In  o th e r  cases, su tu rin g , c ircum scribed  
lig a tio n  of th e  b la d d e r  w all, necrosis re su ltin g  especia lly  from  p é rito n isa tio n , 
s u p p u ra tio n  a round  th e  s tu m p  or under th e  b la d d e r, or im perfec t in ju ry  
in v o lv in g  th e  b la d d e r  m uscle  m ay  be responsib le  fo r f is tu la  fo rm atio n . In  all 
o f o u r cases the  f is tu la  w as re tro trig o n a l. As a re su lt , incontinence w as m ore 
or less incom plete , d ep en d in g  on th e  size o f th e  f is tu la . T he fis tu lo u s openings 
w ere pea to  p in h ead  sized. Cystoscopy show ed th a t  th e  9 fis tu lo u s open 
ings w ere all above th e  lig. in te ru re tricu m  : fo u r  in  th e  cen tre  line a n d  f iv e t 
n e a r  to  one u re te ra l in le t. As it  has been m e n tio n e d , th is  localization  m eans 
th a t  preference shou ld  be  g iven  to  Latzko’s o p e ra tio n , because d irec t su tu r in g  
o f  th e  b lad d e r w all m a y  cause  angu la tion , narrow  in g  an d  fu n c tiona l im p a irm e n t 
o f  th e  u re te ra l o rifice . To avo id  th is , E verett a n d  Mattingly  [5], N oszkay [2] 
a p p ly  an  u re te r  c a th e te r  for 8 to  10 days. W e d id  n o t em ploy  th is  m e th o d  an d  
y e t  u re te ra l fu n c tio n  rem ain ed  norm al th ro u g h o u t.

In  general, th e  f is tu la s  w hich h ad  d ev e lo p ed  a t  our D e p a rtm e n t w ere 
rep a ired  in  8 to  10 w eeks, because by  th a t  t im e  th e  v ag in a l s tu m p  h a d  h ea led , 
sc a r  fo rm atio n  en d ed  a n d  th e  consequen tia l c y s t i t is  w as qu iescent. O th e r a u 
th o rs  suggest th e  f is tu la  to  be closed a fte r  5 to  6 m o n th s . W hen we n o ticed  
in co n tin en ce  fo llow ing h y ste rec to m y , we im m e d ia te ly  p laced an  indw elling  
c a th e te r  in to  th e  b la d d e r  an d  tried  to  rem o v e  conspicuous su tu re s  from  th e  
v a g in a l s tu m p . T h e reb y  in flam m atio n  in  th e  s tu m p  an d  near th e  b la d d e r  are  
localized , hea l soon , a n d  i f  th e  fis tu la  w as d u e  to  a su tu re  p laced  in to  th e  
b la d d e r, even sp o n ta n e o u s  healing  m ay re su lt. T h e  ind igo  carm ine te s t  allow s 
to  d iffe ren tia te  th e  in co n tin en ce  from  an  am p le  d ischarge  from  th e  s tu m p  
as i t  has been d esc rib ed  above. In  2 cases th e  f is tu la s  h ad  developed in  o th e r  
in s ti tu te s  an d  we re p a ire d  th e m  afte r 10 a n d  5 y ea rs , respective ly . O ne of 
th ese  cases has b een  described  in deta il. W e agree w ith  N oszkay [2] an d  
o th e rs  in  th a t  th e  b la d d e rs  should be p re p a re d  fo r su rg ery  b y  th e  use  o f  an  
indw elling  c a th e te r , d ru g  tre a tm e n t chosen acco rd in g  to  the  sen s itiv ity  o f th e  
m icroorganism s iso la te d , in stilla tio n , a c id ifica tio n  o f u rine, etc. V ag inal a b ra 
sion  and t r e a tm e n t w ith  silver n itra te  w ill h a s te n  th e  d isap p earan ce  of
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g ra n u la t io n  and  ep ith e liza tio n  a ro u n d  th e  f is tu la . W e, too , use an  in d w ellin g  
c a th e te r  a fte r su rgery , to  p re v e n t re te n tio n  a n d  avo id  ir r i ta tio n  o f th e  b la d d  er. 
T h e  c a th e te r  is rem oved  in  8 to  10 d ay s , ex cep t w hen th e  p a t ie n t  c a n n o t  
e m p ty  h e r  b lad d er or if  th e re  is a re s id u u m . I n  none of our cases w as i t  nec es- 
s a ry  to  app ly  su p rap u b ic  b la d d e r  d ra in ag e  [5, 2] o r u re te r  c a th e te r iz a tio n , 
a lth o u g h  in  5 cases th e  f is tu lo u s  opening  w as n e a r to  th e  u re te ra l  o rifices. 
I f  n e c e ssa ry  (b ac te ria l in fec tio n , p y u ria ) , u r in a ry  d is in fec tan ts  a re  p re sc r ib e d  
a f te r  o p e ra tio n . W e fo u n d  t h a t  in  th is  re sp ec t L atzko’s o p era tio n  w as n o t  m ore 
d e m a n d in g  th a n  an y  o th e r  m e th o d  em ployed  fo r  repairing  f is tu la s . O p e ra tio n  
is  p e rfo rm e d  in  th e  p o sitio n  u su a l w ith  v ag in a l su rgery . No special in s tru m e n t 
is  u s e d  fo r  closing th e  f is tu la . W e do n o t a p p ly  v ag in a l ta m p o n a d e . T h e  b lood 
v e sse ls  in  th e  o p era tiv e  a re a  a re  care fu lly  lig a te d , th e  e n v iro n m e n t o f  th e  
f i s tu la  is loosened an d  su ffic ien tly  m obilized  so th a t  th e  lay e rs  to  b e  u n ite d  
sh o u ld  overlap  and  n o t k e p t  to g e th e r  b y  te n se  su tu res . No d ead  sp ace  is le f t 
b e tw e e n  layers, b u t  in  th e  tw o  deep lay e rs  a few  su tu res  a re  o n ly  p la c e d , to  
a v o id  in te rfe ren ce  w ith  th e  u su a lly  p oo r b lood  supp ly . W e use o n ly  c a tg u t ,  
in  th e  f i r s t  layer th e  th in n e s t  k ind .

I n  a ll of our 9 cases reco v e ry  was u n ev en tfu l. C ystoscopy d one  m o n th s  
la te r  show ed  no d iv e rticu lu m  fo rm a tio n  in  a n y  o f ou r cases, o n ly  th e  m in o r 
a l te r a t io n s  m en tioned . R e c e n tly , E verett  a n d  Mattingly  [5] re p o r te d  th a t  
o f  4 8  cases  in  w hich Latzko’s o p e ra tio n  h a d  b een  perfo rm ed  p r im a ry  healing  
r e s u lte d  in  46 and  2 h a d  to  be  reo p e ra ted . T h e  o p era tio n  m a y  u n d o u b te d ly  
sh o r te n  th e  vagina, causing  d iscom fort a t  co h ab ita tio n . H ow ever, fo r  th is  
sh o r te n in g  h y ste rec to m y  is m ore  responsib le  th a n  Latzko’s o p e ra tio n , e sp ec ia lly  
w h en  th e  W ertheim  a n d  Schauta m eth o d s  have  been em p lo y ed . I f  we 
ta k e  c a re  a t  h y ste rec to m y  n o t  to  cause an  excessive sho rten ing  o f th e  v a g in  a  
(w h ich  is w a rran ted  on ly  in  th e  p resence o f p ro life ra tiv e  cancer o f th e  c o llu m ), 
th e  L a tz k o  opera tion  as p e rfo rm ed  b y  o u r te ch n iq u e  will n o t c o n s id e ra b ly  
a l te r  th e  len g th  of th e  v ag in a . A n d  even i f  th is  shou ld  occur an d  cause  d is tu rb 
a n ce  in  sexual life, th e re  a re  severa l m ean s to  elongate  th e  v a g in a . S uch  
a c o n s id e ra tio n  m ust n o t d isc re d it an  o p e ra tio n , w hich is sim ple to  c a r ry  ou t 
a n d  w h ic h  produces exce llen t e a rly  an d  la te  re su lts .

SU M M A R Y

I n  n in e  cases of re tro tr ig o n a l vesicovag ina l f is tu la  caused  a t  h y s te rec to m y  th e  lesion  
w as r e p a ire d  b y  L atzk o ’s v a g in a l v a u lt  o b lite ra tio n  m eth o d . P r im ary  healing  r e s u l te d  in  a ll 
9 cases, w i th o u t  d iverticu lu m  o r sac  fo rm atio n . T h e  o p e ra tio n  is th e  m eth o d  of c h o ic e  fo r  th e  
c lo su re  o f  vesicovaginal f is tu la s  e m b ed d ed  in  scar tissu e  an d  d ifficu lt to  expose ; i t  is  e asy  
to  c a r r y  o u t  an d  produce ex ce llen t e a r ly  an d  la te  resu lts .
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NUTRITION AND DENTAL STATE OF BOYS IN A SZEGED
CHILDREN’S HOME

By

К . T óth and D . H a t t y a s y

D EPARTM ENT O F STOMATOLOGY, M ED ICAL U N IV E R SIT Y , SZEGED

(R eceived  D ecem b er 5, 1958)

A g ro u p  of 72 b o y s liv in g  in  a Szeged ch ild ren ’s hom e has b een  ex am in ed  
b y  one o f  th e  p resen t a u th o rs  (К . T .) ; in  th e  g roup  of boys w ho h a d  sp en t 
in  th e  hom e m ore th a n  tw o  and  a h a lf  y ea rs  sig n ifican tly  b e tte r  te e th  were 
fo u n d  th a n  in  th e  boys w ho h ad  lived  th e re  fo r  a sh o rte r period  (T a b le  I ) .

Table 1

Years spent 
in  th e  in s ti tu te

N um ber 
of boys

Age group D ental s ta te

Extrem e values Mean
df DMF

index

> 2 .5 32 7— 13 9.49 1.90 1.15
± 0 .106 ± 0 .0 2 6

< 2 .5 40 7— 14 9.64 3.70 2.20
±0 .135 ± 0 .0 2 7

T h e m ean age o f th e  te s t  sub jec ts  w as a t  th e  tim e  of th e  p re s e n t  s tu d y
9.5 y ea rs  and  th e  b o d y  w eigh t averageds 29.2 kg. This com pares fa v o u rab ly  
w ith  th e  27.8 kg p u b lish ed  fo r boys o f th i  g roup  b y  S chall [37], on th e  basis 
o f  Schlcsinger’s tab le .

C h ildren’s hom es shou ld  keep precise  reco rds o f th e  d ie t, su ch  d a ta  
being  essen tia l for an  an a ly s is  of th e  c o r re la t io n  betw een  n u tr it io n  a n d  d en ta l 
caries. I n  th e  hom e in  q u e s tio n  th e  re c o rd s  h a d  b een  carefully  k e p t  a n d  were 
m ade availab le  to  us.

I n  th e  p resen t r e p o r t  we shall describe  a n d  analyse th e  d a ta  o f  n u tr itio n  
fo r a perio d  of tw o y ea rs .

M ethod

I n  th e  ch ild ren ’s h o m e  th e  q u a n ti ty  o f ra w  m a te r ia ls  issued to  th e  k i tc h e n  an d  the  
n u m b e r o f  sub jects fed a re  reco rded  da ily . W e h a v e  g ro u p ed  th e  records fo r  each  m on th  
an d  reco rd ed  the  d a ily  ra tio s  o f  th e  d iffe re n t fo o d stu ffs . W e h av e  th en  su m m ariz ed  th e  d a ta  
pe r y e a r  an d  com puted  th e  va lues for calo ries, p ro te in ,  f a t ,  c a rb o h y d ra te , v ita m in s  and 
m in e ra l sa lts , as d e te rm in e d  from  v arious tab le s  [3, 6 , 11, 37, 40]. T he a v e ra g e  n u m b er of 
persons fed  pe r m o n th  a n d  p e r  y e a r  was also reco rd ed . D iv id in g  th e  q u a n ti ty  o f  food  issued by



142 К. TÓTH and D. HATTYASY

th e  n u m b er of persons yielded th e  yearly , m onthly and  daily  averages for one child . I t  is to  
he  n o ted  th a t the average values in  our Tables represen t the  issued am ounts and  n o t th e  
consum ed ones ; these m ust h av e  certainly differed from  th e  former. This source of e rro r 
could  n o t be elim inated, th o u g h  we have been assured th a t  all the quantities issued w ere 
u su a lly  consumed.

I t  should further be m en tioned  th a t in 1955, 19, and  in  1956, 20 adults (m ostly  fem ales) 
w ere consum ing the same d ie t. T here is good reason to  believe th a t  they  a te  n o t m ore th a n  
th e  average ratios. M any boys were under the average age for the group ; th e y  m ay  have 
e a te n  less and the bigger boys m ay  have eaten m ore, a d  l i b i t u m ,  except of m ilk  and  m ea t, 
w hich  were evenly d is tribu ted .

T he yearly average of 2646 cal. daily for 1956, and  2761 cal. daily for 1955 have been 
co m pu ted  from the daily q u an titie s  used up by the k itchen  p e r one person. I f  we d ed u c t 15 p e r 
cen t o f th e  gross values to  allow  a reasonable m argin for loss, th e  n e t daily calorie in ta k e  w as 
2347 cal. in  1955, and 2250 cal. in  1956. According to  th e  1948 d a ta  published by  th e  USA 
F ood  an d  N utrition Board (40, p . 556), a male child w eighing about 28 kg requires app rox im 
a te ly  2200 cal. a day ; th u s th e  calorie intake was am ple  in  our subjects.

D urin g  the  tw o y e a r  p e rio d , th e  follow ing k in d s  o f foodstuffs h a v e  been 
issu e d  an d  consum ed :

Cereals: a ) f lo u r ;  sem o lin a
b)  s p a g h e t t i ;  egg b a r le y ; nood les
c)  b read  (ha lf-b row n) ; buns ; b re a d  crum bs.
d)  cakes ; c o rn  on the  cob.

M eats: a) v e a l ;  p o r k ;  b e e f ; ro a s t p ig ;  p o rk  sa u sa g e ; l iv e r - p a s te ;
b raw n  ; b one

b)  tu rk e y  ; goose ; pig’s liver a n d  lung
c) p rese rv ed  m e a t p rep ara tio n s, su c h  as sm oked k n u c k le  o f  

h am  ; h a m  ; sausages ; sa lam i ; le an  bacon  ; b e e f  to n g u e .
F a ts, oils: B acon , f re s h  an d  fried ; la rd  ; goose fa t ,  b u tte r , m a rg a r in e  ;

edible oil.
Eggs: W hole, fresh  a n d  pow dered.
D ia ry  produce: Cow’s m ilk  ; sour cream  ; c re a m  ; cheese ; c u rd  (cow ’s 

and  sh eep ’s)
Vegetables : P o ta to e s  ; sav o y  ; cabbage ; s a u e rk ra u t  ; c au liflo w er ; t u r 

n ip  c a b b a g e  ; d ish  m ade o f s tew ed  onions, to m a to e s  an d  
p a p rik a  ; to m a to  ; sp inach  ; com m on  sorrel ; c a rro ts  ; 
p a rs le y ;  v e g e ta b le  m a rro w ; g a rlic  ; d i l l ;  o n io n s ; p a p r ik a ;  
F rench  b e a n s ;  ce le ry ; rad ish .

M ushroom s: c u lt iv a te d  m ushroom .
D ry  leguminous vegetables : P eas ; beans.
F ru its :  Apple ; lem o n  ; cherries ; n u t  ; m u sc a t m elon ; s t r a w b e r ry  ;

gooseberry  ; p ea rs  ; m orello c h e rry  ; p runes ; g ra p e s  ; 
peach ; p o p p y -seed .

Preserves: Quince ; a p r ic o t ; cherry  ; g o o seb e rry  ; pears ; m orello  
cherry  ; p e a c h  ; prunes.

J a m s  and marmalades: M ixed  m arm alade ; s tra w b e rry  ; le m o n ; m orello  
cherry  ; p e a c h  ; prunes.
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Sa la d s:  B ee tro o t ; p ick led  gherk in  (fresh a n d  can n ed ); p a p rik a  in  
v in eg a r ; c ab b ag e  le ttu ce  (fresh).

Sweets: W hite  su g a r ; sw eatm eals, chocolate ; ice c ream  ; h o n ey  ; ch erry  
ju ice  ; s ta rc h  su g ar ; cookies ; cakes ; p ies ; desserts  ; cocoa.

Spices, fla vo u rin g :  P e p p e r ;  p a p r ik a ; v in e g a r ;  sy n th e tic  lem on  ; c in 
n am o n  ; m e a t cubes ; ca raw ay  seeds.

Other: Y east. Coffee ; te a .

T h e  d rink ing  w a te r  com es from  the  c ity  m ains a n d  co n ta in s  no p ro te c tiv e  
q u a n t i t ie s  of fluorides.

D ietary habits

T h ere  are th re e  m eals a d ay  in  th e  m ess u n d e r  th e  su p erv ision  o f  a 
te a c h e r . I n  general, th e  c h ild ren  h av e  a good a p p e tite  a n d  consum e th e  am o u n ts  
o ffe red . Those w ho so w ish , m a y  help  them selves re p e a te d ly . In  ad d itio n , th e re  
is a sn a c k  in  th e  fo renoon .

T he ch ild ren  h a v e  l i t t le  pock e t m oney, w h ich  can  n e v e r b u y  m ore th a n  
ju s t  one  b un . O nly  10 p e r  c e n t of th e  in m ates  g e t in fre q u e n tly  parce ls from  
o u ts id e .

B efore going to  b ed , th e  ch ildren  cleanse  th e ir  te e th  w ith  to o th b ru sh  
an d  p a s te .

C ook ing  is in  th e  tra d it io n a l  H u n g arian  s ty le , w ith  a m odest am o u n t 
o f  sp ices. M eats a re  ro a s te d  or stew n as soft as possib le.

T h e  ch ildren  do n o t e a t foods and sw eets o th e r  th a n  th e ir  ra tio s , no r 
do  th e y  ea t a n y th in g  o u ts id e  th e  m ain  m eals.

A nalysis o f  diet

A) Calories (Table I I  and  I I I )

T he daily  calories in ta k e  averaged  2347 cal. in  1955, an d  2250 cal. in 
1956. T h is is am ple  even  fo r  th e  bigger ch ild ren , w ho e a t ad lib itum  (except 
m ilk  a n d  m eat).

T h e  d ie t is v e ry  h ig h  in  c a rb o h y d ra tes , w hich  w ere averag ing  daily  
391 g i n  1955, an d  430 g in  1956 ; th is  is e q u iv a len t to  70 to  72 p e r cen t respec
tiv e ly . T h u s , th e  calories a re  m ade up  in  th e  e m in e n t f ir s t  p lace b y  ca rb o 
h y d r a te s .  T hus, th e  d is tr ib u tio n  o f calories w a s : p ro te in , 17 to  18 p er c e n t ;  
fa ts , 11 to  12 p er cen t ; ca rb o h y d ra tes , 70 to  72 p e r cen t. T he da ily  p ro te in  
in ta k e  is th u s  am ple , th e  fa t  in ta k e  ra th e r  low.

P  ro te in  in ta k e  w as h ig h ly  suffic ien t (gross 100 g, n e t., m in im um  85 g 
a  d a y , com posed o f 77 p e r  cen t p lan t and  23 p e r cen t an im al p ro te in ). This 
is m u  ch h igher th a n  th e  m in im u m  req u irem en t a n d  is h igher th a n  th e  recom -



144 К. TÓTH und D. HATTYASY

Table II

1955

Months Calorie
P rotein F a t Carbohydrate

g

Ja n u a ry 2194 124 52 355
F eb ru a ry 2836 92 70 436
M arch 2797 101 55 447
A pril 3450 95 55 436
M ay 2926 100 65 507
Ju n e 2359 80 52 222
Ju ly 2736 90 74 393
A ugust 2801 87 50 426
Septem ber 2481 91 59 387
O ctober 2761 94 69 390
N ovem ber 2951 105 69 451
D ecem ber 2772 126 95 401

Y early  mean 2761 100 64 391

18% 12% 70%

Table II I

1956

Months Calorie
Protein F a t Carbohydrate

g

J  an u ary 2654 90 69 766
F eb ru a ry 2935 104 80 424
M arch 2751 95 67 411
A pril 2998 123 84 437
May 2544 89 71 386
Ju n e 2587 95 66 390
Ju ly 2424 83 70 356
A ugust 2469 104 60 389
Septem ber 2624 92 64 384
O ctober 2399 106 68 374
N ovem ber 2629 99 68 408
D ecem ber 2631 93 73 380

Y early  m ean 2646 98 65 430

1 7°A • /о 11° 11 о 72%



NUTRITION AND DENTAL STATE OF BOYS IN A SZEGED CHILDREN’S HOME 1 4 5

m an d ed  65 g ra tio . T he an im al p ro te in s , h ig h  in  essential am ino a c id s , en su re  
n o rm a l g row th , as i t  is p roved  also b y  th e  d a ta  below .

F o r ty  one boys w ere s tu d ied  fo r th re e  y e a rs . T he height an d  w e ig h t d a ta  
for th e se  boys are show n in  T able IV .

Table IV

Mean years M ean w eight, kg M ean he ig h t, cm

1 9 5 6 7 .9 2 2 .9 2 1 1 8 .6

1 9 5 7 8 .9 2 6 .0 0 1 2 3 .1

1 9 5 8 9 .9 2 7 .9 0 1 2 7 .9

T h e 72 per c en t c a rb o h y d ra te  in ta k e  is to o  h igh ; i t  was o b v io u s ly  d u e  
to  econom ical considera tions to  c o m p e n sa te  fo r th e  low fa t  c o n te n t  (11 p e r  
c en t o f  th e  to ta l  calorie value in  1956). W e w ould  prefer a h ig h er f a t  d ie t, a t  
th e  expense  of ca rb o h y d ra te  an d , in  a lesser m easure, of p ro te in , w ith o u t 
re d u c in g  th e  percen tag e  of an im al p ro te in .

A ccording to  S h e r m a n  [40], e sse n tia l f a t t y  acids should m a k e  u p  1 p er 
cen t o f  th e  to ta l  calorie in tak e . T he e sse n tia l f a t t y  acids are c o n ta in e d  m a in ly  
in  p la n t  oils. In  1955 th e  p la n t oil in ta k e  a v e rag ed  daily  99 cal., a n d  in  1956 
54 ca l. T hus, in tak e  w as ju s t  above th e  m in im u m  level.

R efined  sugar m ade up 14 p er c en t o f th e  to ta l  daily c a rb o h y d ra te  in ta k e  
in  1955 (57.0 g) an d  10 p er cen t (46.4 g) in  1956. Sugar, sw eet, as w ell as th e  
c a rb o h y d ra te  in p a s try , ju ices, ja m s , p re se rv es  and  chocolate h a v e  been  
in c lu d ed  in  th is g roup .

B) V itam ins

T he d iet co n ta in ed  op tim u m  q u a n tit ie s  o f  th iam in e  an d  r ib o f la v in e  an d  
an  excess of n ico tin ic  acid. T hus, th e re  w as a n  am ple in tak e  o f  th e s e  th re e  
h ig h ly  im p o rta n t a n d  best-know n  m em b ers  o f  th e  v itam in  В co m p lex .

T he daily  in ta k e  o f ascorbic ac id  (65 m g  in  1955 an d  78 m g  in  1956) 
is n e a r  th e  m in im um  an d  was m uch  low er d u rin g  the  w in te r. A sco rb ic  acid 
n o t b e ing  sto red  in  th e  organism , a n  excess in g es ted  during su m m e r does n o t 
co m p en sa te  for th e  deficiency.

T he daily  in ta k e  o f v itam in  A w as so m ew h a t lower th a n  th e  re c o m m e n d 
ed 3500 to  4500 I .  U . ( Table V  a n d  V I ) ,  obviously  as a re s u lt  o f  th e  low 
liv e r, m ilk  and  b u t te r  consum ption . T h is w ill be discussed in  m o re  d e ta il 
la te r .

T h e  v itam in  D com plex in ta k e  w as v e ry  low  and unev en ly  d is tr ib u te d . 
D u rin g  th e  w in ter m o n th s  w ith  l i t t le  su n sh in e  i t  d id  no t am o u n t to  m o re  th a n
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Table V

1 9 5 5

V itam ins

Months C Thiamine Riboflavin N icotinic
acid

A D

mg I. U. У

J  a n u a ry 6 8 1 .3 4 0 .7 1 1 9 2 2 8 6 1 .5

F e b ru a ry 4 8 1 .4 0 1 .5 4 2 2 4 4 6 4 1 .7

M a rc h 5 3 1 .3 2 1 .3 9 2 1 4 5 9 4 2 .0

A p ril 4 6 1 .3 1 1 .3 6 1 9 3 7 2 1 1 0 .0

M ay 4 7 1 ,1 6 1 ,5 3 2 0 2 0 2 4 1 1 .0

J u n e 5 1 1 .0 2 1 .1 5 1 6 21 2 1 9 .0

J u ly 9 8 1 .3 5 1 .6 0 2 2 6 4 6 2 1 1 .0

A u g u s t 1 1 0 1 .5 6 1 .4 6 2 3 5 2 8 5 9 .0

S e p te m b e r 1 3 4 1 .3 6 1 .2 9 2 3 4 5 2 3 8 .0

O c to b e r 7 3 1 .6 1 1 .3 4 2 2 3 8 8 5 9 .0

IN ov em b er 4 6 1 .4 4 1 .6 7 1 4 2 5 1 0 1 .7

D ecem b er 3 6 1 .1 7 1 .3 0 2 0 9 7 6 0 .8

Y e a r ly  m ean 6 5 1 .3 3 1 .3 4 2 0 3 3 5 9 6 .2 5

Table VI

1 9 5 6

V itam ins

Months C Thiamine Riboflavin N icotinic
acid

A D

mg I. U. Y

J  a n u a ry 3 8 1 .4 8 1 .3 6 1 9 2 5 1 0 1 .5 7

F e b ru a ry 4 4 1 .8 2 1 .4 7 2 2 197 8 1 .6 6

M a rch 5 6 1 .3 4 1 .3 7 2 0 2 4 2 9 1 .9 0

A p ril 4 8 1 .4 5 1 .5 8 2 3 2 5 9 9 1 0 .1 0

M ay 5 2 1 .4 5 1 .3 7 1 8 2 7 4 5 9 .0 0

J  u n e 1 3 0 1 .6 6 1 .7 6 2 6 551 1 9 .8 0

J u ly 9 1 1 .4 3 1 .2 4 2 1 4 3 4 8 9 .0 0

A u g u s t 1 6 2 1 .4 9 1 .5 8 2 4 4 8 4 0 9 .6 0

S e p te m b e r 1 2 2 2 .1 2 1 .6 2 3 2 5 5 1 9 8 .0 0

O c to b e r 9 8 1 .6 0 1 .5 0 3 3 2 7 5 8 1 0 .0 0

N o v e m b er 4 5 1 .4 5 1 .3 6 2 3 2 7 9 5 1 .3 0

D ecem ber 4 3 1 .7 0 1 .4 5 2 1 3 4 9 0 1 .6 0

Y e a r ly  m ean 7 8 1 .5 9 1 .4 7 2 4 389 1 6 .3 0
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1/ 3 o r J/4 of th e  av e rag e . I t  is to  be p o in te d  o u t th a t  enam el hypop lasia  o ccu rred  
in f re q u e n tly  and  th e re  w ere no sy m p to m s  suggesting  v ita m in  D d e fic iency . 
T he p rec ise  a m o u n t o f  v itam in  D fo rm e d  in  th e  b o d y  on exposure to  su n sh in e  
is n o t k n o w n , b u t  i t  obviously  h ad  a c o m p e n sa to ry  effect.

C) Mineral salts ( Table V I I )

A s i t  has been  m entioned , th e  v a lu e s  fo r calories, v itam in s  an d  m in e ra l 
sa lts  h a v e  been co m p u ted  from  ta b le s  a n d  th u s  a re  no t exact.

T able  V II

Ca P Na К Cl Fe Mg s
daily  m ean in g

1 9 5 5 0 .9 1 1 .9 1 3 .1 2 3 .6 3 4 .5 0 0 .0 2 8 0 .5 8 1 .1 1

1 9 5 6 0 .9 3 2 .0 2 3 .3 9 3 .4 8 4 .5 9 0 .0 2 8 0 .5 9 1 .1 9

Sherm an 0 .7 3 1 .5 8 1 .9 4 3 .3 9 2 .8 3 0 .0 1 7 3 0 .3 4 1 .2 8

N evertheless, th e  in tak e  of Ca a n d  P  seem s to  be su ffic ien t, y e t  in  fa c t 
th e  v a lu e  for P  m a y  h av e  co n sid e rab ly  exceeded  th e  co m p u ted  v a lu e . A s a 
th i rd  d a tu m , we p re se n t th e  an a ly sed  d a ily  m eans for 150 A m erican  d ie ts  
(S h e r m a n  [40], Table 34). E ven  in  th e  lig h t o f  th is  evidence, o u r ca lcu la ted  
d a ta  in d ic a te  t h a t  in  b o th  years th e  d ie t in  th e  ch ild ren ’s hom e c o n ta in e d  
a m p le  q u an titie s  o f  inorganic  anions a n d  ca tio n s, m ain ly  Ca, P , Mg a n d  F e , 
w h ich  are  im p o r ta n t from  th e  p o in t o f  v iew  o f all essen tia l functions, in c lu d in g  
th e  developm ent o f  te e th  and  bones. F  w as n o t included  in  th e  an a ly sis . T he 
q u a n t i ty  of N a is n o t in te restin g , because  th e  loss of NaCl re su ltin g  from  
c o o k in g  is am ply  rep laced  b y  sa ltin g  a t  th e  tab le .

D iscu ss io n

T h e d ie ta ry  d a ta  recorded fo r  tw o  y ea rs  in  a Szeged ch ild ren ’s hom e 
h a v e  b een  p resen ted . The values o b ta in e d  re su lted  no t b y  chance, b u t  from  
econom iz ing  w ith in  th e  lim its o f th e  d a ily  ra tio s  p e r person . In  s im ila r in s ti
tu t io n s  th e  sam e f in an c ia l allow ances seem  to  be availab le  th ro u g h o u t th e  
c o u n try . The d a ily  allow ance for one  p e rso n  is 9.20 F o rin ts . This m ay  b e  used  
u p  a t  w ill by  th e  h o m e an d  has n o t  ch an g ed  fo r several years. T h u s , th e r e  is 
good reason  to  believe  th a t  the  d a ta  fo r  th e  tw o  years s tu d ied  are  v a lid  also 
fo r p rev io u s y ears , a p a r t  from  m in o r v a r ia tio n s . T he re la tiv e ly  low  m o n e ta ry  
v a lu e  explains m a n y  th ings, inc lu d in g  th e  h igh  in ta k e  o f cereal p ro d u c ts  an d  
c a rb o h y d ra te , th e se  being  the  c h e a p e s t calorie donor foods.

3 Acta Medica XIV/2.
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Table V III

Calorie % In s titu te
M inimal cost d ie t

Foodstuffs
groups 1955 1956

(Sherman)

Cereals 49.70 53.00 37.0
Milk 6.85 6.70 22.0
G reen vegetables and  fru its 10.30 11.90 13.0

D ried  vegetables 1.50 1.60 3.0

F a ts  an d  oils 11.00 10.00 14.0

Sugar and  candies 8.40 4.70 5.0

M eat, egg, cheese 6.90 5.90 6.0

O th e r 5.35 6.20 —

In Table V I I I  we compare our data w ith  those published for “ m inim al 
cost d iets” for children aged 7 to 12 years b y  Sherman [40].

T here are  th re e  m ain  differences b e tw een  th e  recom m ended  d ie t b y  
S h e r m a n  and  th e  d ie t in  th e  Szeged ch ild re n ’s hom e.

1. Cereal p ro d u c ts  am o u n t in  th e  h o m e an d  m ake up m uch m ore of th e  
calories th a n  in  S h e r m a n ’s diet. In  Szeged, 53 p e r  cen t o f th e  calorie in ta k e  
w as supp lied  b y  cerea ls  an d  th u s th e  S zeg ed /S h erm an  cereal ra tio  is 1.4.

2. M ilk in ta k e  is ex trem ely  low, a m o u n tin g  to  n o t m ore th a n  6.7 p e r  
c e n t o f th e  to ta l  ca lo rie  in ta k e . T hus, i t  is n o t  m ore  th a n  х/3 of th e  reco m m en d 
ed va lu e . We o u g h t to  give th ree  tim es as m u ch  m ilk. This w ould  im p ro v e  
n o t on ly  th e  h ig h -v a lu e  p ro te in  and  fa t  in ta k e , b u t  also th e  v ita m in  A a n d  D 
su p p ly , fe a tu r in g  low  in  th e  Szeged d ie t. T h e  S zeged/S herm an m ilk  in d e x  
is 0,33.

3. F a t in ta k e  a m o u n ts  to  10 p er c e n t, less th a n  th e  recom m ended  14 
p e r  cen t. T he S zeged /S herm an  fa t  in d e x  is 0.71. W e th in k  th a t  th e  d ie t 
w as defic ien t m a in ly  in  b u tte r .

As we have  m en tio n ed , a p ro p er d ie t  fo r a ch ild ren ’s co m m u n ity  is 
ch ie fly  a fin an c ia l p ro b lem , th o u g h  ce rta in ly  n o t  exclusively  so. W hen  p lan n in g  
th e  d ie t, n u tr i t io n a l req u irem en ts  should  be  consid ered  in  th e  f irs t  p lace , ev en  
th o u g h  th e  costs m u s t be k e p t low.

I n  th e  case u n d e r  discussion, we d isa p p ro v e  o f so m an y  a d u lts  e a tin g  
th e  ch ild ren ’s d ie t. T h e  d ie t could be m ade a lm o s t idea l if  th e  p re sen t one  w ere 
su p p lem en ted  w ith  */2 litre s  of m ilk  an d  20 g b u t te r  a d ay , and  w ith  m ore 
fre sh  vegetab les a n d  fru its . C arbohydra te  in ta k e  (especially  cereal p ro d u c ts)  
shou ld  an d  w ould  th u s  decrease. W e em p h asize  th a t  th is  app lies to  th e  
ch ild ren  and  n o t to  th e  a d u lts , who can su p p le m e n t th e ir  d ie t a n y w a y .

I t  also ap p e a rs  th a t  th e  hom e has a m o n th ly  b u d g e t, so th a t  no p la n s  
fo r th e  en tire  y e a r  can  be m ade. This m ay  be th e  cause of th e  a lm o st id e n tic a l



NUTRITION AND DENTAL STATE OF BOYS IN A SZEGED CHILDREN’S HOME 149

calo rie  in ta k e  d u ring  th e  d ifferen t seaso n s. C alorie in tak e  does n o t  increase  
d u rin g  w in ter, as w ould be desirab le , w h ereas  unexpected  rises  also  occur 
(e. g. in  A pril and  J u n e , 1955, and  F e b ru a ry  an d  O ctober, 1956). T h e  a d v a n 
ta g e s  offered  by low er prices in  ce rta in  seaso n s  can n o t be m ade use  of, th o u g h  
b y  so doing  it  w ould be possible to  in c lu d e  m ore m ilk and  b u t te r  in  th e  d iet. 
M oreover, i t  would be  desirab le  to  c o n su lt an  ex p e rt d ie te tian  w h e n e v e r d iets 
for su ch  com m unities are  being  p lan n ed .

O n th e  o th e r h a n d , we wish to  p o in t  o u t em phatica lly  t h a t  th e  d ie t 
u n d e r  d iscussion w as carefu lly  p lan n ed  a n d  ensures a d e q u a te  d ev e lo p m en t 
of th e  children.

As to  the  re la tio n  betw een  d ie t a n d  to o th  decay, we h a v e  d raw n  the  
fo llow ing  conclusions.

1. W e can con firm  th e  view  th a t  a d ie t sufficient in ca lo ric  v a lu e  does 
n o t p re v e n t the  occurrence of caries. T e e th  h av e  been repo rted  d ecay in g  even 
on low  calorie d iets [13, 18, 36, 38, 41, 45 ].

2. H igh c a rb o h y d ra te  d iets h a v e  b e e n  suggested  to  be d e tr im e n ta l  for 
th e  te e th  [4, 20, 36, 45]. O ur d a ta  in d ic a te  th a t  th is  is no t w h o lly  tru e . Com
p a ra tiv e ly  little  to o th  decay  m ay occu r w ith  a ca rb o h y d ra te  r ich  d ie t, as it 
is sh o w n  by  the fa c t th a t  th e  ch ild ren  w ho h a d  lived longer in th e  hom e had  
s ig n ifican tly  b e tte r  te e th  th a n  those liv in g  th e re  for shorter p e rio d s (Table  I ) .

D uring  the 2 y ea rs  s tu d ied , su g a r m ad e  up 10 to  14 p er c e n t o f  th e  to ta l 
c a rb o h y d ra te  in tak e . T h is value c o m p are s  well w ith th e  w a r- tim e  d a ta  of 
K i n g  et al. [17] fo r su g ar co n su m p tio n  in  G rea t B rita in , i. e. i t  is re la tiv e ly  
low , as com pared  w ith  peace-tim e c o n su m p tio n . In  a 2-year s tu d y , K i n g  et al. 
fo u n d  no difference in  d e n ta l s ta tu s  b e tw e e n  persons ingestin g  t h a t  am o u n t 
o f su g a r  and  those ea tin g  m ore. W e fo u n d  th a t  the  effect m a n ife s ts  itse lf 
la te r , in  ab o u t 2.5 y e a rs ’ tim e . T hus, u n d e r  th e  conditions an d  w ith  th e  d ie ta ry  
h a b its  p revailing  in  H u n g a ry , a r e s tr ic t io n  of refined c a rb o h y d ra te  in tak e  
c a n n o t be expected  to  p roduce  a ra p id  re sp o n se  ; the  effect w ill be  m an ifest 
o n ly  la te r  [46], b u t  i t  w ill becom e m a n ife s t  even  if  the  d ie t is h ig h  in  carbo 
h y d ra te s . This w ould p resu m ab ly  o ccu r m ore  rap id ly  were th e  re la tiv e  p ro 
p o rtio n s  of caloric foods im proved  (m o re  p ro te in  and fa t, less c a rb o h y d ra te ) .

I t  is also obv ious from  the  d a ta  p re sen ted  th a t an  in ta k e  o f  refined  
c a rb o h y d ra te  no t exceed ing  10 to  14 p e r  c en t o f  th e  to ta l c a rb o h y d ra te  in tak e  
h as  a good effect on th e  te e th  in th e  lo n g  ru n , p rovided  th is  q u a n t i ty  is d iv ided  
in to  a t  m ost 3 to  4 doses a day . A h ig h e r  percen tage, in  co m p ariso n  w ith  the 
d a ta  o f K ing  et al., ap p ea rs  to  be d e tr im e n ta l .

4. In  general, to o th  decay is n o t a sc rib ed  to  h y p o v itam in o sis  [9, 12, 19, 
47]. O n th e  o th e r h a n d , K antorovicz  [16a] th in k s  caries to  be d u e  to  v ita m in  
D defic iency , an d  О тт [34a] suggests t h a t  v itam in  C d efic ien cy  w ould be 
re sp o n sib le . In  th e  d ie t fed a t the  S zeged  hom e, the  v ita m in  D c o n te n t was 
re m a rk a b ly  low. Me l l a n b y  [27, 28, 33 , 34] em phasized th e  im p o r ta n t  role

3 *
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o f v i ta m in  D in th e  s t r u c tu r a l  bu ild-up  o f te e th ,  w h ereas  an  ac tu a l v i ta m in  
D d efic iency  does n o t seem  to  be decisive fa c to r  in  th e  caries d ev e lo p m en t 
[8, 15, 16, 28, 48]. I t  is k n o w n  th a t  v itam in  D d e fic ien cy  m ay  be c o u n te ra c te d  
d u r in g  th e  d evelopm en t o f  th e  d en tu re  an d  ev en  m a rk e d ly  h ypop lastic  t e e th  
a re  n o t  m ore inclined to  ca rie s  fo rm ation  th a n  a re  n o rm a l ones [1, 7, 8, 15, 
25, 26 , 29, 30, 42]. I n  th e  a d u l t ,  v itam in  D p ro m o te s  th e  in tes tin a l a b so rp tio n  
o f  C a. I n  th e  grow ing ch ild , especially  w hen su ff ic ie n tly  exposed to  in so la tio n , 
en d o g en o u s  v ita m in  D  fo rm a tio n  m eets th e  re q u ire m e n ts  and ex o g en o u s 
so u rces  should  be re so rte d  to  during  w in te r, i f  n ecessa ry . The good h e a l th  
an d  sa tis fa c to ry  d ev e lo p m e n t o f th e  boys in  th e  h o m e  suggest th a t  th e y  d id  
n o t su ffe r  from  v ita m in  D  deficiency .

A nyw ay , even th is  p o te n tia l  deficiency cou ld  be  elim inated  if m ore m ilk  
w ere g iven  as suggested .

5. T he to ta l  in ta k e  o f  m in era l salts w as sa tis fa c to ry , o f some o f th e m  
ev en  am ple . The role o f Ca a n d  P  has been d iscu ssed  in  m any  rep o rts  [2, 5, 
10, 14, 16, 21, 22. 23, 24, 35, 39, 48]. As an a ly sed  in  th e  ligh t of the  ev id en ce  
in  th e  lite ra tu re , o u r d a ta  su g g est th a t  P  p lay s  a m o re  im p o rta n t ro le  th a n  
Ca [14, 22, 23].

T h e  enam el of th e  e ru p tin g  to o th  ta k e s  m o s t o f  th e  cations an d  an io n s 
re q u ire d  for com plete m in e ra liza tio n  from  th e  sa liv a . T his m ay tak e  m ore  o r  
less tim e  [13a]. T he ch em ica l details of th is  p ro cess  a re  no t know n, b u t  i t  
seem s th a t  th e  chem ical a n d  p h y s ica l p roperties o f  s a liv a  p la y  a more im p o r ta n t  
ro le  in  i t  th a n  th e  d e n ta l  s tru c tu re  does [13a]. I n  th is  process p h o sphorus is 
a p p a re n t ly  im p o rta n t, as f a r  as m inera liza tion  a n d  p re v e n tio n  of to o th  d e c a y  
a re  concerned .

W e know  of no ev id en ce  in  the  l i te ra tu re  as to  th e  effect of h igh-M g 
d ie ts . Mg has an  im p o r ta n t  ro le in  bone fo rm a tio n , a n d  there  seem s to  be  
good  re a so n  to  believe t h a t  i t  m ay  be an im p o r ta n t  fa c to r , beside P , in b rin g in g  
a b o u t a n d  m ain ta in  th e  m in e ra liza tio n  of te e th .

6. C hildren  w ith  h e a l th y , ca ries-res is tan t, te e th  h av e  been found am o n g  
b o th  th o se  living in  th e  h o m e  longer and those  liv in g  th e re  for a sh o rte r  p e rio d  
o f  t im e . T h u s, th e  d ie t h a s  no  one-sided d e te rm in a n t a c tio n  on caries-resistance . 
N u tr i t io n a l  d a ta  in d ica te  t h a t  th e  d ie t m ay h a v e  an  in flu en ce  on the  co n d itio n  
o f  th e  te e th ,  b u t i t  is on ly  o n e  of th e  factors [4, 10, 20, 24, 30, 31, 32, 33, 41 ].

7. A low sugar in ta k e , fo u r regular m eals a d a y  an d  the  b ru sh in g  o f  
te e th  a f te r  th e  even ing  m e a l seem  to  be fa v o u ra b le  fo r  te e th , in  a g reem en t 
w ith  d a ta  in  th e  l i te ra tu re .

W e p o in t ou t th e  r e g u la r i ty  as the e ssen tia l fe a tu re  of life in a hom e ; 
th is , a n d  th e  rig id ly  econom izing  n a tu re  of th e  d ie t  re su lt in  good a p p e ti te , 
th o ro u g h  m astica tio n  an d  m e a n  a t th e  sam e tim e  t h a t  m eals outside th e  re g u la r  
ones a re  a ra re  occurrence . T h is  is ad v an tag eo u s fo r  sa liv a  secretion, g a s tr ic  
sec re tio n  and  for th e  m ech an ica l function  of te e th  a lik e , th ough  m any  d e ta ils
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s till a w a it e luc idation . F ru it  b e tw een  m eals m u s t n o t be p ro h ib ited , a n d  f ru its  
a f te r  th e  m ain  m eals are  s tro n g ly  recom m ended  ; ensuring  th is  p re s e n ts  no 
d iff ic u lty  in  in s titu tio n s .

T h e  h igh Mg in ta k e  w as a new  an d  a p p a re n tly  im p o r ta n t fe a tu re .  T h e  
benefic ia l effect on th e  te e th  o f d ie ts  rich  in  m inera ls  has been e m p h a s iz e d  in  
our ea rlie r  stud ies ; in  th o se , how ever, in te re s t  w as focussed u p o n  Ca a n d  P , 
an d  n o t on  Mg. C alcium  p lay s an  im p o r ta n t ro le in  th e  d ev e lo p m en t o f  te e th  ; 
a f te r  e ru p tio n  less Ca an d  considerab ly  m ore o f  Mg and  P  seem  to  be  re q u ire d  
keep ing  th e  d en tu re  free from  caries.

I n  earlie r in v es tig a tio n s  we found in  th e  sa liva  o f gypsies — w ho are  
re m a rk a b ly  free from  caries — several tim es m ore F  th a n  usual [13b , с]. In  
th e  p re se n t series we h av e  been  unab le  to  te s t  th e  saliva for F . O n th e  basis 
o f th e  d a ta  in th e  l i te ra tu re  (for a su rv ey  of w hich  see A d l e r  [2a]) i t  ap p e a rs  
th a t  sy s te m a tic  F  a d m in is tra tio n  m ay  fu r th e r  red u ce  th e  D M F n u m b e r.

I ro n  has been  th o u g h t to  p lay  no role in  d e n ta l s ta te . The h igh  F e  va lu es  
fo u n d  in  ou r in v estig a tio n s nev erth e less  w a rra n t consideration .

D ie ts  ad eq u a te  from  th e  n u tr itio n a l and  hyg ien ic  po in ts  o f v iew  (p ro p er 
p ro p o rtio n s  of calories, su ffic ien t in ta k e  o f e ssen tia l am ino ac id s , am ple  
v ita m in  in ta k e , etc.) are  a d v an tag eo u s  also fo r th e  te e th . W ith in  such  a d ie t 
a t te n t io n  should  be paid  to  th e  foodstu ffs enh an c in g  the  d e v e lo p m e n t an d  
m a in te n a n c e  of caries re s is tan ce .

F in a lly , we wish to  call a tte n tio n  to  th e  fac t, confirm ed once a g a in  b y  
th e  ev idence  ob ta in ed  in  th e  Szeged c h ild ren ’s hom e, th a t  even i f  w e observe  
t r a d it io n a l  d ie ta ry  h a b its  we m ay  w ork  o u t inexpensive  d iets fa v o u ra b le  for 
th e  te e th .  The resu lts  m ay  fu r th e r  be im p ro v ed  b y  inc lud ing  m ore m ilk  and  
fru its  a n d  a p p ro p ria te  doses o f F .
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SU M M A RY

T h e  2 -year n u tr it io n a l  d a ta  o f 72 boys re s id en t in one o f th e  ch ild ren ’s ho m es o f  Szeged 
a re  p re se n te d . T he caloric  su p p ly  o f th e  ch ild ren  is a b u n d a n t  in  b o th  years. T h e  c a rb o h y d ra te  
c o n su m p tio n  is h igh  (70— 7 2 % ), p ro te in  su ffic ien t a n d  fa t  is little . T he re fin ed  c a rb o h y d ra te  
a m o u n ts  to  10— 14 per cen t o f th e  to ta l  c a rb o h y d ra te  in ta k e . T he re q u ire m e n t o f  e ssen tia l 
f a tty a c id  secured  ; 77 pe r cen t o f th e  p ro te in  is o f  v eg e tab le  o rig in  and  23 pe r c e n t is o f  a n im a l. 
T he v i ta m in  in ta k e  is su ffic ien t —  ex cep t D v ita m in , th is  does n o t reach  th e  m in im a l level. 
M ineral s a l t  o f th e  food consum ed w as a b u n d a n t. E sp ec ia lly  h igh  is th e  c o n su m p tio n  o f Ca, 
P , Mg. T h e  boys consum ed v e ry  lit t le  m ilk , b u t  considerab le  q u a n ti ty  o f  fa rin a ce o u s  
fo o d stu ffs . T he n u tr it io n  on th e  w hole is carefu lly  m an ag ed . F ro m  th e  p o in t o f v iew  o f  d e n tit io n  
th e  sm a ll q u a n ti ty  o f ra fin e d  c a rb o h y d ra te , th e  a b u n d a n t  m in e ra l in ta k e  and  th e  re g u la r  m eals 
a re  p ro p e r . The e x am in a tio n s  p ro v e  th a t  beside  m a in ta in in g  th e  e s tab lish ed  n u tr i t io n a l  
p ra c tic e s , i t  is possible to  in tro d u c e  an  in expensive  n u tr i t io n a l  system  th a t  com p lies  w ith  th e  
re q u ire m e n ts  o f b o th  th e  o rgan ism  a n d  th e  d en titio n .
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HISTOPATHOLOGICAL OCULAR CHANGES 
IN A CASE OF ACUTE HAEMORRHAGIC 

FEBRILE DISEASE
By

T. O r b á n  and L. S zíjártó

D E P A R T M E N T  O F  O P H T H A L M O L O G Y  O F  T H E  JÄ N O S  H O S P IT A L , B U D A P E S T  

(R ece iv ed  J a n u a ry  7, 1959)

D uring  th e  in fluenza  ep idem ic  early  in  1958 an ex trem ely  a c u te  fa ta l  
case w as exam ined  a t  th e  In te rn a l  D e p a r tm e n t of Ján o s H o sp ita l. T h e  case 
h is to ry  m ay  be ou tlined  in  b r ie f  as follows.

K . I . ,  m ale , aged 30 y ears, w as a d m itte d  A p ril 1, 1958, a fte r  one w eek o f fe b rile  d isease  
O n adm ission  he was severely  d e h y d ra te d . T he sk in  o f th e  face was flu sh ed , th e  sc le ra  su b - 
ic te ric . T he ex tre m itie s  w ere cool. T h e  pulse was f i lifo rm , th e  h e a r t sounds w ere  n o rm a l. 
L iv e r a n d  spleen  w ere pa lp ab le . B lood  pressu re  w as 80/55 m m  Hg. B ody  te m p e ra tu re  was 
38.2° C. U rine  : a lb u m in  -J-TH—! ' ,  D onné te s t  ■ •-, urob ilinogen  in creased . T h e  p a tie n t  
co m p la in ed  of v isu a l d is tu rb an ce .

A p ril 2. O ph thalm ologic  e x a m in a tio n  show ed m ild  co n ju n c tiv a l in je c tio n , d ila ted  
p u p ils po o rly  reac tin g  to  lig h t, c lea r re frac to ry  m ed ia , hyperaem ic  p ap illae  w i th  b lu rred  
o u tlin e s. O edem a w as m ore m ark e d  in  th e  r ig h t eye. T h e  a rte rie s  an d  ve in s w ere  f illed  and  
to r tu o u s .

A p ril 5. T he p a tie n t  developed  a n u ria . E x te n s iv e  suffusions, ap p eared  u n d e r  th e  b u lb a r  
c o n ju n c tiv a  of b o th  eyes ; p a p illa ry  a n d  re tin a l o ed em a  increased . T he re tin a  sh o w ed  no  sign 
o f h aem o rrh ag e  or d eg en eration .

T he p a tie n t’s co nd ition  c o n tin u e d  to  d e te r io ra te . Suffusions a p p ea red  a ro u n d  th e  
oed em ato u s ank les. B lood p ressu re  w as 150/80 m m  H g . U rine  o b ta in ed  b y  c a th e te r iz a t io n  
d isp lay ed  coffee g round-like  h a e m a tu r ia ,  th e  su p e rn a ta n t  co n ta ined  1.4 p e r c e n t  p ro te in . 
I n  th e  sed im en t ro u n d  cells la rg e r  th a n  th e  ren a l e p ith e lia l  cells, w ith  v acu o lized  cy to p la sm  
an d  ro u n d  n u cle i, w ere v isib le .

T he p a tie n t  d ied  on  A p ril 7 , a t  daw n.

T he m ost conspicuous changes found  u n d e r au to p sy  w ere e x te n s iv e  sub- 
ep icard iac  an d  suben d o card iac  haem o rrh ag es in  th e  rig h t auricle o f  th e  h e a r t  ; 
ex ten siv e  p seu d o m em b ran aceo u s in f la m m a tio n  of th e  air passages ; d issem in 
a te d  focal p neum on ia  ; in  th e  k idneys, p a tc h y  degenera tion  a n d  ex ten s iv e  
h aem o rrh ag es a t  th e  co rtico -m ed u lla ry  ju n c tio n  ; haem orrhag ic  necro sis  of 
th e  p itu ita ry .

T he clinical p ic tu re  a n d  th e  necropsy  f in d in g s are s tro n g ly  re m in isc e n t 
of th e  cond ition  described  f i r s t  as h aem o rrh ag ic  n ep h ro so -n ep h ritis  a n d  m ore 
re c e n tly  as epidem ic h aem o rrh ag ic  fever. A n  e a rly  o p h tha lm o log ica l s ig n  was 
suggested  to  be th e  ap p ea ran ce  o f  ex tensive  su b co n ju n c tiv a l b leed ing . P a p illa ry  
oedem a was also described. T h e  on ly  m en tio n  o f  ocular h is to p a th o lo g ic a l c h a n 
ges found  in  th e  ra th e r  ex ten s iv e  l ite ra tu re  on  th e  disease w as th e  s ta te m e n t  by
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HuLLlNGHORST, w ho observed  no pathological change in the retina. In  our 
case the ocular changes m erit particular a tten tion  ; occurrence o f ocular 
changes of such severity  h ave not been described either in epidemic haem or
rhagic fever, or tox ic  in flu en za , or in eye-balls v ira l disease.

T hree hours a f te r  d e a th  th e  eye-balls w ere  enuc lea ted  and  fix ed  in  fo r
m a lin . A fter em b ed d in g  in  celloidine th e  sec tio n s  w ere s ta ined  w ith  h aem a- 
to x y lin -eo s in .

Fig . 1. E x te n s iv e  haem orrhage in  th e  c ilia ry  body

T he capillaries in  th e  lim b u s were d ila te d  a n d  filled  w ith  b lood. E x te n 
siv e  su b co n ju n c tiv a l h aem o rrh ag es  were v is ib le . A long the  blood vessels 
a leucocy tic  in filtra tio n  w as observed, co m posed  of sm all cells w ith  d a rk  
n u c le i and  narrow  c y to p la s m  and  larger cells w ith  lig h t cy top lasm  an d  nucle i 
d isp laced  to  th e  side. In te r f ib r i l la r  h aem orrhage w as p resen t in the  ep isclera . 
T h e  cap illaries were d ila te d , filled  w ith b lood, th e  en d o th e lia l cells were sw ollen, 
c u b o id . The cornea w as n o rm al and show ed n o  p rec ip ita te s . A p a r t from  
an  oedem atous im b ib itio n , th e  iris was n o rm a l. W ith in  the  tra b e c u la r  lig a 
m e n t p igm ent g ran u les  a n d  lym phoid e le m e n ts  w ere visible. A round  th e  
S c h le m m ’s canal h a e m o rrh a g e  was v isib le . T h e  cilia ry  body  w as oede
m a to u s  ; there  was no  in f i l t ra t io n  betw een th e  b u n d le s  of the  cilia ry  m uscle. 
E x te n s iv e  haem orrhages w ere  found in th e  c ilia ry  processes (  Fig. 1 )  ; in 
th e  p o ste rio r processes d iffu se  in filtra tion  com posed  of lym phoid  e lem en ts
w as seen.
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T h e blood vessels o f  th e  choroid  w ere d ila te d , filled w ith  b lo o d , and  
in f il tra te d  th ro u g h o u t b y  ly m p h o cy te s , m ono cy tes  and p lasm a cells. T h ere  
were also haem orrhag ic  sp o ts  ( F i g . 2 A ) .  T h e  lam in a  v itrea  w as re la tiv e ly  
in ta c t,  ex cep t in som e areas  in w hich th e  p ig m en t ep ith e liu m  h a d  been 
d am aged .

Fig. 2. H aem o rrh ag e  and ly m p h o id  cell in f il t ra t io n  in  th e  choroid (A). P ig m en t a n d  d e tach ed  
e p ith e lia l cells in th e  su b re tin a l tra n s u d a te  (B ). E n ca p su la te d  tra n su d a te  o n  th e  e x te rn a l 
lim itin g  m em b ran e  (C). O edem a o f th e  o u te r  g ra n u la r  lay e r  (D). Swollen g a n g lio n ic  cells (E )

M ost of the  cells o f th e  p ig m en ted  la y e r  w ere swollen, a t s ite s  th e y  were 
d e ta c h e d  an d  lay free in  th e  space b e tw een  th e  p igm ented  la y e r  an d  th e  
e x te rn a l m em b ran a  lim ita n s , w hich was filled  w ith  a hom ogeneous tr a n s u d a te  
c o n ta in in g  num erous ag g reg a tes  o f p ig m en t from  th e  p igm en ted  la y e r  ( Fig. 
2 B  and  Fig. З А ) .  T he  connex ion  b e tw een  th e  p igm en ted  lay e r a n d  th e  o u te r  
asp ec t o f th e  lay er o f rods w as loosened b y  th e  tra n su d a te  and th e  o u te r  m em -
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b e rs  w ere swollen. A t m a n y  sites the  o u te r p a r ts  o f th e  lay er of ro d s a n d  co n es 
w ere  d e tach ed  fro m  th e  e x te rn a l m em b ran a  l im ita n s  and , rem ain ing  in  c o n ta c t 
w ith  each  o th er, fo rm ed  a  garland-like p a t te r n  ( F ig . 3C),  m ost consp icuously  
in  th e  areas in  w h ich  th e  p ig m en ted  lay e r w as ex ten s iv e ly  d estroyed .

A few of th e  cells o f  th e  ou ter n u c lea r la y e r  p e n e tra ted  th e  su b re tin a l 
tra n s u d a te . The o u te r  g ra n u la r  layer was o ed e m a to u s  an d  considerab ly  w idened  
( F ig .  2 D ) .  The cells o f  th e  inner n uclear la y e r  to o k  th e  s ta in  w e ll ;  am ong  
th e se  num erous v acuo les ex ten d in g  over one o r tw o  cells, as well as h y p e ra e m ia

Fig.  3. D estru c tio n  o f th e  p ig m e n ted  lay er (A). G ran u les  o f  p ig m en t and p ig m e n ted  la y e r  
cells in  su b re tin a l t r a n s u d a te  (B ). G arland-like d e ta c h m e n t o f  th e  o u ter m em bers o f  th e  la y e r

of rods and cones (C)

o f th e  capillaries w ere v is ib le . N ear the ora s e r ra ta  ex tensive , p a r tly  co n flu en t 
c y s tic  degeneration  in v o lv in g  all layers of th e  r e t in a  was seen. T h e  g a n g 
lion ic  cells were sw ollen , th e  nucleus an d  nuc leo lu s  sta ined  well ( F ig . 2 E  
a n d  Fig. 4 ) .  In  th e  gang lio n ic  layer and in  th e  n e rv e  fib re  lay e r v acuo les 
an d  varicose d eg en e ra tio n  (F ig .  4 )  were p re se n t. B o th  the  larger vessels and 
th e  capillaries w ere d ila te d  and filled w ith  b lood . N o change was v isib le  in  
th e  w all of these vessels. T h e  oedem a of th e  r e t in a  w as confluen t w ith  th a t  o f  
th e  p ap illa  (F ig .  5 ) .  N o ce llu la r in filtra tio n  w as v isib le  e ither in  th e  re tin a  
o r in  th e  papilla . T h ere  w as a slight lym phoid  cell in f il tra tio n  in th e  o ed em ato u s  
o p tic  nerve.



Fig. 4. V acuoles an d  varicose  degen era tio n  in  th e  ganglionic 
an d  nerve  f ib re  layers Fig. 5. P a p illa ry  oedem a and  oedem a o f th e  o p tic  nerve
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Discussion

T h e  clinical p ic tu re  a n d  th e  p o st-m o rtem  fin d in g s  described above  co rre 
sp o n d  to  th e  syndrom e ca lled  by Sov iet a u th o rs  infectious h a em o rrh ag ic  
n ep h ro so -n ep h ritis  an d  b y  A m erican  a u th o rs  ep idem ic haem o rrh ag ic  fev er. 
T h e re  w ere, how ever, so m e essen tia l d ifferences, such  as the  presence  o f  th e  
p seu d o m em b ran aceo u s  in f la m m a tio n  o f th e  u p p e r  re sp ira to ry  t r a c t  a n d  th e  
fo c a l pneum on ia . F o r th is  rea so n , highly to x ic  in flu en za  or re la ted  v iru s  d isease  
w a s  also  considered as a possib le  diagnosis.

T h e  aetiology o f th e  cases of ep idem ic haem o rrh ag ic  fever is p ro b a b ly  
n o t  u n ifo rm . F irs t, th e  c o n d itio n  was c la im ed  to  be d u e  to  L ep tosp ira  in fe c tio n , 
b u t  series te s ts  for th e  d e te c tio n  of L ep to sp ira  y ie lded  consisten tly  n e g a tiv e  
r e s u l ts .  A ccording to  th e  p re se n t view , th e  d isease  is o f v ira l origin, th o u g h  even 
th i s  could  not be co n firm ed  in  some ep idem ics. T he au th o rs  a t t r ib u te  th e  
g r e a te s t  significance to  th e  to x ic  vascu lar lesions, occurring  du ring  th e  d isease .

T h e  oph thalm olog ica l find ings resem ble  th o se  seen in yellow  fev er, in 
w h ic h  ex tensive  su b c o n ju n c tiv a l, uveal o r even  co rpus v itreu m  h a em o rrh ag es  
m a y  occu r, and  resem ble also  those  o bservab le  in  W e il ’s sp irochaetosis ic te ro - 
h a e m o rrh a g ica , in th e  seco n d  phase o f w hich  su b co n ju n c tiv a l and  re tin a l 
h a e m o rrh a g e , uveitis an d  re tin it is  m ay d eve lop . S u b co n ju n c tiv a l h a e m o rrh a g e  
h a s  b een  described o ccu rin g  in  g landu la r fever.

S im ilar h isto log ical chan g es have b een  fo u n d  in  cases o f a to x y l and  
p h o sp h o ru s  poisoning, as w ell as in sep tic  m e ta s ta tic  re tin itis  an d  sy p h ilitic  
ch o rio re tim 'tis . Y e t, th e  h isto lo g ica l changes b e a r  th e  closest re sem b lan ce  to  
th o s e  occurring  in a lb u m in u ric  re tin itis , w ith o u t th e  changes in  th e  v a sc u la r  
w a ll. T h is  m ay be due to  th e  fac t th a t  th e  tim e  w as too  sh o rt fo r th e  d ev e lo p 
m e n t  o f vascu lar lesions, a lth o u g h  the  k id n ey s  w ere severely  affected . I n  a lb u 
m in u r ic  re tin itis  th e  v e sse l w alls are th ic k e n e d , degenera tive  ch an g es and  
e n d a r te r i t is  ob lite rans o ccu r, w hereas in  o u r case th e  blood vessels o f  b o th  
th e  r e t in a  and uvea w ere d ila te d  and filled  w ith  b lood , exh ib iting  no changes 
in  th e i r  walls. The ex te n s iv e  h aem orrhage in  th e  c ilia ry  body and  th e  excessive 
t r a n s u d a t io n  m ay be e x p la in e d  b y  th is  fa c t. T h u s , th e  eye ex h ib ited  changes 
in d u c e d  b y  the sam e sy s te m ic  affection w hich  b ro u g h t abo u t th e  lesions of 
th e  v a so m o to r cen tre  a n d  th e  k idneys. M ost a u th o rs  ascribe the  cap illa ry  con
g e s tio n  to  a toxic ac tio n  o f  th e  pathogen ic  a g e n t on th e  capillaries a n d /o r  on 
th e  v aso m o to r cen tre . T h e  absence o f v a sc u la r  w all changes in  th e  eye 
se e m s to  co rrobora te  th is  view7.

C linically, ou r case closely  resem bled  ep idem ic  haem orrhagic  fev e r. In 
th e  lig h t o f th e  p o s t-m o rte m  evidence, h o w ev er, a cu te , toxic in flu e n z a  could 
n o t  b e  ru led  out. I t  is n o t  th e  ta sk  of th e  o p h th a lm o lo g is t to  say  th e  f in a l 
w o rd  in  th is  respect, th o u g h  th e  h is to p a th o lo g ica l changes in th e  eye con firm  
t h a t  th e  pathogene re sp o n s ib le  for the  d isease  w as h igh ly  tox ic .
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SU M M A R Y

In  a case o f fa ta l acu te  h aem o rrh ag ic  disease  h aem o rrh ag e  an d  d iffuse  ly m p h o id  cell 
in f il tra tio n  were found  in  th e  c ilia ry  bo d y  and ch o ro id , d e g en e ra tiv e  changes in  th e  p ig m e n te d  
lay e r, in th e  lay e r o f rods an d  cones a n d  in  th e  g ang lion ic  la y e r  o f th e  re tin a , a s so c ia te d  wdth 
p a p illa ry  oedem a an d  lym pho id  cell in f il tra tio n  o f th e  o p tic  n erve. T his is b e liev ed  to  be  th e  
f i r s t  re p o rt describ ing  severe ch an g es in  c e rta in  p a r ts  o f  th e  eye in acu te  febrile  h a e m o rrh a g ic  
diseases.
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BALANCE EXPERIMENTS IN CASES OF INFANTILE 
ACUTE HYPERNATRAEMIA

By

D. B o d a  and M. Galam bos

C E N T R A L  H O S P IT A L  F O R  IN F E C T IO U S  D IS E A S E S , B U D A P E S T  

(R ece iv ed  J a n u a ry  8, 1959)

I n  previous rep o rts  [7, 8] we have called a tte n tio n  to  a p e c u lia r  group 
am ong  th e  acu te  co n d itions associa ted  w ith  h y p e rn a tra em ia  d u rin g  in fancy . 
T h e  g roup  is ch a rac te rized  b y  an  ex trem ely  acu te  onset an d  b y  th e  rap id  
d ev e lo p m en t of very  severe sy m p to m s, h igh  fever, convulsions a n d  d is tu rb a n c e  
o f consciousness. T issue s tu d ie s  revealed  th a t  these  cases are  n o t b a se d  on  th e  
k n o w n  m echanism  o f sy s tem ic  d eh y d ra tio n  due to  “ th irs tin g ”  a n d  to  the  
p resen ce  o f  excess sa lt. T h e  ch a rac te ris tic  change, h y p e rn a tra e m ia , develops 
in  som e o th e r w ay. S tu d ies  on  v iscera  suggested  a sh ift b e tw een  th e  flu id  
spaces re su lting  from  a d is tu rb a n c e  o f cellu lar m etabo lism  to  be  in  th e  axis 
o f p a th o m ech an ism . T h ere  is a m o d era te  ex trace llu la r d e h y d ra tio n , accom 
p a n ie d  b y  an  increase in  th e  vo lum e o f th e  in tra c e llu la r  space. I n  th e  p resen t 
re p o r t  th e  te rm  “ acu te  h y p e rn a tra e m ia ”  will den o te  these  co n d itio n s.

T he h y p e rn a traem ic  fo rm  o f in fan tile  tox icosis h ad  been  d esc rib ed  more 
th a n  tw o  decades ago b y  K e r p e l - F r o n iu s  [1] as a cond ition  d iffe rin g  from  
th e  o th e r  k inds of in fa n tile  d eh y d ra tio n . A fte r R a po po rt  [2, 3] h a d  again 
d ra w n  a tte n tio n  to  th e  p ro b lem . K e r p e l - F r o n iu s  et al. [4], F i n b e r g  and 
H a r r is o n  [5], as well as S k i n n e r  and  Moll [6] p u b lished  new  o b serv a tio n s 
in  ra p id  succession, p re sen tin g  evidence to  show  th a t  th e  course o f  th is  p a th o 
log ical p a tte rn  was d iffe ren t from  th e  com m on form s o f d e h y d ra tio n  and  
th a t  in  view  of its  incidence  an d  poor prognosis, th e  syndrom e m e r ite d  careful 
co n sid era tio n .

In  th e  follow ing, b a lan ce  s tud ies perfo rm ed  in  cases o f a c u te  h y p e r
n a tra e m ia  will be p re sen ted . T h ey  were carried  o u t in  o rd er to  ex am in e  th e  
follow ing questions.

(i) Is there  d e h y d ra tio n  p resen t w hen th e  cond ition  is a t  i ts  w orst and, 
if  so, o f w h a t m easure?

(ii) Is  th e  sa lt re te n tio n  responsib le  for th e  d ev e lo p m en t o f  h y p e r
n a tra e m ia ?

(iii) Is  i t  ju s tif ie d  to  ad h ere  to  ou r ea rlie r hyp o th esis  th a t  in  such  cases 
th e  w a te r  co n ten t o f th e  cells increases in  sp ite  of th e  presence o f  ex tra c e llu la r  
h y p e rto n ic ity  ?

4  A c ta  M edica X IV /2 .
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(iv) \ í 'h a t  fu n d a m e n ta l princip les should be fo llow ed in  the  f lu id  th e ra p y  
o f  in fa n ts  suffering fro m  th e  cond ition  in  q u e s tio n ?

Methods

I n  studies in  th e  w a te r— s a l t  ba lan ce  i t  is e ssen tia l t h a t  all th e  su bstances in tro d u c ed  
a n d  e x c re te d  be exactly  m e a su re d , re sp . collected. B eside th e  d if f ic u lt  ta sk  of collecting  faeces 
a n d  u r in e  w ithou t loss, th e  e le c tro ly te s  excreted  w ith  sw ea t sh o u ld  also be d e te rm in ed .

T hese  procedures m u s t n o t  ex p o se  th e  p a tie n t to  s t r a in ,  n o r to  in te rfe re  w ith  t r e a tm e n t.  
T h e  p ro c ed u re  used by  us w as a s  fo llow s

A t th e  beginning of th e  p e r io d  su ffic ien t blood w as ta k e n  w ith o u t com pressing  th e  ve in  
a n d  th e  b lad d er of the  in fa n t  w7a s  e m p tie d  by  m eans of a  c a th e te r .  To m ark  th e  b e g in n in g  
a n d  e n d  o f th e  period , 1 g o f c h a rc o a l  was given eac h /a t e ac h  p o in t. A fter th e  u su a l b a th  to  
s e c u re  cleanliness, the  in fa n t  w a s  b a th e d  in  distilled w a te r  in  chem ica lly  pu re  d ish , an d  su b 
s e q u e n t ly  weighed. The in fa n t  w a s  th e n  placed on a com m on  h o sp ita l  b ed , covering  m a ttre s s  
a n d  s h e e t w ith  a ru b b er sh e e t. T h e  b a b y  was dressed in  p re v io u s ly  n o n -lau n d ried  linen  w hich  
h a d  b e e n  thoroughly  w ash ed  in  d is til le d  w ater. The com m on  ty p e  o f d iap e r was used , covered  
b y  r u b b e r  p an ts  tig h t en o u g h  to  secu re  sealing. T he used  lin e n  w as collected in  a  glass j a r  
p ro v id e d  w ith  a tig h t cover u n t i l  th e  en d  of th e  period . T o p re v e n t  am m o n iacal fe rm e n ta tio n  
th e  a i r  in  th e  ja r  was s a tu r a te d  w ith  to luene v ap o u r, b y  a d d in g  to lu en e  d ro p  wise. D u rin g  
th e  t e s t  p e rio d  the  a m o u n t o f  e a c h  in fu s io n  and food w as m ea su re d  w ith  0.1 g a cc u rac y  an d  
th e  in je c tio n s  were a d m in is te re d  fro m  ca lib ra ted  sy rin g es. T h e  on ly  food em ployed  w as 
“ A d a p ta ” , a  low-fat, h igh  c a rb o h y d ra te  pow dered m ilk , u s in g  th e  sam e series o f p ro d u c tio n  
th r o u g h o u t.  Sufficient a m o u n ts  o f  th is  food had  been p u rc h a se d  an d  its  co m p o sitio n  was 
d e te rm in e d  in  a single sam p le .

A t  th e  end of th e  te s t  p e r io d  th e  bab y  was b a th e d  a g a in  in  d is tilled  w a te r , b u t  th is  
t im e  th e  w a te r  was p u t aside  fo r  a n a ly s is . The u rine  o b ta in e d  a t  th is  p o in t b y  c a th e te r iz a tio n  
w a s  p o u re d  in to  th e  ja r  c o n ta in in g  th e  used  linen. T his w as fo llow ed  b y  a n  e x ac t d e te rm in a tio n  
o f  t h e  b o d y  weight. The b e d d in g  w as  com plete ly  ex changed  a n d  th e  in fa n t  was d ressed  in  th e  
u s u a l  h o sp ita l  linen. All th e  b e d d in g s ,  linen , ru b b er p a n ts ,  sh e e ts , e tc . used d u rin g  th e  te s t  
p e r io d  w ere  placed in to  th e  g lass j a r ,  w h ich  was th e n  w eighed .

F ro m  the  ja r  th e  a b o v e -m e n tio n e d  item s were tra n s fe r re d  in to  a b ig , ch em ica lly  p u re  
v e sse l. T h e  solidified pieces o f  faeces  w ere collected, d isca rd in g  th e  p a r ts  s ta in ed  w ith  ch arco al 
a n d  th o s e  passed before th e  a d m in is t r a t io n  of charcoal. T h e  c o n te n t  o f th e  j a r  w as th e n  soaked  
in  a  k n o w n  volum e of d is tilled  w a te r ,  to  w hich  was ad d ed  th e  k n o w n  volum e o f d is tilled  w a te r  
in  w h ic h  th e  baby had  been  b a th e d .  T h e  to ta l  volum e w as so se lec ted  t h a t  i t  cover well th e  
i te m s  in  th e  ja r . In  general, th is  w a s  a b o u t  10 to  15 tim es  th e  a n tic ip a te d  u rine  vo lum e. F ro m  
a  s to c k  so lu tio n  suffic ien t su lp h u r ic  a c id  was added to  th e  w ash in g  f lu id  to  a t ta in  a  concen
t r a t i o n  o f  ab o u t n/200. T he i te m s  in  th e  j a r  were th o ro u g h ly  r in se d  in  th e  w ash ing  f lu id  and  
a f te r  c o v e rin g  tig h tly  were a llo w ed  to  s ta n d  for a day . T h e n  th e y  w ere rin sed  a n d  m ixed  tw ice  
a n d  su b seq u e n tly  sam ples w ere  t a k e n  from  th e  f lu id . T h e  lin e n  was th en  w ashed in  ho t 
d is t i l le d  w a te r , dried a t  120° C, t h e  t a r e  w eight o f th e  d r ie d  lin e n , ru b b e r  c lo th ing  an d  d ishes 
w as m e a su re d . The n e t w e ig h t o f  e x c re te s  was ob ta in ed  fro m  th e  d ifference  be tw een  th e  g ross 
a n d  n e t  w eights. S u b strac tin g  fro m  th is  th e  weight o f th e  faeces , th e  w e ig h t (or volum e) of 
u r in e  w a s  ob tained. This o f co u rse  in c lu d ed  also th e  m ore l iq u id  faeces th a t  cou ld  n o t be 
c o lle c te d , th e  sw eat, ev en tu a l v o m ite d  g as tr ic  c o n te n ts , s a liv a , e tc .

Chemical methods

D eterm in a tio n s in  each  m a te r ia l  w ere m ade a t least in  d u p lic a te . N itro g en  was e s tim a te d  
in  a  W a g n e r— Parnass a p p a ra tu s ,  b y  K je ld a h l’s m ethod . T h e  so lid s in  faeces w ere d e te rm in ed  
a f te r  t r e a tm e n t  w ith  1 pe r c e n t fo rm a ld e h y d e , and d ry in g  to  c o n s ta n t  w e igh t a t  a b o u t  100° C. 
T h e  e le c tro ly te s  in  the  solid t e s t  m a te r ia ls  con ta in ing  o rg an ic  su b s ta n c es  (faeces, food) w ere 
e x tr a c te d  w ith  0.75 JV H N 0 3, a c c o rd in g  to  L owry  and H a st in g s  [9]. U rin a ry  an d  serum  N a 
a n d  К  w ere  determ ined  also fro m  th e  0.75 N  H N 0 3 e x tra c ts  a p p ro p ria te ly  d ilu te d , in  a Zeiss 
f la m e  p h o to m e te r , using as th e  s ta n d a rd s  electro ly te  so lu tions s im ila r  to  th e  ex p ec ted  co m 
p o s i t io n .
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Cl w as estim a ted  fro m  th e  sam e m ate ria l a cc o rd in g  to  L ow ry  and  H a st in g s . T o ta l 
serum  p ro te in  an d  h a em a to c rit va lues were d e te rm in e d  b y  th e  m ethod of P r il l ip s  a n d  V an 
Sly k e  [10]. N P N  was s tu d ie d  by  th e  m ethod o f  R a p p a p o r t  [11].

C alcu lation s

C alcu la tions on th e  b asis  o f d irectly  m ea su re d  d a ta  yield detailed  in fo rm a tio n  as to 
th e  changes tak in g  place in  th e  volum e and c o m p o s itio n  o f body fluids. Sach  c a lc u la tio n s  
have been  w idely  em ployed in  s im ilar studies a n d  will n o t  be  discussed in d e ta il h e re . T hose 
in te res ted  sh o u ld  consu lt th e  m onograph  by E l k in t o n  a n d  Danow ski [12], w hose d esig 
n a tio n s a n d  equ atio n s h av e  been  used in the  p re se n t s tu d ie s . T he equations an d  th e  essen tia l 
e x p la n a tio n s  a re  th e  fo llow ing .

C hanges in  bo d y  w a te r .  (A W)  :

=  A W t  +  ( S t —  Sj) +  (C -! F —  0.54 P ), where

A W l  is th e  change in  b o d y  w eight.
S e a n d  Si  are th e  so lids in  all the  in tro d u c ed  a n d  e x cre ted  su b s tan ces .
C, P , an d  F  are th e  to ta l  o f m etabolized c a rb o h y d ra te s ,  p ro teins and fa ts  re sp e c tiv e ly .

^n th e  case o f  ca rb o h y d ra te  th is  is understood  to  m e a n  th e  adm in istered  a m o u n t o f  c a rb o 
h y d ra te . T h e  p ro te in  va lue  is ob ta in ed  by m u lt ip ly in g  th e  u r in a ry  N  value b y  6 .2 5 . F a t  is 
expressed  b y  th e  eq u a tio n ,

F  =  ( I L  —  2.12 C —  1.69 P )  : 3.78

where I L  m ean s th e  in sen sib le  w a ter loss. T he q u a n t i ty  o f I L  is ob ta ined  by  s u b s t r a c t i n g  
from  th e  w e ig h t of all in tro d u c e d  m aterials th e  w e ig h t o f th e  excreted  su b s ta n c es  a n d  th e  
change in  b o d y  w eight.

O n th e  basis of th e  considera tion  th a t  Cl is p ra c tic a lly  the  anion of th e  e x tra c e l lu la r  
space (in  th e  following : E C  space), the  change  in  th e  e x trace llu la r  (in the fo llow ing  : EC)  
flu id  c an  b e  com puted  fro m  th e  change in th e  E C  Cl co n ce n tra tio n  (Clß) a n d  fro m  th e  Cl 
ba lance  ( b j )  o f the  p eriod . T h e  in itia l EC  v o lu m e  in  th e  eq u atio n  ( E i) has b een  ta k e n  in  a 
percen tag e  corresponding  to  th e  age weight o f th e  in fa n t  from  th e  d a ta  p u b lish ed  b y  F r iis - 
H a n sen  [13], corrected  acco rd in g  to the  m easu re  o f th e  in it ia l  water-lo3s c a lcu la te d . A t th e  
end o f th e  period  th e  E C  v o lu m e (E 2) is exp ressed  b y  th e  eq u a tio n ,

E, [Ej ÍCOe , ] bei] /(C1)e 2

T h e  in itia l a n l  end E C  C! [(Cl)g; and (C l)/;,] c an  be  com puted  from  th e  se ru m  Cl[(Cl)s] 
value b y  th e  following e q u a tio n .

(Cl),: ( C l ) s _
0.95 X ( H , 0 ) s

w h ere

(H 20 ) s  is th e  w ater c o n te n t o f serum , e x p re ssed  in  k g /li t r e ,  w hich can be o b ta in e d  e ith e r 
d irec tly , e ith e r  by  ca lcu la tio n  from  the  se ru m  p r o te in  v a lu e .

T h e  change in  E C  v o lu m e (A E)  is

A E  =  E 2 —  JEj

T h e  change in  th e  in trace llu la r  (in th e  fo llow ing  : 
follow ing sim ple  su b tra c tio n  :

I /  =  A W  —  A E

I C ) flu id  ( I / )  is o b ta in e d  b y  th e

T h e  changes in  th e  E C  and  IC  Na an d  К  ( d N a e ,  A  K g , d N a ;, IK.’) can  be c a lcu la ted  
from  th e  va lues for EC  N a a n d  К  an d  from th e  b a la n c e  (f>Ni a n d  />л ) on the basis o f  th e  follow ing 
e q u a tio n s  :

4 *

I Nag =  E2(N a)/;2 —  E ^ N a ) ^  

INa/ bjs;, — I Na/-;

А К /  ; b|< — . IK/-;
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(Na)/-; can be com puted from  the serum N a value (Na)/, :

(N a)E = 0.95 (Na)s 
(H20)s

T he (K )£ can be considered to  be identical w ith  (K )s.
W ith  th e  change of I C  К  th e  6k value was co rrec ted  according to  the  N P N  v a lue , 

tak in g  in to  consideration th a t  th e  N  balance is less th a n  th e  value measured w hen in itia lly  
th e  N P N  value was increased. T he corrected N  balance is

b’jv =  bjv — ( N P N  X W )  w here

W  is th e  body w ater co n ten t. In  our calculations th is  was taken also from  th e  d a ta  
pu b lish ed  b y  F r iis-Han sen  [13].

I t  is custom ary to  com pute in  К  m etabolism also th e  changes in  the so-called cell К  
“ in  excess o f nitrogen”  ( 1 К ’/). T h is value shows w hether th e  К  balance has changed from  
tissue  ca tabo lism  or from anabo lism , or th a t the I C  К  balance is above it negative or positive. 
The eq u a tio n  is as follows :

/IK ’/ =  А К / — /IK p ,  where zJKp is th ree  tim es the nitrogen balance.

T he  m easurem ent of th e  change of the so-called osm otically active cell base ( /IB /)  
has b een  an  im portan t point in  our investigations. In  experim en ts, E lkinton et al .  d em o n s tra t
ed t h a t  th e  to ta l base in body flu id s, as computed on th e  principle th a t the flu id  spaces are 
osm o tica lly  identical, often diverges from the values o b ta ined  by direct m easurem ent. I t  has 
been  suggested  th a t a change in  th e  osmotic activity  of in trace llu la r bases would be responsible 
for th is  phenom enon. This change can be expressed also num erically , if  we know th e  N a con
c e n tra tio n  of E C  fluid [(Na)E] and  th e  change in  to ta l b o d y  w ater ( A W ) .  Supposing th a t  the  
in itia l w a te r  content W 1 and th e  ac tive  base concentration  o f body fluid [(B)] equals (N a)g  : 
4- 10 m  E q /L , the in itial and f in a l to ta l osmotically ac tiv e  to ta l base ( B l and В ■г) b

B i Wl X B 1

B ,  ( W l  +  A W ) X  B 2

th e  p re d ic te d  base balance (Ьв)  Ь в  —  B.2 —  B v
T h e  change in the osm otically  active base is expressed  by the difference betw een th e  

p red ic ted  (6g) and the actually  found  (Ьу1а+к)

A B  I =  6fc>— i>N t + K

P a tien t m aterial and resu lts

T o  fa c ilita te  a b e tte r  a p p ra isa l and  to  c o n tro l th e  re liab ility  o f  th e  e x 
p e r im e n ta l  m ethods, 3 in fa n ts  ju d g e d  to  be n o rm a l an d  abso lu tely  free  f ro m  
a n y  s y m p to m  and  sign o f a d is tu rb an ce  in  w a te r— s a lt  m etabolism  h a v e  b e e n  
te s te d  fo r  w a te r— sa lt b a lan ce . T he resu lts fo r th e  n o rm a l cases No. 1, 2 a n d  
3 a lo n g  w ith  th e  pa tho log ic  cases are p re sen ted  in  Table I I .

I n  tw o  of th e  no rm al cases th e  body  w eig h t in c reased , in  one i t  d ec rea sed . 
T h e  p o s it iv e  or neg a tiv e  d e v ia tio n s  of th e  e le c tro ly te  and N b a la n c e  w ere , 
h o w e v e r , ascribed  to  th e  ch an g es in  w eight a n d  th e  balance values o b ta in e d  
in  th e  n o rm a l in fan ts  w ere considered  reliab le .

I n  th e  following we sh a ll discuss th e  e le c tro ly te  balance s tu d ies  m a d e  
in  4 c a se s  o f  acu te  h y p e rn a tra e m ia . To fa c il i ta te  a p roper ev a lu a tio n  o f  th e  
c lin ica l p ic tu re s  and  th e  re su lts , th e  case re c o rd s  w ill be rep o rted  in  som e 
d e ta il.
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C a s e  N o .  1. K .  / . ,  aged 4l/3 m onths. A dm itted  March 13, 1957. T hree  days before 
adm ission the well-nourished and well-developed in fan t, weaned 2 months earlie r had  run  a 
tem pera tu re  of above 39° C. He had vom ited tw ice, and  passed loose stools once a day . The 
n ight before admission his condition had deterio rated .

On admission th e  baby  was unconscious. The skin was pale, greyish, th e  lips were 
dark ly  cyanosed. The tongue was dry. R esp iratory  ra te  was 76/min. Low c re p ita tio n  was 
audible in  the left axillary  line. The fontanel was sunken, there were craniotabes and  enlar
gem ent of the costochondral junctions. The hea rt sounds were dull and the pulse was hardly 
palpab le , uncountable. The liver reached to th e  um bilicus. Body tem perature was con tinu 
ously above 39° C. D uring exam ination liquid faeces were passed. T reatm ent was begun w ith 
the in travenous injection of 0.1 mg strophanthine and  w ith lum bar punction. In  th e  CSF the 
cell count was 3, the P án d y  tes t negative ; to ta l p ro te in , 18 mg per 100 ml ; sugar, 99 mg 
per 100 ml ; chlorine, 145.5 m Eq/L  ; alkali reserve 13.5 m Eq/L.

A continuous d rip  infusion was started  w ith  %  R inger, 5 per cent dex trose and  20 ml 
mol N a lac ta te  to 1 litre  o f infusion fluid. The in fa n t’s condition a t th a t tim e w as apparen tly  
hopeless; in  addition to th e  m entioned sym ptom s, extrem ely  severe eclam psia developed. 
The a ttacks ending w ith asphyxia appeared w ith  unchanged in tensity  over 8 hours. Mean
w hile, sym ptom s suggesting in testinal obstruction also developed, w ith one episode of coffee- 
ground vom iting. A rtificial h ibernation w ith cocktail ly tique  was started and cooling com pres
ses were applied un til th e  fever began to  subside. The extrem e cyanosis suggested m ethem o- 
globinaem ia and for th is reason 5 mg of m ethylene blue was injected in travenously , before 
the resu lt of spectroscopic analysis had been ob tained . The balance studies began  9 hours 
a fter admission, after the adm inistration  of 400 ml infusion fluid. At th a t tim e th e  eclam ptic 
convulsions still appeared, though w ith less in ten sity  and frequency, bu t cyanosis was m arked. 
To relieve the grave m eteorism , a gastric tube was in troduced , through which gastric  lavage 
was m ade a t 30-minute in tervals, w ith 20 ml %  R inger and 10 per cent dex trose  solution. 
The gastric  contents obtained  were dark brow nish-green in  colour. The d rip  infusion was 
con tinued  a t a slow ra te  and 40 ml of plasma was in jec ted  by the intravenous rou te .

N ext day the in fa n t’s condition im proved, h ibernation  equilibrium had developed, the 
eclam psia had ceased, there  was no more cyanosis, m eteorism  was relieved. Slowly, th e  gastric 
con ten ts became clear. Now the tube was used sim ply for the introduction of flu ids ; potassium - 
enriched R inger-dextrose solution wras given, th e  in travenous infusion was discontinued. 
On th a t  day  no pathological stools were passed. F rom  the th ird  day on feeding w as begun, 
increasing the dose gradually  ; before the period had  been completed, full-value food appro
p ria te  a t  the p a tien t’s age could be adm inistered over twice 24 hours.

Subsequent recovery was smooth. Faecal cu ltu res were negative for pa thogen ic  E . coli 
stra ins , Shigella and Salm onella. A chest X -ray  showed paravertebral bundles on b o th , bu t 
m ainly  on the righ t, side, w hich disappeared by th e  tim e  the patien t was discharged. A t dis
charge th e  baby wras lively, cheerful and show ed no nervous symptoms.

C a s e  N o .  2.  0 .  Á .  The w ell-developing in fan t 10 m onths of age, w7as ad m itted  F ebruary  
23, 1957. The illness had  begun one day before adm ission. No pathological stools had been 
observed. A fter continuous fever of around 40° C for hours, convulsions had developed. Before 
advising the  baby to hosp ita l, the attending physician  had  administered cardiac drugs, lobelin, 
cooling bath s , compresses, pyram idon, bu t the fever had  no t subsided.

On admission th e  baby  was in  a most serious condition and was unconscious. The skin 
was pale, grey, the lips were cyanosed. The pulse was weak, w ith a ra te  of above 200/m in. 
O ver the lungs occasional rales were heard. The m ucosae were hyperaeinic, cyanosed and dry. 
The fontanel was sunken. Meningeal sym ptom s were absent. The muscles were hypertonic, 
b u t there  were no convulsions. Body tem perature  wTas 39.7° C. After adm ission one slightly 
m ucous stool was passed. The chest X -ray showed no pneumonic shadow. In  th e  slightly 
blood-tinged CSF the P ándy  test was weakly positive, the  cell count 10, Cl 144 m E q /L , alkali 
reserve 16.5 m Eq/L, sugar 119 mg per 100 ml.

H ibernation , com bined w ith cooling w ith  cold compresses was in s titu ted  to  alleviate 
the hyperpyrexia un til body tem perature had becom e norm al, and a continuous d rip  infusion 
firs t w ith  У2 R inger-dextrose, then, after the lum bar puncture, w ith 1/ 3 R inger-lactate- 
dextrose. Meanwhile, 70 m l of plasm a was in jected  in travenously .

The experim ental period began im m ediately  following admission. As a resu lt of the 
tre a tm en t, body tem pera tu re  became norm al, tach y ca rd ia  subsided in 4 hours, th e  resp iratory  
ra te  decreased. 20 hours following admission th e  in fan t was still pale, cyanosed , slightly 
restless ; the  pulse ra te  was 160/min., its quality  also im proved. Until th a t tim e no urine was 
voided. The infant accepted a few spoonfuls of tea . The firs t urine was voided 10 hours la ter. 
By then  circulation had m uch im proved, the pulse ra te  was 144/min. There w as still no stool 
passed. Tea with sugar and  0.3 per cent К  Cl was g iven a t regular intervals. T hen , feeding was
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begun . F o r two days before ending the period th e  m eals were appropriate for th e  age and 
w eig h t of th e  in fan t, who was then  well. Stools were no rm al. On discharge no pathological 
re rv o u s  s jm p tcm s were observable, the baby was cheerful and lively.

C a s e  N o .  3 .  R .  M . ,  an in fan t born w ith 2200 g, a rtific ia lly  nourished, m oderately  dys
tro p h ic , aged 5 m onths, was adm itted  February  16, 1957. One day before adm ission high 
fever and , around daw n, dyspnoea had developed. The b ab y  was adm itted in  the early  a fte r
noon. On admission, rem arkably  rap id  breathing w ith  diffuse rales over the lungs, dullness 
over th e  rig h t diaphragm , in one area coarse resp ira tion , am ple crepitation were found. There 
w ere laxness and m oderate dehydration . The abdom en w as swollen, the liver enlarged. Daily 
1 m illion  un its  of penicillin and 0.40 g streptom ycin , as well as a slow drip infusion w ith  
34 R in g e r were started .

The tes t period began 2 hours after admission, w hen serum  Na was 167 m E q /L , i.  e.  
h y p ern a traem ia  was considerable. In  a few hours th e  b a b y  became very restless, m ore and 
m ore cyanosed. A fter an episode of vom iting convulsions developed and continued overn igh t. 
T he in s titu te d  trea tm en t was continued, strophanth ine and  aureomycin were adm inistered . 
In  th e  phase of extrem e restlessness artificial h ibernation  w as started . By dawn, th e  convulsive 
s ta te  passed over in to  a peculiar form of respirato ry  d istress. F or about 5 m inutes th e  in fan t 
b rea th ed  w ith  m axim um  chest excursions, then  b rea th in g  became more and m ore spastic 
and  fin a lly  there  followed a 1 m inu te  period of apnoea during  which the clonic convulsions 
ceased, th e  in fan t appeared lifeless. The apnoeic period ended gradually and in about 1 m inu te  
b re a th in g  ag a in  increased to  a m axim um  intensity . Such episodes occurred firs t every  15 
m in u tes , th e n  a t 5-m inute in tervals. Bloody vom iting and  in testina l paralysis also developed. 
A new  sam p le  of venous blood w as taken  and analysed. T he results were : potassium , 2.3 m E q  ; 
p H , 7.14 ; to ta l C 0 2, 22 vol per cent. To lessen th e  acidosis, 10 m l molar sodium la c ta te  was 
in jec ted  in travenously  and, in  sp ite of the anuria , 20 p e r cent potassium (in th e  form  of 
D arrow ’s solution) was added to  th e  drip infusion flu id . To relieve the ileus, a gastric tu b e  was 
in tro d u ced  and the stom ach was lavaged w ith 34 R inger-dextrose solution w ith potassium  
added . R espiration  im proved and  134 hours after in troduc ing  the new measures i t  becam e 
abso lu te ly  norm al. S till, i t  took some more hours for th e  general condition to  im prove. F inally , 
c ircu la tio n  becam e norm al and  the  meteorism d isappeared . X -ray exam inations showed 
in itia lly  a loss in  the  a ir con ten t of the righ t lung as a w hole and the presence of a nut-sized 
broncho  pneum onic shadow a t th e  superior pole of the  r ig h t hilus. Later, the p a tte rn  becam e 
n o rm al. A t th e  tim e of th e  second blood sam pling, when th e  p a tie n t’s condition was extrem ely  
g rave , in  th e  CSF th e  P ándy  te s t was negative, th e  cell coun t 3, sugar 140 mg per 100 m l, 
N a 149 m E q /L , Cl 112.6 m E q/L . The in troduction of flu ids th rough  the gastric tube  was begun 
early  on th e  th ird  day. On th a t  day  feeding was also s ta r te d  and on completion of th e  f irs t 
period 90 cal/kg could be given. A t th a t  tim e the w ater— salt balance was not yet in equ ilib rium , 
la te n t  oedem a m ust have been present, since in  sp ite  o f th e  ample feeding th e  in fa n t lost 
120 g during th e  n ex t 4 days. Owing to  technical reasons from  among the data  ob ta ined  in  
th e  second period only those for th e  final blood tests  could be evaluated.

Subsequently , recovery w as uneventful. No nervous sym ptom s persisted and a few 
w eeks la te r  the  in fan t was discharged w ith  due body w eight.

C a s e  4 .  J .  S . ,  aged 7 m onths, of average developm ent and weight. The cond ition  of 
th is  b ab y  was no t so serious as th a t  of the preceding case. Tw o days before admission th e  in fan t 
h a d  h ad  fever and had  vom ited a few tim es ; stools had  been norm al. On admission a  serious 
co n d itio n , increased muscle ton ic ity , reduced tu rgor, restlessness, scared look were found. 
B ody tem p era tu re  was about 40° C. The oral m ucosa w as d ry , th e  tongue coated. O ver th e  
lungs, coarser basal breath ing and  a few rales were audib le . Pulse ra te  was 180/min., th e  pulse 
re ad ily  suppressible. H eart sounds were clear. M eningeal sym ptom s were absent. Chest fluo ro 
scopy showed rough bundles in  bo th  cardio-diaphragm al angles, otherwise the fin d in g  was 

neg a tiv e . Bacteriological study of th e  stools revealed th e  presence of neither pathogenic E . coli 
nor Shigella, nor Salmonella. In  the CSF the Pándy  re s t w as negative; the cell coun t 3[3 \ 
to ta l  p ro te in , 0.020 per cent ; sugar, 73 mg per 10 m l ; Cl, 145.5 m Eq/L ; alkali reserve, 
13.7 m E q /L . The tes t period was begun im m ediately a f te r  admission.

A t f irs t 34 Ringer-dextroEe, then , after the CSF resu lts had  been obtained, 1/ 3 R inger- 
la c ta te  dex trose were given, in  th e  form of a slow co n stan t d rip  infusion. Liquid stools were 
passed  tw ice and for th is reason aureom ycin was in jected  in travenously  for two days, followed 
by  te rram y cin  by m outh . N ex t day (one day a fter adm ission) the baby’s condition  was 
considerab ly  im proved, the fever subsided, respiration w as norm al and there was no vom iting . 
O n th e  th ird  day feeding was begun w ith  40 cal/kg. As th is  was tolerated well, the  full dose 

c or responding to  th e  baby’s age was given. Tea was given in ample volumes th roughou t.
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The pathom echanism  of the dehydration due to  salt and w ater deficiency, the form 
m ost often encountered in practice, is well-known. To facilita te  com parison, we repeated the 
studies in a m oderately severe case of dehydration due to  w ater and salt deficiency.

C a s e  N o .  5 .  N y .  L ., aged 4 m onths. A dm itted March 22, 1957. F o r two days before 
adm ission m ajor volumes of liquid faeces had been passed, causing a considerable loss of body 
weight. On admission, the muscles were flabby and dryness of the oral m ucosa, sunken fon
tanel, 39° C fever were found. D uring admission liquid stools were passed, followed by a short 
episode of eclamptic convulsions, which disappeared com pletely w ithin a short tim e after the 
adm in istra tion  of chlorprom azine by the intravenous rou te . Cold compresses were applied 
an d  the fever subsided. R esults of CSF analysis : N a, 135 m E q/L  ; Cl, 125 m E q/L  ; alkali 
reserve, 17.5 m Eq/L : sugar, 94 mg per 100 ml. Pándy’s tes t showed a very slight opalescence ; 
the cell count was 10/3, p ro te in  0.30, m inute reduction according to  Ferencz 1'30". Treatm ent 
consisted of plasm a infusion (30 ml), continuous drip  infusion w ith y 2 R inger —  10 per cent 
dextrose solution, aureom ycin intravenously for 2 days, then  terram ycin  by  m outh. As a 
result of the rehydration , th e  p a tien t’s condition im proved rapidly , th e  skin resumed its 
norm al colour, circulation becam e norm al and the baby was norm ally conscious. 8 hours after 
adm ission tea w ith 0.3 per cent KC1 dissolved in it was given.

The experim ental period began im m ediately a fter admission. The in fan t could be fed 
norm ally on the th ird  day , when the stools were also norm al. Bacteriological tests did not 
reveal pathogenic organisms in the faeces.

D iscussion

(i) Characteristic clinical features. In  a p rev ious re p o rt ( B o d a  and  K iss 
18]), in  w hich an  acco u n t w as given of ou r s tu d ies  on e lec tro ly tes  in  th e  organs 
o f  in fa n ts  dead  w ith  acu te  h y p e rn a tra em ia , we h av e  a lread y  discussed the 
ch a ra c te ris tic  clin ical fea tu res  of our cases. T h ere  was a d ifference betw een 
th e se  p a tie n ts  an d  th o se  in  w hom  d e h y d ra tio n , th e  loss o f w a te r  and  salts, 
w as th e  lead ing  sy m p to m . In  th e  fo rm er ease th e  onset w as u su a lly  sudden, 
som e o f th e  up to  th e n  p erfec tly  h ea lth y  in fa n ts  d ied  w ith in  th e  f irs t  24 hours. 
T h e re  occurred  no s ig n ifican t loss of w eight. T he com m on sy m p to m s were 
in tra c ta b le  h y p e rp y re x is  and  d is tu rb an ce  o f consciousness ; th e y  w ere often 
accom pan ied  b y  n e rv o u s sy m p to m s, re stlessness, in ten se  convu lsions. Signs 
o f  a severe im p a irm e n t o f v ita l functions also developed , such  as ex trem e 
h y p e rv e n tila tio n  an d  dysp n o ea , ta ch y ca rd ia  in  excess o f th e  c ritic a l frequency , 
a ll th e  ch a rac te ris tic  clin ical and  ECG signs o f th e  co ro n ary  fa ilu re  described 
b y  K is s  [14], a n u ria  in d ica tiv e  o f ren a l fa ilu re , a considerab le  increase of 
N P N  in  b lood, p a ra ly tic  ileus. T he p o st-m o rtem  changes w ere poo r, as com 
p a re d  to  th e  a c u te  sy m p to m s ; ch a rac te ris tic  fea tu re s  w ere a g rave  p a ren 
c h y m a to u s  d eg en era tio n  of organs, cereb ral oedem a, as well as th e  absence 
o f  an y  w ell-definable  fa ta l  change in  th e  o rgans.

T he d a ta  in  t h a t  re p o rt [8] concerned  in fa n ts  w ho h a d  died . In  the  
p re sen t paper we p re se n te d  evidence o b ta in ed  in  cases in  w h ich  th e  serious 
d isease h ad  a fav o u ra b le  ou tcom e so th a t  i t  w as possible to  m ak e  th e  m easure
m en ts  requ ired  in  b a lan ce  stud ies. In  all th e  cases consciousness was severely 
im p aired . The co n d itio n  of tw o in fan ts  w as fo r several h o u rs  ju d g ed  to  be 

c e r ta in ly  fa ta l. H igh  fev e r an d  convulsions w ere com m on f e a tu r e s ;  in  spite
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o f  a ll th e  th e rap eu tic  a t te m p ts  to  relieve th e  co nvu lsions, these  p e rs is te d  even 
a f te r  fe v e r had  subsided. O n  th e  o th e r han d , d ia rrh o e a , th e  com m onest cause 
o f  d e h y d ra tio n , was n o t ex cess iv e  and  th e  stoo ls, a lth o u g h  liq u id , w ere n o t 
v o lu m in o u s . For th is  re a so n  th e  know n sy m ptom s o f f lu id  loss w ere co m p a ra 
t iv e ly  m ild .

T h e  id en tity  o f th e se  cases  w ith  those describ ed  in  ou r p rev io u s re p o r t  
[8] h a s  been  em phasized b y  th e  fa c t th a t  p a th o g en s  or som e o rgan ic  d isease 
c o u ld  n o t  be d em o n stra ted  in  a n y  of th em . I n  one case on ly  w as th e re  p n e u 
m o n ia  p resen t and  even  in  d ia rrhoe ic  stools th e  b ac te rio lo g ica l c u ltu re s  
w e re  n eg a tiv e .

T h e  relationsh ip  o f  o u r  cases to  th e  “ h y p e rv e n tila tio n  to x ico s is”  o f  
K e r p e l - F ronius  [1], th e  “ h y p e rv e n tila tio n  sy n d ro m e ”  of R a p o p o r t  [2], 
th e  “ a c u te  coronary  c irc u la to ry  fa ilu re”  o f G e g e s i - K iss  [14] a n d  to  th e  
“ n e u ro to x ic  syndrom e”  o f  L e v e s q u e  [15] has b een  an a ly sed  in  th e  p rev io u s 
r e p o r t  [8]. On th e  basis o f  th e  re c e n t s tu d y  b y  H u n g e r l a n d  et al. [16], who 
o b s e rv e d  severe hypo- a n d  h y p e rn a tra e m ia  in  cases o f encep h a litis , i t  has 
b e e n  suggested  th a t  e n c e p h a litis  m igh t be in  th e  b ack g ro u n d  of th e  clin ical 
p ic tu r e .  N onetheless, we a re  co n v in ced  th a t ,  in  sp ite  o f  th e  presence o f  m ark ed  
n e u ro lo g ic a l sym ptom s, o u r  cases were no t asso c ia ted  w ith  encep h a litis . The 
C S F  w a s  te s ted  in  every  ca se , because we alw ays d e te rm in e  th e  ion ic  s ta te  
o f  th e  organism  by  a n a ly s in g  th e  CSF [17] an d  in  n one  of th e  cases w as th e  
c o m p o s itio n  of the  CSF in d ic a tiv e  of encephalitis . T h e  h igh  su g ar va lu es  were 
a s c r ib e d  to  th e  convulsions. T h e  p resence  of en cep h a litis  w as fu r th e r  d iscred ited  
b y  th e  fa c t th a t  the  p a tie n ts  w ere  fu lly  conscious a f te r  th e  acu te  gen era l sy m p 
to m s  h a d  subsided and  a ll th e  in fa n ts  recovered  w ith o u t an y  re s id u a l sy m p 
to m s . I n  add ition  to  th e  f lu id  th e ra p y  to  be d iscussed  la te r , we a d m in is te red  
te tra c y c lin e s . In  3 cases a r t if ic ia l  h ib e rn a tio n  w as also  in s ti tu te d . T his m easure  
h a d  a  beneficial effect on  h y p e rp y re x ia , h y p e rv e n tila tio n  an d  ta c h y c a rd ia , 
b u t  w a s  n o t always cap ab le  o f  re liev ing  th e  convu lsions an d  o f am elio ra tin g  
th e  g e n e ra l condition.

(ii) The results o f  the direct measurements  a re  p re se n te d  in  Table I .  Serum  
so d iu m  ran g ed  from  155 to  167 m E q /L  and  th e  Cl level w as also e lev a ted . By 
th e  e n d  o f  th e  te s t period  th e s e  va lu es  ap p roached  th e  no rm al, b u t  in  several 
c ases  d id  n o t reach it ,  in  s p ite  o f  th e  fac t th a t  th e  clin ica l p ic tu re  suggested  
th e  re e s ta b lish m e n t of e q u ilib r iu m . The in itia lly  h igh  serum  N P N  levels 
(v a ry in g  from  69 to  102 m g  p e r  100 ml) were n o rm alized  b y  th e  en d  o f th e  
p e r io d . B o d y  weight in c re a se d  in  all cases. T he n itro g e n  balance  w as u n e q u i
v o c a lly  nega tive , in d ica tin g  t h a t  during  th e  e x p e rim e n t no in c reased  tissue  
c a ta b o lis m  had  tak en  p lace . I t  w as rem arkab le  th a t ,  in  sp ite  of th e  n eg a tiv e  
n i t ro g e n  balance and th e  p re se n c e  of h y p e rn a tra e m ia , th e  in fa n ts  re ta in e d  
b a se s  d u r in g  repara tion , a t  le a s t  th e  po tassium  b a la n c e  w as p ositive  in  every  
case . T h e  sodium  balance h a d  also  to  be ta k e n  fo r p o s itiv e  in  all th e  3 grave



Table I

Plasma electrolytes and body weight at 
beginning and end of balance period

Infusion (above) and food (below) Urine (above) and Faeces (below) Balance

N a* K~ cr HCO- HjO N N ar K+ cr H20 N Na + К cr N Na+ К cr
m. Eq. /L plasma Wt. gr. g g m. Eq./L g g m Eq./L g m. Eq. /L

Case I. K. J. 4 mo. 
Balance period :
13. III .— 19. Ш . 1957.

158 5.3 111.1 13.5 5190 399 — 41.3 24.4 62.3 1904 9.22 108.8 83.6 128.2 —3.83 — 14.6 +  8.7 —3.83

138 4.9 109.2 — 5100 2600 5.92 54.1 68.2 47.0 50 0.53 1.2 0.3 1.4

Case 2. 0 . A. 10 mo. 
Balance period :

167 5.3 128.7 16.5 8040 1774 0.02 115.8 16.3 92.2 1866 13.67 115.0 80.8 133.1 —4.34 +  71.3 +  33.1 +  34.1

148 4.0 111.9 — 8630 2653 9.91 72.2 104.7 72.2 115 0.60 1.7 7.0 1.223. IL — 1. III. 1957.

Case 3. R. M. 4 mo. 
Balance period :

162 4.1 120.1 13.0 3180 864 0.07 131.6 40.4 123.8 1010 4.40 113.4 38.3 61.9 — 2.72 +  74.3 +  30.7 +  28.5

148 4.6 112.0 — 3420 895 1.61 12.6 22.4 12.4 — — — — —16. II,—20. II. 1957.

Case 4. J . S. 7 mo. 
Balance period :

155 4.1 118.0 13.6 6900 1095 — 103.6 13.4 81.2 1057 8.20 140.0 52.2 120.6 —4.57 —6.0 +  1.35 — 10.8

145 4.0 95.5 — 7010 1590 3.68 30.3 40.9 28.9 15 0.05 — 0.8 0.421. III.— 26. III. 1957.

Case 5. Ny. L. 4 mo. 
Balance period :

139 2.9 102.4 17.5 4470 615 — 50.1 17.2 64.7 1413 4.17 48.3 47.3 52.1 — 1.1 +  33.5 +  11.5 —42.7

145 4.7 92.3 — 4740 2496 3.86 31.9 42.8 30.2 8 0.79 0.2 1.2 0.122. III.—26. III. 1957.





Table II

-Ja
Initials hb c 

<  2 c
IL AW JE AI A Noe ANcti AKi AK’i ALUM Ьв b N a + K ABi Wti

N orm al

R . M. 7 34 — 19.5 — 13.4 — 6.1 — 1.51 +  1.98 — 0.77 — 0.64 — 0.12 — 2.1 — 0.66 — 1.55 6220

S. M. 2 46 +  16.5 +  4.9 +  11.6 +  0.79 +  0.03 +  0.98 — 0.18 +  11.6 +  1.89 +  1.81 +  0.18 3265

K . I. 3 63 +  16.4 — 1.4 +  17.8 — 0.73 — 1.27 +  2.11 +  1.65 +  4.6 +  0.95 +  0.73 +  0.87 4115

H y p em atraem ia

K . I. 4 28 +  37.2 — 25.4 +  62.6 — 8.14 +  5.27 +  1.93 +  3.03 — 11.0 — 10.63 — 1.16 — 9.47 5079

0 .  Â. 10 47 +  113.7 +  68.5 +  45.2 +  4.35 +  4.02 +  3.86 +  4.04 — 1.87 +  5.23 +  13.1 — 7.87 8030

R. M. 4 46 +  120.0 +  204.3 — 84.3 +  26.8 — 17.2 +  7.78 +  9.93 — 21.5 +  10.3 +  18.76 — 8.46 3158

J .  S. 7 28 +  30.0 +  39.6 — 9.6 +  3.41 — 4.28 +  0.03 +  1.25 — 12.2 — 2.23 — 0.67 — 1.57 6900

i ly p o n atraem ia

N y. L. 4 40 +  63.4 +  126.0 — 62.6 +  19.7 — 12.2 +  1.87 +  2.6 — 7.41 +  14.2 +  10.1 + 4 .0 6 4460
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cases , considering th a t  in  th e  3rd case 400 m l sa lt-co n ta in in g  f lu id  h ad  been 
a d m in is te red  befo re  th e  onse t of the  e x p e rim e n t.

(iii) The calculated values for the f l u i d  spaces, as determ ined  on g rou n d s 
o f  th e  equ a tio n s d iscu ssed  earlier, are p re s e n te d  in  Table I I ,  co m p u ted  per 
k g  b o d y  w eight, e x c e p t fo r  th e  IL  (insensib le w a te r  loss) d a ta , w hich  are  g iven 
p e r  k g  per day.

T he d a ta  in  Table I I  reveal th a t  d u r in g  th e  experim en t b o d y  w a te r  
c o n te n t  increased  in  e v e ry  case. The increase  w as due m  ainly to  th e  in creased  
tis su e  ca tabo lism  a n d  less to  th e  gain in  w e ig h t re su ltin g  d u ring  re p a ra tio n . 
T h is  m eans th a t  a t  th e  b eg inn ing  of th e  p e rio d  d e h y d ra tio n  w as u n d o u b te d ly  
p re se n t.

T he d a ta  also sh o w  th a t  m ain ly  th e  EC  space  was affected b y  th e  flu id  
defic iency . T ak ing  in to  acco u n t t h a t  in  case 1 th e  period had  been  p receded  
b y  a n  infusion o f f lu id , th e  volum e of th e  E C  space  increased in  th e  3 serious 
cases. As com pared  to  th is  sh ift, the  IC space  e ith e r  slig h tly  increased  or was 
re d u c e d  during  r e p a ra t io n . T he m ax im um  v a lu e s  for th e  changes in  th e  IC 
f lu id  are  p resen ted . D isc o u n tin g  even tu a l e rro rs  in  th e  calcu lations, th e  values 
m a y  ac tu a lly  h av e  b een  o n ly  sm aller.

C onsidering th e  h y p e rn a tra e m ia , th is  h a s  b een  suggested to  h av e  been 
d u e  e ith e r  to  an  o v e rd o sa g e  of salt, or to  s a l t  re te n tio n  resu lting  from  a d is
tu rb a n c e  of reg u la tio n . I n  som e repo rts  [6, 19] th e re  is ac tu a lly  ev idence  of 
s a lt  overdosage. T h is p o ss ib ility  was ex c lu d ed  b y  th e  fac t th a t  in  o u r cases 
2 a n d  3 th e  base b a la n c e  w as positive, i. e. n o tw ith s ta n d in g  th e  in it ia l  h y p e r 
n a tra e m ia  th e  o rg an ism  re ta in e d  salt. (Since in  case 1 an  in itia l f lu id  in fusion  
h a d  been  given, th e  b a se  balance  m u st be  co nsidered  positive in  th a t  case, 
to o .)  T he sligh t n e g a t iv i ty  of th e  base b a la n c e  in  case 4 does n o t a ffec t th is  
conclusion.

As fa r as th e  re te n t io n  of single b a se s  in  th e  in d iv id u a l f lu id  spaces is 
concerned , th e  d a ta  in  Table  7 / r e v e a l th a t ,  in  sp ite  o f th e  in itia l h y p e rn a tra e m ia , 
th e  sodium  co n ten t o f  th e  EC space as a w hole  increased  du ring  re p a ra tio n . 
T h e re  was no c lea r-cu t ch an g e  in  the so d ium  c o n te n t  of th e  IC space . I t  is of 
p a r tic u la r  p rac tica l s ign ificance , how ever, t h a t  a t  th e  peak  of th e  serious 
co n d itio n , especially  in  case  2, there  was p o ta s s iu m  deficiency in  th e  IC  space. 
I t  shou ld  be em p h asized  th a t  in  th e  in it ia l  p h a se  of rep a ra tio n  p o tass iu m  
re te n tio n  was asso c ia ted  wdth a negative  n itro g e n  balance ; th u s , th e  p o ta s 
s iu m  re ten tio n  w as in  f a c t  due to  th e  in it ia l  p o tass iu m  depletion  of th e  IC 
sp ace . O ur m ost in te re s t in g  observation  w as t h a t ,  as E l k in t o n  a n d  D ajnow- 
s k i  also po in ted  o u t, th e  osm otic a c tiv ity  o f  ce llu la r base h ad  d ecreased  in 
each  case of h y p e rn a tra e m ia  te s ted . T his o b se rv a tio n  is a new  c o n tr ib u tio n  
to  th e  now  m u ch -d iscu ssed  problem  of th e  m ech an ism  of cell h y d ra tio n .
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Cellular swelling o f  metabolic origin

I n  recen t y e a rs , evidence has b een  accu m u la tin g  to  c o n tra d ic t  th e  view  
th a t  th e  w a te r  c o n te n t of cells is being  d e te rm in e d  exclusively b y  th e  osm otic 
p ressu re  o f  th e  EC flu id . In  an im al e x p e rim e n ts  E l k in t o n  a n d  D a n o w s k i  
[20] fo u n d  considerab le  differences b e tw een  th e  values p re d ic te d  on  basis 
o f  t h a t  ea rlie r v iew  a n d  th e  ac tu a lly  m easu red  ones, and ex p ressed  th a t  d if
fe rence  b y  th e  A B ,  va lu e , th e  v alue  in d ic a tin g  th e  change in  th e  osm otic 
a c t iv i ty  o f  cell bases. R ecen t in v es tig a tio n s  h av e  shown, h o w ev er, th a t  th e  
n e g a tiv i ty  or p o s it iv ity  o f ZlBj can  be  ex p la in ed  n o t only b y  th e  in crease  in 
o sm otic  a c tiv ity  o f in tra c e llu la r  bases o r th e  fo rm ation  of in a c tiv e  com plex 
lin k ag e  b y  some o f th e  p rev iously  ion ized  in tra c e llu la r  bases.

O p i e  [21], R o b i n s o n  [22], as w ell as Co n w a y  and M c Co r m a c h  [23] 
d e m o n s tra te d  th a t  in  vitro, even w ith o u t changes in  th e  osm osis o f  EC flu id , 
th e  cells re a c t in  an  equal m anner, w ith  considerab le  sw elling, to  a v a r ie ty  
o f  in ju rie s  (CC14, ch lo ro fo rm , p o tassiu m  ch ro m a te , anoxia, cold). T h is  p h en o 
m enon  is reversib le . C ellular oedem a can  be  abolished  b y  re s to r in g  to  no rm al 
th e  in tra c e llu la r  en e rg y  processes. H a m b u r g e r  an d  Ma t h é  [24] succeeded  in 
p ro v in g  in  an im al ex p erim en ts  th a t  th is  ru le  applies to  th e  liv in g  b o d y  as 
a w hole, so th a t  th is  m echanism  m u st p la y  a m ore im p o rta n t ro le  th a n  th e  
osm otic  fac to r.

T h e  resu lts  o f  o u r p resen t b a lan ce  s tu d ies  have su p p o rte d  o u r earlier 
a ssu m p tio n  in  th a t  i t  is th e  m etabo lic  sw elling  o f  cells th a t  is in  th e  cen tre  
o f  th e  d is tu rb a n c e  o f  w a te r— salt m e tab o lism  invo lved  in acu te  in fa n tile  hyper- 
n a tra e m ia . A ccord ing  to  th is  view , th e  n e g a tiv e  /IB j found b y  us in  th e  stage  
o f re p a ra tio n  in d ica te s  th a t ,  as long as th e  co n d itio n  of th e  p a tie n ts  w as poor, 
th e  cells w ere sw ollen  ; w hen th e  e q u ilib riu m  w as resto red , th e  vo lu m e of 
th e  IC  f lu id  d ecreased . T he num erica l d a ta  in  Table I I I  reveal t h a t  th e  above 
o u tlin e d  m echan ism  o f cellu lar sw elling h as  a considerable in flu en ce  on th e  
w a te r— sa lt m e tab o lism  of th e  organ ism  as a w hole. We h av e  c o m p u te d  th e  
a m o u n t o f  w a te r co rrespond ing  to  th e  n u m erica l value of A B ,  p e r  1 lite r 
o f IC  a n d  EC flu id . I t  is seen from  Table I I I  th a t ,  for ex am p le  in  case 2, 
th e  1 l i tre  of in tra c e llu la r  w a te r rose b y  123 m l a t  th e  expense o f  th e  narrow ed

Table III

Initials
Age
mo.

W ater balance 
expected in  

experim ent, ml

W ater balance 
measured in 

experim ent, ml

D ifference m l/L  
body w ater

Expansion of 
IC space 

ml/L IC w ater

N arrow ing of 
EC space 

m l/L  EC w ater

K. I. 4 352 189 49 +  80 — 128

O . Â . 10 1310 913 83 +  123 — 197

R. M. 4 535 429 52 +  86 — 135

.1. s. 7 270 207 14 +  23 -  37
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E C  space . The sam e a m o u n t o f  flu id  m e a n t a n  e v e n  g rea te r loss (197 m l/L ) 
on  th e  side of th e  EC sp ace .

In  our cases th e  p rocess o f  m etabolic  c e llu la r  sw elling w as acc o m p a n ied  
b y  m o d e ra te  d e h y d ra tio n . I n  Fig. 1 we il lu s tra te  schem atica lly  th e  s itu a tio n - 
a ris in g  as a re su lt o f th e  in c reas in g  difference b e tw e e n  th e  flu id  spaces. C o lu m n  
1 show s th e  flu id  spaces a t  th e  peak  o f th e  sev ere  illness, a t th e  beginnings 
o f  th e  balance  e x p e rim en t. T he d is tr ib u tio n  is d e te rm in e d  by  th e  a c tu a l  r a te  
o f  d e h y d ra tio n  an d  th e  sh if t  in  th e  flu id  space. C o lum n 2 illu s tra te s  th e  s itu a -

Fig. 1. R e p re se n ta tio n  of th e  sh if t b e tw e e n  flu id  spaces 
C o lum n 1: The f lu id  spaces a t  th e  p eak  of th e  serious c o n d itio n , a t  th e  b eg in n in g  o f  th e
b a la n c e  ex p erim en t. D e h y d ra tio n  a n d  th e  sh ift in  f lu id  spaces com bine to  d e te rm in e  th e

d istr ib u tio n
C olum n 2: T he f lu id  spaces, as th e y  would be i f  d is t r ib u t io n  were de te rm in ed  so le ly  b y

d eh y d ra tio n
C o lu m n  3: T he flu id  spaces a t  eq u ilib riu m , a t  th e  end of th e  s ta g e  of rep ara tio n , on c o m p le tio n

of th e  balance e x p erim en t

t io n  t h a t  w ould arise if  th e  m echanism  of m e tab o lic  cellu lar sw elling d id  n o t  
ta k e  p a r t  in  th e  process a n d  d eh y d ra tio n  alone w o u ld  be responsib le fo r  th e  
d is tr ib u tio n . C olum n 3 show s th e  fin a l e q u ilib riu m  betw een  th e  f lu id  sp aces  
a t  th e  en d  of th e  b a lan ce  ex p erim en ts . I t  is c lear fro m  Fig. 1 th a t  a c o n s id e r
ab le  m etabo lic  ce llu lar sw elling  m eans an  a d d itio n a l grave dam age to  th e  
o rg an ism  affected  b y  d e h y d ra tio n .

H ow ever seriously  th e  b o d y  is affected  b y  i t ,  th e  process o f m e ta b o lic  
c e llu la r  swelling is on ly  a secondary  p h en o m en o n . T he p rim ary  one is an  
im p a irm e n t of ce llu lar en e rg y  exchange. H ere  w e m u st refer to  an  e a r lie r  
series o f experim en ts in  w h ich  am ple evidence w as o b ta in ed  to  p rove  t h a t  th e  
cau se  o f  m etabolic  ce llu la r sw elling is a d is tu rb a n c e  in  th e  energy e x ch an g e .
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I n  o u r o b se rv a tio n s m ade w ith  F e r e n c z  [25, 26] i t  has been  d em o n 
s t r a te d  t h a t  in  in fan tile  tox icosis aggressive re d u c in g  substances accu m u la te  
in  b o d y  flu id s  ; m ost o f  th e se  substances o rig in a te  from  th e  d e g ra d a tio n  of 
p u rin e s , w hich are  n o r o n ly  th e  bu ild ing  s tones o f  cells, b u t also th e ir  m ost 
im p o r ta n t  source o f en erg y  [26, 28]. The h u m o ra l fac to rs  (in b lood  a n d  cere
b ro sp in a l flu id ) a p p e a r to  in h ib it m etabo lism  itse lf , a t  least in  th e  W arb u rg  
a p p a ra tu s  th e y  g rea tly  red u ced  th e  sugar u p ta k e  o f cells [29]. T he p h enom enon  
is  n o t a specific  one. Such an  effect was found  b y  us to  be ex erted  b y  th e  serum  
fro m  in fa n ts  in  to x ic  s ta te s  due to  d ifferen t co n d itio n s , as well as b y  se ra  from  
an im als  w ith  ex p e rim en ta lly  induced  tra u m a tic  shock  [30]. These d a ta  suggest 
t h a t  th e  phenom enon  o f m etab o lic  cellu lar sw elling is n o t a m etab o lic  d is tu rb 
ance  pecu lia r to  a c e r ta in  ty p e  o f in fan tile  h y p e rn a tra e m ia , b u t  a response 
to  an y  noxious ag en t su ffic ien tly  p o te n t to  im p a ir  th e  energy  ex ch an g e  of 
cells. I t  h as  to  be m e n tio n e d  th a t  in th e  d is tu rb a n c e  o f w ate r an d  s a lt  m e ta 
bolism  caused  by  e x p e rim e n ta l carbon  te tra c h lo rid e  po isoning  [18] th e  a n a to m 
ica l eq u iv a len t of th e  pa thophysio log ica l p rocess of m etabo lic  cellu lar 
sw elling  is th e  w ell-know n p aren ch y m al d eg en e ra tio n , or th e  so-called  cloudy 
sw elling  o f cells. S hould  th is  assu m p tio n  be c o n firm ed  b y  a d e q u a te  d a ta ,  th e  
co m m o n  p o st-m o rtem  f in d in g  of cloudy sw elling w ould  supply  re le v a n t in fo r
m a tio n  as to  th e  orig in  an d  significance of th e  process.

Practical conclusions

T he fin d in g  th a t  in  in fan tile  h y p e rn a tra e m ia  th e  d is tu rb an ce  o f w ate r 
a n d  sa lt m etabo lism  is m ere ly  a secondary  sequel to  th e  im p a irm en t o f  cellu lar 
en e rg y  exchange, p u ts  in to  a new  ligh t th e  clin ical observ a tio n  th a t  in  such 
cases th e  p a re n te ra l a d m in is tra tio n  of flu id  has no such  d ram a tic  e ffec t as in  
th e  cond itions ch a rac te rized  by  sa lt and  w a te r d efic iency , in  w hich an h y d raem ic  
c irc u la to ry  shock is in  th e  ax is o f th e  p a th o lo g ica l process. N ev erth e less , 
th e re  w ere also changes w hich could be co rrec ted  b y  p a re n te ra l sa lt a n d  flu id  
a d m in is tra tio n . T he d a ta  a t  th e  sam e tim e  h a v e  o u tlin ed  th e  p rin c ip les  to  be 
follow ed w hen p resc rib in g  th e  flu id  th e ra p y  in  su ch  cases.

I t  is o f g rea t p ra c tic a l im p o rtan ce  to  rea lize  th a t  in  in fa n tile  h y p e r
n a tra e m ia  th e  basic p rocess is n o t a sim ple h y p e rto n ic  d eh y d ra tio n , in  w hich 
th e  bo d y  loses d isp ro p o rtio n a te ly  g rea t am o u n ts  o f w a te r. Should one in tro d u ce  
so m uch flu id  as w ould d ilu te  th e  co n cen tra ted  b o d y  flu ids acco rd in g  to  th e  
m easu re  o f ex trace llu la r  h y p e rto n ic ity , th e  h y p e rto n ic  flu id  in tro d u c e d  would 
be fa r  in  excess o f th e  p erm issib le  volum e. T his w ould  m ean  a serious o v er
dosage o f flu id  and  b y  so ac tin g  th e  m etabo lic  ce llu la r swelling w ould  be com 
p lica ted  b y  cellu lar o v e rh y d ra tio n . Such p a tie n ts  req u ire  m uch less f lu id  th a n  
w h a t w ould follow from  th e  grade of h y p e rn a tra e m ia  in  th e  cases o f  tru e  
h y p e rto n ic  w eight-loss d eh y d ra tio n .
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Sim ilarly  sign ifican t w as th e  observation  th a t ,  n o tw ith s ta n d in g  th e  h y p e r-  
n a tr a e m ia  p resen ting  its e lf  w ith  th e  usual sy m p to m s, th e  babies m u s t be  given 
s a lts .  T o  im prove re n a l fu n c tio n , sodium  shou ld  an y w ay  be ad m in is te re d  in  
th e  cou rse  of infusion th e ra p y .  More im p o r ta n t th a n  th is  is th e  c ircu m stan ce  
t h a t  th e  regenerating  p a t ie n ts  need considerab le  am o u n ts  o f p o ta ss iu m . The 
p o ta s s iu m  deficiency in  o n e  o f ou r cases m an ife s ted  itse lf  w ith  g rav e  clinical 
sy m p to m s  (m arked m e te o rism , ECG changes). T h is  m eans a b ro a d e n in g  o f th e  
f ie ld  o f  po tassium  th e ra p y , w hich  has rep re sen ted  such  a g rea t ad v a n c e  in  th e  
t r e a tm e n t  of the  d iffe ren t p a th o lo g ica l cond itions assoc ia ted  w ith  d is tu rb a n c e s  
o f  w a te r  and  salt m e tab o lism . In  th e  cases u n d e r  discussion, every  e ffo rt m u s t 
b e  m a d e  to  adm in ister as m u c h  po tassium  as o n ly  possible, w ith o u t, how ever,, 
in v o lv in g  the danger o f  in to x ic a tio n .

SUM M ARY

T o elucidate the  p a th o m e c h a n ism  of in fan tile  a cu te  h y p e rn a trae m ia , w a te r  a n d  elec 
t r o ly te  ba lan ce  studies h av e  b e e n  c a rried  out.

(i) I t  has been show n t h a t  th e  condition  does in  fa c t  invo lve  w a ter loss, b u t  a  m u ch  
sm a lle r  one th a n  w hat could  e x p la in  th e  developm ent o f h y p e rn a tra e m ia .

(ii) T he earlier a s su m p tio n  h as  been  confirm ed t h a t  in  h y p e rn a tra e m ia  th e  m etab o lic  
c e llu la r  sw elling results in  a  s h if t  b e tw een  th e  f lu id  spaces ; th e  in tra ce llu la r  sp ace  e x p an d s  
a n d  th e  cells swell a t  th e  e x p en se  o f  th e  narrow ed e x tra c e llu la r  space. All th ese  a re  th e  sequel 
to  a  d is tu rb an c e  in  cell m e ta b o lism .

(iii)  In  the  course o f f lu id  th e ra p y  it  should be b o rn e  in  m in d  th a t  p a tie n ts  w ith  a cu te  
h y p e rn a tra e m ia  require  c o m p a ra tiv e ly  less flu id . In  c o n tra s t  w ith  th is , d u rin g  th e  s tag e  o f 
r e p a r a t io n  h igher doses o f s a lts  (m a in ly  of po tassium ) a re  req u ired  th a n  i f  w a te r  loss w ere  
th e  sole cause  of th e  c o n d itio n .
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NEW TYPES OF RADIOCOBALT SOURCES 
IN GYNAECOLOGY*

B y

F. VÁNDOR and L. BoZOKY

1) EPA RTM EN T OF GYNAECOLOGY NO. 2 OF T H E  M ED ICA L UNIVERSITY OF B U D A PEST 
AND TH E IN ST IT U T E  F O R  ONKOLOCY

(R eceived 5 F e b ru a ry , 1959),

R ad iu m  tre a tm e n t of cancer o f tlie  u te ru s  has a long a n d  successfu l 
p a s t. O w ing to  its  fav o u rab le  p ro p e rtie s , ra d io c o b a lt m ay be used  w henever 
rad iu m  tre a tm e n t is ind ica ted .

O n req u est b y  th e  Iso tope  C o m m ittee  w e h av e  p repared  an d  p u t  to  th e  
te s t  new  rad io co b a lt sources a t th e  D e p a r tm e n t of G ynaecology, M edical 
U n iv e rs ity  o f B u d ap est.

I n  th e  p re sen t re p o r t  we shall d ea l w ith  c o b a lt globes su itab le  fo r  tr e a tin g  
can cer o f th e  u te rine  bo d y  and c o b a lt rods fo r  th e  tre a tm e n t of c a n c e r o f  th e  
cerv ix .

I. Cohalt g lob e ap p lica tion s

A n essen tia l req u irem en t in  th e  t r e a tm e n t  o f carcinom a o f th e  u te rin e  
b o d y  is th a t  th e  o rg an  as a whole be  ir ra d ia te d  evenly , w ith  special a tte n tio n  
to  th e  fu n d u s an d  tu b a l  angles. T h e  c a rc in o m a to u s  u terine c a v ity  is o ften  
d ila te d , irreg u la r in  shape and i t  f re q u e n tly  happens th a t  th e  ro d -sh ap ed  
ra d ia tio n  sources o f old type , w hich  are  s till  be ing  used, will in su ffic ien tly  
ir ra d ia te  tu m o u rs  in  th e  fundus a n d  tu b a l  angles.

Sm all sources o f rad ia tio n  co m p le te ly  f illin g  th e  u terine c a v ity  p ro v id e  
an  o p tim u m  d is tr ib u tio n  of ir ra d ia tio n . H e y m a n ’s pack m ethod  a n d  th e  use 
o f  th e  ovoids of R ie s  are  ad v an tag eo u s  fro m  th is  respect. These tw o  m eth o d s 
c o n s id e ra b ly  im p ro v ed  the  efficiency' o f ra d ia t io n  th e rap y  of can ce r o f  th e  
u te ru s .

T h e cob a lt-p ear l techn iqu e (in c lu d in g  th e  b est-know n m eth od  o f  cob a lt  
p earls  o f  B eck er  and  S ch eer) h as b een  d ev e lo p ed  on th e sam e p rin cip les.

T he co b a lt pearls  can so fill th e  u te r in e  c a v ity  th a t  an even d is tr ib u tio n  
o f ra d ia tio n  th ro u g h o u t the u te ru s  is ach ieved .

I t  has been sh ow n , how ever, t h a t  th e  gold  coating  of co b a lt p e a rls  soon 
falls v ic tim  to  co rrosion  and as a re su lt th e  p e a r l cannot be co n sid e red  safe 
[3, 5, 8]. A ctive co b a lt m ay escape  th ro u g h  th e  crevices in th e  co a tin g  and 
m ay  en d an g er th e  p a tie n t and s ta f f  a like. I n  c o n tra s t w ith  th is , c o b a lt con-

* T his w ork w as su p p o rted  by th e  Iso to p e  C o m m ittee  o f the  N a tio n a l A to m ic  E nergy  
A u th o rity .

5  A cta Medica XIV/2.
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ta in e d  in  a p las tic  cap su le  is in  fac t a “ c lo sed ”  p rep ara tio n . T h is new  fo rm  
h as  b een  in tro d u c e d  b y  Ga u w e r k y .

T he p lastic  g lobe u sed  b y  us differs fro m  G a u w e r k y ’s a p p lic a to r  in  th a t  
th e  c e n tra l th re a d -le a d in g  bore has been re p la c e d  b y  bores on th e  tw o  sides. 
As a re s id t, co m p lica ted  closing a p p a ra tu se s  req u irin g  precise a n d  co stly  
m ech an ica l w ork  a re  n o t needed and  th e  g lobes can  be shaped easily , a t  lo w  
cost. M oreover, f ix a tio n  b y  tw o th re a d s  h a s  th e  advan tage  o f n o t  le t t in g  
th e  p ea rls  to  tu rn  a ro u n d  th e  th read  an d  to  w edge in  a t rem oval.

F ig. 1. a )  P lastic  g lobe s e r ie s ;  Ы A uto rad io g ram  o f  g lobe series charged w ith  ra d io c o b a lt

T he globe is p re p a re d  o f “ D an am id ” , a p ro d u c t  of the  H u n g arian  P la s tic s  
R esea rch  In s ti tu te . D a n a m id  becom es liq u id  ab o v e  210° C, th u s  w ith s ta n d s  
bo iling . The cy lin d e r-sh ap ed  cav ity  (3.5 X  3 m m  in  size) in the  c e n tre  o f  th e  
g lobe m easuring  8 m m  in  d iam ete r is closed b y  m eans of p lastic  sc rew  s to p 
p e rs  (F ig . 1 ).

A suffic ien t n u m b e r  o f rad iocoba lt w ires is  p laced  in  th e  c a v ity , th e  
s to p p e r  p a in ted  w ith  p la s tic  glue is screw ed in  p lace , and  the  c o b a lt g lobe 
is re a d y  for use. R e p e a te d  sterilization  te s ts  show ed  th a t  th e re  is no  escap e  
o f  ra d ia tio n  from  th e  g lobes th u s sealed.

B efore b eg inn ing  tr e a tm e n t w ith  th e  c o b a lt globe we m ust d e te rm in e  
th e  size an d  shape o f  th e  u te rin e  cav ity  b y  h y s te ro g ra p h y , un d er a n tib io tic  
p ro te c tio n , in  o rd e r to  assess in  advance  how  m a n y  globes m ay  b e  p laced  
in to  th e  cav ity . I f  we fo rce  in to  th e  u te rin e  c a v i ty  m ore globes th a n  i t  can  
h o ld , we m ay  cause p e rfo ra tio n . W hen, o n  th e  o th e r hand, a b ig  u te r in e  
c a v ity  is n o t filled  to  c a p a c ity , tre a tm e n t w ill be  in su ffic ien t.

F ig . 2  i l lu s tra te s  th e  u te ru s , as i t  a p p e a rs  a fte r  h y s te ro g ra p h y  an d  
a f te r  filling  w ith  c o b a lt globes.



NEW TYPES OF RADIOCOBALT SOURCES IN GYNAECOLOGY 181

F ig . 2 . a )  H y s te ro g rap h ic  a p p ea ran ce  of c a n c e r  o f  th e  co rpus ; b) C obalt g lobes f illin g  evenly  
th e  u te r in e  cav ity  ; c) H y s te ro g rap h y  4 w eeks la te r .  N o tu m o u r is v isib le . A t o p e ra t io n  scar 

tis su e  was found  a t  th e  s i te  o f th e  tu m o u r

5 *
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N ex t, we d e te rm in e d  th e  isodose cu rv es a ro u n d  th e  u te ru s  filled  w ith  
c o b a lt globes, using  10 to  15 an d  20 globes, re sp ec tiv e ly . The cerv ix  c o n ta in e d  
5 g lobes in  every  case. T h e  re su lt are show n in  F igs. 3, 4 and  5.

W ith o u t b e ing  in flu en ced  b y  th e  n u m b e r o f  g lobules, th e  isodose c u rv e s  
a re  c h a ra c te ris tic a lly  w id e r in  th e  area o f th e  fu n d u s  and  ru n  in  th e  sh ap e  
o f a h an d -m irro r a ro u n d  th e  u te ru s , in d ic a tin g  th a t  irrad ia tio n  is e v e n ly  
d is tr ib u te d  over th e  w hole u te ru s  and  th a t  su ffic ien t doses reach  th e  fu n d u s  
as w ell as th e  tu b a l ang les.

r /h

R=33 0 ,  2  3  ± C5

F ig . 3. Isodose cu rv es  fo r  10 rad io co b a lt g lobes (3 m C , a to ta l  o f 48 m g R a a e q u .)

T his is c e rta in ly  n o t  th e  case w hen  ro d -sh a p e d  app lica to rs are  u s e d . 
In  th is  in stan ce  th e  isodose  curve  is ovoid in  sh a p e  an d  even w hen th e  a p p li
c a to r  reaches th e  fu n d u s  th e  m ax im um  dose o f  ra d ia tio n  is found  n e a r  th e  
in te rn a l  orifice o f th e  ce rv ix , so th a t  to  en su re  su ffic ien t irrad ia tio n  o f  th e  
fu n d u s  and  th e  tu b a l  ang les, th e  cerv ix  m u st be  exposed  to  excessive doses.

A t tre a tm e n t w ith  c o b a lt globes th e  m a x im u m  a c tiv ity  is in  th e  desired  
a re a , i. e. in  th a t  o f th e  co rpus. T he low -lying m a x im u m  p o in t w ith  th e  ro d 
sh a p e d  app lica to rs  exposes th e  rec tu m  an d  b la d d e r  to  u n du ly  h igh ra d ia tio n .

S everal sm aller ro d le ts  u n d o u b ted ly  p ro d u ce  a m ore even d is tr ib u tio n  
o f  ra d ia tio n  th a n  does one  in tra u te r in e  ro d , b u t  th e re  are in ac tiv e  p a r ts  o f 
co n siderab le  size a n d  th u s  th e  elongated  sou rce  can n o t ensure an  o p tim a l 
d is tr ib u tio n  of th e  dose, especially  a t th e  u p p e r pole.

A s to  th e  dosage , i t  shou ld  be p o in ted  o u t t h a t  com pu ting  in  m g /h o u r 
is n o t  re liab le , b ecau se  o f th e  variab le  p o sitio n  o f  th e  sources an d  d ifferences 
in  th e  size of th e  u te ru s . U te rin e  m ucosa a n d  m u sc le  to le ra te  very  h igh  doses. 
T h e  dose supp lied  b y  th e  co b a lt globes shou ld  be  d e te rm in ed  in  reg a rd  to  th e
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r / h

F ig. 4. Isodose cu rv es fo r 15 ra d io c o b a lt globes (3 m C , a to ta l  o f 72 m g R a a e q u .)

r / h

20 4o 75J 5 0

» H  
JO
,31

1 !i / . /' Ä  /  O 'v J  : 75 , 2b,'

R=41
cm

0 - 1  2  3 b  5

F ig. â. Isodose cu rves for 20 ra d io co b a lt g lobes (3 mC, 72 mg R a a e q u .)
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to leran ce of adjacent organs, such as first o f  all the intestines, and not on  
th e  basis o f the higher tolerance of the uterus proper, just as it  is done w ith  
th e  pack m ethod o f H e y m a n .

On the basis o f the investigations by H e y m a n , R euterwall and B e n n e r , 
a m axim um  in testinal load  o f around 3000 rep. should be accepted as the dose 
to  be delivered on one occasion, when determ in ing the dosage tim e w ith  the  
pack  m ethod.

T h e d u ra tio n  o f  ra d ia t io n  tre a tm e n t w ith  a m ax im um  in te s t in a l  ex 
p o su re  o f 3000 rep . a n d  w ith  a d ifferen t n u m b e r  o f in tra u te rin e  globes (as 
d e te rm in e d  from  o u r isodose  curves) is show n  in  Table I .

Table I

N um ber of 
globes

mg
Ra

aequ.

г/h on 
intestine

In te s tin a l 
exposure rep .

D uration of 
trea tm en t m g-hr

10 48 120 3000 25 1200

15 72 130 3000 23 1660

20 96 150 3000 20 1920

T h e d a ta  in  Table I  show  th a t  w ith  a low  n u m b e r of globes a n d  a sm all 
u te r u s  th e  perm issib le  in te s tin a l load o f 3000 re p . is a tta in ed  w ith  1200 or 
1660 m g-hr.

T h u s , w hen th e  u su a l dose of 2000 m g -h r is delivered  in  a sm all u te ru s , 
in te s t in a l  exposure w ill b e  considerab ly  g re a te r , as i t  is show n by  Table I I .

Table II

N um ber of globes
mg
R a

aequ.

r/h  on 
intestine m g-hr H our

In te stin a l exposure 
rep

10 48 120 2000 42 5040
( 3000 +  2040)

15 72 130 2000 28 3640
( =  3000 +  640)

20 96 150 2000 21 3150
( =  3000 +  150)

T h is  m eans tha t, w ith  a sm all u te ru s  h o ld in g  a sm all n u m b er o f  globes 
th e  in te s t in a l  overdose w ill be  considerable a n d  fo r  th is  reason i t  is im p e ra tiv e  
to  ca lc u la te  in  rep . u n its .

P ro v id ed  th e  u te r in e  c a v ity  is com ple te ly  f illed , th e  favourab le  d is tr ib u 
tio n  o f  th e  dose re su lts  in  a m ore in tensive  i r ra d ia t io n  of the  fu n d u s an d  th e
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tu b a l  angles th a n  th e  to le ran ce  dose m easu red  on  th e  o u te r  su rface  o f th e  
u te ru s .

To com pute  th e  re q u ire d  d u ra tio n  o f t r e a tm e n t ,  in s te a d  of concluding  
from  th e  isodose c u rv es , i t  is ad v an tag eo u s to  m easu re  d irec tly  th e  re c ta l 
o r in trav es ica l r /h  v a lu es  w ith  a dosim eter or a sm all co n d en sa to r ch am b er 
series p laced  in to  th e  re c tu m . R ecen tly , B uttenberg  an d  Lau  h av e  rep o rted  
o n  d ire c t do sim etry  o f  th e  d u ra tio n  of co b a lt globe t re a tm e n t of th e  corpus.

T hus far, ow ing to  th e  sh o rt period  o f o b se rv a tio n , we can  give an  
acco u n t only of p re o p e ra tiv c  resu lts . Surgery  h as  p ro v ed  such p reo p e ra tiv e  
t r e a tm e n t  to  be as e ffec tive  as an tic ip a ted .

T he p lastic  ra d io c o b a lt globe is a new , pow erfu l w eapon  in  th e  tre a tm e n t 
o f  cancer of th e  co rpus. I t  has p roved  to  be su p erio r to  ra d iu m  in p reo p era tiv e  
ir ra d ia tio n  th e ra p y .

II. R adiocob alt rod application

W hen p re p a rin g  c o b a lt ro d  app lica to rs su ita b le  fo r use in  th e  tre a tm e n t 
o f  cancer of th e  ce rv ix , ou r a im  was to  ad h e r to  th e  tech n iq u es w hich  have  
sto o d  th e  te s t  in  r a d iu m  th e ra p y . A n o th er p o in t o f  v iew  w as to  p ro long  th e  
e ffec t as long as possib le .

Two ty p es  o f ro d  h a v e  been devised.
One is s im ila r in  ch arg e  and size to  th e  ra d iu m  tu b e s  used in  H ungary . 

T he o th e r, th e  in tra c e rv ic a l ro d , differs from  th e  u su a l p re p a ra tio n s  in b o th  
shape an d  charge, m easu rin g  7 m m  in  d iam e te r  an d  45 m m  in len g th  and  
being  charged  w ith  56 m g R a  equ ivalen t. T he ra d io c o b a lt is so p laced  in to  
i t  th a t  th e  a c tiv ity  be  g re a te r  in  th e  d irec tion  o f  th e  fu n d u s. In  a len g th  of 
a b o u t 1 cm th ere  is an  e m p ty  p a r t a t th e  site  co rresp o n d in g  to  th e  ex te rn a l 
o rifice  of th e  ce rv ix , in  o rd e r to  avoid overdosage  in  th e  low er p a r t  o f th e  
cerv ica l canal ( F ig . 6 ) .

Clinical ex perience  h as  show n th a t  th e  b io logical reac tions to  Co80, as 
co m p u ted  for ra d iu m  e q u iv a len t b y  m u lty p ly in g  w ith  1.6, developed  in  th e  
sam e tim e  as th e  re a c tio n s  to  rad iu m . E p ith e litis  w as som ew hat m ilder and  
sh o rte r  in  d u ra tio n .

In  cases o f can ce r o f  th e  corpus ir ra d ia tio n  o f  th e  fu n d u s w as enhanced . 
W ith  cancer of th e  ce rv ix  th e  aim  w as to  ir ra d ia te  th e  p a ra m e tr ia , as well 
as th e  p o rtio n  an d  ce rv ica l canal.

W e have d e te rm in e d  th e  dose d is tr ib u tio n  p a t te rn s  in  the  m ino r pelvis, 
on g rounds o f th e  isodose curves (  F ig. 7) .

A ccording to  p h a n to m  m easu rem en ts, th e  dose d is tr ib u tio n  is p ra c ti
ca lly  th e  sam e as t h a t  o b ta in ed  by  th e  S tockho lm  tech n iq u e  i f  we em ploy  
in tra c a v ita ry  t r e a tm e n t  d iv id ed  in to  th ree  series, o f w hich  a/3 falls to  in tr a 
u te rin e  an d  2/3 to  v a g in a l app lica tion .
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F ig . 6. Isodose curves fo r a n  in tra ce rv ica l ra d io co b a lt rod  (56 m g R a ae q u .)

F ig . 7. Iso d o se  curves for 56 m g R a  eq u . in tra ce rv ica l Co60 and  fo r 56 m g R a a e q u . v a g in a l Co60
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W ith  cervical an d  v ag in a l charges o f th e  sam e Curie co u n t, 200 m g -h r 
R aaeq u . in tra u te r in e  an d  4000 m g-hr R aaeq u ., v ag in a l Coe0 d e liv ers  in  th e  
p a race rv ica l tr ia n g le  a t  p o in t A 6000 r, a t  p o in t В on th e  wall o f th e  m in o r 
pelv is 1400 r. A t th e  sam e tim e , 6200 r  is m easu red  in th e  re c tu m . I t  is to  
be po in ted  ou t, how ever, th a t  i f  we ap p ly  com bined  in tra u te r in e  a n d  v a g in a l 
ir ra d ia tio n , th e  re c tu m  will be exposed  to  140 r/h . C onsidering th a t  th e  6000 r 
to le ran ce  o f th e  re c tu m  w ith  fra c tio n a te d  ir ra d ia tio n  is va lid  o n ly  w hen  
ra d ia tio n  in te n s ity  is 60 to  90 r/h , in tra u te r in e  an d  v ag in a l ra d io co b a lt t r e a t 
m en t m u st no t be em ployed  s im u ltan eo u sly , b u t  shou ld  be app lied  in  succes
sion. T h u s it  will be ach ieved  th a t  th e  re c tu m  is exposed to  94 r /h  o n ly  and  
a t  th e  sam e tim e  th e  d u ra tio n  of ir ra d ia tio n  m ay  be prolonged.

W hen an a ly sin g  th e  isodose curves fo r v ag in a l and  cerv ical a p p lic a tio n  
we found th a t ,  ju s t  as in  th e  case o f ra d iu m , in tra c e rv ica l ap p lica tio n  g re a tly  
im p ro v ed  th e  dose d is tr ib u tio n  in  th e  m in o r pelv is. E ven  w hen v ag in a l a p p li
ca tio n  is o p tim a l, th e  dose o f th e  p a race rv ica l tr ian g le  decreases b y  1100 r 
an d  th a t  o f th e  re c tu m  increases b y  800 r. T h u s, w ith  exclusively  v a g in a l 
ap p lica tio n  recu rrences an d  d am age to  th e  re c tu m  are  m ore lik e ly  to  occu r.

C obalt globes an d  rods m ay  rep lace  ra d iu m , w hich is av a ilab le  in  lim ite d  
q u a n titie s  and  th u s  ra d ia tio n  th e ra p y  for gynaecological tu m o u rs  ca n  be 
em ployed  m ore ex ten siv e ly .

SU M M A R Y

R ad io co b alt g lobes for th e  t re a tm e n t  o f  can cer o f  th e  corpus u te r i a n d  ra d io c o b a lt  
ro d s fo r th e  t re a tm e n t  o f cancer o f  th e  ce rv ix  h av e  been  devised.

O w ing to  th e ir  sh a p e , these  new  sources o f ra d ia tio n  p ro v ed  to  be superio r to  th e  ra d iu m  
sources used  th u s  fa r  in  H u n g a ry .

T he dose v a lu es hav e  been d e te rm in ed  b y  p h y sica l m easu rem en ts  an d  a re  p re sen te d  
in  tab le s  and  curves.
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ÜBER DIE GEFÄSSVERÄNDERUNGEN IN DER WEGEN 
GAUCHERSCHER KRANKHEIT ENTFERNTEN MILZ

Von

L .  H aranchy  und  D. K l i m k ó

I I . IN STITU T F Ü R  PA TH O LO G ISCH E ANATOMIE U N D  I I .  CH IRU RG ISCH E K L IN IK  
D E R  M ED IZIN ISCH EN  U N IV ERSITÄ T, B U D A PEST

(E in g eg an g en  am  12. F e b ru a r  1959)

D ie von  Gauc h er  im  J a h r e  1882 besch riebene E rk ra n k u n g  h ie lt m an  
n o ch  v o r 20 Ja h re n  f ü r  e in  ä ß e rs t  se lten  vo rk o m m en d es L eiden , die K ra n k h e it 
w urde  v o n  den Ä rz te n  n ä m lic h  n ich t e rk a n n t. E s m u ß  indessen  festgeste llt 
w e rd en , daß  das K ra n k h e its b ild  ö fte r b e o b ach te t w erden  k a n n , als m an  a ll
gem ein  an n ah m , u n d  a u c h  w en n  die E rk ra n k u n g  n ic h t als eine h äu fig e  K ra n k 
h e its fo rm  angesehen w erd en  k an n , sind doch zah lre ich e  F ä lle  b e k a n n t und  
d a m it  versch iedene m it  d em  K ran k h e itsb ild  zu sam m en h än g en d e  F ragen  
g e k lä r t  w orden. Z ah lre ich e  d iesbezügliche P ro b lem e  sin d  ab e r auch  heu te  
n och  u nge löst, u. a. b e s te h e n  in  bezug a u f die T h e rap ie  noch  M einungsver
sch ied en h e iten . L ip p m a n n , P ick und  andere w a n d te n  sich en tsch ied en  gegen 
d ie  Splenek tom ie . I h re r  A uffassung  nach  h an d le  es sich be i d er G auscherschen  
K ra n k h e it  um  eine schw ere  A llg em einerk rankung  des O rgan ism us, be i der die 
M ilzv erän d eru n g en  n u r  T e ilsy m p to m e b ilden , so d aß  v o n  d e r S p lenektom ie 
keine rad ik a le  B esserung  des K ran k h e itsb ild es  e rw a r te t  w erden  könne. D ie
se lb en  A u to ren  h o b e n  zug leich  auch die G efäh rlich k e it d er M ilzexstirpa tion  
h e rv o r , u n d  im  H in b lick  a u f  das zu e rw arten d e  u n w esen tliche  E rg eb n is  h ie lten  
sie  d en  schw eren E in g r if f  n ic h t fü r angezeigt.

N ordm ann , F isc h e r , N aegeli und  an d ere  h a lte n  die bei der G aucher- 
schen  K ra n k h e it m it  d e r S p lenek tom ie  erzielten  R e su lta te  fü r  zu friedenste llend . 
D ie v e rh ä ltn ism äß ig  v ie le  F ä lle  en th a lten d en  am erik an isch en  S ta tis tik e n , wie 
«lie v o n  E rdmann (10 Fälle) sowie Medoff u n d  B ayrd  (29 F älle), b erich ten  
g leichfalls über g ü n stig e  R e su lta te . I n  der n eu es ten  französischen  L ite ra tu r  
re fe rie rte n  H arvier  u n d  Le b é e  ü b er 13 w egen G au ch ersch er K ra n k h e it v o r
g enom m ene S p len ek to m ien , die in  10 F ällen  zu r B esserung  fü h rte n , w ährend 
3 K ra n k e  infolge p o s to p e ra tiv e r  K o m p lik a tio n en  v e rs ta rb e n .

D er sow jetische F o rsc h e r B ernstein  sc h re ib t im  Z u sam m en h an g  m it 
d er G aucherschen  K ra n k h e it  : »Die S p lenek tom ie  is t v o n  seh r günstigem
E in flu ß  a u f die G au ch ersch e  K ran k h e it. J e  f rü h e r  sie vo rg en o m m en  w ird, 
d e s to  besser ist ih re  W irk u n g .«

I n  U ngarn  h a t  als e rs te r  H erczel eine v e rg rö ß e rte  Milz e n tfe n rt. E rs t 
d ie  h isto log ische U n te rsu c h u n g  ergab , daß  es sich u m  die G auchersche  K ra n k 
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h e i t  g e h a n d e lt h a tte . F rü h e r  h a t  V er ebÉly die m it d en  M ilze rk ran k u n g en  
u n d  S p le n ek to m ie in d ik a tio n en  zu sam m en h än g en d en  F ra g e n  b e h a n d e lt  und  
a u c h  d ie  G auchersche K ra n k h e it  b esch rieb en  ; da  er jed o ch  ü b e r k e in en  eigenen 
F a ll v e rfü g te , h a t er die M ilz e x s tirp a tio n  aus d iesem  G ru n d e  n ic h t v o rg en o m 
m en . N eu esten s befaß te  s ich  H e d r i m it der S p len ek to m ie frag e . In  bezug 
a u f  d ie  G auchersche K ra n k h e it  b e to n t  er, die S p len ek to m ie  fü h re  keine R esti
tu t io n  h e rb e i, wohl aber v e r r in g e r te n  sich die A b d o m in a lsy m p to m e , das B lu t
b ild  k ö n n e  sich bessern u n d  die N eigung zu H äm o rrh ag ie  n ach lassen . Die 
S p le n e k to m ie  h ä lt er fü r e in en  p a llia tiv e n  E ingriff.

D ie A utoren , die sich fü r  d ie  S p lenektom ie e in se tz te n , h ie lten  die O pera
t io n , ebenso  wie w ir. so zu sag en  in  säm tlichen  F ä llen  w egen d er ab n o rm en  
M ilzv erg rö ß eru n g  fü r an g eze ig t. Medoff  und  B ayrd  w a n d te n  in  den  Fällen , 
in  d e n e n  die M ilzexstirpa tion  te c h n isc h  n ich t m öglich w ar (14 v o n  29), eine 
a n d e re  T h erap ie  an. M it R ö n tg e n b e s tra h lu n g  v e rm o c h te n  sie die V erk le inerung  
d e r  M ilz herbeizuführen . D as B lu tb ild  zeigte im  V erg leich  zum  p rä o p e ra tiv en  
k e in e  b e w e rtb a re  V erän d eru n g . D ie A näm ie b e e in flu ß ten  sie m it T ran sfu sio n en .

H ie rn a c h  kom m t die S p len ek to m ie  in  e rs te r L inie be i d en jen ig en  F ällen  
d e r G au ch ersch en  K ra n k h e it in  F rag e , in denen die Milz sehr groß  is t und 
sch w ere  H y p ersp len iesy m p to m e vo rliegen . In  se iner A b h a n d lu n g  ü b e r die 
B a n tis c h e  K ran k h e it fü h rt P a tr a ssi den th e ra p e u tisc h en  W ert d e r Sp lenek
to m ie  a u f  zwei F ak to ren  z u rü c k  : e inerse its a u f  die H y p e rsp len ie , die sich  bis 
z u r  C ach ex ia  splenica en tw ick e ln  k a n n , an d erse its  a u f d ie  sp lenogene p o rta le  
H y p e r te n s io n . Die Rolle d ieses  le tz te re n  F a k to rs  is t bei der G aucherschen  
K ra n k h e i t  b isher n ich t g en ü g en d  g ew ürd ig t w orden . E s e rg ib t sich  also die 
F ra g e , ob die p o rta le  H y p e r te n s io n  bei der In d ik a tio n  d er S p lenek tom ie  
irg e n d e in e  Rolle sp ielt und  ob n ic h t  das V erschw inden  dieses S y m p to m s in 
d e r  W irk u n g  der S p lenek tom ie  zu r G eltung k o m m t. D ie F rag e  e rsch e in t uns 
u m  so bedeu tu n g sv o lle r, als d ie frü h ze itig e  S p lenek tom ie , w enn die a n a to m i
schen  A nzeichen  der p o rta le n  H y p e rte n s io n  schon bei v e rh ä ltn ism ä ß ig  geringer 
M ilzv erg rö ß eru n g  v o rh an d en  s in d , noch vor dem  E in t r i t t  d e r H ypersp len ie  
eb en so  angezeig t w äre wie b e i d e r  B an tischen  K ra n k h e it .  U m  diese F rage 
b e sse r  b e u rte ile n  zu können , te ile n  w ir die von d iesem  G e s ic h tsp u n k t w esen t
lic h e n  A n g ab en  eines wegen G au sch e rsch er K ra n k h e it sp le n e k to m ie r te n  K ra n 
k en  n ach fo lg en d  m it :

B . D ., 20j. M ann, w urde m i t  V e rd a c h t au f B an tisch e  K ra n k h e it  in  d ie  C h iru rg ische  
K lin ik  d e r  B o ly a i-U n iv e rs itä t in  M a ro sv á sá rh e ly  aufgenom m en. D ie  B esch w erd en  des K ra n k en  
b e ru h te n  h au p tsäch lich  au f der M ilzh y p e rtro p h ie  ; seine A näm ie  w a r v e rh ä ltn ism ä ß ig  leich t 
(E ry th ro z y te n z a h l  etw a 3 400 000). W eg e n  der M ilzvergrößerung  en tsch lo ssen  w ir  u n s  zu r 
S p le n e k to m ie . Von den O p e ra tio n sd a te n  sei folgendes h e rv o rg eh o b en  : W ir d ra n g en  in  der 
M itte llin ie  v om  Processus ensifo rm is b is 2 cm  u n te r  den  N ab el e in  u n d  s te ll te n  n a c h  Ö ffnung 
des P e r i to n e u m s  fest, daß  sich d ie  s ta r k  v e rg rö ß e rte  Milz n a ch  re c h ts  b is ü b e r  d ie  M itte l
lin ie  u n d  a b w ärts  bis zur N a b e lh ö h e  e rs trec k te . U n te r  U m gehung  d e r  L eb er, d ie  n o rm ale  
G rö ß e , P a lp a t io n  u n d  F a rb e  z e ig te , n a h m e n  w ir d ie ty p isch e  BRAUNsche A n ästh es ie  v o r u n d  
d u r c h tr e n n te n  d an n  die B au ch w an d  ü b e r  d em  N abel 3 q u e rfin g e rb re it  q u e r n a ch  lin k s . H ie r
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n a c h  su c h ten  w ir die M ilz zu  m obilisieren , was S ch w ierig k e iten  b e re ite te , obw oh l zw ischen 
Milz u n d  D iap h rag m a  k e in e  A d h äsio n en  b e s tan d e n . D ie genauere  U n te rsu ch u n g  d e r  Milz 
e rg ab , d a ß  ih re  s ta rk e  F ix ie ru n g  e in erse its  a u f  d ie  V erd ick u n g  des L ig am en tu m  phren icoco li- 
cu m , a n d e rse its  au f d en  k u rz en  M ilzhilus zu rü ck zu fü h ren  w ar. Indem  w ir e in ige  e rw e ite rte  
H ilu sg e fäß e  u n m itte lb a r  a n  d e r Milz u n te rb a n d e n , zogen w ir  d ie  Milz nach  u n d  n a ch  h e rv o r 
u n d  d re h te n  sie n ach  D u rc h tre n n u n g  des L ig a m en tu m  phren icoco licum  u n te r  d em  D ia p h rag m a  
h e rau s . N ah e  am  M argo a n te r io r  fan d en  w ir im  o b eren  D ritte l  eine am  S tiel s itzen d e  w a ln u ß 
g ro ß e  N ebenm ilz . D ie re sez ie rte  N ebenm ilz  w urde no ch  w äh ren d  der O p e ra tio n  h isto log isch  
u n te r s u c h t .  Die M ilza rterien  u n d  V enen  w aren m itte lm ä ß ig  w e it und  zeig ten  k e in e  p a th o lo 
g ischen  V erän d eru n g en . N ach  F re ileg u n g  des L ig a m e n tu m  pan crea tico lien a le  b e o b a c h te te n  
w ir, d a ß  sich  die A rté ria  lien a lis  b e re its  h in te r  dem  S c h w a n za b sc h n itt des P a n k re a s  v e rzw e ig t, 
w eshalb  w ir  die U n te rb in d u n g  d e r G efäße nah e  de r M ilz, in  de r schm alen  S p a lte  zw ischen  der 
Milz u n d  d e r A rté ria  g a s tro ep ip lo ica  s in is tra  v e rn a h m e n . A m  E n d e  der O p e ra tio n  e x z in d ie rten  
w ir e in  L eb erstü ck ch en  zu r h isto log ischen  U n te rsu ch u n g . D ie B auchhöhle  e n th ie lt  keine  
F lü ss ig k e it, auch w aren  k e in e  so n stigen  pa th o lo g isch en  E rsch ein u n g en  zu sehen. N ach  sc h ich t
weise v o rgenom m ener B a u c h w a n d n a h t k am  es zu  u n g e s tö r te r  W undheilung . N a ch  d e r  E n t 
la ssu n g  k e h rte  der K ra n k e  zu se inem  B eru f zu rü ck  u n d  w ar 12 M onate n ach  d e r  O p e ra tio n  
b eschw erdefre i. Als w ir  u n s  12 J a h re  sp ä te r  n ach  d em  Sch icksal des K ra n k en  e rk u n d ig te n , 
e rfu h re n  w ir folgendes : D er h e u te  3 2 jäh rige  M ann ü b t  e in en  B eru f au s, d e r  h o h e  geistige  
A n fo rd e ru n g en  ste llt. Im  L au fe  d e r J a h re  is t er w ied erh o lt m it  A näm ie u n d  ch ro n isch e r h e p a 
t i t i s  in  d e r  K lin ik  b e h a n d e lt  w orden . G egenw ärtig  is t e r  vo ll a rb eits fäh ig , se in  a llgem einer 
G e su n d h e itszu s tan d  is t z u fried en s te llen d . E in e r d e r H a u p tg rü n d e  d a fü r, d aß  w ir  vo rlieg en d e  
M itte ilu n g  je tz t  v e rö ffe n tlic h en , is t  gerade der U m sta n d , d aß  de r v e rh ä ltn ism äß ig  g u te  Z u stan d  
des n a c h  der Sp lenek tom ie  so lange b eo b ach te ten  K ra n k e n  fü r die B e rech tig u n g  des E in 
g riffs  z eu g t.

D ie e x s tirp ie rte  Milz w ar 1438 g schw er und  h a tte  eine g la tte  O b erfläch e . 
V on  ein igen  physio log ischen  S charten  abgesehen , w ar ih r R an d  g la t t ,  a b 
g e ru n d e t. D ie K ap se l w ar m äß ig  v e rd ic k t, g la t t ,  p ra ll, die M ilzsubstanz  k o m 
p a k t. D ie S c h n ittf lä c h e  w ar g la tt , v e rh ä ltn ism ä ß ig  saftlos, im  a llgem einen  
b laß  ziegelro t. D ie ü b liche  M ilzzeichnung w ar n ic h t zu  erkennen , dagegen  w aren  
S tecknadelkopf- b is lin seng roße , g ra u ro te , d ic h t m it d u rch sch im m ern d en  
F leck en  b e s tre u te , v e re in ze lt ab e r lin seng roße u n d  etw as größere d u n k e lliv id e  
sc h a rf  b eg renzte  F leck e  in  d er M ilzsubstanz anzu tre ffen . Die S c h n ittf lä c h e  
d e r Milz ergab A b s tr ic h  von  m itte lm äß ig e r M enge. Die S tüm pfe  d e r  A rté ria  
und  V en a  lienalis w aren  m itte lw e it, ih re  W an d  m itte ld ick . D ie E ig en sch a ften  
d e r 22 g schw eren, fa s t  ganz ru n d en  N ebenm ilz  stim m ten  in  je d e r  H in sich t 
m it d en en  der H a u p tm ilz  überein .

H isto log ischer B efund  : In  der M ilzsubstanz  sind  große, aus R undzellen  
b es teh en d e  H aufen  zu  b eo b ach ten , die u m schriebene N este r o d e r g rößere 
G eb ie te  m it verschw om m enen  G renzen b ild en . A n versch iedenen  S te llen  k o m 
m en  d ie  großen Zellen auch  einzeln vor, so in sb eso n d ere  in den L ym phfo llik e ln . 
M ehrereno rts  um sch ließen  die Zellen die k le in en  A rte rien  m a n te la r tig , a n d e rs 
wo g ru p p ie ren  sie sich  um  die Sinus w and . D ie einkern igen  Zellen w aren  in  
sä m tlich en  u n te rsu c h te n  A b sch n itten  in  g roßen  M assen vo rzu fin d en  u n d  ließen 
m eisten s n u r schm ale B ündel von  der P u lp a  fre i. D ie Größe der Zellen sch w an k t 
zw ischen  30—70 ц  ; sie sind  ru n d  oder p o ly g o n a l und  sch arf b eg ren z t. D er 
Z ellkern  is t zum eist vesiku lös, hell g e fä rb t, h a t  eine lockere C h ro m a tin s tru k tu r  
u n d  lieg t gew öhnlich n ah e  dem  Z ellrand . D er Z ellkern  e n th ä lt m e is ten s  1 2  
ty p isc h e  N ukleolen. Im  G egensatz zu den v o rs teh en d  besch riebenen  is t  der 
K e rn  einzelner Zellen au ffa llend  klein u n d  d u n k e l gefä rb t. H ier u n d  d a  sieh t



1 9 2 L. HARANGHY u nd  D. K LIM K Ó

m a n  m ehrkern ige  Z ellen , sich  te ilende a b e r  n irg en d s. Das P ro to p la sm a  h a t  
fe in e  schaum ige S tru k tu r  u n d  w ird  von  sa u re n  F a rb s to ffen  sehr b la ß  g e fä rb t. 
I n  n a tiv e n  P rä p a ra te n  is t  das P ro to p la sm a  d e r Zellen s ta rk  d u rch sch e in en d , 
v o n  m a tte m  G lanz, u n d  gab  bei A nw endung  säm tlich e r F e ttfa rb s to ffe , e in 
sch ließ lich  der spezifischen  L ip o id fä rb u n g sv erfah ren , ein nega tiv es  R e s u lta t .  
B e i d e r  T u rn b u llb la u -R e a k tio n  gew ann ein b e trä c h tlic h e r  Teil d e r Z ellen  eine 
d iffu se  b laß b lau e  S c h a ttie ru n g , aber körniges E isen p ig m en t w ar n irg en d s n a c h 
zuw eisen .

D ie Follikel s in d  k le in , ih r  K e im zen tru m  is t  n irgends zu  sehen , d e r  
F o llik e lh o f t r i t t  jed o ch  m itu n te r  au sg ep räg t in  E rscheinung . In  d e r P u lp a  
f in d e t  m an  au ß er d en  e rw ä h n te n  großen Z ellen  v e rs tre u t auch  n e u tro p h ile  
u n d  insbesodere  eosinoph ile  L eukozy ten  ; so n s t s ind  E ry th ro z y te n , L y m p h o 
z y te n  u n d  m obile re t ik u lä re  E lem en te  n u r  in  g erin g er Zahl in  d e r  P u lp a  a n 
w esend . In  den R e tik u lu m ze llen  der P u lp a  s ieh t m a n  keine E ise n p ig m e n ta tio n , 
ebensow enig  lä ß t sich in  den  Follikeln P ig m e n t nachw eisen.

D ie H aup tzw eige  d e r  A rté ria  linealis w eisen  keine k ra n k h a f te n  V er
ä n d e ru n g e n  auf. D ie tra b e k u lä re n  A rte rien  s in d  im  allgem einen gleichfalls 
fre i v o n  V erän d eru n g en , h ie r  u n d  da is t a b e r  d ie  In tim a  der tra b e k u lä re n  
A rte rie n  v e rd ick t, h y a lin  um gew andelt, u n d  d ie  H yperp lasie  d e r E la s tic a  
sow ie zuw eilen die S p a ltu n g  d er e lastischen  F a se rn  zu  b eo b ach ten . D ie ü b e r
w iegende  M ehrzahl d e r p rä fo llik u lä ren  A rte rien  ze ig t folgende V e rä n d e ru n g  : 
D ie In t im a  is t u n eb en  v e rd ic k t und  e n th ä lt  s ich  k issen artig  v o rw ö lb en d e  
h y a lin e  V erd ickungen . D ie E lastica  is t m eh r o d er w eniger h y p e rp la s tisc h , 
h ie r u n d  da au fgefasert. D ie A d v en titia  is t m eh r oder m inder v e rb re ite r t ,  und 
ih re  R a n d fa se rn  sind  v o n  hochgrad ig  zu sam m en g eb a llten  re tik u lä re n  B ü n d e ln  
u m g eb en . In  den  S p a lte n  d e r A d v e n titia b ü n d e l f in d en  sich L y m p h o z y te n 
g ru p p e n  (A bb. 1). A n ein igen  Stellen is t die V erd ick u n g  der M edia u n d  V er
b re ite ru n g  der A d v e n titia  besonders s ta rk , so d a ß  diese A rte rien  u m  so eh er 
d en  A nschein  b indegew eb ig  u m g ew an d elte r F o llik e l erw ecken, als in  den 
S p a lte n  der A d v e n titia  eine b e träch tlich e  A n zah l v o n  L y m p h o zy ten  anw esend  
is t  (A bb . 2). D a u n d  d o r t  is t  auch  die v o lls tä n d ig e  O b lite ra tio n  d e r P u lp a - 
a r te r io le n  zu b eo b ach ten , u n d  das G efäß h a t  s ich  zu einem  d u rc h tre n n te n  
K n ä u e l m it g rober F a se ru n g  u m g e s ta lte t, in  d em  die einzelnen S ch ich ten  d er 
G efäß w an d  n ich t m eh r d iffe ren z ie rt w erden k ö n n e n  (A bb. 3). Die große M ehr
z ah l d e r  F o llik e la rte rien  w eis t im  w esen tlichen  d iese lben  V erän d eru n g en  a u f  
w ie d ie  p rä fo lliku lä ren  A rte rien , aber doch  m it dem  U ntersch ied , d aß  m an  
zw ei T y p en  von K ran k h e itsp ro zessen  in  d iesen  G efäßen  u n te rsch e id en  k an n . 
B ei d e r  einen A rte r ie n a r t s te h e n  h au p tsäch lich  d ie V erd ickung  der In t im a  und  
M edia, die hyaline  U m g e s ta ltu n g  der In tim a  sow ie die H y p erp lasie , m itu n te r  
die A u sg efran sth e it d e r E la s tic a  im  V o rd erg ru n d , obschon die V e rb re ite ru n g  
d e r  A d v e n titia  auch  h ie r  w ahrgenom m en w erd en  k a n n  ; bei d e r  an d eren  
A rt sind  die V e rän d eru n g en  d er In tim a  u n d  M edia v iel geringer, je d o c h  die
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Abb. 1. P rä fo lliku läre  A rte rie  m it  h y a lin e r In t im a  u n d  s ta rk  v e rb re ite r te r  A d v e n tit ia .  In  der 
U m gebung  G auchersche Z ellen . (T rich ro m fä rb u n g  n a c h  M asson— M allory. V ergrößerung

333 X )

4bb. 2 .  Präfo lliku läre  A rte rie  m it  v e rb re ite r te r  A d v e n titia . In  de r U m g eb u n g  G auchersche 
Zellen. (T ric h ro m fä rb u n g  n a ch  M asson— M allory. V erg rößerung  333 X )
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A d v e n ti t ia  au ß ero rd en tlich  s ta r k  v e rb re ite rt. Z u sam m en  m it der das G efäß 
m a n te la r t ig  um h ü llen d en  s ta rk e n  re tik u lä ren  V erd ic h tu n g  b ild e t die v e r
b r e i te r te  A dven titia  F ib ro a d e n ie . Die Sinus s ind  en tw ed e r ganz k o m p rim ie rt 
o d e r  im  Gegenteil s ta rk  e rw e ite r t  (Abb. 4). Die S inuszellen  sind  im  allgem einen 
m ä ß ig  geschwollen u n d  e n th a l te n  sehr au sg ed eh n te , überw iegend  feinkörn ige 
E isen ab lag eru n g . D ie g ro ß e n  einkern igen  Zellen s tü tz e n  sich v ie leno rts  u n 
m it te lb a r  au f die S in u so b erfläch e , lassen sich ab e r ü b era ll sch a rf  von  der 
S in u s k o n tu r  d ifferenzieren . A n  den  Venen sind  pa th o lo g isch e  V eränderungen  
n irg e n d s  nachzuw eisen.

A b b . 3. O bliterierte  P u lp a a r te r io le . I n  der Abb. I. V on G au ch ersch en  Zellen u m g ebener 
U m g e b u n g  G auchersche Z ellen . (T rich ro m - w eiter S inus. (F ä rb u n g  n ach  M asson— M al- 
f ä rb u n g  nach M asson— M a llory . V ergröße- lory. V erg rö ß eru n g  195 X )

rung  333 X )

D ie M ilzkapsel is t m ä ß ig  v e rb re ite rt, w eist ab e r so n st keine k ra n k h a fte n  
V e rä n d e ru n g en  auf. D ie T ra b e k e ln  sind im a llgem einen  v e rb re ite r t  und  an  
e in z e ln e n  Stellen von den  sich  in  der P u lpa  fo rtse tz e n d e n  B lu tu n g en  im b ib ie rt. 
A n  m eh re ren  Stellen s in d  d ie  T rabek e lb ü n d el g e sp a lte n  u n d  E ry th ro -  sowie 
L y m p h o z y te n  zw ischen d e n  B indegew ebsspalten  w a h rn e h m b a r (A bb. 5). H ier 
u n d  d a  sehen die im  g e sp a lte n e n  trab ek id ä ren  G ew ebe liegenden zen tro trab e- 
k u lä r e n  A rterien  m it v e rb re i te r te r  A dven titia  den  die gleichen V eränderungen  
au fw e isen d en  p rä fo llik u lä re n  A rte rien  täu sch en d  ähn lich .

D as re tik u lä re  G e rü s t is t  ungleichm äßig  v e rm e h r t.  D ie v e rm e h rte n  re t i
k u lä re n  Bünde] b ilden o ft m ass iv e  B ündel m it engen  S p a lten , zw ischen denen
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k le in e re  oder größere , m it g roßen  e in k ern ig en  Zellen angefiillte  H o h lräu m e  
an g e tro ffen  w erden  k ö n n en  (A bb. 6). A n m an ch en  Stellen sind  d ie  re tik u lä re n  
B ü n d e l s ta rk  v e rb re ite r t  u n d  befin d en  sich  in  »fib ro ider M etam orphose« . 
A ndersw o  b ilden  sich  re tik u lä re  W irnel. A n d er L okalisa tion  d e r  s ta rk e n  
re tik u lä re n  V erm eh ru n g  sind  v e rh ä ltn ism ä ß ig  w enige große e in k ern ig e  Zellen 
an w esen d  und  im  B ereich  der zu sam m en h än g en d en  Z ellnester gew öhn lich  n u r 
sch m ale  re tik u lä re  B ü n d el an zu tre ffen . D as re tik u lä re  G erüst d e r  F o llike l is t 
im  a llgem einen  n ic h t v e rd ic k t, in  der u n m itte lb a re n  N a ch b a rsch aft d e r  F ibro- 
ad en ic  zeigenden Zone jed o ch  seh r s ta rk e  V erd ich tu n g  der r e t ik u lä re n  F äden

Ö A cta Medica XIV/2.

zu b e o b a c h te n  u n d  die B ildung  d er m it d er A d v e n titia  der G efäße verw obenen  
re tik u lä re n  M äntel zu sehen.

D as h isto log ische B ild d e r N ebenm ilz  s tim m te  in  je d e r  H in s ic h t, also 
au c h  in  bezug  a u f  die G efäß v erän d eru n g en , m it dem  der H a u p tm ilz  überein .

Im  h erau sg esch n itten en  L eb ers tü ck ch en  w ar die L äp p ch en ze ich n u n g  
d e u tlic h  zu  e rk en n en . Im  Z en tru m  d er L äp p ch en , in  der N a c h b a rsc h a f t  der 
V ena cen tra lis , w aren  Z ellg ruppen  v o rzu fin d en , die ganz den g ro ß e n  e in k ern i
gen Z ellen  der Milz en tsp rech en . A n den  p e rip h e ren  A b sch n itten  d e r  L äppchen  
k am en  d ie  Zellen n ic h t vor. D ie L eberzellen  w iesen keine p a th o lo g isc h e n  V er
ä n d e ru n g en  auf. H ie r  und  d o rt w ar die E isen p ig m en ta tio n  d e r K u p ffe rsch en

A bb. 6. U ngleichm äßige R e tik u lu m v e rm e h 
ru n g . G auchersche Z ellneste r in  d e n  hellen  
G eb ie ten . (Im p räg n a tio n  n a c h  Gömöri. 

V ergrößerung 130 x )

Abb. 5. Z en tro tra b e k u lä re  A rte rie n  m it 
v e rb re i te r te r  A d v e n tit ia . (Im p räg n a tio n  

n a ch  Gömöri. V erg rößerung  130 X)



196 L . H A KANG HY und D. K LIM K Ó

Z ellen  zu  b eo b ach ten . D as p e rip o rta le  B indegew ebe w ar zum eist v e rb re i te r t  
u n d  re ich  an  L ym phze llen .

A us dem  h isto lo g isch en  B ild der Milz g eh t unzw eife lh aft h e rv o r, d a ß  d er 
o p e rie r te  K ran k e  an  G au ch ersch er K ra n k h e it g e li t te n  h a t. Diese D iagnose  
e rg ib t sich  m it aller E n tsc h ie d e n h e it aus d e r A n w esen h e it der in  je d e r  H in 
s ic h t ch a ra k te ris tisch e n  Z ellg ruppen . Die h is to lo g isch en  B ilder zeigen a b e r  
a u ß e rd e m  auch V erän d e ru n g en  an  den p rä fo llik u lä re n  u n d  fo lliku lären  sowie 
zu m  T eil an  den  tra b e k u lä re n  A rte rien  u n d  d a rü b e r  h in au s fo lliku läre  F ib ro - 
ad en ie  sowie ung le ich m äß ig e  R e tik u lu m v erm eh ru n g . Die fo lliku läre  F ib ro - 
ad en ie  w ird  von  v ielen  als e in  bezeichnendes S y m p to m  der B an tisch en  K r a n k 
h e it  angesehen , und  a u f  G ru n d  d er U n te rsu ch u n g  versch iedener S p lenom ega
lien  w aren  auch  w ir f rü h e r  zu  der A uffassung  g e lan g t, daß  die fo llik u lä re  
F ib ro a d e n ie  bei den  n ic h t d e r  B an tischen  K ra n k h e it  en tsp rech en d en  Prozessen  
led ig lich  in  einzelnen F o llik e ln  u n d  in  sehr le ic h te r  F o rm  au ftre te . D er h ie r  
b e sch rieb en e  Fall lä ß t  a b e r  d en  Schluß zu, d a ß  d ie  fo lliku läre  F ib ro a d e n ie  
a u c h  b e i einem  sich v o n  d e r  B an tischen  K ra n k h e it  w esentlich  u n te rsc h e id e n 
d en  K ra n k h e itsb ild  a u sg e d e h n t in  E rsch e in u n g  t r e te n  kan n , u n d  w enn  w ir 
au c h  P a t r a s s is  S ta n d p u n k t, w onach  die fo llik u lä re  F ib roaden ie  be i d e r B a n 
tis c h e n  K ra n k h e it e in  »nebensäch licher u n d  n ic h t  spezifischer F a k to r«  sei, 
n ic h t  ak zep tie ren , m u ß  n a c h  dem  G esagten  sc h o n  a u f  G rund dieses e inen  
F a lle s  als sicher an g en o m m en  w erden, d aß  m it d e m  V orkom m en d ieser V er
ä n d e ru n g  auch  be i a n d e re n  K ran k h e iten  g e re c h n e t w erden  k an n . V om  Ge
s ic h ts p u n k t der B a n tisc h e n  K ra n k h e it k o m m t — w ie w ir andersw o e rö r te r te n
— d iese r F ests te llu n g  k e in e  en tscheidende B e d e u tu n g  zu, weil ih re  D iagnose 
n ic h t  a u f  G rund  eines e inz igen  histo log ischen  A nze ichens — der F ib ro ad en ie
— so n d e rn  u n te r  B e rü ck sich tig u n g  m ehrerer h is to lo g isch er S ym ptom e (S in u s
h y p e rp la s ie , P id p afib ro se , F eh len  der E ise n p ig m e n ta tio n  usw.) g este llt w ird . 
D as Vorkom m en der F ibroadenie bei der Gaucherschen K rankheit halten w ir  
auch n ich t aus diesem G esichtsw inkel, sondern deshalb f ü r  wichtig, weil w ir die  
beschriebenen G efäßveränderungen als anatomische A nze ichen  der portalen H yp er
tension  betrachten.

D ie einfache M ilz s tau u n g  fü h r t  b e k an n tlich  n ic h t  zu r Splenom egalie, u n d  
b e i d e r  S ta u u n g s in d u ra tio n  t r i t t  keine F ib ro a d e n ie  auf. Die G efäßprozesse 
d e r G aucherschen  Splenom egalie  gleichen in d essen  d en  G efäß v erän d eru n g en  
d e r z irrh o tisc h e n  bzw . k o n g e s tiv e n  Splenom egalie, d ie  v o n  der p o rta len  H y p e r
te n s io n  u n d  k o n sek u tiv en  M ilzatonie h e rv o rg e ru fen  w erden. P a t r a s s i e rk lä r t  
d ie  E n tw ic k lu n g  der M ilza to n ie  im  Z usam m enhang  m it  d er kongestiven  S p leno 
m egalie  fo lgenderm aßen  : D er re tra k tile  bzw . k o n tra k ti le  A p p a ra t d e r M ilz
v e rm a g  m it den  h y p e rp la s tisc h e n  Prozessen d e r M ilzpu lpa  über eine gew isse 
G renze  h in au s n ich t m e h r S c h r it t  zu h a lten , so d a ß  schließlich  die A to n ie  d e r 
M ilz z u s ta n d e  ko m m t. In  d iesem  Fall s trö m t d a s  B lu t n ich t ganz h e ra u s , 
so n d e rn  b le ib t ebenso in  d en  e rw eiterten  B lu tre se rv o ire n  stecken , w ie aus
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einem  sich  sehr s ta rk  au sb re iten d en  B ach  ein  S u m p f e n ts te h t . N ach d em  
jed o ch  d er B lu tzu flu ß  u n v e rä n d e r t  b le ib t, d e h n t sich  die V e rla n g sa m u n g  der 
B lu ts trö m u n g  au f im m er w eite re  und  e n tfe rn te re  G ebiete aus u n d  sch ließ lich  
au ch  a u f  das A rte rien sy stem . Aus den U n te rsu ch u n g en  von  F i e s s i n g e r  und 
M e s s im y  w issen w ir ab e r, d a ß  bei der z irrh o tisch en  Splenosklerose als R e s u lta t  
eines ebensolchen P rozesses die H yperp lasie  d e r E lastica  und  V e rb re ite ru n g  
d e r A d v e n tit ia  der A rte rie n  zu stande  k o m m t. B eide Prozesse s in d  a ls  K om 
p e n sa tio n sb es treb u n g en  zu  b e trach ten , d e ren  E rsche inungsfo rm  d u rc h  die 
h y a lin e  U m w and lung  d e r sp ä te re n  reg ressiven  V eränderungen , die B rü c h ig k e it 
d er E la s tic a  usw. n a c h trä g lic h  m odifiz iert w erd en  k an n . Die s ta rk e  T e iln ah m e  
d er F o llik e la rte rien  an  d iesem  Prozeß is t  d u rc h a u s  v e rs tän d lich . A us den 
U n te rsu ch u n g en  von  H u e c k  w issen w ir, d aß  h ie r die W irkung  d e r  H in d e r
nisse in  d er B lu ts trö m u n g  infolge des speziellen  sch lingenartigen  V erlaufes 
d e r F o llike la rte rie  u n d  d e r  au ß ero rd en tlich  engen  K ap illa rv e rzw eig u n g en  be
so nders in  E rsch e in u n g  t r i t t .  Es is t d ah er v e rs tä n d lic h , daß  die k o n se k u tiv e n  
G efäß v erän d eru n g en  an  d ieser Stelle sehr in te n s iv  b eo b ach te t w e rd e n  können . 
B ei d e r G aucherschen  K ra n k h e it  sind zw ar die in n eren  V erh ä ltn isse  d e r  Milz 
an d e re  als bei den  z irrh o tisch en  oder k o n g estiv en  S p lenom egalien , ab e r in 
e inem  P u n k t  zeigen sie d och  Ä hnlichkeit, n äm lich  darin , daß  re ic h lic h e  Ge
leg en h e it zu r E n tw ick lu n g  der a ton ischen  K ongestion  b e s te h t. D ie  S p a lten  
d er P u lp a  sind  h ie r v o n  riesigen  M assen G aucherscher Zellen v ersch lossen . 
D iese Zellen s tam m en  a lle r W ahrsch e in lich k e it nach  n ich t au s  d e m  S inus
en d o th e l, sondern  aus d em  re tik u lä ren  S y stem . In  unserem  F a ll  w a r  ganz 
en tsch ied en  zu b e o b ach ten , d aß  sich die S inuszellen  sch arf fon d e n  G au ch er
schen  Zellen u n te rsch ied en  (A bb. 4) u n d  sich  in  bezug a u f  die E isen p ig m en - 
ta t io n  anders als die G aucherschen  Zellen v e rh ie lten . W enn ab e r d ie  G au ch er
schen  Zellen von  den  re tik u lä re n  Zellen s ta m m e n , so liegt es a u f  d e r  H and , 
d a ß  die m äch tige  Z ellp ro life ra tio n  auch  das re tik u lä re  G erüst n ic h t  u n b e rü h r t  
la ssen  k an n , d av o n  abgesehen , daß  die Z e lln este r die P u lp a lü ck en  v e rs to p fe n  
und  einen  Teil der S inus kom prim ieren . F ü r  die E n tw ick lung  d e r  a to n isch en  
H y p e rä m ie  und  zugleich  fü r  die E n ts te h u n g  d er beschriebenen  G efäß v er
än d e ru n g en  sind  d em n ach  alle V orausse tzungen  vorhanden .

A us einem  einzigen  F a ll d a rf  m an zw eifellos keine w e itg eh en d en  S ch luß
fo lgerungen  ziehen. A us d e r zu r V erfügung  s teh en d en  L ite ra tu r  v e rm o c h te n  
w ir n ic h t en tsch ieden  fes tzu s te llen , ob es sich  bei den  e rw ä h n te n  G efäß v er
än d e ru n g en  um  s tä n d ig  o d e r n u r ausnahm sw eise  vo rkom m ende P ro zesse  der 
G aucherschen  K ra n k h e it h a n d e lt. In  den  u n s  zugänglichen M itte ilu n g e n  fan 
d en  w ir zw ar a u ß e ro rd e n tlich  ausführliche B eschre ibungen  d er G au ch ersch en  
Z ellen , indessen  k au m  e tw as  ü b er den Z u s ta n d  d e r G efäße. U nsere  vo rliegende 
M itte ilu n g  verfo lg t u. a. gerade  den  Zw eck, z u r  U n tersu ch u n g  d e r  G au ch er
schen  Splenom egalie in  d ieser R ich tu n g  an zu reg en . E rs t in  w e ite re n  U n te r
su ch u n g en  w ird k la rg e s te llt  w erden k ö n n en , ob die besch riebenen  G efäß v er
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ä n d e ru n g e n  bei d er G au ch ersch en  Splenom egalie  von  k o n stan tem  oder n u r 
zu fä llig em  C harak te r s in d . Jeden fa lls  kom m t a b e r  au c h  schon un seren  B eo b ach 
tu n g e n  eine b es tim m te  B ed eu tu n g  zu. D ie m ä ß ig e  A näm ie v e ru rsach en d e  
G au ch ersch e  K ra n k h e it h a t  in  unserem  F a ll m it  en tsch iedenen  p a th o lo g isch 
a n a to m isc h e n  S y m p to m e n  einhergehende sp len o g en e  p o rta le  H y p e rte n s io n  
h e rv o rg eru fen . D ie A u ssc h a ltu n g  dieser K ra n k h e itse rsc h e in u n g  h a t  im  g ü n 
s t ig e n  R esu lta t der S p le n e k to m ie  aller W a h rsch e in lich k e it nach eine b e tr ä c h t
l ic h e  Rolle gespielt. A u s  den  angeführten G ründen ka n n  es bei der Gaucherschen 
K ra n k h e it stets zur E n tw ic k lu n g  der splenogenen porta len  H ypertension kom m en, 
u n d  dieser Umstand lä ß t d ie  D urchführung der Splenektom ie unabhängig von 
a llen  anderen G esich tspunkten  eben so wie bei der an sich ganz andersartigen  
B a n tisch en  K rankheit angezeig t erscheinen. W ir w o llten  diese T a tsach e  b e to n en  
u n d  d a rau fh in w e isen , d a ß  es solange, als w ir k e in e  erfolgreiche k au sa le  T h e ra 
p ie  d e r  G aucherschen K ra n k h e i t  kennen, em p feh len sw ert is t, die S p lenek tom ie  
b e re i ts  frühzeitig  v o rz u n e h m e n .

ZUSAMMENFASSUNG

D ie an  einem  an  d e r G au ch e rsch en  K ran k h eit le id e n d e n  2 0 jäh rig en  M ann v o rg en o m m en e  
S p le n ek to m ie  bew irkte  d ie  B e sse ru n g  der K ra n k h e itssy m p to m e , so daß der K ra n k e  h eu te  
12 J a h r e  n ach  der O p e ra tio n  n o c h  vo ll arbeitsfäh ig  is t .  I n  d e r  ex s tirp ie rte n  Milz w a ren  V er
ä n d e ru n g e n  an  den p rä fo ll ik u lä re n  u n d  follikulären G e fä sse n , w e ite rh in  p a th o lo g isc h -an a to 
m isch e  A nzeichen de r fo ll ik u lä re n  F ibroadenie  u n d  sp len o g en en  p o rta len  H y p e rten s io n  
n a ch w e isb a r . U n te r B e rü c k s ic h tig u n g  dieser p a th o lo g isch -an a to m isch en  S y m p to m e  w ird 
d ie  g ü n stig e  W irkung d e r S p le n ek to m ie  u n te r  a n d e re m  (sp lenogene A näm ie usw .) a u f  das 
V ersch w in d en  der sp len o g en en  p o r ta le n  H ypertension  z u rü c k g e fü h r t  u n d  b e to n t , d aß  d ieser 
K ra n k h e itsp ro z eß  bei de r G a u ch e rsc h e n  K ran k h eit im m e r  b es teh en  k an n , so d aß  d ie  f rü h 
z e itig e  E x stirp a tio n  der M ilz sc h o n  au s diesem  G runde a n g e z e ig t e rschein t.
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ON THE DISTURBANCE OF INTESTINAL ABSORPTION 
FOLLOWING SUBTOTAL GASTRECTOMY
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(R eceived  F e b ru a ry  15, 1959)

A m ong th e  sy m p to m s of th e  p o s tg a s tre c to m y  syndrom e we o f te n  f in d  
loss o f  w eig h t a n d  w eakness w hich, a lth o u g h  overm asked  by  m ore p ro m in e n t 
sy m p to m s, m a y  be responsib le fo r serious in v a lid ism . In  some cases th e re  is 
m an ifest postresec tio n  an o m aly  to  acco u n t fo r w eight loss an d  w eak n ess , 
b u t  in  o th e rs  th e  p a tie n ts  a re  v ir tu a lly  free o f com plain ts , ex cep t t h a t  th e y  
are  w eak , th in  an d  unab le  to  ga in  w eigh t. A ccord ing  to  E l liso n  (1957), tw o  
o u t o f each  th re e  p a tie n ts  are  u n d e r th e  id ea l w eig h t a fte r su b to ta l g a s tre c to m y , 
an d  in  th e  e s tim a te  R a n d a l l  (1958) 50 p e r c en t o f  such p a tie n ts  n e v e r  reach  
idea l w eigh t. In  Me u r l in g ’s (1953) m a te r ia l a b o u t 20 per cen t o f th e  p a tie n ts  
lost 5 kg  or m ore, an d  75 p e r cen t o f R a n so m ’s (1947) p a tie n ts  lo s t  w e ig h t 
a fte r  o p e ra tio n , o n ly  to  m en tion  a few  d a ta .

Tw o fac to rs  m ay  be responsib le  fo r th e  loss of w eight a f te r  g a s tr ic  
resec tio n , viz.

1. Caloric loss due to  in su ffic ien t food in ta k e .
2. N u tr it io n a l defin iency  due  to  im p a ire d  absorp tion .
T here  is d isag reem en t in  th e  l i te ra tu re  as to  the  re la tiv e  im p o r ta n c e  

o f th ese  tw o causes. M ost au th o rs  ascribe th e  loss of w eight m a in ly  to  in su f
fic ien t in ta k e , f ir s t  o f all in  consequence o f  th e  du m p in g  syndrom e o b se rv ab le  
in  a c e r ta in  p ercen tag e  of th e  cases (B a b b  et al., 1953, La sse n  1956, J o h n st o n  
et al. 1958, R a n d a l l  1958, an d  o thers). O th e r a u th o rs  em phasize th e  d is tu r b 
ance in  th e  ab so rp tio n  of p ro te in s  an d  fa ts , p a rtic u la r ly  a fte r re se c tio n  b y  
th e  B illro th  I I .  tech n iq u e  (W o llaeg er  et al. 1946, E v erso n  1952, M a c L e a n  
et al. 1954, F o r sh a w  1958, etc).

In  genera l, p o stresec tion  w eigh t loss c a n n o t be  traced  b ack  to  a single 
cause. In  th e  d u m p in g  syndrom e fea r o f ea tin g  is obviously th e  decisive  fa c to r . 
L ikew ise, in su ffic ien t in ta k e  is th e  p ro m in e n t fe a tu re  for in stan ce  in  th e  so- 
called sm all s to m ach  syndrom e. T he serious n u tr i t io n a l  defect in  th e  “ sy n d ro m e  
ca ren tie l com plexe”  described  b y  L a m b l in g  a n d  Co nte  (1949) is a p p a re n tly  
a re su lt o f severe d ia rrh o ea . I f  we ru le  o u t th ese  cond itions, th e re  s ti l l  rem a in s  
a big g roup  o f  p o s tg as trec to m y  p a tie n ts  w hose in tak e  is n o rm al, w ho  ex 
h ib it no sy m p to m s suggesting  severe g a s tro in te s tin a l affection  (d ia rrh o e a ,
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e tc .) , in  o ther w ords, in  w h o m  resection d id  n o t  in te rfe re  w ith  a d e q u a te  n u t r i 
t io n .  W e have s tu d ie d  d ig es tio n  and  a b s o rp tio n  in  such cases, i. e. in  w hich 
th e  g astric  stu m p  w as fu n c tio n in g  well.

Methods

T he in v es tig a tio n s  in v o lv e d  29 p a tie n ts  w ho h a d  undergone  su b to ta l g a s tre c to m y  
b e ca u se  o f duodenal o r g a s t r ic  u lcer, and 17 n o rm a l c o n tro ls , a ll o f th em  in -p a tie n ts  o f  o u r  
g astro en tero lo g y  d e p a r tm e n t  d u r in g  th e  s tudy . I n  v iew  o f th e  fa c t th a t  th e  B illro th  I I .  te c h 
n iq u e  is th e  com m onest in  H u n g a ry  and th a t  th is  o p e ra t io n  has been described  to  cause 
d is tu rb an c es  in  a d so rp tio n , w e re p o rt  exclusively o n  p a t ie n ts  w ho h ad  undergone  th is  o p e ra 
t io n . P a tie n ts  ex h ib itin g  th e  sy m p to m s of d u m p in g  o r o th e r  postresection  c o m p la in ts  w ere 
ex c lu d ed  from  th e  s tu d y . T h e  n o rm a l controls w ere h e a l th y  m ed ical studen ts .

To stu d y  th e  a b s o rp t io n  o f  am ino acids, g ly cin e  to le ra n c e  tes ts  were p e rfo rm ed . U n d e r 
flu o ro sco p ic  contro l a d u o d e n a l  tu b e  was in tro d u ced  in to  th e  e ffe ren t loop, or in  th e  co n tro ls  
p ro x im a l to  th e  d u o d e n o je ju n a l flex u re , on an e m p ty  s to m a c h  early  in  th e  m o rn in g . T h ro u g h  
th e  tu b e  0.37 g/kg b o d y  w e ig h t  o f glycine in  a 4 p e r  c e n t  so lu tio n  of 37° C w as a d m in is te re d  
in  30 m inu tes. B lood sa m p le s  w ere ob tained  fro m  th e  a n tic u b ita l  vein  before ad m in is te rin g  
th e  g lycine , th en  a t  30 m in . ,  1 h o u r , 2 and  3 hours a f te r  i t .  T h e  serum  glycine lev e l w as d e te r 
m in e d  according to  A l e x a n d e r  (19 45).

F o r  study ing  th e  a b so rp tio n  of c a rb o h y d ra te s , x y lo se  w as used. In  a  4 .5  p e r  cen t 
so lu tio n  of 37° C 25 g o f  d -x y lo se  were ad m in iste red  in  30 m in u te s  b y  th e  ab ove  tech n iq u e . 
T h e  u r in a ry  o u tp u t o f x y lo se  d u rin g  the  5 hours fo llow ing  o n se t of ad m in is tra tio n  w as d e te r 
m in e d  by  th e  m eth o d  o f  R o e  a n d  R ice  (1948) D u rin g  th e  te s t ,  food and flu id  w ere  w ith h eld .

To stu d y  fa ts  a b s o rp t io n , balance stud ies w ere  c a r r ie d  ou t. T he p a tie n ts  w ere fed  a 
m ix e d  d ie t  co n ta in ing  e x a c tly  150 g of fa t  for 6 d a y s . F ro m  th e  second day on  th e  2 4 -hour 
s to o ls  w ere collected a n d  te s te d  fo r fa t co n ten t b y  th e  m e th o d  of v a n  de K a m er  et al. (1949). 
I n  som e cases we c a rried  o u t  q u a n ti ta t iv e  tes ts  fo r f a t t y  a c id s  a n d  n e u tra l fa ts  in  faeces b y  th e  
sa m e  m eth o d . Care w as t a k e n  t h a t  th e  p a tien ts  co n su m e a ll o f  th e  ra tio s , and  t h a t  th e y  e a t 
n o th in g  else during th e  6 -d a y  p e rio d  of th e  te s t.

Results

Absorption o f  a m in o  acids

Glycine to le ra n c e  te s ts  were m ade in  20 p o stg as trec to m y  p a tie n ts  an d  
in  15 norm al co n tro ls . W e m easured n o t th e  q u a n t i ty  of glycine ab so rb ed , 
b u t  its  absorp tion  ra te .  T h e re  was no s ig n if ic a n t d ifference in  g lycine ab so rp 
tio n  betw een  th e  tw o  g ro u p s  (F ig . 1 ). I n  b o th  groups th e  se ru m  level o f 
g lycine  rose rap id ly , re a c h in g  th e  m ax im u m  w ith in  1 hour, th e n  i t  declined  
a n d  a t  3 hours i t  w as a t  a  low  level.

Absorption o f  xylose

T he am oun t o f  x y lo se  excreted  in  th e  u r in e  a f te r  loading was d e te rm in ed  
in  10 p o stg as trec to m y  p a tie n ts  and  in  10 n o rm a l contro ls. No s ig n ifican t 
d ifference  was n o te d  b e tw e e n  the  two g ro u p s ( F ig . 2 ) .
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Fig. 1. Serum  values a f te r  a d m in is tra tio n  of g lycine (0.37 g /kg  bod y  w eigh t) to  h e a l th y  persons
a n d  to  p o stg as trec to m y  p a tie n ts
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F ig . 2. U rin a ry  xylose e x c re tio n  5 hours a f te r  a d m in is tra t io n  of 25 g by  m o u th  in  h ea lth y  
pe rso n s an d  in  p o s tg a s trec to m y  p a tie n ts

Absorption o f  fa t

F a t  balance s tu d ie s  were m ade in  29 p o s tg a s tre c to m y  p a tie n ts  and  in  
17 n o rm a l con tro ls. T h e  n o rm al sub jec ts ex c re ted  2 to  6 p er cen t o f th e  ingested  
f a t .  I n  th e  p o s tg a s tre c to m y  p a tie n ts  ex c re tio n  w as u sually  ju s t  ab o v e  norm al 
(6 to  16 per cen t), b u t  six  p a tien ts  show ed n o rm a l ex cre tion . O ne p a tie n t 
(d esig n a ted  by  a tr ia n g le  in  Fig. 3) ex c re ted  70 p e r cen t o f th e  in g es ted  fa t. 
S u b se q u e n t s tu d ies  show ed  th is  p a tie n t to  su ffer from  tu b e rcu lo s is  of th e  
m esen te ria l lym ph  nodes (F ig . 3 ).

T he free f a t ty  ac id  : n e u tra l fa t  ra tio  w as 95 : 5 in  th e  5 n o rm a l sub jec ts 
te s te d  (th is  agrees w ell w ith  th e  l ite ra ry  d a ta )  an d  i t  was 66 : 34 in  th e  10 
p o s tg a s tre c to m y  p a tie n ts  who show ed increased  fa t  excre tion , i .  e. th e  ra tio  
sh if te d  in  fav o u r o f th e  n e u tra l fa ts  (F ig . 4 ) .
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Changes i n  body weight

I n  th e  p o stg as trec to m y  g ro u p  1 p a tie n t g a in ed  w eigh t, 9 re ta in e d  th e ir  
p re o p e ra tiv e  w eight and  19 lo s t w eight a fte r re sec tio n . A nalysing  th e  d a ta

-  i

• 4
6

8
10

Fig. 3. F a e c a l  f a t  o u tp u t o f h e a lth y  p e rso n s  and  p o s tg a s tre c to m y  p a tie n ts  co n su m in g  a d ie t  
c o n ta in in g  150 g fa t daily . P o s to p e ra tiv e  changes in  bod y  w e ig h t o f p a tie n ts  w ith  h ig h , re sp .^

low  faecal fa t  loss

p e r s o n s  p a t ie n ts
<5cases) (10 cases)

F ig . 4. P a r tit io n  of n e u tra l  f a t  a n d  f a t ty  acids in  th e  faeces of h ea lth y  p e rso n s  
a n d  p o s tg a s trec to m y  p a tie n ts
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in d iv id u a lly , i t  was fo u n d  th a t  5 o f th e  6 n o rm a l excre to rs show ed no  change 
in  w eigh t and  1 gain ed  1 kg  a fte r  o p era tio n . A ll o f th e  p a tie n ts  ex c re tin g  high 
am o u n ts  o f  fa t h ad  lo s t w eigh t a fte r  su rgery  ( F ig. 3 ) .

D iscussion

T h e  norm al v a lu es  o f th e  g lycine cu rve  an d  xylose e x c re tio n  in d ica te  
th a t  th e re  was no p r im a ry  d is tu rb an ce  in  th e  ab so rp tio n  o f  am ino  acids and  
sugars in  th e  p o s tg a s tre c to m y  group . W e used  xylose in s te a d  o f  dex trose , 
because  xylose, a p h o sp h o ry la tin g  pen tose , is ab so rbed  b y  a s im ila r m echa
n ism  b u t  takes p a r t  less in ten se ly  in  m etabo lic  processes th a n  d ex tro se . U nder 
n o rm a l conditions xy lose  is ex cre ted  in  th e  u rin e  a t  an  even  ra te  a n d  is th u s 
e m in en tly  su itab le  fo r use in  s tud ies on in te s tin a l a b so rp tio n , as i t  has been 
p o in te d  o u t in  th e  l i te ra tu re .

T h e  balance s tu d ie s  revea led  enhanced  ex cre tio n  of fa t  in  c e r ta in  p o s t
g a s tre c to m y  p a tie n ts . T h e  increase  o f o u tp u t w as d iscre te  a n d  d id  n o t  m an i
fest i ts e lf  w ith  s te a to rrh o e a . As com pared  w ith  th e  con tro ls , in  th e  p a tien ts  
e x c re tin g  m uch fa t  th e  n e u tra l  fa t  : f a t ty  ac id  ra tio n  sh ifted  in  th e  d irection  
o f  n o n -sp lit n e u tra l fa ts , in d ica tin g  th a t  n o t th e  a b so rp tio n  o f f a t ty  acids, 
b u t  lipolysis was d is tu rb e d . This evidence ag a in s t a p rim a ry  d is tu rb a n c e  in  
je ju n a l  abso rp tio n  agrees well w ith  L ees  an d  Gr a n d je a n ’s (1958) re su lts  who 
p erfo rm ed  je ju n a l b iopsies an d  found  a no rm al m ucosal p a t te rn  in  p o s tg a s tre c 
to m y  p a tie n ts . S h in g l e t o n  et al. (1957) used  trio le in  and oleic ac id  labelled 
w ith  I 131 and  o b serv ed  a f te r  g astrec to m y  th a t  th e  a b so rp tio n  o f  oleic acid 
w as n o rm al, w hereas th a t  o f trio le in  w as m ark ed ly  d im in ished .

T he w eight loss o f th e  p a tie n ts  ex c re tin g  m uch  fa t a n d  th e  unchanged  
w eigh t o f  those e x c re tin g  n o rm al q u a n titie s  suggest th a t  th e  d isc re te , b u t 
co n tin u o u s calorie loss m ay  c o n tr ib u te  to  th e  loss o f w eight o b se rv ed  in  some 
cases a fte r  su b to ta l g a s trec to m y . We agree w ith  S h in g l e t o n  et al. (1957) 
in  th a t  th e re  is no  s u b s ta n tia l  difference in  calorie in ta k e  b e tw een  those 
w ho lose w eight a f te r  resec tion  an d  th o se  w ho do n o t.

T he norm al am in o  acid an d  c a rb o h y d ra te  ab so rp tio n , th e  enhanced  
fa t  excre tion  an d  th e  p ro te in  loss observed  b y  o th e r  au th o rs  in d ic a te  th a t  the  
d is tu rb a n c e  o f a b so rp tio n  is n o t p r im a ry  b u t  secondary , re su ltin g  from  an  
in co -o rd in a tio n  caused  b y  su rgery  in  th e  n o rm al p a tte rn  o f d igestive  function . 
To a d igestive d is tu rb a n c e  p o in t, am ong o th e rs , th e  fac t th a t  S h in g le t o n  
et al- (1957) found  an  increase  in  th e  ra te  o f  trio le in  ab so rp tio n  a f te r  th e  ad 
m in is tra tio n  of b ile  acids an d  pan crea tic  e x tra c ts  an d  th a t  a s im ila r increase 
in  ab so rp tio n  has b een  described  by  T yo r  an d  R u f f in  (1958), in  response 
to  p re lim in ary  feed ing  w ith  fa t. F in a lly , K ie k e n s  an d  L u n d h  (1957) observed 
an  inco -o rd in a tio n  b e tw een  bile and  p a n c re a tic  ju ice  p ro d u c tio n  an d  gastric
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e m p ty in g  in p o s tg a s tre c to m y  p a tie n ts  by  th e  tra n s in te s tin a l in tu b a tio n  
te c h n iq u e .

T h e  disorder of d ig es tio n , w hich we m ig h t call a “ sw itchboard  d is tu rb 
a n c e ” , is , in  our op in ion , n o t  th e  resu lt of a defic iency  of som e enzym e or 
o f  b ile , b u t  seems to  be d u e  to  an  in terference w ith  th e  nervous an d  h u m o ra l 
re g u la t io n  of pan crea tic  ju ic e  a n d  bile p ro d u c tio n ; th is  in co -o rd ina tion  u pse ts  
t h e  chronological sequence  o f  en zy m e-su b stra te  in te ra c tio n . T h e  rem o v a l o f 
t h e  an tro -d u o d en u m , so im p o r ta n t  in  th e  h u m o ra l reg u la tio n  o f d igestive  
p ro c e sse s , as well as th e  le s io n s caused by  su rg e ry  to  th e  nervous p a th w a y s , 
fu rn is h  th e  physiological b a s is  to  our hypo thesis .

SUM M ARY

(i) D igestion  and  a b so rp tio n  h a v e  been s tu d ied  in  p a tie n ts  in  w hom  a fte r  su b to ta l  
g a s t re c to m y  b y  th e  B illro th  I I .  te c h n iq u e  th e  g as tr ic  s tu m p  w as fu n c tio n in g  well.

(ii)  T he glycine to le ran ce  c u rv e  a n d  xylose ex cre tio n  in  th e se  p a tie n ts  d id  n o t  d iffer 
m a rk e d ly  from  th e  values o b ta in e d  in  no rm al controls.

( iii)  In  some p a tie n ts  f a t  e x c re tio n  was increased  a f te r  re sec tio n  ; in  th ese  cases th e  
f a t t y  a c id  : n e u tra l fa t ra tio  sh if te d  in  fav o u r o f th e  n e u tra l  f a t ,  as co m p ared  to  th e  no rm al 
c o n tro ls .

( iv )  A fter resection , th e  p a t ie n ts  excre ting  n o rm al q u a n ti t ie s  o f fa t  u su a lly  show  no 
c h a n g e  in  b o d y  w eigh t, w hereas th o se  ex cre tin g  increased  a m o u n ts  o f  f a t  m o stly  su ffe r som e 
loss o f  w e ig h t.

(v ) I t  is suggested th a t  th e  in c re a sed  fa t excre tion  d e m o n s tra b le  a f te r  su b to ta l  g a s tre c 
to m y  in  som e p a tie n ts  who are  o th e rw ise  free from  co m p la in ts  is d u e  n o t  to  a p r im a ry  d is tu rb 
a n ce  in  a b so rp tio n , b u t  to  a  se c o n d a ry  d isorder of d ig es tio n  a n d  th a t  th is  re su lts  fro m  an  
in c o -o rd in a tio n  of digestive fu n c tio n s  b ro u g h t ab o u t b y  th e  o p e ra tio n . T he d isc re te , b u t  c o n tin 
u o u s  ca lo rie  loss due to  th e  d ig e s tio n a l d is tu rb an ce  m ay  b e  one o f th e  fac to rs  responsib le  fo r 
t h e  lo ss  o f  w eigh t no t in fre q u e n tly  n o te d  a fte r p a r tia l  g a s trec to m y .
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A nalysis  o f th e  records of ou r p a tie n ts  t re a te d  for leu k aem ia  h a s  called 
a t te n t io n  on th e  fa c t th a t  th e  age in c idences o f p a tien ls  w ere d iffe ren t 
fro m  th e  d a ta  p u b lished  in  te x tb o o k s  an d  m onographs.

A ccord ing  to  th e  earlier v iew , acu te  leu k aem ia  tends to  o ccu r in  th e  
y o u n g , w hereas ch ron ic  form s seem  to  be m ore  frequen t in  a d v a n c e d  age 
(W a r d , Sturgis, Lamy  and  Mallarmé, R ichter). A ccording to  W in t r o b e , 
u p  to  th e  age of 20 th e  v a s t m a jo r ity  o f cases is acu te  leu k aem ia , u p  to  45 
ch ro n ic  m yelo id , and  bey o n d  th a t  age ly m p h o id  leukaem ia o ccu rs  m ost 
f re q u e n tly . H ow ever, a cu te  leu k aem ia  m a y  occur even in  o ld  age  (as in  a 
p a t ie n t  aged  105 years) and  chronic leu k aem ia  in  childhood e. g. in  a n  in fa n t 
o f  6 w eeks (W intro be).

I n  recen t years  d a ta  in  th e  l i te ra tu re  an d  our own ex p erien ces differ 
fro m  th e  ab ove-m en tioned  in  age incidence. T h ere  is an increase in  th e  m o r
b id ity  r a te  of leu k aem ia . M ost au th o rs  re p o r t  a five-fold in c rea se  (H eil- 
m e y e r , W ilk in so n , L ea and  A bbatt , Schwarcz and  U pton , Ga u l d  et al., 
J arm akova , K r e b sk ij  an d  Sobolieva , K isv á r d a y ). A s for re c e n t d a ta  th e  
in c rease  in  incidence is m ost conspicuous in  th e  older age g ro u p . A ccord ing  
to  D a m esh ek , th e  age incidence  h ad  b eg u n  to  change a t a b o u t 1940. Gunz 
a n d  H ugh  found  a 183 p e r cen t increase  ab o v e  45 years of age. Sacks and  
Se em a n n  fo u n d  th e  m o rta li ty  ra te  due to  leu k aem ia  to  h av e  in c rea sed  in 
ev e ry  age group  (61 p e r cen t), b u t  th e  m o st p ronounced ly  in  o ld e r age ; be
tw een  65 and  74 y ea rs  b y  58.7, b e tw een  75 an d  84 b y  166.1 p er c en t a n d  beyond  
85 y e a rs  of age b y  86.5 per cen t. Shim kin  re p o r te d  th a t  in  th e  p a s t  decade 
leu k aem ic  m o rta lity  increased  sevenfold  in  th e  60 to  85 y e a r  age group , 
c o m p ared  w ith  m o rta lity  ra te s  in  th e  p rev io u s  decades. S im ila r d a ta  have 
b een  p u b lish ed  b y  Cooke, McMahon an d  K o ller , Clemmesen a n d  S o r e n se n .

T h ere  has been  a conspicuous ch an g e  a lso  in  th e  in c id en ce  o f  acu te  
an d  chronic  form s. In  earlie r re p o rts  a d o m in a n c e  of ch ro n ic  fo rm s  was 
em p h asized . A ccord ing  to  H eilm eyer  in  th e  m a te ria l o f th e  J e n a  clinic 
78 p e r c e n t w ere  ch ron ic  an d  22 p e r cen t w ere acu te  cases, w ith  a m yeloid
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to  ly m p h o id  ra tio  o f 54 to  46. Sim ilar d a ta  h a v e  been  rep o rted  b y  K rdm b- 
h aar  a n d  Osgood (62 : 33), as well as b y  R o senth al  and  H arris (67 : 28). 
A cco rd in g  to  W in tr o be , assoc ia ted  w ith  m ore  f re q u e n t chronic fo rm s  th e  
m y elo id -ly m p h o id  ra tio  is n e a rly  the  sam e (1 : 1). W ard re p o rte d  in  1917 
t h a t  o f  729 cases d esc rib ed  in  th e  l ite ra tu re  54 .5  p e r  cen t w ere a c u te , 33.8 
p e r  c e n t chronic g ra n u lo c y tic , and 11.5 p er c e n t ch ron ic  ly m p h o cy tic  fo rm s. 
T h ese  d a ta  and th e  fo rm er ones seem to  be in  c o n tra d ic tio n . B u t if  we ta k e  in 
c o n s id e ra tio n  th a t  m o st o f  th e  398 acute cases w ere  u n d e r  th e  age o f  20 y ea rs  
in  W a r d ’s re p o rt, we g e t th e  tru e  ex p la n a tio n . I n  recen t years, G unz  an d  
H ough  rep o rted  th e  fo llow ing  ra te s  : acu te  le u k a e m ia , 61 per cen t ; ch ro n ic  
g ra n u lo c y tic  form s, 17.5 p e r  c en t ; chronic ly m p h o c y tic  form s, 14.5 p e r  cen t. 
O f th e  112 cases o f H u se b y e  an d  Ga u sst a d , 63 p e r cen t w ere a c u te  ; o f  
th e  489  o f R osenthal , 59.4 p e r cent ; o f th e  647 o f  Gauld et al., 41 .9  p e r  
c e n t ; o f  th e  916 of B est a n d  Limarzi, 45.5 p e r  c e n t ; o f th e  495 of B e t h ell , 
41 .6  p e r  c en t were acu te  cases. D ameshek su m m e d  u p  these  d a ta  b y  e s tim a tin g  
th e  in c id en ce  of a c u te  le u k a e m ia  a t 36 to  63 p e r  c en t, th a t  of th e  ch ro n ic  
ly m p h o id  fo rm  a t  14.5 to  31 .9  p er cent, an d  t h a t  o f  th e  chronic g ra n u lo c y tic  
fo rm  a t  17 to  37 p e r cen t. A su rvey  of 5000 cases  show ed th a t  a b o u t 50 p e r 
c e n t w ere  acu te  fo rm s, 25 p e r  cen t were ch ro n ic  m yelo id  and  25 p e r  cen t 
ly m p h o id  form s.

W e observed  a to ta l  o f  39 cases of le u k a e m ia  in  th e  period 1945— 1958, 
19 a c u te  an d  20 chron ic  cases. O f the 20 ch ro n ic  cases 6 were m yelo id  and 
14 w ere  ly m p h o id  le u k a e m ia . N ine of th e  19 a c u te  p a tie n ts  were m a les , 10 
w ere  fem ales  ; of th e  20 ch ro n ic  p a tien ts  11 w ere  m ales and  9 fem ales. O nly  
7 o f  th e  39 p a tie n ts  w ere y o u n g e r th a n  50 y ea rs  a n d  32 were above 50. T h u s , 
4/5 o f  th e  p a tie n ts  w ere in  ad v an ced  age, m o st o f  th e m  betw een  60 an ti 79 
y e a rs  o f  age. D iv id ing  o u r m a te ria l in to  tw o  p a r t s ,  i t  was found  th a t  11 o f 
th e  39 cases h ad  been  u n d e r  tre a tm e n t a t  o u r D e p a r tm e n t in th e  p e rio d  1945 
to  1951, an d  28 b e tw een  1952 and  1958. D u rin g  th e  p as t 3 years all o f  th e  
7 p a t ie n ts  w ith  acu te  le u k a e m ia  trea ted  a t  o u r D e p a rtm e n t were ab o v e  55 
y e a rs  o f  age, inc lud ing  2 p a tie n ts  in  the  age g ro u p  50 to  59, one of 62, 3 in  th e  
g ro u p  70 to  79 y ears  a n d  one  aged 84 years. (T a b le  I . )

T h u s , in  our m a te r ia l a c u te  leukaem ia  o ccu rred  m ain ly  in aged p a tie n ts . 
T h is is in  ag reem en t w ith  re c e n t d a ta  in  th e  l i te r a tu r e  (Gunz an d  H ough , 
Co o k e , Sacks an d  Se e m a n n ).

S im ila r  re su lts  a re  o b ta in e d  if  we a n a ly se  th e  n ecrop tica l d a ta  o f 
th e  67 cases o f leu k aem ia  d ied  betw een  1945 a n d  1958. 51 o f th e se  cases 
w ere a c u te  an d  16 chronic . O f th e  51 acu te  cases 15 were u n d e r 50 years 
o f ag e , 36 w ere b eyond  50 y e a rs  of age. O f th e  16 chronic cases 3 w ere 
u n d e r  a n d  13 w ere bey o n d  50 years  of age. I n  th e  g roup  u n d e r 50 y ea rs  
o f age th e re  w ere 2 in fa n ts  w ho had  died o f a c u te  an d  1 who h a d  d ied  o f 
ch ro n ic  leukaem ia .
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Table I

Age incidence o f  the patients treated fo r  leukaemia  
in  the period 1945— 1 9 '8

Leukaem ia
Age, years

A c u te  I C h ro n ic  j T o ta l

0— 3 0 ...............

30— 39 ............... 3 1 4

40— 49 ...............  2 1 3

50— 59 ............... I 4 6 10

60— 69 ............... 5 I 6 11

70— 49 ...............  4 5 9

8 0 ........................  I 1 1 2

T o ta l .................  I  19 I 20 I 39

T h e acu te  : ch ron ic  ra tio  in th e  n ecropsied  m ateria l is a b o u t 3 : 1 .  
I t  is rem ark ab le  th a t  less p a tie n ts  had  d ied  w ith  chronic le u k a e m ia  in  the 
w hole h o sp ita l (16) th a n  w ere tre a te d  a t  o u r d e p a rtm e n t (20). T h is  is due to  
th e  fa c t th a t  m ost o f th e se  p a tie n ts  do n o t d ie  in  hosp ita l. F o r ex a m p le , only 
4  o f  o u r 20 cases d ied  a t  o u r d e p a rtm e n t, th e  re s t h ad  been d isch a rg ed . In

Table II

Age incidence in the material exam ined post-mortem , 
in the period 1945— 1958

Age, group
Leukaem ia

Acute Chronic Total

0—  1 2 l 3

2 19 l — l

20— 29 5 — 5

30— 39 4 l о

40— 49 3 l 4

0— 49 15 3 18

50— 59 16 5 21

60— 69 10 3 13

70— 79 8 5 13

80— 2 — 2

50— 36 13 49

T o ta l 51 16 67
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c o n tr a s t  w ith  th is , n e a r ly  a ll p a tien ts  w ith  a c u te  leukaem ia  died  in  h o sp ita l 
(18 o f  o u r 19 cases).

T h e  post-m ortem  d a ta  are  sum m arized in  Table I I .
A s Table I I  c lea rly  show s, acute leu k aem ia  in  th e  p a s t few  y ea rs  h a d  

o c c u rre d  m ainly in  a d v a n c e d  age. Of th e  19 cases exam ined  p o s t-m o rte m  in 
th e  p e r io d  1951 — 1954, 8 w e re  less and 11 w ere  m ore  th a n  50 y ea rs  o ld. In  
th e  p e r io d  1955— 1958, a ll th e  17 acute cases ex am in ed  p o st-m o rtem  w ere 
o v e r  50 years of age.

I f  we su b strac t f ro m  th e  m ateria l e x a m in e d  p o st-m o rtem  th e  n u m b e r 
o f  p a t ie n ts  tre a te d  a t  o u r  d e p a rtm e n t, i t  w ill be  c lea r th a t  th e  in c rea sed  fre 
q u e n c y  o f acute leu k a e m ia  in  old age was a p p a re n t  also in  th e  m a te r ia l  o f 
th e  o th e r  d ep artm en ts  o f  o u r  h o sp ita l (T able  I I I ) .

Table III

M aterial exa m ined  post-mortem in  the period  1945— 1958, 
without the cases fro m  the Department o f  M edicine No. 3

Age group
Leukaem ia

Acute Chronic Total

0 —  1 2 l 3

2 19 1 l

20— 29 5 5

30— 39 1 l 2

40— 49 1 i 2

50— 59 13 5 18

60— 69 5 2 7

70— 79 4 2 6

80— 1 — 1

T o ta l 33 12 45

SUMMARY

A n  analysis of 39 t r e a te d  cases o f leukaem ia  a n d  67 cases ex am ined  p o s t-m o rte m  
re v e a le d , in  agreem ent w ith  r e c e n t  d a ta  in  th e  l i te ra tu re ,  t h a t  th e  age in c id en ce  o f a cu te  
le u k a e m ia  h as recently  becom e s im ila r  to  th a t  of chron ic  le u k a e m ia . In  ad u lts , a cu te  leu k a em ia  
is  n o w  m o re  frequent over f i f ty  y e a rs  o f age th a n  in  y o u n g e r  sub jec ts . A cute  a n d  ch ro n ic  
le u k a e m ia  occurred w ith  a b o u t  th e  sam e frequency.

R E F E R E N C E S

1. B e s t , W. R ., L im a rzi, L . R .:  J .  L ab . clin. m ed. 40 , 778 (1952).
2 . Cl e m m e s e n , J . ,  So r e n s e n , J . :  D an ish  m ed. B ull. 5 , 73 (1958).
3. Co o k e , J .  V.: B lood 9, 340 (1954).
4. D a m e s h e k , W ., Gu n z , F .:  L eu k e m ia . Grune an d  S t r a t to n ,  New Y ork  1958.
5. G a u l d , W . R ., I n n é s , J . ,  R o b s o n , H . N.: B rit. m ed . J .  1, 585 (1953).



OBSERVATIONS ON CHANGES IN  TH E  AGE IN CID EN CE OF ACUTE LEU K A EM IA 2 0 9

6. Gu n z , F . W ., H ough, R . F .: B lood 11, 882 (1956).
7. H e il m e y e r , L ., B er g m a n n , H .: H a n d b u ch  de r in n eren  M edizin, B e rlin , S p rin g e r  1951.

p. 570.
8. J erm akova , F . B .: A rk . P a to l.  (Moscow) 21, 44 (1959).
9. K isv á r d a y , Gy .: O rv. H e til .  98, 101 (1957).

10. K r e b s k u , A ., So b o l iev a , N .: Á rk. P a to l.  (Moscow) 17, 22 (1955).
11. L am y , Mallarm é : T ra ité  de  M cdecine, M asson, P a ris , Vol. X II . p p . 171, 198, 214 (1949).
12. L e a , A . J . ,  A bba tt , J .  D .: L an c e t, 2, 231 (1958) ; L an cet 1, 389 ( l 957)-
13. McMa h o n , B ., K o l l e r , E . K .: B lood 12, 1 (1957).
14. R ic h t e r , M. N ., in  A n d e r s o n , W. A. D .: P a th o lo g y . M osby, S t. L ouis 1953, p . 889.
15. Sa ck s , M. S., Se e m a n n , L : B lood 2, 1 (1947).
16. S ch w a rtz , E. E ., U p t o n , A . C.: B lood 13, 845 (1958).
17. S h im k in , N.: A nn. I n t .  M ed. 35, 194 (1951).
18. St u r g is , C. L. in  Ce c il  an d  L oeb  : A T ex tb o o k  of M edicine. S au n d ers , P h ila d e lp h ia  1955.
19. W ard  : c it. Da m a sh e k , W .
20. W il k in s o n , J .  F .: M odern  T ren d s in  B lood D iseases. B u tte rw o r th  a n d  Co., L ondon

1955. p . 230.
21 . W in t r o b e , M. M.: C linical H em ato logy . L ea a n d  F eb ig er, P h ilad e lp h ia  1956, p . 906.



A  k ia d á sé r t fele az Akadémia Kiadó igazgató ja  Műszaki felelős : F arkas Sándor
A kézirat nyomdába érkezett : 1959- V I. 24. —  Terjedelem : 8,50 (A /5) ív, 42 ábra, 1 melléklet

1959/49251 — A kadém iai N yom da B udapest, V., Gerlóczy u . —  Felelős veze tő ; Bernât György



A CTA  ME DICA

Том XIV. — Вып. 2

Р Е З Ю М Е

ЗНАЧЕНИЕ ГИСТЕРОСАЛЬПИНГОГРАФИИ В ДИАГНОЗЕ И ПРИ ОПЕРАТИВ
НОМ ЛЕЧЕНИИ ТУБЕРКУЛЕЗА ПОЛОВЫХ ОРГАНОВ ЖЕНЩИН

Ф. К А Р Д О Ш

Автор на основе данных, полученных после операции 40 больных, исследованных 
предварительно бактериологически (выделения из матки, месячные крови) и гистологи
чески (гистологическое исследование соскоба матки), и над которыми проводилось также 
рентгенография матки и яйцеводов после наполнения контрастным веществом (гистеро- 
сальпингография), приходит к тому заключению, что существует довольно много таких 
больных, страдающих туберкулезом половых органов, у которых бактериологическим 
исследованием или выскабливанием матки нельзя выявить туберкулеза придатков матки. 
Гистологическое исследование соскоба матки этих больных обычно показывает хрони
ческое воспаление слизистой оболочки матки, или же так наз. «пссвдотуберкулезное» 
изменение слизистой.

В таких случаях при которых клинически имелось основание к подозрению на 
туберкулез половых органов и это нельзя было доказать бактериологическим исследо
ванием (10 случаев) исследование методом гистеросальпингографии показало типичное, 
специфическое, деструктивное изменение трубы, а проведенное после операции гисто
логическое исследование доказало туберкулез придатков.

По мнению автора, в случае специфического анамнеза и клинического подозре
ния, если бактериологическое исследование дает Кох-отрицательные результаты, но 
гистологическое исследование соскоба из слизистой оболочки матки показывает обшир
ную кругоклеточную инфильтрацию или «псевдотуберкулезное» изменение, а методом 
гистеросальпингографии обнаружено деструктивное изменение трубы, с полной уверен
ностью можно поставить диагноз туберкулеза придатков.

Автор, кроме диагностического значения гистеросальпингографических исследо
ваний, приписывает этому методу также в отношении показаний оперативного лечения 
и селекции подобное значение, как и примененным в других областях туберкулеза мето
дам рентгеновского исследования. Гистеросальпингографическая картина, показываю
щая обширное, деструктивное изменение трубы — принимая во внимание клиническую 
картину и другие обстоятельства — в общем предоставляет показание хирургического 
лечения процесса придатков.

Для установления исцеления процесса придатков, автор не считает удовлетвори
тельным отрицательного результата контрольных бактериологических и гистологи
ческих (соскоб матки) исследований, ибо, несмотря на отрицательные результаты, если 
гистеросальпингографическое исследование показывает деструктивное изменение при
датков, в большинстве случаев операция выявляет творожистый туберкулез придатков. 
Отрицательный результат бактериологических и гистологических исследований (соскоб 
матки) может лишь указать на исцеление процесса придатков, но не является доказа
тельством его.

ЗАШИВАНИЕ ПУЗЫРНО-ВЛАГАЛИЩНЫХ СВИЩЕЙ ПО ЛАЦКО
Б. С Е Н Д И

Возникшие после удаления матки 9 ретротригональных пузырно-влагалищных 
свищей автор зашивал облитурпрующей операцией свода по Латцко. Все свищи исцелели 
первично. Дивертикулы или слепой придаток на месте свищей не остались. Для заши
вания возникающих после удаления матки трудно доступных рубцово-связанных свищей 
свода авторы предлагают вышеописанную, просто проводимую операцию, которой 
можно достигнуть хороших непосредственных как и поздних результатов.
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П И Т А Н И Е  М АЛЬЧИКОВ И СОСТОЯНИЕ ЗУ Б О В  В ОДНОМ ДЕТСКОМ  ДОМЕ
В Г. СЕГЕД

К. Т О Т и Д .  Х Е Т Т Ь Я Ш И

В настоящей статье авторы  сообщают собранные ими в течение 2 лет данные отно* 
сительно питания 72 мальчиков в одном сегедском детском доме. Подвоз калорий детям 
был в течение обоих годов обильным. Они получали много углеводов (70—72% ), доста
точно белков, мало ж ира. Очищенные углеводы составляли 10—14% всего количества 
полученных углеводов. Потребность в эссенциальных ж ирн ы х кислотах была обеспечена. 
77% белков были растительного, а 23% животного происхож дения. Подвоз витаминов — 
за исключением витамина D, не достигавшего минимального уровня — оказался доста
точным. Минеральные соли находились в пище в весьма обильном количестве. Особенно 
высоким было употребление Са, Р , Mg и F. М альчики получали весьма мало молока, и 
очень много мучной пищи. В общ их чертах следует считать, что их питание было забот
ливо организовано. С точки зрения зубов, правильным можно признать потребление не
значительного количества очищенных углеводов, обильного количества минеральных 
солей и систематическую еду. Исследования подтвердили, что при полном соблюдении 
оформившихся пищевых обычаев можно установить такую  дешевую систему питания, 
которая лучш е соответствует не только требованиям организма, но и зубов.

П А ТО ГИ С ТО Л О ГИ ЧЕС К И Е И ЗМ Е Н Е Н И Я  В Г Л А ЗА Х , В Ы ЗВ А Н Н Ы Е  ОСТРЫМ 
ГЕМ О РРА ГИ ЧЕСКИ М  Л И Х О РА ДО ЧН Ы М  ЗА БО Л ЕВ А Н И ЕМ

Т. О Р Б А Н  и Л.  С И Й Я Р Т О

В глазном яблоке больного, умершего вследствие острого геморрагического лихо
радочного заболевания, авторы обнаруж или в качестве частичного явления патологи
ческого процесса в ресничном теле и в сосудистой оболочке кровотечение и диффузную 
клеточную  инфильтрацию, далее в радужной оболочке и в слое палочек и колбочек сет
чатой оболочки, как и в слое ганглиозных клеток дегенеративные явления, в сосочке 
отек и в зрительном нерве лимфоидную клеточную инфильтрацию. Автор был первым, 
кто указал  на тяжелые изменения в отдельных частях глаза при острых геморрагических 
лихорадочных заболеваниях.

О П Ы Т Ы  ПО В ЗВ ЕШ И В А Н И Ю  В СЛУЧАЯХ  ОСТРОЙ ГИ П ЕРН А ТРЕМ И И
В ГРУДНОМ  В О ЗРА С ТЕ

Д . Б О Д А  и М. Г А Л А М Б О Ш

Под «острой гипернатремией» авторы подразумевают своеобразные патологические 
случаи, отличающиеся от обычных дегидратационных форм, сопровожденных только 
потерей воды, как и таких с избытком солей. Х арактерным для  картины болезни являю тся 
острое начало, тяжелые клинические симптомы, а  в сыворотке гипернатремия без значи
тельного эксикоза. В ходе своих опытов авторы проводили в целях выяснения патоме
ханизма исследования взвеш ивания воды и электролитов.

1. Исследования выявили, что в патологическом состоянии организм на самом 
деле имеет потери воды, однако, эти потери не настолько значительны, чтобы на этой 
основе можно было бы объяснить возникновение гипернатремии.

2. Результаты авторов подтверждают то преж нее предположение, что в таких 
случаях, вследствие метаболического набухания клеток, м еж ду пространствами ж ид
костей наступает смещение, причем, внутриклеточное пространство нарастает, а клетки 
за  счет уж е сокращенного внеклеточного пространства набухаю т. Все это является след
ствием наруш ения клеточного обмена веществ.

3. В ходе терапии ж идкостью  следует считаться с тем, что у таких больных потреб
ность в жидкости сравнительно меньшая. В противоположность этому в ходе восстано
вления необходимо внести большее количество солей, в первую очередь калия, чем это 
до сих пор предполагалось на основе воззрения о чистой потере воды.



Н ОВЫ Е И СТО ЧНИ КИ  Л У Ч Е Й  К О БА Л ЬТА  В Г И Н Е К О Л О Г И И

Ф. В А Н Д О Р  и Л .  Б О З О К И

Авторы излагают пригодный для лечения рака тела матки кобальтовы й шарик и 
применяемые в терапии рака шейки матки кобальтовые стержни.

Величины доз приводятся на основе физических измерений на табли цах  или же 
кривых.

И ЗМ Е Н Е Н И Я  СОСУДОВ В У Д А Л Е Н Н О Й  С Е Л Е ЗЕ Н К Е  Б О Л Ь Н Ы Х , 
СТРАДАЮ Щ ИХ Б О Л Е ЗН Ь Ю  ГОШЕ

Л. Х А Р А Н Г И  и Д .  К Л И М К О

Проведенное удаление селезенки у страдающего болезнью Гоше двадцатилетнего 
больного привело к улучшению симптомов болезни и больной еще 12 лет после операции 
был работоспособным. В удаленной селезенке наблюдались изменения префолликуляр- 
ных и фолликулярных сосудов, ф олликулярная фиброадения, патологоанатомические 
признаки спленогенной портальной гипертонии. Принимая во внимание эти патолого
анатомические симптомы авторы считают, что благоприятное действие удаления селе
зенки, меж ду прочим (спленогенная анемия и т. д.) следует искать в прекращ ении сплено
генной портальной гипертонии и они подчеркивают, что данный процесс при болезни 
Гоше всегда может иметь место, и следовательно, раннее удаление селезенки уж е по этой 
причине полностью показано.

Д А Н Н Ы Е  К ВОПРОСУ О РА ССТРОЙ СТВЕ ВСАСЫ ВАНИЯ 
П О С ЛЕ ЧАСТИЧНОГО И СС ЕЧЕН И Я  Ж Е Л У Д К А

В. В А Р Р О  и Л .  Ч Е Р Н А И

1) Авторы исследовали пищеварение и всасывание на больных, у  которы х прово
дилось частичное иссечение ж елудка по способу Бильрота И и обладаю щ их хорошо 
функционирующей культьей желудка.

2) Кривые глициновой нагрузки м выделения ксилозы у больны х с частичным 
иссечением ж елудка в общем и целом совпадали с величинами здоровых лиц.

3) Выделение ж иров у одной части оперированных больных было повышенным ; 
у последних соотношение жирной кислоты — нейтрального ж ира, по сравнению  со здо
ровыми лицами показывает смещение в пользу нейтрального жира.

4) Оперированные больные, выделяющие нормальное количество ж и р а  в общем 
сохраняли свой вес тела, в то время как больные, выделяющие много ж и р а , к ак  правило, 
более или менее значительно похудали.

5) По мнению авторов в случае субтотальной резекции ж елуд ка выявляемое у 
одной части свободных от ж алоб больных повышенное выделения ж и р а  не является 
первичным расстройством всасывания, а следствием вторичного расстройства пищева
рения, обусловленного нарушенной координацией процессов пищ еварения в резуль
тате вмешательства. П оявляю щ аяся вследствие расстройства пищ еварения малозамет
ная, но продолжаю щаяся длительное время, потеря калорий, наряду с прочими факторами, 
мож ет содействовать, наблюдаемому у одной части оперированных, уменьш ению  веса 
тела.

Н А Б Л Ю Д Е Н И Я  НАД И ЗМ ЕН ЕН И Я М И  В РА С П РЕ Д ЕЛ Е Н И И  ПО О Т Д Е Л Ь Н Ы М  
ВОЗРАСТНЫ М  ГРУППАМ  Б О Л Ь Н Ы Х , СТРАДАЮ Щ ИХ ОСТРОЙ Л Е Й К Е М И Е Й

И. Б И Р О  и Э. К Е К Е Ш

Авторы в течение 1945 — 1958 гг. наблюдали над леченными в их отделении, далее 
над вскрытыми в Патологоанатомическом институте больницы случаями лейкемии, что 
в частности з - последние годы, в полном согласии с литературными данны м и, распреде
ление по отдельным возрастным группам случаев острой лейкемии взрослы х  показывает 
определенные изменения и стало идентичным с распределением по возрасту  заболеваний 
хронической лейкемией. Соответственно с этим острая лейкемия взрослых в возрастных 
группах  выше 50 лет встречается чаще, чем в более молодых возрастных групп ах . Острую 
и хроническую  лейкемии авторы наблюдали на материале отделения в одинаковом коли
честве.
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THE VALUE OF SPLENECTOMY IN THE TREATMENT 
OF ESSENTIAL PULMONARY HAEMOSIDEROSIS

B y

B.  St e i n e r

D EPARTM ENT OF PAEDIA TRICS O F PO STG RA D U A TE M EDICAL SCHOOL, BU D A PEST 

(R ece iv ed  M ay 22, 1958)

A b o u t e ig h ty  cases of e ssen tia l p u lm o n a ry  haem osiderosis h a v e  b een  
described  in  th e  l i te ra tu re . In  f iv e  o f  th e m , th e  co n d ition  of th e  su b je c t w as 
reg a rd ed  as sa tis fa c to ry  or im p ro v in g  a t  th e  tim e  o f pub lica tion  (W y l l i e  [36] ; 
Co r r id a n  and  co-w orkers [6] ; M u n d t  a n d  K rie g el  [14] ; Cl i f f  [5] ; 
Z o r in i  an d  Ma r ia n i  [38]). The u lt im a te  o u tlo o k , how ever, for all o f  th e m  w as 
considered  fa ta l ; in  th e  view o f Ca s t r o - F r e i r e  an d  Co rde iro  [3], d e a th  
w as b o u n d  to  occur in  a few m o n th s ’, or p e rh a p s  a few y ea rs’, tim e  u n d e r  
sy m p to m s of re sp ira to ry  d istress, co r p u lm o n a le , em aciation , o r su ffo c a tio n . 
No d o u b t, th e re  is n o t a single in s ta n c e  to  be  fo u n d  in th e  l i te ra tu re  p ro v in g  
th a t  a su b jec t a t ta c k e d  b y  essen tia l p u lm o n a ry  haem osiderosis in  c h ild h o o d  
has liv ed  to  ad u lt age. A ccording to  P ro pst  [17],  th e  disease is c h a ra c te r is e d  
b y  pern icious anaem ia .

A ccep ting  Ce e l e n ’s [4] th e o ry  th a t  i t  w as in  essence a co n g en ita l a n d  
u n in te r ru p te d ly  g row ing  w eakness o f th e  e la stic  tissue , th e  a u th o rs  h a d  fo r 
a long tim e  genera lly  agreed th a t  e ssen tia l p u lm o n a ry  haem osiderosis w as 
a n a tu ra lly  incu rab le  disease. I t  a p p e a re d , h ow ever, in  an  a lto g e th e r d iffe ren t 
lig h t a f te r  P a t e r s o n  [15] in  E n g la n d , Ca s t r o - F r e ir e  and  Co r d e ir o  [2] 
in  P o rtu g a l, and  S t e i n e r  [20—24] in  H u n g a ry , h av e , in d ep en d en tly  o f  one 
a n o th e r, rep o rted  b e tw een  th em  fa v o u ra b le  re su lts  ob ta ined  b y  sp le n e c to m y  
in  fo u r cases: a rre s t o f  fu r th e r  d ev e lo p m en t, a llev ia tio n  and  com plete  reco v e ry , 
o f th e  exceedingly  g rav e  cond ition , re sp ec tiv e ly , w ith  ju s tified  e x p e c ta tio n  of 
p ro longed  su rv iv a l tim e . This new  m e th o d  o f tr e a tm e n t  was n o t ta k e n  u p  a t  
once ; u p  to  1954 i t  w as only a t te m p te d  a t  th e  p a e d ia tr ic  d e p a rtm e n t o f  J e n a  
U n iv e rs ity  [1, 10]. T h e rea fte r , h o w ever, th e  n u m b e r of sp lenectom ized  cases 
su d d en ly  rose to  six teen . The o p e ra tio n  w as perfo rm ed  on one s u b je c t o f 
S c h u l l e r  [18] in  th e  2nd  D e p a rtm e n t of P a e d ia tr ic s  of th e  M edical U n iv e r
s ity , B u d a p e s t ; on  fo u r p a tien ts  o f  J a n e l e  a n d  V a j n o r s k y  [11] in  th e  2 n d  
D e p a r tm e n t of P a e d ia tr ic s  of th e  M edical U n iv e rs ity , P rague ; in  tw o  cases 
of J i l l y  an d  I s t v á n  [12] in  th e  G en era l H o sp ita l o f  S zom bathely , H u n g a ry  ; 
an d  in  one of St e i n e r , S vastits  a n d  S zamosi [31] a t  th e  P o s tg ra d u a te  M edical

1 A cta M edica XIV/3.
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School in  B u d a p e s t. T he d a ta  o f th re e  new  cases (Nos. 5, 7 a n d  16) are 
su m m arized  in  T ah ié  V II .

T h e  in it ia l  a t t i tu d e  o f reserve in  face o f  th e  novel tre a tm e n t in v o lv in g  
sp le n e c to m y  has n o t a lto g e th e r been due to  th e  p ro fession’s u n c e r ta in ty  a b o u t 
th e  r e a l  n a tu re  o f th e  disease or its  u n aw aren ess  o f  th e  pub lica tions co n cern ed  
w ith  th e  new  m e th o d . On f ir s t  th o u g h t, i t  is le g itim a te  to  raise a n u m b e r  of 
o b jec tio n s . T he f i r s t  is th a t  th ere  is no n e e d  fo r su rg ical in te rv e n tio n  seeing 
th a t  som e p a tie n ts  a re  in  good cond ition  w ith o u t i t  ; th e y  m ay  be fo r  m o n th s  
free fro m  sy m p to m s an d  live for a long tim e  w ith  from  m odera te  to  b ea rab le  
co m p la in ts . T h e  p a t ie n t  o f Glanzmann a n d  W althard  [8], who h a d  b een  
a t ta c k e d  b y  th e  d isease in  early  ch ildhood , su rv iv e d  to  his e lev en th  y e a r  of 
age. A s im ila r case w as re p o rte d  b y  Sel a n d e r  [19] : a tta c k e d  in  in fa n c y , his 
su b je c t d ied  w h en  e ig h t years  old.

T h e  second  o b jec tio n  is th a t  sp len ec to m y  is n o t a harm less o p e ra tio n . 
T h e  th i r d  a rg u m e n t stresses th a t  th e  re su lts  o b ta in e d  b y  surgery  h a v e  so fa r  
n o t b een  conv incing  because  relapses are  k n o w n  to  h av e  occurred a n d  p a tie n ts  
to  h a v e  d ied  d esp ite  th e  o p era tio n  ; besides, th e  n u m b er of sp lenectom ies p e r
fo rm ed  is to o  sm all, a n d  th e  tim e  th a t  has e lap sed  since th e y  w ere c a rr ie d  o u t 
is to o  sh o r t  to  p e rm it of a dependab le  e v a lu a tio n  o f surgery .

T h ere  is no d o u b t th a t  th e  n u m b er o f  p a tie n ts  c u rren tly  a ffec ted  b y , o r 
dy in g  from , e ssen tia l p u lm o n ary  haem osiderosis  is m uch  g rea te r th a n  th e  
n u m b e r o f p u b lish ed  case re p o rts  seem s to  su g g est. F o r th is  reason  we deem ed  
i t  in te re s tin g  to  follow  up  as m an y  of th e  k n o w n  sp lenectom ized  cases as we 
po ssib ly  could  a n d  to  reconsider in  th e ir  l ig h t  th e  v a lu e  of sp len ec to m y  in  th e  
th e ra p y  of th e  d isease, bearing  in  m ind  all th e  ob jec tions m en tio n ed  ab o v e . 
T h e  p re se n t s tu d y  w as p ro m p ted  b y  th e  fee ling  t h a t  i t  was tim e ly  a n d  im p e ra 
tiv e  to  answ er th e  q u es tio n  w h e th e r th e  a t t i tu d e  o f reserve and  w a itin g  fo r 
fu r th e r  p ro m ising  re su lts  p rev a len t in  m a n y  q u a r te rs  was m ore to  th e  in te re s t  
o f th e  p a tie n ts  th a n  ac tive  in terference  b y  su rg e ry . In  fu rn ish ing  th e  an sw er, 
a t te n t io n  m u s t o f course be  paid  to  th e  p o in t w h e th e r u p -to -d a te  s te ro id - 
h o rm o n e  tr e a tm e n t  shou ld  n o t be p re fe rred  to  sp lenectom y.

Original case reports and follow-up results o f the first four splenectom ized  
cases of essential pulm onary haem osiderosis

I n  th e  fo llow ing we propose to  rev iew  one b y  one th e  firs t fo u r sp len ec 
to m ized  cases re p o r te d  in  th e  lite ra tu re , e a c h  in  reference to  one or m o re  o f 
th e  c u rre n t ob jec tio n s se t o u t earlier in  th e  p re se n t re p o rt, and  co m p le ted  w ith  
th e  fo llow -up  re su lts .

1. T he f ir s t  to  have  sp lenectom y p e rfo rm ed  in  essential p u lm o n a ry  
haem osiderosis  w as P aterson  [15]. H is case  suggests  itse lf  for d iscussion  in
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co n n ec tio n  w ith  th e  a rg u m en t th a t  th e  re su lts  of surgery  are n o t  co n v inc ing , 
t h a t  o p e ra tio n  fails to  s top  th e  sy m p to m s, a n d  th a t  it  is th ere fo re  n o t  ju s tif ie d  
to  expose th e  p a tie n t to  th e  h aza rd . T he fo llow ing  d a ta  are ta k e n  fro m  th is  
case re p o rt.

E . B ., fem ale , b o rn  1939, o n ly  ch ild . G ood h e a l th  u n til  18 m o n th s  w h e n  sh e  h a d  a 
severe  a t ta c k  of b ro n ch itis . A  ch est X -ra y  h a d  th e  a p p e a ra n c e  of m iliary  tu b e rc u lo s is . F re q u e n t 
feb rile  s ta te s  follow ed, la s tin g  a d a y  or tw o , w ith  ir r i ta t io n s  to  cough a n d  w i th  d y sp n o ea , 
h u t  th e re  w as no  sp u tu m  a n d  no h a em o p ty sis . F ro m  th re e  y ea rs  old, she b e c a m e  in c re as in g ly  
a n ae m ic , an d  w as in  h o sp ita l sev era l tim es. She w as tra n s fu se d  tw ice. A s a s u s p e c t  o f  m ilia ry  
tu b e rc u lo s is , a t  th e  age o f six  y e a rs , she w as su b je c te d  to  lu n g  biopsy p e rfo rm e d  J a n u a r y  17, 
1945. T h e  f in d in g s  exc lu d ed  tu b ercu lo s is . T he b io p sy  specim en  co n ta ined  e ry th ro c y te s  and  
m a n y  p ig m e n t-co n ta in in g  m acro p h ag es. I n  O c to b e r , 1945, she was a d m it te d  to  a  L o n d o n  
h o sp ita l .  O n  adm iss io n  she w as v e ry  pa le  ; w e ig h ed  n o t  m ore  th a n  34 lb ; th e  c o n ju n c tiv a  
w as s lig h tly  yellow , th e  lu n g s an d  h e a r t  f in d in g s  w ere  n e g a tiv e  ; th e re  w as n o  c lu b b in g  of 
th e  f in g e rs  ; th e  liv e r w as n o rm al in  size ; th e  ly m p h  n o d e s  were n o t en la rg ed  ; th e  M a n to u x  
te s t  w as n e g a tiv e  a t  a  d ilu tio n  of 1 : 100. X - ra y  e x a m in a tio n  show ed a d e lic a te  h o m o g en eo u s 
fro s te d -g la ss  a p p ea ran ce  in  b o th  lu n g s. T he c h ild ’s b lo o d  group  was 0, R h  n e g a tiv e .  R B C  
2 000 000 ; re ticu lo c y te s  16°/o0 ; e ry th ro c y te  s e d im e n ta t io n  ra te  15 m m  ; r e d  b lo o d  cell 
re s is ta n c e  fro m  0.33 to  0 .51%  N aC l ; cold a g g lu tin in  n e g a tiv e  a t  -f- 4° C. I n  a  d ilu tio n  of 
1 : 8, a g g lu tin a tio n  w ith  0 -group  e ry th ro c y te s  w as p o s it iv e  a t  -f- 4° C, b u t  n e g a t iv e  a t  37° C. 
A t th e  second  ex am in a tio n , cold ag g lu tin in s  w ere  n o t  enco u n tered  ; th e  p e r ip h e ra l  sm ear 
re v ea le d  no  sp h e ro cy te s  ; se rum  cho lestero l w as 104 m g  p e r 100 m l ; h a e m o g lo b in  30%  ; 
W B C . 8600 ; seg m en ted  n eu tro p h ils  66%  ; ly m p h o c y te s  30%  ; eosinophils 4 % . Fo llow ing  
tra n s fu s io n  o f 1300 m l of b lood th e  h aem o g lo b in  c o n te n t  rose  to  80% . S te rn a l p u n c tu r e  show ed 
n o rm a l b o n e  m arrow . In  th ree  w eeks’ tim e  m a rk e d  a n a e m ia  developed a g a in  a n d  th e  h a em o 
g lo b in  c o n te n t  fell to  55% . T h ere  w as no b lood  in  th e  faeces , an d  th e  u rin e  w a s  n o rm a l. Som e 
h a e m o ly tic  p rocess w as su sp ec ted , b ecause  th e  se ru m  b iliru b in  had  risen  to  2 m g  p e r  100 ml 
a n d  u ro b ilin o g e n  above no rm al. S p len ec to m y  w as p e rfo rm ed  O ctober 19, 1945. A fte r  th e  
f i r s t  six  p o s to p e ra tiv e  m o n th s , d u rin g  w hich  th e  p a t ie n t  h a d  been g iven iro n  m e d ic a t io n  and  
tw ice  a  w eek 2 m l o f C am polon , an ae m ia  w as fo u n d  to  be  subsid ing  a n d  th e  h a em o g lo b in  
c o n te n t  to  v a ry  b e tw een  70%  an d  9 0% . T he ch ild  n e v e rth e le s s  suffered fro m  f r e q u e n t  c a ta r rh s  
a n d  h a d  te m p e ra tu re s  la s tin g  tw o  or th ree  d a y s , acco m p an ied  by a ir  h u n g e r  a n d  p a llo r. 
H a e m o p ty s is  w as fre q u e n t ; th e  f i r s t  b lo o d -s trea k ed  s p u tu m  w as observed in  D e ce m b er 1945.

F ro m  th is  case P a t e r s o n  [15] h im se lf h a d  d raw n the co n c lu sio n  th a t  
th e  o p e ra tio n  w as in  som e degree a fa ilu re , a n d  on no m ore o f  h is  p a tie n ts  
a ff lic ted  w ith  essen tia l p u lm o n a ry  haem osiderosis  was sp lenectom y p e rfo rm ed . 
T h is conclusion  p ro v ed  to  have  been p re c ip ita te , for the  case r e a p p e a re d  in  
th e  l i te ra tu re  in  1947, w hen W issl e r  [35] re p o r te d  th a t  the  l i t t le  g irl sp lenec- 
to m ized  in  E n g lan d  h a d  been  a d m itte d  to  th e  ch ild ren ’s s a n a to r iu m  “ P ro  
J u v e n tu te ”  in  S w itzerland  an d  was th e re  fo u n d  to  be u n in te r ru p te d ly  im p ro v 
ing , w ith  good hope fo r th e  im p ro v em en t to  la s t .  T he following c lin ica l f in d in g s 
w ere p u b lish ed  b y  W i s s l e r  [35].

S lig h t p o ly m icro ad cn ia . T he X -ra y  show ed n u m e ro u s  foci sca ttered  in  th e  lu n g , p a r tic 
u la r ly  i ts  m id d le  p a r t  ; th e  p a t te rn  w as re m in isc e n t o f  B e sn ie r—B oeck’s d ise a se . T h e  p re - 
o p e ra tiv e  b lood  R B C  of 2 800 000 h a d  risen  to  4 400 000, th e  value  for h a e m o g lo b in  fro m  
30%  to  9 4 % , a n d  th a t  fo r re ticu lo c y te s  h a d  d ro p p e d  fro m  betw een  16%0 a n d  50%„ to  4%„ ; 
p la te le t  c o u n t, b leed ing  tim e , and  o sm otic  re s is tan c e  o f  th e  e ry th ro c y te s  w e re  n o rm a l. O n 
tw o  occasions, w ith o u t a n y  trac ea b le  cause , in  th e  ab sen ce  o f b ro n ch itis  a n d  h a e m o p ty s is , 
h aem o g lo b in  decreased  to  67 — 70% . E v en  d u rin g  sy m p to m -fre e  periods, a  rise  in  th e  n u m b e r  
o f  re tic u lo c y te s , occasionally  reach in g  100%„, w as n o tic e d . T here  was no b lo o d  in  th e  faeces. 
L a b o ra to ry  in v es tig a tio n s  o f  g a s tr ic  w ash ings d isc losed  th e  p resence of blood o n  o n e  o ccasion , 

u t  th is  w as th o u g h t to  h av e  been  due  to  in ju ry  cau sed  b y  th e  g astric  tu b e .

1*
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I n  W issler’s [35] v iew , n o tw ith s tan d in g  so m e  ra re  and  m ild  re lap ses , 
th e  effec ts  o f th e  su rg ica l in te rv e n tio n  w ere d e f in ite ly  beneficial, b r in g in g  
h aem o ly sis  dow n to  a leve l o n  w hich it  could  b e  k e p t  well in  h an d . In d e e d , 
th e  im m e d ia te  p o s to p e ra tiv e  sym ptom s — f re q u e n t  fevers, dysp n o ea , an d  
h a e m o p ty s is  — g rad u a lly  su b sid ed , and  th e  fo llow ing  y e a r there  w as a su d d e n  
se n sa tio n a l im p ro v em en t : a ll com plain ts ceased  a n d  th e  sp lenectom ized  li t t le  
g irl liv e d  th e  life of a n o rm a l child . In  answ er to  a n  in q u iry , w hich E . K e l e 
m en  [13] w as good eno u g h  to  p u t  to  him  on  o u r b eh a lf , D r. W issler  k in d ly  
s ta te d  t h a t  a lth o u g h  th e  haem o g lo b in  co n te n t occasio n a lly  decreased to  6 4 % , 
th e  c h ild  con tin u ed  to  be  free  from  com plain ts , v is i te d  public school re g u la r ly , 
a n d  “ se i n a ch h e r ein  ganz an d e re s  K ind  gew esen” . I n  M ay 1950, in  its  e le v e n th  
y e a r  o f  age, she h a d  b een  ta k e n  back  to  E n g la n d , since w hen n o th in g  h as  
b een  h e a rd  o f her. E v e n  so , w ith  sp lenec tom y  p erfo rm ed  in O ctober, 1945, 
w h en  th e  p a tie n t w as s ix  y e a rs  old, th e  v e rif ie d  s ta te  of im p ro v em en t h a d  
la s te d  o v e r an  u n b ro k en  p e rio d  o f alm ost f iv e  y e a rs .

2 . A  solid a rg u m e n t a g a in s t sp lenectom y  in  th e  tre a tm e n t o f  e ssen tia l 
p u lm o n a ry  haem osiderosis is  th a t  th e  b en efic ia l e ffects p roduced  b y  i t  are  
n o t  la s tin g  : crucial crises occu r soon a fte r  th e  o p e ra tio n , w ith  one o f  th e m  
p o ss ib ly  end ing  fa ta l. T h e  v a lid ity  of th is  o b je c tio n  is best discussed in  th e  
l ig h t o f  o u r ow n sp len ec to m ized  case : U . G ., a  b o y  b o rn  in  1945, w ho fro m  
th e  sp r in g  of 1950 h a d  b een  tre a te d  in v a rio u s  d ispensaries and  h o sp ita ls  on 
a  d iag n o sis  of ad v an ced  a n d  pernicious a n a e m ia  u n t i l  April, 1951, w hen  he 
cam e u n d e r  our care. A  d e ta ile d  rep o rt o f th is  case  has been p u b lish ed  e a r
lie r [20] describ ing  th e  cou rse  ru n  b y  th e  d isease f ro m  its  beginning to  F e b ru a ry  
18, 1954. To th a t  p e rio d  w e shall rev e rt in  so f a r  o n ly  as the  purposes o f  th e  
p re s e n t s tu d y  will d em an d  i t ,  b u t  we propose to  g ive a full account o f a ll th e  
la te r  deve lopm en ts.

S p len ec to m y  in  th is  case  w as p erfo rm ed  o n  J u ly  7, 1952. As can  b e  seen 
f ro m  T ab le  I , before o p e ra tio n  th is  su b jec t w e n t th ro u g h  six m a jo r a t ta c k s ,  
e a c h  tim e  d isp lay ing  c lin ica l sy m ptom s ty p ic a l o f  e ssen tia l p u lm onary  h a e m o si
d e ro sis , a n d  ad v an ced  a n a e m ia  (RBC a ro u n d  2 000 000 and  v e ry  low  v a lu es  
fo r  haem og lob in ), f re q u e n tly  associated  w ith  m a rk e d  eosinophilia.

F ro m  th e  d a ta  in  T a b le  I I  i t  appears le g it im a te  to  d istinguish  f iv e  co n 
se c u tiv e  periods in  th e  p o s to p e ra tiv e  clin ical d ev e lo p m en t.

I n  th e  f i r s t  period , co vering  the  f ir s t  s ix  p o sto p era tiv e  m o n th s , th re e  
a t ta c k s  occurred . T h e  e a r lie s t, w hich w as o b se rv e d  on th e  th ird  d a y  a f te r  
o p e ra tio n , show ed sy m p to m s  of pneum on ia , th e  second s im u la ted  m ilia ry  
tu b e rc u lo s is , an d  th e  th i r d  w as associated  w ith  fo llicu la r tonsillitis . T h e  f ir s t  
a t ta c k ,  a lth o u g h  it  o c cu rred  on ly  th ree  days a f te r  su rg e ry , was no t acco m p an ied  
b y  g ra v e  anaem ia  ; n o r  w as  th is  ty p ica l sy m p to m  p re sen t a t th e  tim e  o f th e  
seco n d  a t ta c k  ; on ly  in  th e  th ird , on J a n u a ry  18, 1953, was i t  m a rk e d , y e t  it  
su b s id e d  in  a week.
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T able  I

Laboratory data o f  S te in er 's  case in  the preoperative stage
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A pril 8, 1951 firs t 2-2 30 0-6 8-4 l 59 l l 33 5
J u ly  6, 1951 second 2-8 20 0-3 7-4 4 78 l — 13 4 104
Ju ly  16, 1951 2-6 40 0-7 14-2 19 63 4 — 11 3
A ug. 10, 1951 28
O ct. 12, 1951 th ird 1-8 22 0-6 9 1 9 52 13 l 18 7 220
O ct. 17, 1951 1-9 30 0-7 6-0 5 62 10 l 17 5 —

N ov. 15, 1951 3-2 52 0-8 5-7 5 43 20 — 28 4 16

D ec. 29, 1951 fo u rth 1-9 20 0-5 6-0 4 69 6 — 19 2 200
Tan. 4 , 1952 1-6 25 0 -7 — 6 49 26 — 15 4 —

F eb r. 18, 1952 fif th 2-2 27 0-6 7-9 4 60 11 — 21 4 80
F eb r. 22, 1952 2-8 39 0-6 11-2 5 56 15 l 20 3 176
M a rd i 1, 1952 3-6 52 0-7 5-4 2 41 25 l 28 3 34

A pril 21, 1952 4-2 66 0-8 8-5 4 48 15 l 26 6 2
M ay 31. 1952 six th 1-8 38 1-03 — — — — — — — 80

T he second p eriod , la s tin g  fro m  F e b ru a ry  26, 1953, to  M arch  18, 1954, 
m erits  p a r tic u la r  in te re s t for th e  re m a rk a b le  im p ro v em en t in  th e  ch ild ’s 
co n d itio n , w ith  com plete  absence o f  a n y  re lap ses . In  th is  period  th e  ch ild  was 
a tte n d in g  school a n d  p lay ing  fo o tb a ll, an d  h a d  no com plain ts a t  a ll. A s, how 
ever, ro en tg en o g ram s show ed no  changes to  h av e  ta k e n  p lace, a n d  as th e  
c lu b b in g  of th e  fin g ers , th e  pecu lia r p in k -b lu e  co lour of th e  sk in , a n d  ex e rtio n a l 
d y sp n o ea , co n tin u ed , i t  was obv ious t h a t  a lth o u g h  th e  process h a d  b een  a rre s ted  
a n d  no dangerous a tta c k s  had  o ccu rred , reco v e ry  was b y  no m ean s com ple te .

In  th e  th ird  period, b e tw een  M arch  18, 1954, and  M arch 29 , 1956, th e  
a t ta c k s  reap p ea red  : five  a d d itio n a l re lap ses  w ere observed. I t  w o u ld  be
w ro n g  to  app ly  to  th e m  th e  te rm  crisis, in  th e  sense i t  was used  fo r th e  p re o p e 
ra t iv e  stage , because  in  none d id  th e  R B C  fall below  3 000 000, a n d  o n ly  in 
tw o  w as th e  haem oglob in  c o n te n t co n sp icuously  low ; in  o th e r  w o rd s, th e  
boy  h a d  n o t been in  danger o f h is life. C a th e te risa tio n  of th e  h e a r t  rev e a le d  
chron ic  cor pu lm onale .

T he fo u rth  a t ta c k  for w hich he  h a d  b een  a d m itte d  la s ted  from  M arch  18 
to  M arch  22, 1954. T h e  co m p la in ts  w ere im p a ired  ap p e tite  a n d  w eak n ess , 
on one occasion w ith  a rise  in  te m p e ra tu re  to  38.5° C. The sy m p to m s co m p rised  
a m ark ed  drop in  th e  haem oglob in  c o n te n t, leu k o cy to sis , an d  a sh if t to  th e
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Table II

Laboratory data o f  Steiner's case in  the postoperative stage 
S p len ec to m y  perform ed J u ly  7, 1952
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J u ly  10, 1952 firs t 3-7 63 0-8 4-5 24 49 _ — 24 3 —

J u ly  15, 1952 4-2 80 0-9 14-6 5 72 13 — 8 2 9

O ct. 18, 1952 second 3-2 63 0-9 17-2 3 63 1 2 30 1 —

N ov. 28, 1952 4-2 70 0-8 28 6 63 — — 27 4 —

J a n . 18, 1053 th ird 2-4 — _ 7-9 4 60 11 — 21 4 —

F eb r. 23, 1953 2-6 70 1-3 17 5 75 2 1 15 2 —

F eb r. 26, 1953 3-5 70 1-0

O ct. 30, 1953 4-1 71 0-8 6-9 2 70 1 — 25 2 25

M arch  18, 1954 fo u rth 3-4 36 0-5 1 8 0 15 60 — — 20 5 100

M arch  22, 1954 4-2 60 0-7 — 14 67 6 — 11 2 —

A ug. 19, 1954 fif th 3-6 67 0-9 7-0 4 72 — — 21 2 18

Aug. 21, 1954 3-7 67 0-9 10-0 10 62 5 2 16 5 30

A ug. 24, 1954 4-8 —

Aug. 27, 1954 4-1 80 0-9 10-0 12 47 14 — 18 9 —

J a n . 5, 1955 six th 3-4 45 0-6 6-0 4 64 2 2 6 22 180

F e b r . 1, 1955 4-8 80 0-8 14-0 10 73 1 — 14 1 80

O ct. 1955 seven th occurrec a t honíe, w it h no  c oc to r n  a tte ndanc e

D ec. 15, 1955 eigh th occurred  a t  hom e, w ith  no  d o c to r n  a tten d an ce

J a n .  3, 1956 3*5 5-4 0-7 12-5 4 78 1 — 14 3 40

M arch  3, 1956 4-0 75 16-0

le f t in  th e  sm ear. C onsp icuous was th e  100°/O0 v a lu e  for re ticu lo cy tes . T h ere  
w as in te n se  po ly ch ro m asia , an isopoik ilocytosis, m ic ro spherocy tosis , a l im ite d  
n u m b e r  o f Jo lly  bod ies, a n d  oligochrom ia. Tw o b lood  transfusions su fficed  
to  re s to re  th e  s ta te  a n d  th e  p a tie n t  was d isch a rg ed  on  th e  fo u rth  day .

T h e  f if th  a t ta c k  o ccu rred  on A ugust 19, 1954, an d  la s ted  fo u r d ay s , 
fo llow ing  tw o  w eeks o f h ead ach es , w eakness, a n d  fa tig u e . A naem ia  su b sid ed  
w ith o u t iro n  m ed ica tio n . T h ere  w as sligh t re ticu lo cy to s is .

T h re e  weeks befo re  th e  s ix th  a t ta c k  th e  ch ild  h ad  passed th ro u g h  a 
feb rile  s ta te ,  h ad  h ead ach es  a n d  v ertigo , b u t  no  d o c to r  h a d  seen h im . O n his 
ad m iss io n  J a n u a ry  5, 1955, he w as m ild ly  ja u n d ic e d . D uring  his s to ry  in  th e  
h o sp ita l  RB C  rose fro m  3 500 000 to  5 000 000. T h e  haem oglobin  c o n te n t 
w as low , w ith  a te n d e n c y  to  d rop  a fte r  ev e ry  r ise . T h e  q u a lita tiv e  c o u n t fre 
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q u e n tly  show ed a sh ift to  th e  left. T he n u m b e r  o f eosinophils v a r ie d  b e tw een  
1 a n d  17% . M ost re m ark ab le  was th e  c o n s is te n tly  high re tic u lo c y te  c o u n t : 
w h ereas  in  th e  p reo p e ra tiv e  stage  as th e  sy m p to m s h ad  subsided  so th e  value 
fo r re ticu lo cy te s  h a d  u su a lly  reg a in ed  n o rm a l va lue , in  th e  p o s to p e ra tiv e  
s tag e  i t  ran g ed  in v a ria b ly  be tw een  40°/oo a n d  180°/00, and  fo u r w eeks a fte r  
su rg e ry  w as s till above  100°/0O. O n J a n u a r y  15, 1955, he su d d e n ly  w e n t pale 
a n d  w as seized b y  in d isp o sitio n . T h ere  w as susp icion  th a t  he h a d  a tu ssle  
w ith  a  w ard  m ate . B y  daw n  h aem o p ty s is  w as observed. In  th e  m o rn in g  he 
w as v e ry  pale  an d  w eak , and  b re a th in g  ra p id ly ; th e  pulse was f ilifo rm  a t  a ra te  
o f 140 to  160; m ovem en t of th e  a la e u a s i w as observed . The X - ra y  f in d in g  was 
u n c h a n g e d . No d o u b t, b y  its  sy m p to m s th is  a t ta c k  rem inded  one  v e ry  m uch  
o f th e  period ica lly  recu rrin g  grave s ta te s  seen  in  th e  p reo p era tiv e  s ta g e . S tr ik 
in g  w as, how ever, th e  absence of an aem ia , th e  sign m ost c h a ra c te r is tic  o f a 
crisis in  essen tia l p u lm o n a ry  haem osiderosis. T h is gave rise to  th e  th o u g h t 
t h a t  w e w ere n o t facing  an  anaem ic  crisis su ch  as we had  seen b e fo re  su rg e ry , 
b u t  t h a t  h aem o p ty sis  in  th e  child  a ffec ted  w ith  chronic cor p u lm o n a le  was 
due  to  an  increase in  th e  p ressu re  o f th e  p u lm o n a ry  c ircu la tion  fo llo w in g  th e  
b o y ’s exertions. T h e  soundness of th is  su p p o s itio n  found c o n firm a tio n  in  th e  
fa c t t h a t  th e  a la rm in g  sym p to m s su b sid ed  in  tw o  days. P a th o lo g ic  increases  
in  p ressu re  in  th e  lesser c ircu la tio n  were co n firm ed  b y  c a th e te risa tio n  s tu d ie s  [9].

T he ex ac t d a ta  observed  in  th e  s ix th  a t ta c k  are  listed  in  T ab le  I I I .  A cco rd 
ing  to  his m o th e r, in  O ctober, 1955, th e  b o y  h a d  haem optysis o f  th r e e  days 
d u ra tio n , an d  in  D ecem ber he h ad  40° C fev e r la s tin g  for a w eek . N o  d o c to r 
h ad  seen h im  on these  occasions. H e co m p la in ed  o f headaches a n d  e x e rtio n a l 
dy sp n o ea . O n adm ission , J a n u a ry  3 ,1 9 5 6 , h is lips w ere sligh tly  c y a n o tic  even

Table I I I

Laboratory f in d in g s ; the six th  attack in  S te iner's  splenectomized case

1955 Jan . 5. J a n .12 Jan . 17 Jan . 20 Jan . 22
Fcbr.

1
Febr.

3
F ebr.

8
F ebr.

18
Febr.

19

E ry th r . ,  m i l l io n ........................ 3-4 3 0 3-8 5-4 3-4 4-8 4-9 4-8 5 0 5-3

H aem oglob in  in  % ................. 45 36 54 90 68 80 54 57 90 90

L eu co cy te s  in  h o u s................ 6 12 13 11 14 14 4 22 15 11

S ta ffs ............................................. 4 10 10 2 13 10 9 10 — —

Segm en ted  n e u tr o p h i l s .......... 64 69 48 43 62 73 64 72 63 39

E osinophils ................................. 2 2 3 — 6 1 12 5 7 4

B a s o p h i ls ...................................... 2 — — — 1 — — — — —
M o n o c y te s .................................... 6 3 10 3 4 3 1 3 4 4

L y m p h o cy tes  ............................ 22 16 29 52 14 13 14 10 24 53

R eticu lo cy tes  in °/o 0 .............. 180 75 45 65 — — — 100 — —
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w hile  h e  was re s tin g . T h e  h e a r t  was fo u n d  to  r e a c h  beyond th e  r ig h t edge 
o f  th e  s te rn u m  by  h a lf  a fin g e rb read th , a n d , to  th e  le ft, th e  m ed io c lav icu la r 
lin e  b y  a fu ll one. A  so f t ap ica l systolic m u rm u r  w as heard . T he p u lse  r a te  
w as 100. The la b o ra to ry  find ings were as fo llow s : RBC 3 500 000 ; h a e m o 
g lo b in  54%  ; th e  sm ea rs  show ed an iso p o ik ilo cy to sis , slight po ik ilo cy to sis , 
p o ly ch ro m asia , an d  a few  ta rg e t  cells, b u t  no  J o l ly  bodies. The v a lu e  fo r r e t i 
cu lo c y te s  was 4°/00. A  c o u n t m ade M arch 3, 1956, showed 4 000 000 R B C , 
75 %  haem oglob in , a co lo u r index  of 0,95, a n d  16 000 WBC.

D u rin g  th e  fo u r th  p er io d , from  M arch, 1956, to  Ja n u a ry , 1957, th e  p a t ie n t  
w as in  a n  en tire ly  s a t is fa c to ry  condition, free f ro m  a n y  relapse. This is a m a t te r  
o f  g re a t im p o rtan ce , sho w in g  th a t  sp lenec tom y  is cap ab le  no t only o f m it ig a t
in g  th e  sy m ptom s o f th e  d isease b u t also o f c h a n g in g  th e  rh y th m  in  th e  r e c u r 
ren ce  o f  a tta c k s  an d  p o stp o n in g  relapses fo r as m u c h  as 9 m o n th s, an d  even  
a fu ll yea r.

T h e  f i f th  period  b e g a n  in  J a n u a ry , 1957, w ith  a slight re lapse. R B C  w as 
3 600 000, b u t tw o  d a y s  la te r  rose to  4 100 000 ; th e  haem oglobin  w as 7.2 
g/100 m l. On F e b ru a ry  20, 1957, RBC w as 4 800 000, and  th e  h aem o g lo b in  
13 g /100  m l. On M arch  14, 1957, th ere  o c c u rre d  vom iting  from  to n s illitis , 
d e h y d ra tio n  and  a g g ra v a te d  dyspnoea. In fu s io n s  o f flu ids and  s tro p h a n tin e  
b ro u g h t ra p id  im p ro v e m e n t ; RBC in c reased  to  5 800 000, p ro b a b ly  due , 
in  p a r t ,  to  th e  d e h y d ra tio n . On D ecem ber 12, 1957, th e  sp u tum  w as o b se rv ed  
to  be  slig h tly  b lo o d -s tre a k e d , y e t RBC w as 4 800 000, th e  h aem og lob in  13 
g/100 m l, and  th e  re tic u lo c y te  coun t 25°/00. O ccasiona lly  a few h e a rt- fa ilu re  
cells w ere  found  in  th e  sp u tu m . The te s t  fo r J o l ly  bodies was p o sitiv e . O n 
J a n u a r y  29, 1958, sy m p to m s  of card iac d e c o m p e n sa tio n  becam e p re d o m in a n t. 
T h e re  w as m ark ed  to n s illitis  and  m ore th a n  u s u a lly  grave anaem ia. R B C  w as 
3 340 000. T he h aem o g lo b in  co n ten t 9.6 g /100m l, a n d  in  th e  q u a lita tiv e  c o u n t 
th e re  w as a sh ift to  th e  le f t. T he value for re tic u lo c y te s  was 50°/00. S tro p h a n tin e  
a n d  p redn isone w ere ad m in is te red . A few d ay s  la te r  RBC was 4 800 000, th e  
haem o g lo b in  c o n te n t in c reased  to  10.4 g /100 m l, an d  th ere  was no sh if t to  
th e  le f t. O ur clin ical d iagn o sis  was in c o m p e n sa te d  cor pulm onale. T h e  p a t ie n t  
w as d isch arg ed  in  F e b ru a ry , 1958. The n e x t w e h e a rd  of him  was t h a t  on M ay 
12, 1958, he su d d e n ly  d ied  a t hom e, w ith  a ll sy m p to m s p o in tin g  to  h e a r t  
fa ilu re . No au to p sy  w as perfo rm ed  ; th e  d ia g n o s is  h ad  been e s ta b lish e d  b y  
lu n g  b iopsy .

T o com plete o u r acco u n t of th is  case w e a t ta c h  Table IV show ing  th e  
p re o p e ra tiv e  an d  p o s to p e ra tiv e  changes in  th e  ra t io  of the  m yelo id  to  th e  
e ry th ro id  elem ents in  th e  bone m arrow .

T h e  figure in  th e  t e x t  illu stra tes th e  ch an g es  in  the  dynam ics o f  th e  
d isease.

3. This case — as w e ll as case 4 to  b e  re p o r te d  below — su g g est th e m 
selves fo r d iscussion o f  th e  a rg u m en t th a t  th e  re su lts  of sp lenectom y m u s t be
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Table IV
Changes in  the ratio o f  m yelo id  to erythroid elements in  the bone marrow o f  S teiner's splenectomized

case

Date Ratio

In  p re o p era tiv e  c r is is ............................................................ O ctober 19, 1951 0-7 : 1

O ctober 27, 1952 1 : 1
A ugust 17, 1954 3 : 1

In  p o s to p e ra tiv e  a t t a c k s ..................................................... J a n u a ry  7, 1955 5 : 1
F eb ru a ry  8, 1955 2 : 1

In  sy m p to m -free  p e r io d s ..................................................... f  A u g u st 4, 1952 5 : 1

D ecem ber 5, 1953 3 : 1

N ote. In  th e  absence o f  m yelogram s these  d a ta  shou ld  be appraised  w ith  reserv a tio n , 
for ex ten siv e  e ry thropoiesis can  equally  be due to an  increase  in  e ry th ro id  an d  a  decrease in 
m yeloid  elem ents.

m e Hb W C Re

4 eo- 20 200-

3- 60- 15- 150-

2- 4 0 ' w - WO-

1 - 20- 5 ■ 50-

1//.
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h ig. 1. P reo p e ra tiv e  an d  p o s to p e ra tiv e  changes in  th e  d y n am ics o f th e  disease  in  S t e i n e r ’s

sp lenectom ized  case
Note. P re o p e ra tiv e  crisis c h a ra c te rised  by  a  v e ry  low  R B C  an d  haem oglobin  c o n te n t, high 
re ticu lo c y te  count, and  p ro life ra tio n  of m yeloid  e lem en ts  in  bone m arrow . O n rem ission, 
o n ly  3 000 000 e ry th ro cy te s  a n d  ab o u t 52%  h aem oglob in  ; p ro life ra tio n  o f m y elo id  e lem ents 
in  bone  m arro w  less m a r k e d ;  re ticu lo cy te  co u n t n o rm al. In  f irs t  p o sto p e ra tiv e  a tta c k , re d 
cell c o u n t no longer w ith in  th e  danger-zone ; haem o g lo b in  63%  ; re ticu lo cy to s is  less p rom i
n e n t ; no  p ro life ra tion  o f m y elo id  e lem ents in  bone m arro w . On rem ission , a fu r th e r  rise in 

th e  n u m b er o f e ry th ro c y te s  ; re ticu lo c y to s is , in te res tin g ly , p e rsis ted .
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c o n s id e re d  inconclusive u n t i l  m o re  tim e w ill h a v e  e lapsed  to  decide on  th e  
b e n e f ic ia l  effects of su rgery .

T h e  following d a ta  a re  ta k e n  from  Castro -F reire  an d  Co r d eir o ’s 
1948 r e p o r t  [2].

A  b o y , six  y ears o f age, b o r n  to  te rm  and  b re s tfed , h a d  h a d  fre q u e n t ch ills ; b lood  
in  s p u tu m  ; re cu rre n t nose b le e d in g . A  stran g e  co m p la in t, n o t  m en tio n ed  in  d e sc rip tio n s  o f 
o th e r  c a se s  o f  th is  disease, w as f r e q u e n t  co litis  w ith  b lood  in  th e  stoo ls. A t th e  age o f  fo u r th e  
c h ild  h a d  gone  th ro u g h  h ila r a d e n o p a th ie  tu b ercu losis w h ich  h a d  ta k e n  a  y e a r  to  h e a l. B y  th e  
P o r tu g u e s e  a u th o rs  he w as f i r s t  se e n  in  1944 ; th e  c o m p la in ts  w ere th e n  fa tig u e  a n d  h a em o 
p ty s is .  P h y s ic a l ex am in atio n  re v e a le d  p a llo r  of th e  sk in  a n d  th e  v isib le  m ucous m em b ran e s , 
no  te m p e r a tu r e  e levation  ; a p u lse  r a te  o f  120, and  a  re sp ira t io n  r a te  o f 35. C lin ical a n d  X -ra y  
e x a m in a t io n s  o f th e  lungs y ie ld e d  n e g a tiv e  resu lts . A so ft c a rd ia c  m u rm u r w as h e a rd . Severe  
h y p o c h ro m ic  anaem ia was e s ta b lish e d . L a b o ra to ry  in v e s tig a tio n s  disclosed 33%0 re ticu lo c y te s , 
r e s is ta n c e  o f th e  red  blood cells b e tw e e n  0.50 and  0.18 N aC l% , a  m ean  av erag e  e ry th ro c y te  
d ia m e te r  o f  6.8 [i, and  a  m ean  e r y th ro c y te  volum e o f 101 fi3 ; th e  h a e m a to c r it  w a s  25%, 
a n d  th e  p la te le t  coun t no rm al o r  s l ig h tly  su b n o rm al ; in  th e  b o n e  m arro w  th e re  w as a  pe rio d ic  
in c re a s e  in  th e  n u m b er o f e ry th ro b la s ts  ; b leeding a n d  c lo tt in g  tim e s  w ere g e n e ra lly  no rm al. 
T h ro u g h o u t  th e  tw o-year o b s e rv a tio n  p e rio d  nose b leed in g  w as  re g u rla rly  r e c u r re n t  ; th e  
c lin ica l a n d  haem ato log ical s ta te  re m a in e d  large ly  u n c h an g e d , e x ce p t fo r th e  sp leen ’s b ecom ing  
p a lp a b le  a n d  fo r th e  g rad u al a p p e a ra n c e  o f haem o rrh ag es in  th e  sk in  an d  th e  m u co u s m e m b ra 
n es. O n  X - ra y  ex am in atio n  th e  lu n g s  w ere  found  to  be p o s itiv e  a t  th e  end of th e se  tw o  y ears , 
fo r  th e  f i r s t  tim e  in  th is  case. S p le n e c to m y  w as p e rfo rm e d  M ay  2, 1947, a n d  w as o b v io u sly  
su c c ess fu l, fo r  a fte r some m o n th s  th e  c h ild  w as found  to  h a v e  co m p le te ly  reco v ered  c lin ica lly  : 
a n a e m ia  d isap p ea red , th e  p la te le t  c o u n t  stay ed  n o rm al, h a em o p ty s is  w as a b se n t, a n d  th e  
c h ild ’s g e n e ra l condition  w as s a t is fa c to ry .  Several p o s to p e ra t iv e  X -ra y  s tu d ie s  sh o w ed  th e  
lu n g s  t o  b e  clear. The blood c o u n ts  w e re  be ing  k e p t u n d e r  o b se rv a tio n  u n til  th e  en d  o f  O c to b er, 
1954 ; th e  v a lues show ed th e  f lu c tu a t io n s  lis ted  in  T ab le  У , w h ich  we h av e  ta k e n  o v e r fro m  
Ca s t r o - F r e ir e  and  Co r d e ir o ’s o r ig in a l re p o rt  [2].

Table V
Laboratory f in d in g s  in  Castro-Freire and Cordeiro’s splenectomized case
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J a n . 8, 1945 . . . . 25 1-9 0-63 11-9 _ 54 4 0 12 30 7 3
F e b r . 28 , 1947 . . . . 40-5 2-8 0-72 9-2 l 41 9 0 4 45 4-30 4

Apr. 10, 1947 ......... 74 4-1 0-9 6-2 3 49 5 0 6 37 6 5-3

M a y 2 , 1947 ............ s p 1 e n  e e t c m y p e r  f  0 г m e d

M a y 2, 1947 ............ 68 4-6 0-8 21 6 72 1 0 8 13 — — -
M a y 7 , 1947 ......... 81 4-3 0-94 20 5 67 5 0 5 17 — - ■

Nov. 1, 1947 . . . . 87 4-2 10 9-8 3 31 11 0 3 52 4-3 1-3

D ec. 23 , 1947 ......... 87 4-6 0-9 9 1 52 3 1 4 39 4-3 1-3

Jan. 23 , 1948 ......... 84 3-84 1 10-6 2 32 4 0 5 56 4-3 1-3

Nov. 11 , 1952 . . . . 81 4-4 0-9 6 0 62 3 0 4 31 4 1-3

J u n e 3 , 1953 . . . . 91 4-2 10 6 0 60 5 0 1 34 4-3 1-3

O c t . 25. 1954 ......... 87 4-8 0-9 8-4 0 60 4 0 6 30 4 1-3
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W e are  in d e p te d  to  th e  P o rtu g u ese  a u th o rs  fo r p e rso n a l in fo rm atio n , 
rece iv ed  in  D ecem ber, 1955, s ta t in g  th a t  on th e  ev idence  o f f re q u e n t X -ra y  
ex am in a tio n s  an d  to m o g ram s, m ore th a n  e ig h t y ea rs  a f te r  th e  su rg ica l in te r 
v e n tio n  th e  s ta te  of th e  lungs w as still u n e x c e p tio n a b le  ; a p a r t  from  a few 
h aem o sid e rin -co n ta in in g  a lv eo la r cells in  th e  sp u tu m , e n c o u n te re d  a t  long 
in te rv a ls , th e  ch ild  co n tin u ed  in  good condition .

4 . This la s t o f th e  f ir s t  fo u r sp lenectom ized  cases has been  described  b y  
C o r d e i r o  [3 a ]  alone.

A four-year-old girl was ad m itted  for the first tim e iu  June , 1948, w ith  com plaints 
of periodic haem optysis, d iarrhoea, and  abdom inal pain. She had  been conspicuous for pallor 
of the skin and the mucous m em branes since the age of two and  one h a lf years. The diagnosis 
was anaem ia and kala-azar. A ntim ony m edication failed to  bring  im provem ent. M any m inute 
lym ph nodes were palpable and th e  spleen was enlarged. The pulse ra te  was high. E xam inations 
of the lungs and the hea rt were negative. No trace of occult blood was found in  the stools. 
There was hypochrom ic anaem ia. Up to  a dilution of 1 to  10, th e  M antoux tes t w as negative. 
X -ray  findings revealed a m oderate  h ilar concentration on th e  righ t side. A fter two tran s
fusions of blood and upon tre a tm e n t w ith  iron, folic acid and liver ex trac t, RBC and haem o
globin con ten t increased. The p a tien t k ep t running a tem pera tu re  a t irregular in tervals. Malaria 
was diagnosed, a tebrine was prescribed, and subsequently th ere  occurred no more a ttacks. 
Two m onths la ter the p a tien t again  becam e subfebrile, com plained of abdom inal pain, and 
had  diarrhoea. H aem optysis and a declining RBC pointed  to  a steadily  dow nw ard course, 
although neither enlarged lym ph nodes nor splenomegaly were presen t since th e  p a tien t 
had  been cured of m alaria. Petechiae haem orrhages were encountered  on th e  lower extrem ities, 
b u t no purpure  developed. There was anaem ia, w ith leucopenia and a norm al p la te le t count. 
The Rum pel-Leede sign was obvious. H eartfailure cells were detec ted  in  th e  bloody sputum . 
X -ray  exam ination of the chest revealed a picture characteristic  of haemosiderosis. All a tte m p t
ed trea tm en ts  having failed, splenectom y was performed on Ju ly  29, 1949. Surgery was soon 
followed by  rapid  and m arked im provem ent. Rumpel-Leede’s sign disappeared. Seldom were 
heart-fa ilu re  cells found in  th e  spu tum . Tom ography gave defin itely  negative results. The 
child developed satisfactorily  w ithou t an interfering break due to  onset of puberty . Table 
VI presen ts the results of th e  successive blood counts m ade.

Table VI
L a b o r a to r y  f i n d i n g s  in  C o rd e iro 's  s p le n e c to m iz e d  case

Date of teste
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Ju n e  9, 1948 . . . 30 2-6 0-57 10-8 2 52 5 l 4 35 4 1-3
Aug. 12, 1948 . . . 61 4 0-98 4-8 — — — — — — — —

May 4, 1949 ___ 29 1-4 1 3-4 2 63 2 0 4 29 — —

Ju ly  11, 1949 . . . . 61 3-6 0-83 6-4 1 57 9 0 5 28 3 1-3
Ju ly  29, 1949 . . . . s p 1 e n e c t О Ш ) P e r f э r m e d
Ju ly  29, 1949 . . . . 55 3 0-91 38 4 44 2 0 5 45 — —

Febr. 6 , 1950 . . . 87 4-4 0-99 18 0 55 1 1 5 38 — —

Jan . 13, 1 9 5 1 ___ 81 4-2 0-96 8-4 0 49 5 0 4 42 5-3 1-3
June 18, 1952 . . . 77 3-6 106 10-6 0 54 8 0 2 36 4-3 2
O ct. 26, 1954 . . . . 84 3-9 1-08 10-9 0 62 3 1 3 31 3 2
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S ix  and  a h a lf  y ea rs  a f te r  sp lenec tom y  h a d  b een  p e rfo rm ed  th e  g irl was 
s t i l l  in  good cond ition . W e h a v e  no in fo rm a tio n  a b o u t h e r  la te r  fa te .

D iscussion

S pace considerations p rec lu d e  sim ilar d escrip tions in  fu ll o f  th e  tw elve 
l a t e s t  sp lenectom ized  cases [1, (10), 11, 18, 12, 31, 32, 37, 7 a ,] . T hose of

Table V II
R eview  o f  the follow-up results in  six teen  splenectomized cases o f  essential p u lm o n a ry  haemosiderosis

Authors

N um ber of years by  which 
p a tie n t is know n to  have 

survived
S teroid horm one the rapy

aО_

onset of first 
sym ptom s splenectom y I0)«

l . P a terso n—W i s s l e r ...................... 10 5 n o t app lied +
2. Ca st r o -F r e ir e  an d  Co r d e ir o и 5V2 n o t app lied +
3. C o R D E I R O ........................................................ 8 6 n o t app lied +
4. St e in e r  ............................................... 8 6 applied  la te  in  th e  

p o sto p e ra tiv e  s tage ± died

5. G o t h e  and  D o e r in g ...................... 10 9 applied  in  th e  la s t  
postop . crisis on ly -j- died

6. St e in e r , Svastits and  Sza m o si . 3 2 app lied  th ro u g h o u t 
tre a tm e n t ?

7. St e in e r , I stván and  K o sty á l 1 0.6 applied  th ro u g h o u t 
tre a tm e n t _

8. J a n e l e  and Va jn o r sk y  ( J .  H .)  . 4 /4 3% app lied  th ro u g h o u t 
t re a tm e n t +

9. J a n e l e  and Va jn o r sk y  (V . H .)  . 27« 2 applied  th ro u g h o u t 
t r e a tm e n t +

10. J a n e l e  and  Va jn o r sk y  (V R .)  . 3 I K app lied  th ro u g h o u t 
t r e a tm e n t +

11. J a n e l e  and Va jn o r sk y  (K . G .) . 2 0 /2 applied  th ro u g h o u t 
tre a tm e n t +

12. B u rckh a rdt  and  V o g e l ............... 7 4 applied  solely before  
sp lenectom y ±

13. J il l y  and  I stván (a) ...................... 5 3 К applied  th ro u g h o u t 
t re a tm e n t ±

14. J il l y  and I stván (b) ...................... 0 /2 К applied  solely before  
sp lenec tom y — died

15. S c h u l l e r ............................................. 1 % n o t app lied — died

16. Z Á C E K  ................................................................ 2 к n o t app lied — died

Sym bols : -f- =  co m p le te  rem ission
±  =  in co m p le te  rem ission  
—  =  no resp o n se  
? =  in fo rm a tio n  lacking
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th e  d a ta  concern ing  th em , w hich are  e ssen tia l f ro m  th e  po in t of v iew  o f  th e  
p resen t w ork, a re  th e re fo re  in c o rp o ra te d  in  o u r T a b le  Y II p resen ting  a b r ie f  
rev iew  of th e  re su lts  in  all th e  s ix teen  sp len ec to m ized  cases kn o w n  to  us.

I t  can  be seen from  T ab le  V II. th a t  five  o f th e  six teen  cases te rm in a te d  
fa ta lly , an d  t h a t  eleven sp lenectom ized  su b jec ts  a re  alive.

In  ou r v iew  th e  d a ta  here co llected  suffice to  p e rm it draw ing con c lu sio n s 
on th e  v a lu e  o f  sp lenec tom y  in th e  th e ra p y  o f e ssen tia l pu lm o n ary  h aem o - 
siderosis, a n d  m eetin g  th e  a rg u m en ts  s till c u r re n t a g a in s t it.

1. As reg a rd s  th e  c o n ten tio n  th a t  su b je c ts  a fflic ted  w ith  e sse n tia l p u l
m o n a ry  haem osiderosis can  be k e p t a live  a n d  in  good condition  fo r  a lo n g  
s tre tc h  of tim e  w ith o u t sp lenec tom y , th e  sad  fa c t  is th a t  accoun ts o f  no n - 
sp lenectom ized  cases u su a lly  close w ith  re p o rtin g  d e a th  following a p ro t r a c te d  
a t ta c k  or o ccu rrin g  in  an  a p p a re n tly  good c o n d itio n  b y  sudden su ffo c a tio n . 
In  th e  case re p o rte d  b y  K e l e m e n  [13, 34, 9] o f a 40-year-old p a t ie n t  w ho , 
d u rin g  a 2 -y ea r period  o f u n b ro k en  o b se rv a tio n , h a d  gone th ro u g h  fo u r  crises, 
w ith  p ra c tic a lly  no com p la in ts  be tw een  th e m , o u r recom m endation  to  h a v e  
sp len ec to m y  perfo rm ed , w as re jec ted  : a b o u t fo u r  m o n th s  la te r, in  J a n u a r y ,  
1956, a crisis o ccu rred  in  w hich  th e  p a tie n t  d ied  a su d d e n  dea th . S c h u l e r ’s [18] 
five  n on -sp lenec tom ized  cases also m e rit m e n tio n in g  in  th is  connection  : th re e  
of th e m  died  9 m o n th s, tw o  an d  a h a lf  y ea rs , a n d  th re e  and  a h a l f  y e a rs , 
resp ec tiv e ly , a f te r  th e  in itia l sy m p to m s h a d  a p p e a re d  ; th e  o th e r tw o  a re  
a live  w ith  e ig h t, re sp ec tiv e ly  th ree  y e a rs  gone b y  since m an ifes ta tio n  o f  th e  
f ir s t  sy m p to m s. In  our opin ion , a long  su rv iv a l tim e  is b u t  an e x c e p tio n  in  
non -sp lenectom ized  su b jec ts , an d  as su ch  c a n n o t b e  relied  upon to  o c c u r  in  
ev ery  case.

2. I t  is in  no w ay suggested  th a t  sp len ec to m y  is a perfectly  safe  o p e ra 
tio n . P e t é n y i  [16] e s tim a tes  th e  d e a th  ra te  specific  fo r  i t  in  congen ita l h a e m o 
ly tic  anaem ia  to  3 to  4 p e r cen t. S t e f a n i n i  [33] ta k e s  th e  o p tim is tic  v iew  
th a t  sp len ec to m y  no longer rep resen ts  a p ro b lem  to  th e  surgeon. F o r o u r  p a r t ,  
we shou ld  sa y  th a t  i f  p erfo rm ed  in  tim e , i. e., in  th e  ea rly  stage of th e  d isease , 
th e  o p e ra tio n  invo lves a lesser h aza rd  fo r th e  p a t ie n t  th a n  does d ra w n -o u t 
h e s ita n t w aitin g .

3. C oncern ing  th e  o b jec tio n  th a t  th e  re su lts  o f  sp lenectom y p e rfo rm e d  
in  cases of e ssen tia l p u lm o n a ry  haem osiderosis are  n o t  convincing, we a d v a n c e  
th e  follow ing p o in ts .

T he e s tim a te d  average  len g th  o f tim e  b y  w h ich  p a tien ts  su rv iv e  th e  
in itia l sy m p to m s of th e  d isease, is 2.9 y ea rs  ; th is  m ean  includes ra re  e x c e p 
tio n a l su rv iva ls  up to  as m uch  as te n  y ea rs . A g a in s t th is  low over-a ll m e a n , 
we fin d  for th e  f iv e  earlies t sp lenectom ized  cases su rv iv a l tim es of 10, 11, 8 , 8, 
an d  10 years, re sp ec tiv e ly , w ith  exce llen t p ro gnoses given for th e m  b y  th e  
in d iv id u a l a u th o rs , ex cep t in  St e i n e r ’s case, w hose b o y -p a tien t d ies from  
d eco m p en sa ted  cor pu lm onale  six  y ea rs  a fte r  sp len ec to m y .
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S p lenec tom y  c e r ta in ly  does n o t w ipe o u t  th e  disease a t  once in  ev e ry  
ease  o f  e ssen tia l p u lm o n a ry  haem osiderosis. A s h as  been seen, in  th e  P a t e r 
s o n — W i s s l e r  case co m p le te  rem ission w as p re c e d e d  b y  an im m e d ia te  p o s to p e 
r a t iv e  p e rio d  of re lapses a n d  no im p ro v e m e n t. I n  St e i n e r ’s case i t  likew ise 
to o k  considerab le  tim e  fo r th e  sym ptom s to  su b s id e  a fte r th e  o p e ra tio n , an d  
th e  en su in g  sy m p to m -free  period  of a b o u t o n e  y e a r ’s d u ra tio n  w as follow ed 
b y  f re s h  a tta c k s , th o u g h  once m ore w ith  a 9 -m o n th s  sa tisfac to ry  p e r io d  be tw een  
th e m . T h is  a lte rn a tio n  o f  good an d  h a d  spells  does no t, how ever, m ean  th a t  
in  i t s  dy n am ics th e  d isease  rem ained  u n c h a n g e d . On th e  c o n tra ry , th e  b lood  
c o u n ts  lis te d  in  T ab le  I I  c lea rly  ind ica te  t h a t  th e  a la rm in g  p re o p e ra tiv e  anaem ic  
c rises  re tu rn e d  a fte r  th e  o p e ra tio n  in  th e  fo rm  o f su b s ta n tia lly  su b d u e d  a t ta c k s , 
w ith  th e  m enace of “ d e a th ly  anaem ia”  no lo n g e r  p resen t in  th e m . W h ile  p re 
o p e ra t iv e  crises com m only  req u ired  severa l w eek s to  be relieved, p o s to p e ra tiv e  
a t ta c k s  could, n o t in fre q u e n tly , be co n tro lled  in  a m a tte r  o f d ay s , a n d  som e 
w ere  su ffe red  w ith o u t m ed ica l assistance . P r io r  to  sp lenectom y , th e  m ost 
d iv e rs if ie d  m ed ica tion  h a rd ly  m anaged  to  m a in ta in  the  redb lo o d -ce ll co u n t 
o n  o r n e a r  th e  3 000 000 lev e l ; a fte r i t ,  5 000 000 ery th ro cy tes  a n d  a h aem o 
g lo b in  c o n te n t of 90 %  w ere  n o t ex cep tio n a l.

S p lenec tom y  is n o t  follow ed in  ev ery  case  b y  com plete rem issio n . W e m ay  
h a v e  i t  p erfo rm ed  to o  la te  ; a t  a tim e  w h en  th e  p a tie n t m ay  a lre a d y  be  su ffe r
in g  fro m  chronic cor p u lm o n a le  or p u lm o n a ry  fibrosis. Besides, a n  accessory  
sp le e n  o r th e  re ticu lo en d o th e lia l sy stem  m a y  t a k e  over th e  role o f th e  rem o v ed  
sp le e n  a n d  in  p a r t  d e s tro y  th e  beneficial e ffe c t o f  sp lenectom y. I n  im m u n o - 
a lle rg ic  processes th is  is n o t  uncom m on.

I t  was on th e se  considera tions t h a t  in  o u r  second an d  th i r d  splenec- 
to m iz e d  cases of e ssen tia l p u lm o n ary  h aem osiderosis  [31, 32] w e com bined  
s u rg e ry  v \ith  ste ro id  ho rm o n e  t re a tm e n t. O u r aim  was to  b r in g  an aem ia  
a n d  th e  high re ticu lo cy te  co u n t to  levels m o re  favourab le  for th e  o p e ra tio n , 
b y  m e a n s  of a la rge  p red n iso n e  dosage a n d  iro n  m edication.

A s has been p o in te d  o u t in  earlier p u b lic a tio n s  [20, 21, 22, 23 , 24, 25, 26, 
27 , 28 , 29, 32a], e ssen tia l p u lm o n ary  h aem osiderosis , acq u ired  h aem o ly tic  
a n a e m ia , an d  id io p a th ic  th ro m b o cy to p en ic  p u rp u ra  are d iseases s im ila r in  
re s p e c t  o f th e ir  p a th o g e n e tic  m echan ism . O n  th is  account we a t ta c h  g rea t 
s ig n ifican ce  to  th e  la te s t  w o rk  of D am esh ek  e t  al. [7] rep o rtin g  t h a t  in  id io 
p a th ic  th ro m b o cy to p en ic  p u rp u ra  th e y  o b ta in e d  good resu lts  b y  sp len ec to m y  
in  60 — 65%  of th e ir  cases, essen tially  m o re  fav o u rab le  resu lts  on  th e  a p p li
c a t io n  o f p redn isone, a n d  s till b e tte r  ones on  ra is in g  the  s te ro id  h o rm o n e  dose. 
T h e y  ad m in is te red  d a ily  doses of p red n iso n e  rang ing  from  20 to  150 m g, 
as  c ircu m stan ces re q u ire d . M ost o f th e ir  cases w ere cured b y  s te ro id  th e ra p y , 
o th e rs  b y  rem oval o f  th e  sp leen  com bined  w ith  stero id  tre a tm e n t.

I n  ou r view  th e  fu tu re  th e rap eu tic  co u rse  in  th e  clinical m a n a g e m e n t o f  
e s se n tia l  p u lm o n ary  haem osiderosis will c o n s is t o f  sp lenectom y a n d  p re d n iso n e
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t r e a tm e n t  in  every  case. T h is w ill p rec lude  a p o s to p e ra tiv e  re lapse  d u e  to  th e  
a c c u m u la tio n  of ex tra sp len ic  an tibodies in  th e  o rgan ism . In  th e  l ig h t  o f th is  
v iew  i t  becom es u n d e rs ta n d a b le  w hy in  som e cases sp lenec tom y  is soon  fo llow ed 
b y  a re lapse , or p e rh ap s d e a th , like in  th e  th re e  fa ta l  cases lis ted  u n d e r  N os. 
14 — 16 in  T ab le  V II , a n d  w hy  in  St e i n e r ’s case a one-year sy m p to m -free  
period  en su ed  a fte r  th e  s to re d -u p  an tib o d ies  h a d  been  used up. W h e n e v e r th e  
ro le  o f th e  spleen is ta k e n  over by  th e  re tic u lo e n d o th e lia l system , a  re lap se  is 
b o u n d  to  occur. I f  th is  is suppressed  b y  th e  use o f  prednisone, th e re  is hope 
fo r co m p le te  recovery . In  S t e i n e r ’s case i t  w as a m is tak e  to  have s h ru n k  from  
ad m in is te rin g  a m a in ten an ce  dose of m ore th a n  5 m g  ; i t  ough t to  h a v e  been 
ra ised  to  a level capab le  of depressing th e  re tic u lo c y te  count, a n d  g iv en  as 
long as c ircum stances re q u ire d  i t  ; if  need  be, fo r m o n th s  or even y e a rs . As in  
e ssen tia l p u lm o n a ry  haem osiderosis every  re lap se  m ay  end fa ta lly , a n d  as i t  
is n o t  adv isab le  to  in tro d u c e  prednisone in  la rg e  doses over a long  p e r io d  o f 
tim e , s te ro id  th e ra p y  w ith o u t sp lenec tom y  is, in  o u r opinion, u n w a rra n te d . 
E x p e rim e n ts  carried  o u t b y  us w ith  C alcium  e th y len e  d iam ine te t r a a c e ta te  
an d  P en ic illam in , re sp ec tiv e ly , show ed th a t  th e se  com pounds w ere  u n ab le  
to  im p ro v e  o u r th e ra p e u tic  re su lts  [30].

I t  w ould  ap p ea r th a t  enough  tim e  h as  e la p se d  since the  ea rlie s t sp len ec
to m ies  to  p e rm it an  e v a lu a tio n  of th e ir  re su lts  : th e  tw o p a tien ts  o f th e  P o r
tu g u e se  a u th o rs  c ited , a re  know n to  have b e e n  in  good cond ition  e ig h t and  
six  y ea rs  a fte r  su rgery , re sp ec tiv e ly  ; in  th e  P a t e r s o n — W is s l e r  case com 
p le te  rem ission  is e s tab lish ed  to  have la s te d  fo r  a t  least five y e a rs  ; and  
St e i n e r ’s p a tie n t h ad  su rv iv ed  sp lenec tom y  b y  six  years, a lth o u g h  he had  
been  o p e ra te d  up o n  too  la te  w hen a lread y  in  a s ta te  o f chronic cor p u lm o n a le . 
A n u m b e r o f  recen tly  sp lenec tom ied  cases seem  to  ho ld  o u t p rom ising  re su lts , 
a ffo rd in g  su p p o rt for o u r v iew  o f the  necessity  fo r a th e ra p y  com bin ing  rem o v al 
o f th e  sp leen  an d  s te ro id  ho rm one  tre a tm e n t .

SU M M A RY

T h e  f i r s t  fo u r sp len ec to m ized  cases in  p a tie n ts  w ith  e ssen tia l p u lm o n ary  h aem o sid ero sis  
h a v e  b een  rev iew ed . T he e s tim a te d  average  le n g th  o f t im e  b y  w hich p a tie n ts  su rv iv e  th e  
in it ia l  sy m p to m s of th e  disease  is  2.9 years. In  th e  th re e  e a r lie s t  sp lenectom ied cases su rv iv a l 
tim e  w as a t  le a s t  10, 1 1 , 8  y e a rs  ; S te in e r’s case d ied  six  y e a rs  a f te r  sp lenec tom y. T h e  a n a ly s is  
o f th e  re su lts  o b ta in ed  in  16 p a tie n ts  w ith  essen tia l p u lm o n a ry  haem osiderosis show s th a t  
sp len ec to m y  (o r sp len ec to m y  a n d  ste ro id  th e ra p y )  e n su re s  a b e t te r  chance of su rv iv a l th a n  
does c o n se rv a tiv e  th e ra p y .
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GLEICHZEITIGES VORKOMMEN VON KNOCHEN- UND 
LUNGENTUBERKULOSE ALS THERAPEUTISCHE

AUFGABE
V on

A . P a p p , T . R i s k ó  u n d  S . S z é m a n

I . CH IRU RG ISCH E ABTEILUN G  U ND I. LU N G EN A BTEILU N G  D ES STAATLICHEN »FO D O R JÓ Z SE F« TU B ER 
KULOSESANATORIUM S

(E in g eg an g en  am  16. D e ze m b er 1958)

B ek an n tlich  v e ru rsa c h t die T u b e rk u lo se  o ft die g le ichzeitige  ak tiv e  
E rk ra n k u n g  m ehrerer O rgane. D urch  die sch u b a rtig e  E n tw ick lu n g  d e r K ra n k 
h e it k a n n  es, besonders im  Falle u n ric h tig e r  oder u n zu re ich en d er T herap ie , 
zu r E rk ra n k u n g  im m er n e u e r O rgane k o m m en . Die B ehand lung  d iese r P a tie n 
te n  m it m id tip le r E rk ra n k u n g  b e d e u te t e in  besonders schw eres P rob lem .

In  bezug  au f die p ro zen tu a le  A u fte ilu n g  d e r an  K nochen- u n d  L ungen- 
T b k  le idenden  K ra n k e n  fin d en  w ir in  d e r W e ltlite ra tu r  w id e rsp rech en d e  
A uffassungen , und  zw ar je  nach d em , w as die versch iedenen  A u to re n  als 
»L ungenprozeß«  an sch en  : die vor J a h r e n  abgek lungene P le u ritis  e x su d a tiv a  
oder die kavernöse L u n g en e rk ran k u n g , u n d  ob sie ih re K ra n k e n  n a c h  der 
A nam nese  oder R ö n tg en au fn ah m e  b e u rte ile n . D a ra u f  lä ß t es sich z u rü ck fü h ren , 
d aß  K o r n i e w  die Z ah l d e r  K ran k en  m it  a k tiv e n  L u n g en-K nochenprozessen  
m it 10— 15% , G u r j a n  m it 35% , P a s q u a l i  die d er K ran k en  m it  S p o n d y litis  
T b k  m it 64 ,6% , Ca m p o s  m it 20 ,8% , M a y e r  m it 12,9% , D o b s o n  m it 19,1%  
fe s ts te llte . L au t K u s c h e w i t z k i  k om m en  L ungen- und  K n o ch en g e len k s-T b k  
in  d er W e ltlite ra tu r  gem einsam  in  2 — 75 %  d er Fälle vor. N a c h  K ovács  
d ü rfte  die Z ahl der an  K n o ch en -T b k  le id en d en  K ran k en , bei d en e n  m it sorg
fä lt ig s te r  U n te rsu ch u n g  k eine  V erän d eru n g  in  d e r Lunge ä n g e tro ffe n  w erden 
k a n n , a u f  G rund d e r L ite ra tu ra n g a b e n  h ö ch sten s 25 — 30%  äu sm ach en . 
P a p p  u n d  S zém a n  fa n d e n  bei 45 von  100 in  u n se re r  A n sta lt g le ich ze itig  m it 
a k tiv e r  L ungen- u n d  K n o ch en -T b k  b e h a n d e lte n  K ran k en  v o ran g eg an g en e  
P leu ritis  ex su d a tiv a .

V on E in fluß  a u f  d ie  p ro zen tu a le  H ä u fig k e it is t n a tu rg e m ä ß  au ch  die 
A rt d e r A bteilung . V ie lle ich t gew innen w ir die w ahrsch e in lich sten  D a te n  aus 
der Z ah l d er in  den T b k -F ü rso rg es te llen  re g is tr ie r te n  K ra n k e n . In  U n g arn  
w echselte  das V erh ä ltn is  d er an g em eld e ten  L u n g en k ran k en  in  d e n  J a h re n  
1953 — 1957 nach  am tlich en  A ngaben zw ischen  1,9 — 2% . D em g eg en ü b er s te ll
te n  w ir in  u nsere r A n s ta lt, in  welche o ft au c h  K och-positive  K ra n k e  au fg en o m 
m en w erd en , in  den le tz te n  5 J a h re n  n eb en  a k tiv e r  L u n g en tu b e rk u lo se  in 
7,9 — 10,3%  der Fälle  a u c h  einen a k tiv e n  K nochenprozeß  fest, e in  P ro z e n t
sa tz , d er erheblich  ü b e r dem  L a n d e sd u rc h sc h n itt s te h t. Bei d iesen  K ra n k e n

2 A cta Medica XIV/3.
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h a n d e l t  es sich indessen n ic h t  um  einen p o s tp le u ritisc h e n  Z u stan d , so n d e rn  
u m  F ä lle , die w ährend  ih re s  A n s ta ltsa u fe n th a lte s  d e r B ehand lung  b e id e r 
E rk ra n k u n g s fo rm e n  b e d ü rfe n . D en  p o s tp leu ritisch en  Z u s ta n d  fan d en  w ir be i 
v ie l m e h r  K ranken  vor.

I n  bezug au f die E n ts te h u n g  der m u ltip len  L o k a lisa tio n  se tz t m a n  im  
a llg e m e in e n  die h äm a to g e n e , lym phogene u n d  K o n ta k ta u s b re itu n g  v o ra u s . 
N a c h  u n se ren  B eo b ach tu n g en  is t  die häm atogene  E n ts te h u n g  am  h ä u fig s te n . 
M itu n te r  k an n  m an auch  a u f  lym phogene A u sb re itu n g  schließen, w äh ren d  d ie  
v o n  U e h l i n g e r  und M a l l u c h e  beobach te te  K o n ta k te n ts te h u n g  se lten e r u n d  
u m s tr i t te n e r  sein d ü rfte .

E in ig e  A utoren , so M a y e r  und H e s s e , n e h m e n  an , bei K n o ch en -T b k  
b e s te h e  d er L u n g en tu b e rk u lo se  gegenüber eine gew isse Im m u n itä t . D ies 
s t im m t m it der A nsich t v o n  K u t s c h e r a -A i c h b e r g e n  überein , die w ir n ic h t 
g an z  an zuerkennen  v e rm ö g e n , d aß  bei a k tiv e r  e x s u d a tiv e r  L u ngen-T bk  k e in  
e x tra p u lm o n a le r  T b k -H erd  z u s ta n d e  kom m e u n d  u m g ek eh rt jede  e x tra p u l
m o n a le  tuberku löse  V e rä n d e ru n g  au f die E n tw ic k lu n g  der L u n gen-T bk  h e m 
m e n d  w irke . L a n g e  u n d  K u s c h e w i t z k i  se tzen  e in en  P ara lle lism us zw ischen  
d e m  C h a ra k te r  der K n o ch en g e len k s- und L u n g e n -T b k  voraus. Z ur K la rs te l
lu n g  d e r  F rage b ed arf es n o c h  seh r vieler B eo b a c h tu n g e n . Jeden fa lls  lä ß t  s ich  
n ic h t  b e s tre iten , daß  ein sc h w e re r  L ungenprozeß  se lte n  m it ak tiv e r K nochen- 
T b k  einhergeh t.

I n  d er vorliegenden  A rb e it  wollen w ir u ns m it  der F rage b esch äftig en , 
w ie d ie  K ranken  m it d o p p e lte r  L okalisation  a m  zw eckm äß igsten  zu b e h a n 
d e ln  s in d . Die B eh an d lu n g  d e r  P a tie n te n  m it e in e r d e ra rtig e n  ak tiv en  D o p p e l
e rk ra n k u n g  bildet m ed iz in isch  o ft ein schweres P ro b le m , da m an  ja  die L u n g e n 
k ra n k e n  m eistens in  in te rn is tis c h e n  A bteilungen  b e h a n d e lt , in  denen es sch w er 
f ä l l t ,  d en  o rthopäd ischen  A n fo rderungen  bei d e r  B eh an d lu n g  der K n o c h e n 
g e len k tu b erk u lo se  in je d e r  H in s ic h t Genüge zu tu n .  D ie K ran k en  m it K n o c h e n 
g e len k tu b erk u lo se  w erd en  h in g eg en  in o rth o p äd isch -ch iru rg isch en  A b te ilu n g en  
b e h a n d e lt ,  wo es n ich t m ö g lich  is t, die K o ch -p o s itiv en  K ran k en  zu  iso lieren , 
u n d  d ie  A bte ilungsärz te  in  d e r  B ehandlung  d e r  L ungenprozesse keine E r fa h 
ru n g  b esitzen . Es is t d a h e r  v e rs tän d lich , d aß  d ie  B eh an d lu n g  dieser K ra n k e n  
in  d e n  m eisten  L än d e rn  n ic h t  das N iveau u n d  d ie  th e ra p e u tisc h en  R e su lta te  
e r re ic h t ,  die m an bei au ssch ließ lich e r L ungen- o d e r K n o ch en g e len k se rk ran 
k u n g  b eo b ach te t. D ies w ird  au ch  von D a u b e n s p e c k  und  J e n t g e n s  b e to n t, 
u n d  au s  dem  gleichen G ru n d e  em pfieh lt G u r j a n  d ie  E rrich tu n g  v o n  S p ez ia l
a b te ilu n g e n , deren Ä rz te  ü b e r  genügend E rfa h ru n g  in  der m odernen  B e h a n d 
lu n g  b e id e r L o k a lisa tio n en  verfügen . R e i n h a r d t  v e r t r i t t  die M einung, e rs t  
m ü sse  en tw eder der K n o c h e n -  oder der L u n g en p ro zeß  gründ lich  au sg eh e ilt 
u n d  e r s t  dann  der a n d e re  P ro zeß  th e ra p e u tisc h  angegangen  w erden . N ach  
F e l l ä n d e r  m uß zu e rs t d e r  K n o ch en tu b e rk u lo seh erd  b eh an d e lt w erd en , w eil 
d a d u rc h  die W id e rs ta n d sfä h ig k e it des K ra n k e n  g e s tä rk t w ird. D a u b e n -
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s p e c k  u n d  J e n t g e n s  w eisen  d a ra u f  h in , d aß  h a u p tsä c h lic h  die O rth o p ä d e n  
die K o m b in a tio n  von  K n o ch en - u n d  L u n g en -T b k  fü r  u n g ü n stig  h a lte n . Diese 
K ra n k e n  pendeln  d a u e rn d  zw ischen  den  A b te ilu n g en . D ie n a c h e in a n d e r  erfol
gende B ehand lung  n im m t v ie l Z e it in  A n sp ru ch , u n d  in  d er L u n g en ab te ilu n g  
v e rm a g  m an  den K ra n k e n  m it  K n o ch en -T b k  n ic h t die n ö tige  F a c h b e h a n d lu n g  
zu  b ie ten .

N ach  diesen w id e rsp rech en d en  M einungen  sch e in t es u ns n ic h t  ü b e r
flü ssig  den  S ta n d p u n k t fe s tzu leg en , nach  w elchem  w ir in  u n se re r A n s ta lt  die 
a n  beid en  E rk ra n k u n g e n  le id en d en  P a tie n te n  se it e tw a  5 J a h re n  b eh an d e ln . 
D ies verm ögen w ir u m  so eh e r zu  tu n , als w ir d e r F o rd e ru n g  je n e r  A u to ren , 
w elche die E rric h tu n g  v o n  S pezia lab te ilu n g en  b e fü rw o rte te n , b e re its  V o r ja h re n  
e n tsp ro ch en  haben , d. h . e ine  A b te ilung  e in r ic h te te n , in  w elcher die K nochen- 
u n d  L ungenprozesse v o m  se lb en  F a c h a rz t b e h a n d e lt  u n d  o p e rie rt w erden . 
B ei uns w erden die L u n g en k o llap s- u n d  R esek tio n so p e ra tio n en  h e u te  schon 
v o n  denselben  Ä rz ten  a u sg e fü h rt, die in  d er U n te rsu c h u n g  u n d  k o n se rv a tiv e n  
B eh an d lu n g  der an  K n o ch en g e len k s-T b k  le id en d en  K ra n k e n  E rfa h ru n g  besitzen  
u n d  alle üb lichen  o rth o p ä d isc h e n  O pera tionen  e insch ließ lich  der W irb e lh e rd re 
sek tio n en  vornehm en . D ie enge Z u sam m en arb e it d er pu lm o n alen  u n d  e x tra -  
p u lm o n a len  A bte ilungen  u n se re r  A n sta lt e rm ö g lich t die früh ze itig e  E rk e n n u n g  
u n d  m oderne  B eh an d lu n g  a lle r tu b erk u lö sen  O rg a n e rk ran k u n g en . W ir sin d  daher 
in  d e r L age, über die k o n se rv a tiv e  und  ch iru rg ische  B eh an d lu n g  d e r beiden  
e rw ä h n te n  K ran k h e its fo rm en  a u f  G rund persön licher E rfah ru n g en  zu referieren .

W ir sind  zu d er Ü b erzeu g u n g  gelangt, d aß  es n ic h t n ö tig  sei b e i A nw esen
h e it eines ak tiv en  L ungenprozesses a u f  die o rth o p äd isch e  O p e ra tio n  zu  v e r
z ich ten , und  daß an d e rse its  d e r vo rh an d en e  K n o c h e n h e rd  kein  H in d e rn is  fü r  
die L u n g en o p era tio n  d a rs te ll t .  D ie B eh an d lu n g  d ieser k o m b in ie rten  K ra n k 
h e its fo rm  w ird  h eu te  d e sh a lb  noch  v e rsch ied en artig  au fg efaß t, w eil die e in
ze lnen  A u to ren  in  A n s ta lte n  un te rsch ied lich en  C h a rak te rs , en tw ed e r im  L u n 
g en san a to riu m  oder in  e in e r o rth o p äd isch en  A b te ilu n g , a rb e iten . D ie in  diesen 
e in se itigen  A bteilungen  gew onnenen  E rfah ru n g en  k ö n n en  zu v ie len  I r r tü m e rn  
fü h ren , w eil der A rz t le ic h t d azu  neig t, die E rk ra n k u n g  des se inerse its  b e h a n 
d e lten  O rgans als die w ich tig e re  zu b e tra c h te n  u n d  den  K ra n k e n  zwecks 
B eh an d lu n g  der E rk ra n k u n g  des anderen  O rgans s p ä te r  d er zu s tä n d ig e n  A b te i
lu n g  zu  überw eisen. N ach  u n se re r  A uffassung is t  d ieser S ta n d p u n k t falsch , 
w eil w ir bei der m u ltip len  L o k alisa tio n , z. B . b e im  gleichzeitigen  V orkom m en  
d e r K nochen- u n d  L u n g en tu b e rk u lo se , das P ro b le m  u n d  den  Z e itp u n k t fü r 
die B eh an d lu n g  der e in ze ln en  H erd e  n ich t t re n n e n  d ü rfen , da  es sich  ja  um  
denselben  O rganism us, u m  schw ere E rk ra n k u n g e n  h a n d e lt, d ie v o n  e in  u n d  
dem selben  E rreger h e rv o rg e ru fen  w erden. W ir m ü ssen  n ic h t d en  E in ze lh e rd , 
sondern  den  G esam to rgan ism us behandeln . D ie S p ez ia lb eh an d lu n g  d e r e in 
ze lnen  L okalisa tionen  (G ip sv e rb a n d , P n eu m o p erito n eu m , O p era tion , usw .) d a rf  
m an  d abei n a tü rlich  n ic h t vergessen .

2*
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D ie richtige B e h a n d lu n g  d e r an  k o m b in ie rte r  E rk ra n k u n g  L eidenden  
e r fo rd e r t  um fassendes ä rz tl ic h e s  W issen, da m a n  ja  die m o d e rn s ten  B e h a n d 
lu n g sv e rfa h re n  fü r beide L o k a lisa tio n en  k en n en  m u ß . D ie e rs te  M öglichkeit 
b i e t e t  s ich  uns in  der d ie  k o n se rv a tiv e  B eh an d lu n g  erg än zen d en  m e d ik am en 
tö s e n  T h erap ie . Die L u n g e  des w egen seines K nochenprozesses im  G ip sb e tt 
o d e r  G ipsverband  lieg en d en  K ra n k e n  zeigt in fo lge der vo llk o m m en en  »bed  
r e s t«  m itu n te r  ganz u n e rw a r te te  R e s titu tio n . D esha lb  kön n en  w ir unseres 
E ra c h te n s ,  sofern w ir es n ic h t  m it einer das L eb en  g e fäh rd en d en  to x isch en  
V e rä n d e ru n g  zu tu n  h a b e n , m it  der o p e ra tiv e n  B eh an d lu n g  des L u n g en 
p ro zesse s  w arten  u n d  die E in g riffe  an  dem  zu m e is t e inen  g rößeren  to x isch en  
H e r d  darste llenden  K n o ch e n p ro z e ß  (P soasabszeß , p a ra v e r te b ra le r  A bszeß, 
u sw .)  beginnen , da  j a  d e r  K n o ch en o p era tio n  o h n eh in  m o n a te lan g e  G ips
f ix ie ru n g , strenge B e ttru h e  u n d  M edikation  n ach fo lg en  u n d  sich  d er L u n g en 
p ro z e ß  in  dieser Z eit w e ite rh in  bessert. W enn  je d o c h  der L u n g en p ro zeß  n ach  
d e r  6 — 8 M onate in  A n sp ru c h  nehm enden  B eh an d lu n g , gegebenenfalls n ach  
e in e m  P n eu m o p erito n eu m , n ic h t  heilt oder ke in e  w esentliche R eg ressio n  auf
w e is t ,  so führen  w ir die n o tw e n d ig  gew ordenen lu n g en eh iru rg isch en  E ingriffe  
(e x tra p le u ra le n  P tx ., T h o ra k o p la s tik , R esek tion) aus. N a tü rlich e rw eise  w äh len  
w ir  d ie  schonendste O p e ra tio n , aber d a rü b e r  h in au s  w ird  u n se r V erfah ren  
n ic h t  d u rch  den U m s ta n d  b e e in f lu ß t, daß  d e r K ra n k e  auch  w egen d er T bk 
e in e s  an d eren  O rgans b e h a n d e lt  w urde. Falls ke in e  a n d e ren  K o n tra in d ik a tio n e n  
(E k g , T h o rax fu n k tio n , u sw .) vorliegen , k ö n n en  w ir jed en  lu n g en ch iru rg isch en  
E in g r if f  ruh ig  vo rnehm en .

B ei der E in le itu n g  d e r  B ehand lung  k a n n  m an  indessen  n ic h t v o rh e r 
w isse n , w elcher E in g riff  a ls A bschluß  d u rc h g e fü h rt w erden  m u ß , w eil der 
K r a n k e  durch  die A u s rä u m u n g  des 400—500 ccm  E ite r  e n th a lte n d e n  Psoas- 
ab szesse s  und  des W irb e lh e rd es  bisw eilen in  so h o h em  M aße d e to x iz ie rt w ird, 
d a ß  d e r  L ungenprozeß, d e ssen  H eilung  w ir u ns im  b e s te n  F alle  n ach  d e r R esek 
t io n  vo rzuste llen  v e rm o c h te n , n a c h  k o n se rv a tiv -m ed ik am en tö se r B eh an d lu n g  
v ö llig  in  O rdnung k o m m t, w ä h re n d  der K ra n k e  im  G ip sb e tt lieg t u n d  A rzn e i
m i t te l  n im m t.

W enn  der to x ische  Z u s ta n d  des K ra n k e n  v o n  E m p y em  a u frc c h te rh a lte n  
w ird , so h a lten  w ir es n a tu rg e m ä ß  fü r w ich tig e r, ih n  e rs t v o n  d iesem  H erd  
z u  b e fre ien , als w egen e in e r  sich  b e ruh igenden  C oxitis tu b e rcu lo sa  die ischio- 
fe m o ra le  A rthrodese a u sz u fü h re n .

Im  allgem einen b e g in n e n  w ir d em n ach  die gegebenenfalls e rforderliche 
o p e ra tiv e  B ehand lung  im m e r  a n  dem  H erd , d e r  d u rch  seinen E ite rg e h a lt  und  
se in e  A usdehnung die g rö ß e re  tox ische S ch äd ig u n g  re p rä se n tie rt. D ieser 
G ru n d s a tz  m uß in d essen  in d iv id u e ll zur A n w en d u n g  kom m en.

U nseren S ta n d p u n k t w ollen  w ir d u rch  die B esch re ibung  e in iger Fälle 
e r lä u te rn .
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Abb. 1/a

K asu is tik

K . S . (698/1954) 31 j .  M ann, be i d e m  1954 sechs M onate  v o r der A n s ta lts b e h a n d lu n g  
R ü ck en sch m erzen  a u f tra te n . Infolge U n w irk sam k e it d e r  a n tirh eu m a tisc h e n  B e h an d lu n g  
w u rd e  eine R ö n tg en au fn ah m e  g em ach t u n d  S p o n d y litis  fe stg es te llt. Zu B eg inn  d e r  A n s ta l ts 
b e h an d lu n g  fan d en  w ir au ß er der D e s tru k tio n  d e r W irb e l L  IV —V u n d  e in es in  d e r  I n te r 
v e r te b ra lsp a lte  b e fin d lich en  S equesters b e i d e r ro u tin m ä ß ig  d u rch g efü h rten  T h o ra x a u fn a h m e  
e inen  a u sg ed eh n ten  ex su d a tiv en , k a v e rn ö se n  P rozeß  im  re ch ten  O b erlap p en  (A b b . 1 /a—  
2/a— 2/b). A u sw u rf : K och  pos. N ach  B e tt ru h e  u n d  m ed ik am en tö se r B e h an d lu n g  k a m  es zu 
w esen tlich e r R egression  des L u ngenprozesses, w o rau f w ir  au s  re tro p e rito n ea len  E in d r in g e n  
d ie V e rteb ro to m ie  u n d  die A u sräu m u n g  des S eq u este rs  V ornahm en. D a n a c h  E n tfe rn u n g  
des S eq u esters  eine z iem lich  große H öh le  zu rü ck b lieb , tra n s p la n tie r te n  w ir e in  d e r  H ü f tp fa n n e  
en tn o m m en e s  K n o ch en stü ck  in  den In te rv e r te b ra lra u m . N a ch  364tägigcr B e h a n d lu n g  k o n n te  
de r K ra n k e  m it g eh eiltem  L ungen- u n d  W irb e lp ro zeß  e n tla ssen  w erden. A n lä ß lic h  d e r  2J4 
J a h re  sp ä te r  vo rg en o m m en en  N a ch p rü fu n g  w aren  be ide  P rozesse  b e ru h ig t (A b b . 1 /b — 2/c—  
2/d ), d e r  K ra n k e  beschw erdefre i u n d  a rb e its fäh ig .

0 .  E .  (389/1957) 23 j .  M ann. Im  A lte r  v o n  19 J a h r e n  w aren  R ü c k en sch m erz e n  au f
g e tre te n ,  ohne d aß  eine B eh and lung  s ta ttg e fu n d e n  h ä tte .  D ie Spondylitis e rk a n n te  m a n  e rs t 
A n fa n g  1957. B ei d e r A ufnahm e in  u n se re  A n s ta lt  fa n d e n  w ir neben  dem  W irb e lp ro z e ß  in  
L  I I —I I I  eine w aln u ß g ro ß e  K averne  im  h in te re n  a p ik a len  Segm ent de r U nken L u n g e  (A bb. 
3 /a— 4/a— 4/b). D a  d e r K n o chenprozeß  k e in e  s tä rk e re  A k tiv itä t  zeigte, f ü h r te n  w ir  eine 
k o n se rv a tiv -m e d ik am e n tö se  B eh an d lu n g  im  G ip sb e tt d u rc h . N ach  12 M o n a ten  k a m  es m it
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A b b .  l j b

S p a n g e n b ild u n g  zur B e ru h ig u n g  d e r S pondylitis, w ä h re n d  d e r  L ungenprozeß  k e in e  V e rän 
d e ru n g  aufw ies, j a  sogar d ie  K a v e rn e  v e rg rö ß e rt u n d  ih re  W a n d  v erd ick t w a r (A b b . 3/b—  
3 /c , 4 /c— 4/d). E s w u rd e  d a h e r  d ie  S eg m en tresek tio n  vo rg en o m m en , n ach  w e lch e r P a t. 
v ö llig  beschw erdefrei i s t  (A b b . 3/d).

D ie B ehand lung  so lch e r K ranken  e rfo lg t u n seres  E rach ten s am  zw eck
m ä ß ig s te n  in  einer A n s ta l t ,  in  der die fach lich en  u n d  sachlichen V o ra u sse t
z u n g e n  zu r k o n se rv a tiv en  u n d  ch irurgischen B e h a n d lu n g  beider L o k a lisa tio n en  
geg eb en  sind. Es sch e in t u n s  heu te  n ich t m e h r  e rfo rd erlich , au f eine O p e ra tio n  
n u r  deshalb  zu v e rz ic h te n , w eil bei dem  K ra n k e n  auch  eine a n d e re  ak tiv e  
O rg an lo k a lisa tio n  v o rlie g t, sondern  w ir m ü ssen  gerad e  deshalb b e s tre b t  sein, 
ih n  v o n  dem  to x isch en  H e rd , z. B. einem  g ro ß e n  Psoasabszeß , zu  befre ien . 
D a ru m  is t es am  zw eck m äß ig sten , w enn d e ra r tig e  K ran k e  von  e in em  A rz t 
b e h a n d e lt  w erden, d e r m it  der T herap ie  b e id e r  L okalisa tionen  v e r t r a u t  is t. 
S o llte  sich  das n ich t v e rw irk lich en  lassen, so is t  die s tänd ige  enge Z u sam m en 
a rb e i t  des L u n g en arz tes  u n d  O rthopäden  u n e rlä ß lic h . A uf jed en  F a ll  m üssen  
w ir  d en  K ran k en  fü r  b e id e  L okalisa tionen  d ie  m o d ern s te  k o n se rv a tiv e  und  
o p e ra tiv e  B ehand lung  b ie te n .
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ZUSAMMENFASSUNG

A u to re n  b eh an d e ln  d as  P ro b le m  der K nochen- u n d  L u n g en tu b e rk u lo tik e rn , w elche 
e in e  th e ra p eu tisc h e  A ufgabe  b e d e u te n  u n d  ste llen  fe s t , d a ß  d ie  g leichzeitige  B eh an d lu n g  
d e r  m u ltilo k u lä ren  H erd e  a m  zw eck m äß ig sten  is t .  Ih re r  M einung  n a ch , is t  es n ic h t  n o tw en d ig  
a u f  d ie  o p e ra tiv e  L ösung  zu v e rz ic h te n . D ie E n tfe rn u n g  des H e rd es , w elcher e ine  g ro ß e  to x isch e  
B esch äd ig u n g  b e d eu te t u n d  a u ch  g rö ß ere  E ite rm en g en  e n th a lte n  k a n n , ü b t  e in en  g ü n s tig en  
E in f lu ß  a u f  d ie W id e rs tan d s fäh ig k e it des P a tie n te n  g eg en ü b e r e inem  a n d e re n  H e rd . D ie  
B e h an d lu n g  solcher K ra n k e n  i s t  am  e rfo lg re ichsten  in  e in e r A n s ta lt,  in  d e r  d ie  fach lich en  
u n d  sach lich en  V o rau sse tzu n g en  zu r k o n se rv a tiv en  u n d  ch iru rg isch en  B e h an d lu n g  b e id e r  
L o k a lisa tio n en  gegeben sind .
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EXPERIMENTELLE UNTERSUCHUNGEN ÜBER DIE 
PATHOGENESE DER SCHOCKNIERE

I .  T U B U L Ä R E  V E R Ä N D E R U N G E N  D U R C H  IN J E K T IO N  A R T F R E M D E R  E IW E IS S -
K Ö R P E R

V on

G. E rdélyi, A. F isc h er , V ilma Sz . H erm ann , L. Takácsy-N agy und I . Varga

I I I .  M ED IZ IN ISC H E  K L IN IK  UND BIO CHEM ISCH ES IN S T IT U T  D E R  U N IV E R S IT Ä T , BU DA PEST

(E in g eg an g en  am  31. M ärz  1959)

Die gem einsam e m orphologische G ru n d lag e  einer R eihe von  N ieren  - 
V eränderungen, w elche  d u rch  ansche inend  h e te ro g en e  U rsach en  wie S chw arz
w asserfieber, T ran sfu s io n  m it in k o m p a tib le m  B lu t, Schock, chem ische G ifte  
hervo rgeru fen  w erd en , is t die b is zu r N ekrose  re ich en d e  D eg en era tio n  der 
N ierenkanä lchen , w elche nach  W aughs V orsch lag  [1] als » a k u te  N ep h ro se« , 
v o n  Lucke [13] als »low er n e p h ro n  n ep h ro sis« , v o n  a n d e ren  A u to re n  als 
» a k u te  tu b u lä re  In su ffiz ienz«  b eze ichnet w ird . D a  es sich  o ft u m  schw ere, 
m it A nurie e inhergehende  u n d  zum  T o d e  fü h ren d e  E rk ra n k u n g e n  
h a n d e lt, w urde v ie l A rb e it und  M ühe au fg ew an d t, u m  die P a th o g en ese  d ieser 
V eränderungen  zu  k lä ren . B a ld  w urden  to x isch e  P ro d u k te  (H äm og lob in , 
M yoglobin), b a ld  die N ieren ischäm ie  als die p rim ä re  U rsache  angesehen , ohne 
d aß  eine befried igende  E rk lä ru n g  fü r alle E rsch e in u n g en  gegeben w erden  
k o n n te . R other [2] fan d  zum  T ode fü h re n d e  V erän d eru n g en  d er H a rn 
k an ä lch en  n ach  e inm aliger In je k tio n  von  4 g G am m a-G lobu lin , R ich [3] 
n a c h  einm aliger In je k tio n  von  10 m l/kg P fe rd ese ru m .

A ndererseits h a t  als e rs te r  R a n d e r a t h  [4] a u f  die m orpho log ischen  
Z eichen  der E iw e iß reab so rp tio n  in  den  T u b u lu sep ith e lien  au fm erk sam  g em ach t, 
n a c h  ihm  b e to n te  Z o ll in g e r  [5] die B e d e u tu n g  d er E iw e iß reab so rp tio n  fü r  
die E n ts te h u n g  d e r  m orpho log ischen  V erän d e ru n g en  d er N ephrose . A us den 
ä u ß e rs t so rg fä ltig en  U n te rsu ch u n g en  von  O l iv e r  u n d  M ita rb . [6] g eh t ein
w an d fre i hervor, d a ß  ein  Teil d e r als pa th o lo g isch  angesehenen  V erän d eru n g en  
d e r K an ä lch en ep ith e lien , wie d ie trü b e  Schw ellung , die B ildung  h y a lin e r 
T rop fen , als F o lge  d er R eab so rp tio n  u n d  M etab o lis ie ru n g  d er v o n  den  Glo
m eru li f iltr ie r te n  P ro te in e  angesehen  w erden  m u ß . E s e rh e b t sich  d a h e r die 
F rag e  ob und  w ie w eit solche V erän d e ru n g en  als p a th o lo g isch  angesehen 
w erden  sollen.

Aus den U n te rsu ch u n g en  d e r le tz te n  J a h r e n  g eh t h e rv o r, d aß  m it H ilfe 
v o n  In jek tio n en  v o n  a rtfrem d em  E iw eiß  das m orpho log ische  B ild  d er Schock
n iere  experim en te ll e rzeug t w erden  kan n . In  A n b e tra c h t d er h e te ro g en en  u n d  
m eist n u r T eilp rob lem e beh an d e ln d en  L ite ra tu r  is t  es jed o ch  n ic h t k la r, ob 
a rtfrem d es E iw eiß  a lle in  u n d  im  w elchem  U m fan g  tu b u lä re  V erän d eru n g en  zur
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F o lg e  h a b e n  k an n  u n d  w elche R olle  d abei allerg ische V orgänge sp ielen . U nsere  
e ig en en  U n te rsu ch u n g en  h a b e n  w ir an  125 K an in ch en  d u rc h g e fü h rt ; w ir 
w o llte n  a u f  die F rage  AntwTo r t  e rh a lte n , w elcher A rt die tu b u lä re n  V e rä n d e 
ru n g e n  s in d , die

1. n a c h  e in m alig er In je k t io n  v o n  E iw eiß k ö rp ern  v e rsch ied en er M ole
k u la rg rö ß e , bzw.

2 . n a c h  vo rau sg eh en d er S ensib ilis ierung  u n d  n ach h erig er In je k tio n  m it 
d em se lb en  E iw eiß Z ustandekom m en .

M ethodik

Z u  u n se ren  V ersuchen  v e rw e n d e te n  w ir  erw achsene K an in ch e n  b e iderle i G esch lech tes. 
D ie  S e n sib ilis ie ru n g  erfo lg te m it  1 — 2 k le in e n  E iw eißdosen  su b k u ta n  10 — 20 T ag e  v o r  der 
R e in je k tio n ,  d ie en tw eder in tra v e n ö s , o d e r in  d ie eine N ie ren a rte rie  v e ra b re ic h t w o rd en  is t. 
D ie  l e tz te r e  D arre ich u n g sa rt h a t  d e n  V o rte il, d aß  bei d en  V ersuchen  m it  v o rau sg eg an g en er 
S e n s ib ilis ie ru n g  k e in  a n a p h y la k tisc h e r  Schock  zu  e rw arte n  w ar u n d  a u ch  n ic h t e in t r a t ,  a u ß e r
d em  e r re ic h te  das F rem deiw eiß  d ie  N ie re  in  h ö h e re r K o n z en tra tio n . D ie In je k tio n  in  d ie 
N ie re n a r te r ie  erfolgte u n te r  s te r ile n  K a u te le n , in  Ä th e rn a rk o se  n a ch  m ed ia le r L a p a ra to m ie  
u n d  n a ch fo lg en d e r  V ernähung  d e r  B au ch w u n d e . B ei e in igen  V ersuchen  w u rd e n  a n  Stelle  
d e r  s u b k u ta n e n  Sensib ilisierung 2 in tra v e n ö s e  E iw eiß in jek tio n en  im  A b s ta n d  v o n  10 T agen  
v e ra b re ic h t .

V ersuclisergebnisse

1. Versuche m it Hämoglobin

D ie  E rgebnisse fassen  w ir  in  T ab . I  zusam m en.
D ie  in  T ab . I  b esch rieb en en  V ersuche ergaben , daß  e inm alige In je k tio n  

v o n  H äm o g lo b in  keine V erä n d e ru n g en  in n erh a lb  d er N iere v e ru rsa c h t, dagegen  
k o n n te n  n a c h  v o rau sg eg an g en er S ensib ilisierung  m ehr oder w en iger ausge
sp ro c h e n e  V eränderungen  des T u b u lu sep ith e ls  fe s tg es te llt w erden . Z u r w eite ren  
K lä ru n g  d e r Rolle des H äm o g lo b in s  bei d er p o s th äm o ly tisch en  S chockn iere  
h a b e n  w ir  folgende V ersuche d u rc h g e fü h rt :

1. K a n in ch e n  No 2 e rh ie lt in  18 T ag e n  4 su b k u ta n e  In je k tio n e n  e in e r S u sp en sio n  von  
H a m m e lb lu tk ö rp e rc h e n  (e n tsp rec h en d  4 m l V o llb lu t), n a ch  3 T agen  2 m l d e rse lb en  S uspension  
in tr a v e n ö s .  I n  den  n ä ch s te n  T ag e n  P ro te in u r ie  v o n  0,2, 0,1 bzw . 0,05 g p ro  d ie , a m  8. T ag 
E x i tu s .  H isto lo g isch e r B efund  d e r N ie ren : d ie G lom eru lussch lingen  sind  m it  E iw eiß  d u rc h trä n k t,  
in n e rh a lb  d e r  B ow m anschen  K a p se l  b e f in d e t sich geronnenes E iw eiß . Im  T u b u lu se p ith e l 
h y a lin t rö p f ig e  In f iltra tio n , im  L u m e n  d e r K a n ä lc h en  E iw eiß  u n d  H äm o g lo b in zy lin d er. R e la tiv e  
R in d e n isc h ä m ie , in te rs titie lle s  Ö d em .

2 . K a n in ch e n  No. 3 w u rd e  w ie  N o. 2 sen sib ilis ie rt, a ls R e in je k tio n  e rh ie lt  es 5 ml 
E ry th ro z y te n su s p e n s io n  i. v . S c h w e re r S chock , A n urie , E x itu s  n a ch  48 S tu n d e n . H isto lo g i
sc h e r B e fu n d  : die G lom eruli s in d  e tw a s  v e rg rö ß e rt, d ie Sch lingen  e rsch e in en  geschw ollen  
u n d  v e rw a c h se n . Die G ru n d m e m b ra n  is t  v e rb re i te r t ,  das in te rg lo m e ru lä re  B indegew ebe  m it 
E iw e iß  d u rc h trä n k t.  D ad u rch  i s t  d a s  L u m e n  der S ch lin g en  e ingeengt, d ie S ch lin g en  sind  
b lu ta r m ,  in  den  Zellen des M eso an g iu m s sind  H y a lin tro p fen  nach w eisb ar, im  L u m e n  der 
K a p se l f in d e t  sich stellenw eise g e ro n n en e s  E iw eiß . I n  den  K a n ä lch en  sind  schw ere  V e rän d e 
ru n g e n  n ach w e isb a r. D ie E p ith e lie n  d e r  p ro x im a len  K a n ä lc h en  sind  a n  v ie len  S te llen  de- 
s q u a m ie r t  u n d  n u r  schw ach fä rb b a r .  D ie  ü b rig en  E p ith e lze llen  h a b e n  ein  P ro to p la s m a  von 
sc h a u m ig e r  S tru k tu r  u n d  v iele  h y a lin e  T ro p fen . Z ah lreiche  H äm o g lo b in - u n d  E iw eiß zy lin d er.
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Tabelle I

Versuche m it humanem Häm oglobin (9 %  Lösung)

V
er

s.
N

o. Vorbehandlung Intervall Reinjektion Sekt, nach
Hist. d. 

Glomeruli Histologie der Kanälchen

39 - ____ 0,5 m l A. ren. 24 S t. norm al norm al

40 — — 0,5 m l A. ren. 24 S t. „ ??

25 — — 20 m l i. v . 48 S t. »? ??
28 2 X 0,5 m l s. c. 14 T 0,5 m l A. ren. 24 S t. ?? V akuo lis ie rte  E p ith e lien  

E iw eißzy linder

32 2 X 0,5 m l s. c. 14 T 0,5 m l A. ren. 48 S t. ?» E iw eiß  u . H gb-Z y linder

34 2 X 0,5 m l s. c. 14 T 0,5 m l A. ren. 24 S t. ?? G roß tröp fige  E p ith e l-  
d eg en era t d . T u b . Cont. 
E iw eißzy linder

23 I  X 1 m l s. c. 14 T 0,5 m l A. ren. 48 S t. ?» Viele E iw eiß - u . H gb- 
Z y linder, E p ith e l, d. 
T u b . C ont. gedunsen , 
v ak u o lis ie rt, E iw eiß 
spe icherung , in te rs ti t .  
Ö dem

26 1 X 1 m l s. c. 14 T 20 m l i. v. E x itu s  
in  2 S t.

seröse 
F lüss . in 

d. K apsel

M äßige h y a lin trö p fig e  
Speicherung  in  den 
E p ith e lien

M itte ls  B en z id in rea k tio n  l ä ß t  sich  hochgrad ige B lu tle e re  d e r R in d e  fe s ts te llen , d ie  M ark 
su b s ta n z  is t  m itte lm äß ig  d u rc h b lu te t .  S tark es , in te rs ti tie lle s  Ö dem .

3. K an in ch e n  N o. 4 w u rd e  wie N o. 2 se n s ib ilis ie r t,  als R e in je k tio n  e rh ie lt  es 1,5 g 
H äm o g lo b in  (aus H a m m e lb lu t)  i. v . E x itu s  am  5. T ag . H isto lo g isch er B efund  : seröse G lom e- 
ru l i t is  gerin g eren  G rades. E p ith e ld e sq u a m a tio n  in  v ie len  K an älch en , die d u rc h  geronnenes 
E iw eiß  e rfü llt sind . In  a n d e re n  K a n ä lch en  sind  d ie E p ith e lie n  gedunsen , d a s  P ro to p la s m a  is t 
g ra n u lie r t ,  d ie K e rn fä rb u n g  v e rsch w o m m en . In  d en  d is ta le n  K an ä lch en  einige H äm o g lo b in 
zy lin d e r. D ie B e n z id in rea k tio n  e rg ib t Ischäm ie de r R in d e  u n d  H y p eräm ie  d e r  M a rk su b s tan z . 
Im  In te r s t i t iu m  e tw as ö d e m , r in g s  u m  die d e sq u a m ie rte n  K a n ä lch en  ru n dzellige  In f i lt ra t io n .

4. K an in ch en  N o. 6 w u rd e  wie No. 2 se n sib ilis ie rt, n ach  4 T agen  i. v . R e in je k tio n  
v o n  0,31 g H am m elh äm o g lo b in . E x itu s  in  24 S tu n d e n . H isto lo g isch er B efund  : g e ringgrad ige  
R in d en isch äm ie , in te rs ti tie lle s  Ö dem .

5. K a n in ch en  N o. 7 e rh ie lt  in  7 T agen  3 X 0,1 g H äm o g lo b in  (au s  H a m m e lb lu t)  
s u b k u ta n  ; n a ch  w e ite ren  3 T ag e n  e rh ie lt es e ine  gew aschene  H a m m e lb lu tk ö rp e rc h en su s
p ension  (en tsp rech en d  2 m l H a m m e lb lu t)  i. v . Im  H a rn  v o rü b e rg eh en d e  H ä m o g lo b in u rie  ; 
n a ch  w e ite ren  4 T agen  n e u e rlic h e  i. v . In je k tio n  e in e r S usp en sio n , die 5 m l H a m m e lb lu t e n t
sp r ic h t, d a ra u f  sofo rtiger E x itu s  in  Schock. H isto lo g isch er B efu n d  : L am ellie ru n g  d e r Glom e- 
ru lu sm e m b ra n , ausgesp rochene  h y a lin trö p fig e  In f i l t r a t io n  d e r T u b u lu sep ith e lien . H y p e räm ie  
sow ohl in  d e r R inde  w ie im  M ark  ; m in im ales in te rs t i tie lle s  Ödem .

A us den  b esch rieb en en  V ersuchen  g eh t e in w an d fre i h e rv o r, d a ß  die i. v. 
R e in jek tio n  von  a r tf re m d e m  H äm oglob in  n a c h  v o rau sg eh en d er S ensib ili
sie ru n g  zu  schw erem  S chock  fü h r t , der au ch  in  zw ei w eiteren , n ic h t b esch rieb e 
nen  F ä llen  sofo rtigen  E x itu s  zu r Folge h a tte .  E in m alig e  In je k tio n  v o n  H ä m o 
globin , oder m assive in tra v a s a le  H äm olyse d u rc h  i. v . In je k tio n  v o n  m it H ä m o 
ly sin  sensib ilisierten  H am m e lb lu tk ö rp e rch e n  h a t  zw ar s ta rk e  H äm o g lo b in u rie  
zu r F o lge g eh ab t, so n st b lieb en  aber die T ie re  vö llig  sy m p to m fre i.
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D e r U m stan d , d aß  d ie  T ie re  2 — 7 n ic h t so fo rt n ach  der R e in je k tio n  in  
S chock  zug runde  gingen, d ü r f te  w ohl au f die geringe  L a tenzperiode  zw ischen  
d e r Sensib ilisierung  u n d  d e r  R e in jek tio n  zu rü c k z u fü h ren  sein. U n te r  d iesen  
V e rh ä ltn is se n  k o n n te  eine G lo m eru lo n ep h ritis  b e o b a c h te t w erden , w elche  
d em  v o n  H a w n  u n d  J n n e w a y  [11] sowie v o n  M o re  u n d  W a u g h  [15) b esch rie 
b e n e n  K ra n k h e itsb ild  n a c h  w ied erh o lten  In je k tio n e n  von  G am m a-G lo b u lin  
e n ts p r ic h t .  Ü berraschenderw eise  h a t  die d ire k t in  die N ie ren arte rie  erfo lg te  
R e in je k tio n  von H äm o g lo b in  keine g lo m eru lä ren  V erän d eru n g en  z u r  F o lge  
g e h a b t, w ohl aber die in  T a b . I  besch riebenen , m e h r oder w eniger s ta rk  a u s 
g esp ro ch en en  V erän d e ru n g en  des tu b u lä re n  A n te ils  d e r N iere.

B ek an n tlich  w ird  d e r N ieren ischäm ie  be i d e r  E n ts te h u n g  d e r S ch o ck 
n ie re  e ine  en tscheidende R o lle  zugeschrieben  (van  Slyke  7, Smith) [14]. U m  die 
R o lle  dieses F ak to rs  in  K o m b in a tio n  m it einer e inm aligen  In je k tio n  v o n  H ä m o 
g lo b in  zu  prü fen , h ab en  w ir in  d er n äch sten  V ersuchsserie  e inse itige  N ie ren 
is c h ä m ie  d u rch  fa rad isch e  R e izu n g  des lin k sse itig en  N ierenh ilus h e rv o rg eru fen . 
Die F re ileg u n g  der N iere e rfo lg te  lu m b al, die R e izu n g  d a u e rte  30 M in. m it e iner 
F re q u e n z  von  20—30 Sek. D ie  zu n äch st fleck ige  B lu tlee re  der N ie re  k o n n te  
w ä h re n d  der R eizung g u t b e o b a c h te t w erden.

K an in ch en  No. 13 w u rd e  24 S tu n d en  s p ä te r  g e tö te t. D ie h is to lo g isch e  
U n te rsu c h u n g  der fa ra d is ie r te n  N iere zeigte B lu tle e re  der G lom eruli, s te lle n 
w eise gedunsene und  v a k u o lis ie rte  T u b u lu sep ith e lien . D ie u n b e h a n d e lte  
K o n tro lln ie re  erwies sich  a ls  no rm al.

W eite re  4 K a n in ch en  e rh ie lte n  10 M in. n a c h  B eginn  der F a ra d is ie ru n g  
3 g h u m a n e s  H äm og lob in , g e lö st in  p hys. N aC l i. v . w ährend  die F a ra d is ie 
ru n g  w e ite re  20 M inu ten  la n g  fo rtg e se tz t w urde . B ei K an in ch en  No. 15 w urde  
die lin k e  N iere m itte ls  G u m m i m öglichst iso lie rt, d ie  in d iffe ren te  E le k tro d e  
u n m it te lb a r  au f die N iere  geleg t, w äh ren d  die R e ize lek tro d e  a u f  die H ilus- 
g eb ild e  gese tz t w urde. D ie S ek tio n  erfo lg te  in  a llen  F ä llen  n ach  24 S tu n d e n .

B ei K an inchen  N o. 11, 12 u n d  14 fa n d  sich  eine Ischäm ie  b e id e r N ieren . 
B ei K a n in c h e n  No. 11 u n d  12 k a m  es in  d er g e re iz ten  N iere zu r E iw e iß d u rch - 
t r ä n k u n g  der G lom eru lusw ände u n d  zur E iw e iß ex su d a tio n  in  die B o w m an sch e  
K a p se l. D ie E p ith e lien  d e r  T u b u li  c o n to r ti w aren  geschw ollen, ih r  P ro to p la sm a  
v a k u o lis ie r t  u n d  e n th ie lt e in e  n a c h  M allory ro t  g e fä rb te  S ub stan z . E s  b e s ta n d  
fe rn e r  in te rs titie lle s  Ö dem , E iw e iß zy lin d er. Ä hn liche  V erän d eru n g en , w enn 
a u c h  g eringeren  G rades, w a re n  au ch  in  d en  K o n tro lln ie ren  fe s ts te llb a r . Bei 
K a n in c h e n  No. 14 w aren  d ie  G lom eru li in ta k t ,  h y p eräm isch . Die V e rä n d e ru n 
gen  d e r  T u b u lu sep ith e lien  w a re n  seh r au sg esp ro ch en , es k am  au ch  zu  D e
s q u a m a tio n  in  d e n  T u b u li r e c t i ;  d ieselben  V erä n d e ru n g en  w aren  in  geringerem  
G ra d e  au ch  in der K o n tro lln ie re  v o rh an d en . Im  P rin zq i w aren die B efu n d e  bei 
K a n in c h e n  No. 15, dessen N iere  v o r der F a ra d is ie ru n g  sorg fä ltig  iso lie rt w orden  
is t, m it  den v o rh erig en  id e n tis c h  : die V ak u o lis ie ru n g  der T u b u lu sep ith e lien  
w a r  in  d e r K on tro lln iere  n ic h t  fe s ts te llb a r .
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Z usam m enfassend  k o n n ten  w ir fe s ts te lle n , daß  die K o m b in a tio n  der 
F a ra d isa tio n  m it i. v . H äm o g lo b in in jek tio n  zu  V eränderungen  f ü h r te ,  welche 
n a c h  einm aliger In je k tio n  v o n  H äm o g lo b in  allein  n ich t b e o b a c h te t  w erden 
k o n n te n  : es u n te rlieg t jed o ch  ke in em  Zw eifel, daß der L ö w e n a n te il dieser 
V e rä n d e ru n g en  die Folge d e r Ischäm ie  is t . D a  tro tz  der v e rsu c h te n  Iso lierung  
die Isch äm ie  auch  in  d er K o n tro lln ie re  e in t r a t ,  haben  w ir diese V e rsu c h e  nicht 
fo r tg e se tz t , sondern  v e rsu c h t, eine re fle k to risc h e  Ischäm ie d e r N ie re  durch 
5 m in  langes F a rad is ie ren  des lin k en  N . isch iad icus h e rv o rz u ru fen . B ei der 
n a c h  24 S tu n d en  erfo lg ten  Sek tion  des K a n in c h e n s  No. 17 fa n d  s ic h  V akuoli- 
sa tio n  u n d  h y a lin trö p fig e  In f i l t r a t io n  d e r  E p ithe lien  der T u b u l i  con to rti 
sow ie ein m äßiges in te rs titie lle s  Ö dem  ; ähn lich e  V eränderungen  fa n d e n  sich 
au ch  in  der rech ten  N iere. K an in ch en  N o . 16 erh ie lt w ährend  d e r  Isch iad icus- 
re izu n g  1 g/kg H äm oglob in  i. v . H is to lo g isch  fanden  sich n e b e n  d en  oben 
b esch rieb en en  V erän d eru n g en  einzelne H äm oglob inzy linder.

Z usam m enfassend  k ö n n en  w ir ü b e r  die V ersuche m it H ä m o g lo b in  fol
gendes aussagen  : die einm alige In je k t io n  v o n  artfrem dem  H ä m o g lo b in  hat 
be im  K an in ch en  keine m orpho log ische V erän d eru n g en  der N ie re  z u r  Folge. 
N ach  V o rb eh an d lu n g  m it H äm o g lo b in  k o m m t es bei i. v . R e in je k tio n  zu 
an a p h y la k tisc h e n  S chockerscheinungen , d ie  — falls der T od  n ic h t  zu  rasch 
e in t r i t t  — m it einer G lom eru lonephrose  einhergehen . Die V ersuche m it  gleich
ze itig er F a ra d isa tio n  sp rech en  fü r d ie  A n n a h m e , daß  diese V e rä n d e ru n g e n  die 
Folge d e r Ischäm ie  sind . B ei R e in je k tio n  in  die N ierenarterie  k o m m t es n ich t 
zum  Schock, die G lom eruli b leiben  in ta k t ,  an  den T u b u lu se p ith e lie n  sind 
dagegen  Zeichen einer N ephrose fe s ts te llb a r , welche z. T . w e n ig s te n s  auf 
R eab so rp tio n  von  E iw eiß  zu rü c k z u fü h ren  sin d .

2. Versuche m it Serum

M it H ilfe von  a rtfrem d em  (h u m an em ) Serum  haben w ir V e rsu ch e  fol
g en d er A rt d u rch g efü h rt :

a )  e inm alige In je k tio n  in  die N ie re n a rte r ie , m it und  o h n e  g leichzeitige 
i. v . H äm o g lo b in in jek tio n , jed o ch  o h n e  vorausgehende  S en sib ilis ie ru n g ,

b) In je k tio n  in  die N ie ren a rte rie  n a c h  Sensibilisierung m it  S e ru m
c)  In je k tio n  in  die N ie ren a rte rie  u n d  gleichzeitige i. v . I n je k t io n  von 

H äm o g lo b in  n ach  S ensib ilisierung m it S e ru m
d )  In je k tio n  in  die N ie ren a rte rie  n a c h  Sensibilisierung u n d  V erab re i

ch u n g  von  D ibenam in
e )  In je k tio n  in  die N ie ren a rte rie  n a c h  Sensibilisierung u n d  N ierendener- 

v a tio n .
Z u r K ontro lle  h ab en  w ir 2 K a n in c h e n  (658 u n d  758) m it 1 m l K a n in c h e n 

se ru m  s u b k u ta n  sensib ilisiert u n d  14 T ag e  sp ä te r  ebenfalls m it  hom ologem
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Tabelle П

Serumversuche

Vers.
No. Vorbehandlung

In te r
vall Reinjektion

Sekt.
nach

H is t. d. 
Glomer. Histologie der Kanälchen

658 1 m l K an. Ser 14 T 0,5 m l A. ren. 
+  H gb. i. V. 48 S t. n o rm a l norm al

758 1 m l K an. Ser. 14 T 0 ,5  m l A. ren. 
-f- H gb. i. V. 48 S t. 99 99

41 — — 0,5  m l A. ren. 24 S t. n o rm a l Leichte Schwellung d. 
E pith .

42 — — 0,5  m l A. ren. 24 S t. 99 Einige Zylinder

51 — — 0,5  m l A. ren. 
+  H gb. i. V.

48 St. 99 norm al

40 *— — 0,5 m l A. ren. 
+  H gb. i. V.

48 St. 99 ”

19 0,5 m l s. c. 14 T 0 ,5  m l A. ren. 70 St. n o rm a l H yalin tröpf. vakuo l. D eg.

27 2 X 0,5 m l s. c. 16 T 0,5 m l A. ren. 24 S t. 99

Zylinder, in te rs tit. Ö dem  
D esquam at. Zylind. in t .

29 2 X 0,5 ml s. c. 16 T 0,5 ml A. ren. sofort 99 H yalin tröpf. Speicherung

30 2 X 0,5 m l s. c. 16 T 0,5 m l A. ren. 48 St. 99 Y akuolisat. Z ylinder

65 2 X 0,5 m l s. c. 13 T 0,5 m l A. ren. 48 S t. 99 Epithelnekrose, Z y lin d er

45 2 X 0,5 ml s. c. 20 T 0,5 m l A. ren. sofort 99 norm al

46 2 X 0,5 ml s. c. 20 T 0 ,5  m l A. ren. 1 St. 99 99

47 2 X 0,5 ml s. c. 20 T 0,5 m l A. ren. 3 St. 99 Zylinder

50 2 X 0,5 ml s. c. 20 T 0,5 m l A. ren. 96 St. 99 Gedunsene E p ith e lien

18 1 X 0,5 ml s. c. 14 T 0,5 m l A .ren. 
-}- H gb. i. V.

exit. 
30 S t.

n o rm a l V akuol. Deg. h y a lin tr . 
Speich. D esquam at. 
Zyl. in t. ö d em

31 2 X 0,5 ml s. c. 16 T 0 ,5  m l A. ren. 
-f- H gb. i. V.

48 S t. 99 H yalin tr. Speich .H gb. 
Zyl.

33 2 X 0,5 ml s. c. 15 T 0,5 m l A. ren. 
-f- H gb. i. V.

ex it 
24 St.

G lom e-
ru l it i s

Schaumige Schw ellung u . 
Nekrose d. E p it. i n t .

22 2 X 0,5 ml s. c. 12 T 0 ,5  m l A. ren. 
+  H gb. i. V.

48 St. n o rm a l Epithelnekrose, Z y linder

438 2 X 0,5 ml s. c. 14 T 0,5 ml A. ren. 
+  H gb. i. V.

48 St. 99 Vakuol. Deg. D esq u am at. 
Zyl.

448 2 X 0,5 ml s. c. 14 T 0,5 m l A. ren. 
-j- H gb. i. у.

48 S t. 99 H ydrop. D égénérât.
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T abelle  I I  (F o rtse tzu n g )

Vers.
No. Vorbehandlung

Inter
vall Reinjektion

Sekt.
nach

H ist. d. 
Glomeruli Histologie der Kanälchen

V e r s u c h e  m i t D i l e n  a m  i n

37 2 X 0,5 m l 16 T 1,5 m g D iben. 
0,5 m l A. ren .

ex it. 
29 S t.

no rm al Nekrose D e sq u a m a t. Va- 
kuol. Z ylind . in te r s t i t .  
Ödem

38 2 X 0,5 m l 16 T 1,5 m g D iben. 
0,5 m l A. ren .

24 S t. 99 Nekrose, V ak u o l. Zylind.

52 2 X 0,5 m l 14 T 25 m g D iben. 
0,5 m l A. ren . 24 S t. 99

V ereinzelt h y d ro p . 
Schwellung

53 2 X 0,5 ml 14 T 25 m g D iben. 
0,5 m l A. ren .

24 St. 99 V ereinzelt h y d ro p . 
Schwellung

63 2 X 0,5 m l 14 T 25 m g D iben. 
0,5 m l A. ren .

24 St. ” Einige Z ylinder

64 2 X 0,5 ml 14 T 25 m g D iben. 
0,5 m l A. ren .

48 St. 99 99 99

V e r s u c h e  m i t D e n e r v a t l 0  n

35 2 X 0,5 m l 16 T 0,5 m l A. ren . 24 St. n o rm al V akuol. in t. ö d e m  Z ylind.

36 2 X 0,5 ml 16 T 0,5 m l A. ren . 24 S t. 99 N ekrose, D e sq u a m a t. 
V akuol. Z y lind . in te r 
s ti t.  Ö dem

Serum  in  die N ie ren arterie  re in jiz ie rt ; g le ichzeitig  w urde 1 g/kg H äm o g lo b in
i. V . v erab re ich t. Die E rgebn isse  g ib t T ab . I I  w ieder.

W ie aus T ab . I I  h e rv o rg e h t, v e ru rsa c h t e inm alige In je k tio n  v o n  a r t 
frem dem  H äm oglob in , ohne v o rau sg eh en d e  S ensib ilisierung , k e in e  N ie ren 
v e rän d eru n g en . E bensow enig  k o n n te n  path o lo g isch e  V erän d e ru n g en  fe s t
g este llt w erden , w enn  die Sensib ilisierung  u n d  R e in jek tio n  m it a r te ig en em  
Serum  erfo lg te  ; auch  die g leichzeitige i. v . In je k tio n  von  h u m an em  H ä m o 
globin erwies sich  als in d iffe ren t.

D ie R e in jek tio n  m it a r tfre m d e m  Serum  in  die N ie ren arte rie  n a c h  erfo lg
te r  Sensib ilisierung h a tte  in  den  e rs te n  3 S tu n d e n  n ach  der R e in je k tio n  e n t
w eder keine, oder n u r a u f  E iw eiß sp e ich eru n g  b eru h en d e  m orpho log ische  
V erän d eru n g en  v e ru rsach t. B ei den  5 T ieren , die n ach  24 S tu n d en  o d e r sp ä te r  
g e tö te t w urden , fanden  sich m eis t m eh r oder w eniger au sg ep räg te  V e rä n d e 
ru n g en  an  den  K an ä lch cn cp ith e lien  (A bb. 1). B esonders a u sg e p rä g t w aren  
die V erän d eru n g en  bei den  6 K an in ch en , w elche gleichzeitig  m it d e r  R e in je k 
tio n  des Serum s 1 g/kg H äm o g lo b in  i. v . e rh a lte n  h a tte n ; 2 d a v o n  s in d  nach  
24 bzw . 30 S tu n d en  eingegangen  ; be i den e rs te n  b e s ta n d  neben  d en  tu b u lä re n  
V erän d eru n g en  auch  eine G lom eru litis , bei 4 T ie ren  ließen  sich tu b u lä re  N ek ro 
sen bezw . D esq u am atio n  d er N ie ren k an ä lch en  nachw eisen . Es h a t  d a h e r  den 
A nschein , als ob die a llerg ische S erum schockn iere  d u rch  g le ichzeitige H äm o 
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g lo b in in jek tio n  v e r s tä rk t  w ü rd e . Die E rk lä ru n g  e rg ib t sich v ie lle ich t aus der 
B e o b a c h tu n g  von  B l a c k b u r n  u . M itarb. [15], w o n ach  in tra v a sa le  H äm olyse  
a n  s ich  bereits N ie ren isch äm ie  veru rsach t.

B ei 2 T ieren (N o. 37 u n d  38) h a tte n  w ir  u n m itte lb a r  v o r d e r R e in je k tio n  
des Serum s 1,5 m g D ib e n a m in  i. v . v e ra b re ich t ; das histo logische B ild  zeig te  
sch w ere  nephro tische  V erän d e ru n g en . Bei A n w en d u n g  höherer D iben am in d o sen  
ze ig te  sich jedoch  eine d e u tlic h e  S ch u tzw irk u n g , das h isto log ische B ild  w ar

A b b . 1. V ers. No. 438. R e in je k tio n  von  Serum  in  d ie N ie ren a rte rie . N orm ale  G lom eru li, te il
w e ise  e rw eiterte  K a n ä lc h en , a b g e p la t te te  E p ith e lien . S te llenw eise  p a ren c h y m a tö se  D egene
r a t io n  d e r T ubu lu sep ith e lien , im  L u m en  hom ogene Z y lin d e r. H äm ato x y lin -E o sin . V erg . 100 X

n a h e z u  norm al. A uch  d ie se r  B efund  sp rich t d a fü r , daß  bei der S ch o ck w irk u n g  
a u f  die Niere die d u rc h  S y m p ath ik u sre izu n g  h e rvo rgeru fene  Isch äm ie  eine 
R o lle  sp ielt. Die u n m it te lb a r  v o r der R e in je k tio n  vorgenom m ene h o m o la te ra le  
S p lan chn iko tom ie  h a t te  d ie  E n ts te h u n g  der n e p h ro tisc h e n  V erän d eru n g en  n ich t 
v e rh in d e r t .

3. Versuche m it F ibrinogen

W ährend  in  d en  b ish e r ig e n  V ersuchen r e la t iv  k le inm oleku läre  E in w e iß 
k ö rp e r  verw endet w o rd e n  s in d , haben w ir in  d e n  fo lgenden  V ersu ch en  das 
g ro ß m o lek u lä re  (MG 500 000) F ibrinogen  v e rw e n d e t. D ie m eisten  V ersuche 
h a b e n  w ir m it aus R in d e rb lu t  nach  B a g d y  [16] iso lie rtem  F ib rin o g en  (in  1 ,5%
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T abelle  I I I

Versuche m it Fibrinogen

Vers.
No. V orbehandlung vall K einjektion nach Glomeruli Histologie d. Ivanälchen

458 0,5 ml A. ren. 48 St. normal normal
468 — — 0,5 ml A. ren. 48 St.
478 — — 0,5 ml A. ren. 48 St. ,, Vakuol. Hydrop. Degen.
488 — — 0,5 ml A. ren. 48 St. normal
498 — — 0,5 ml A. ren. 48 St. ,, Hydrop. Vakuol. Degen.
508 — — 20 ml i .  V . 48 St. leichte

fokale
Glome-
rulitis

normal

518 — — 20 ml i. V. 48 St. normal ,,
528 — — 20 ml i. V. 48 St. ,,
538 — — 20 ml i. V. 48 St. i t ,,
548 — 20 ml i. V. 48 St. ” i l

1/58 1 ml hum 48 St. normal normal
Fibr. A. ren.

2/58 — — 1 ml hum. 48 St. ..
Fibr. A. ren.

3/58 — — 1 ml hum. 48 St. „ Eiweißgranula, in d. prox.
Fibr. A. ren. Tub. Epithelien

3/58 — — 1 ml hum. 48 St. ,, normal
Fibr. A. ren.

4/58 — — 20 ml i. V. 48 St. ,, i l
5/58 — — 20 ml i .  V . exit Fibrin- Hydrop. Degeneration

24 St. thromb.

63 _ 0,5 g/kg 24 St. normal Wenig Hyalintröpf.
i. V. Vakuol. Speicherung

70 — — 0.1 g/kg i. V. 24 St. ,, Vereinzelte V akuolisation
71 — — 1 ml A. ren. 24 St. ,, Vereinzelte Vakuolisation
51 5 ml i. V. 3 T 20 ml i. V. exit paraprot. Granulat, d. Epith.

24 St. Nephr. Zylinder
52 0,7 g/kg i. V. 2 T 0,7 g/kg i. V. exit paraprot. Hyal. Deg. Nekrose, d.

24 St. Nephr. Epit. Zylinder int. Ödem
53 0,9 g/kg i. V. 10 T 1 g/kg i. V. exit paraprot. Hyalintröpf. Speich, int.

24 St. Nephr. ödem
56 1 g/kg i. V. 9 T 0,5 g/kg i. V. exit paraprot. Zylinder

24 St. Nephr.
62 2 g/kg i. V. 12 T 1 g/kg i. V. exit paraprot. Geduns. Epithel, Eiweiß-

24 St. Nephr. granula
72/a 0,6 ml s. c. 16 T 15 ml 3% i. V. exit paraprot. Hyalintröpf. Speicherun»

24 St. Nephr. interstit. ödem
72/b 0,6 ml s. c. 16 T 1 ml A. ren. 24 St. normal Hydrop. Heg. Hyaline 

Speicherung
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N aC l zu  3 — 6%  gelöst) d u rch g e fü h rt : in  5 V e rsu ch en  h ab en  w ir aus M en
s c h e n b lu t isoliertes F ib r in o g e n  verw endet. D ie E rg e b n isse  g ib t T ab . I I I  w ieder.

W ie aus T ab . I I I  e rs ich tlich , fü h rte  die e in m alig e  In je k tio n  v o n  F ib r i
n o g e n  — sei es in tra v e n ö s e  oder in  die N ie re n a r te r ie  — zu keinen  oder n u r  
u n b e d e u te n d e n  N ie ren v e rän d e ru n g en . D ie — w e n n  auch  in  k u rzen  I n te r 
v a lle n  — w iederholte i. v . In je k tio n  v e ru rsa c h te  je d o c h  in  allen F ä llen  einen  
tö d lic h e n  Schock, w e lch e r v o n  schweren N ie ren v e rän d e ru n g e n  b e g le ite t w ar. 
W ä h re n d  die K a n ä lc h e n ep ith e lie n  m ehr oder w en ig e r ausgep räg te  Z eichen  der

A b b .  2 .  Vers. No. 72a. R einjektion von Fibrinogen. Zellenreiche Glomeruli, im Kapselraum  
Fibrinthromben. In den Kanälchenepithelien stellenweise hyalintröpfige Degeneration. 

Trichromfärbung nach Endes, Vergr. 200 X

N e p h ro se  aufwiesen, k a m  es in  den G lom eruli zu  hochgrad iger E iw eißdurch - 
t r ä n k u n g , H om ogen isierung  u n d  V erschluß, w elche  a n  die V erän d eru n g en  der 
p a rap ro te in äm isch en  N e p h ro se  erinnern  (A bb. 2).

4. V ersuche m it anderen E iw e iß kö rp ern

U m  die F rage  zu  k lä re n , ob die M o leku la rg röße  versch iedener E iw e iß 
k ö rp e r  bei der E n ts te h u n g  d e r  N ie ren v erän d eru n g en  eine Rolle sp ie lt, h ab en  
w ir  V ersuche m it dem  k le in m o lek u lä ren  O v a lb u m in  (40 000) u n d  L a c ta lb u m in  
(17 000), sowie m it d e m  großm oleku lären  E d e s t in  (310 000) d u rc h g e fü h rt. 
D ie  P rä p a ra tio n  d e s k r is t .  L ac ta lb u m in s  erfo lg te  n a c h  P a l m e r  [17]. Die E rg e b 
n isse  g ib t Tab. IV  w ieder.
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Tabelle  IV

Versuche m it E iw eißkörpern  verschiedener Molekulargröße

V orbehandlung R einjektion H is t. d.
No. va ll nach Glomeruli Histologie der K anälchen

Ovalbumin

43 _ _ 30 mg A. ren. 24 St. normal normal
44 — — 30 mg A. ren. 24 St. 11 99
59 — — 2,6 g. i. v. 48 St.
60 1 g/kg i. v. 10 T 1 g/kg i. v. 24 St. Gl о i n e- 

rulitis
Zylinder

61 1 g/kg i. v. 9 T 1 g/kg i. v. 72 St. normal Gedunsene Epith., Ei-
weißgranula hyal. 
Speich.

64 2 X 30 mg. s. c 11 T 30 mg. A. ren. 24 St. Hydrop. schaumige
Schwellung, interstit. 
Ödem

66 2 X 30 mg. s. c 14 T 30 mg. A. ren. 48 St. 99 Hyaline Speich, hydr. 
Schwellung, Eiweißgran. 
Desquamat

67 2 X 30 mg. s. c. 14 T 30 mg. A. ren. 48 St. 99 Hydr, Schwellung, Ne- 
krose, Desquam, Zylinder

Lactalbum in

55 _ _ 0,5 g/kg. i. v. exit Eiweiß- Nekrose, Desquamat.
5 T inhibit. interstit. Ödem

57 — — 0,3 g/kg i. v. exit normal Zylinder
1 St.

58 — — 0,1 g/kg i. v. exit Geduns. Epit. Vakuola
24 St. Zylinder

Edestin  (2,2%)
161 — — 0,5 ml A. ren. 24 St. normal normal
168 — — 0,5 ml A. ren. 24 St. Nekrose, interstit. ödem
166 2 X 1 ml s. c. 14 T 0,5 ml A. ren. 24 St. Vakuolisat. Zylinder
167 2 X 1 ml s. c. 14 T 0,5 ml A. ren. 24 St. 99 Vakuolisat. Zylinder

W ie aus T ab . IV  ersich tlich , v e rh ä lt  sich  das m orpho log ische B ild  der 
N ieren  nach  In je k tio n  v o n  O valbum in  im  P rin z ip  ebenso, wie n a c h  In je k tio n  
v o n  F ib rinogen . A uch  in  d iesem  F alle  k am  es e rs t nach  v o ra u sg e h e n d e r Sensi
b ilisierung  zu tu b u lä re n  V erän d eru n g en , die einm alige In je k tio n  h a t  keinerle i 
F o lgen . Es is t b em erk en sw ert, d aß  beide K an in ch en  (60 u n d  61) d ie  i. v . 
R e in jek tio n  ohne S chocksym ptom e e r tra g e n  hab en  ; der H a rn  e n th ie l t  in  
den  T agen  nach  der In je k tio n  re ich lich  E iw eiß .

D as L ac ta lb u m in  erw ies sich als to x isch , m ehrere  T iere s ta rb e n  so rasch  
n a c h  d e r einm aligen In je k tio n , d aß  keine S ek tio n  d u rch g e fü h rt w u rd e . Die 
h isto log ischen  V erän d eru n g en  d er ü b rigen  T iere  sind  wohl als F o lg e  d e r T ox i
z i tä t  des M aterials au fzufassen .
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D  as E d e s tin h a t, o h n e  vorausgehende S en sib ilis ie ru n g  in  die N ie ren a rte rie  
v e ra b re ic h t, in einem  F a ll  (161) keinerlei V e rä n d e ru n g en , in  einem  zw eiten  
F a ll  (168) schwere tu b u lä r e  Läsionen v e ru rsa c h t. N ach  su b k u tan e r S ensib ili
s ie ru n g  w aren die tu b u lä r e n  V eränderungen  eh e r le ich te r  N a tu r.

B esp rechung  der E rgeb n isse

W ie bereits e rw ä h n l, w ird  die Ischäm ie v ie lfa c h  als die p rim äre  U rsache  
d e r  Scho?kniere an g eseh en  ; n ach  TAN Sl y k e  [7] h a t  die Ischäm ie  D eg en era 
t io n  u n d  N ekrose d er K an ä lch en ep ith e lien  zu r F o lg e , w elch le tz te re  n a c h  O l i 
v e r  u n d  M itarb. [8] z u r  Z erstö ru n g  der B a sa lm e m b ra n  und  zur »T ubu lo - 
rh e x is«  fü h rt. Falls n a c h  A bklingen  des S ch o ck zu stan d es  die N ie ren d u rch 
b lu tu n g  wieder in  G ang  k o m m t, w ild  das F i l t r a t  d u rc h  die geschädig ten  K a n ä l
c h e n  zu m  größten  T eil re a b so rb ie r t , w odurch  O lig u rie  bzw. A nurie e n ts te h t  ; 
e in  T e il des re so rb ie rten  F i l tr a te s  bew irk t d as  E n ts te h e n  des in te rs titie lle n  
O d em s, welches du rch  E rh ö h u n g  des in tra re n a len  D ru ck es die F iltra tio n  w e ite r 
e rsc h w e rt.

D ie m orphologischen  Z eichen  der S chockn iere  besteh en  in d eg en era tiv en  
V erän d e ru n g en  der T u b u lu se p ith e lie n  v e rsch ied en en  G rades, w elche v o n  der 
V ak u o len b ild u n g  bis z u r  N ek ro se  reichen — tr ü b e  Schw ellung, hyaline  T ro p 
fe n b ild u n g , E iw eiß zy lin d er u n d  in terstitie lles Ö d em  gehören zu den h äu fig s ten  
B e fu n d e n , w ährend die R u p tu r  der K anälchen  m e is t  n u r  m it H ilfe d er M ikro
d issek tio n stech n ik  n a c h w e isb a r  is t. Die S ch w ie rig k e iten  der B eu rte ilu n g  der 
m orpho log ischen  F o lg e z u s tä n d e  experim en te ller S chockversuche lieg t jed o ch  
d a r in , d aß  viele der e rw ä h n te n  tu b u lä ren  V erä n d e ru n g en , wie eingangs e rw äh n t, 
n ic h t  un b ed in g t als p a th o lo g isc h  angesehen w e rd e n  können  : trü b e  Schw el
lu n g  u n d  hyaline T ro p fe n b ild u n g  sind Zeichen v o n  E iw eiß reso rp tio n  u n d  M eta- 
b o lis ie ru n g  in  den T u b u lu se p ith e lie n . U n te r  n o rm a le n  V erhältn issen  e n th ä lt  
d as  F i l t r a t  so wenig E iw e iß , d aß  es zu solchen V erän d e ru n g en  n ich t k o m m t ; 
be i d e r  N ephrose k o m m t es jed o ch  infolge S ch äd ig u n g  der B asa lm em b ran  der 
G lo m eru li zu einer e rh ö h te n  F iltra tio n  v o n  E iw e iß , welche, wie R a n d e 
r a t h  [4] und Z o l l i n g e r  [5] gezeigt h ab en , zu  den  e rw ähn ten  tu b u lä re n  
V erän d e ru n g en  fü h rt. B ei experim en te ll h e rv o rg e ru fen e n  N ierenschäd igungen  
e rh e b t  sich die F rag e , w a n n  die V eränderungen  d e r K an ä lch en ep ith e lien  als 
p a th o lo g isch  angesehen w e rd e n  sollen. Es d ü r f te  w ohl keinem  Zweifel u n te r 
lieg en , daß  N ekrose, D e sq u a m a tio n  und in te rs ti t ie lle s  ö d e m  als Zeichen eines 
fo rtg e sc h ritte n en  p a th o lo g isc h e n  Prozesses a u fg e fa ß t w erden m üssen . D ie 
B e d e u tu n g  der trü b e n  S chw ellung , der h y a lin en  T ro p fe n  und  V akuolen , sowie 
d e r  E iw eißg ranu la  is t  je d o c h  fraglich : b e s tim m t h a n d e lt  es sich um  phy sio lo 
g ische  R esorp tionsprozesse , w elche an sich als n o rm a l angesehen w erden m üssen , 
fa lls  a r t-  oder b lu tfrem d es  E iw eiß  in die N iere g e la n g t; da es sich jed o ch , wie
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O l i v e r  u n d  M itarb . [6] zeigen k o n n te n , u m  in traze llu lä re  S to ffw ech se l
prozesse h a n d e lt, k a n n  au ch  die Z e itd a u e r  d ieser m orphologischen V e rä n d e 
ru n g en  fü r  die B eu rte ilu n g  der T u b u lu sfu n k tio n  u n te r  experim en te llen  B ed in 
gungen  eine Rolle sp ielen .

U nsere  U n te rsu ch u n g en  m it H äm o g lo b in , S erum  und E iw e iß k ö rp e rn  
v ersch ied en er M olekulargröße fü h rte n  zu  dem  E rgebn is, daß  die e inm alige  
In je k tio n  v o n  a rt-  bzw . b lu tfrem d em  E iw eiß  in  den  von uns a n g e w a n d te n  
D osen n u r  se lten  m orphologische V erä n d e ru n g en  in  den H a rn k a n ä lc h en  v e r
u rsa c h t. In  den  eingangs e rw ähn ten  U n te rsu c h u n g e n  von  R o t h e r  [2] w u rd en  
höhere  E iw eißdosen  v e rab re ich t, die A n tik ö rp e r  w u rd en  erst am  7. T a g  n a c h 
w eisbar, also  viel sp ä te r , als unsere e igenen  V ersuchstiere  h isto log isch  u n te r 
su ch t w u rd en . A uch  in  den  V ersuchen  v o n  R i c h  [3] w urden h ö h ere  E iw e iß 
dosen v e ra b re ich t u n d  die histo logische U n te rsu c h u n g  erfolgte 14 — 18 T age 
sp ä te r . Solche S p ä tw irk u n g en  von e in m alig en  E iw eiß in jek tionen  k ö n n e n  als 
M odellversuche der G lom eru lonephritis  d ienen , da  sie erst die B ild u n g  von  
A n tik ö rp e rn  anregen , w elche sp ä te r  m it dem  in  d e r N iere g ebundenen  A n tig en  
reag ieren  ; bei der Schockniere e n tw ick e lt sich  das K ra n k h e itsb ild  s tü r 
m ischer.

U nsere  U n te rsu ch u n g en  ergaben , d aß  ein d eu tlicher U n te rsch ied  zw i
schen  dem  m orpho log ischen  Bild n a c h  e in m alig er und  nach  w ied e rh o lte r  
E iw e iß in jek tio n  b e s te h t : nach v o rau sg eg an g en er Sensibilisierung w a re n  zur 
Z eit der S ek tion , also m e ist nach  2 4 —48 S tu n d e n , in  der großen M eh rzah l der 
F älle  » n ephro tische«  V erän d eru n g en  d e r K a n ä lc h e n  festste llbar, d ie  z. T . als 
sicher pa tho log isch , z. T . als Zeichen v o n  E iw eißspeicherung  au fg e faß t w erden  
k o n n te n  ; da  die le tz te re n  (trü b e  S chw ellung , hyalin tröp fige  S peicherung) 
u n te r  denselben  B ed ingungen , aber ohne v o rau sg eh en d e  Sensib ilisierung  n ich t 
b e o b a c h te t w erden  k o n n te n , m uß d e r S ch luß  gezogen w erden, d aß  n a c h  V or
b eh an d lu n g  das re in jiz ie rte  E iw eiß in  d en  K an ä lch en ep ith e lien  lä n g e r  fe s t
g eh a lten  bzw . von  ih n en  langsam er abgegeben  w ird . W ir b esitzen  a llerd ings 
keinerle i Beweise d a fü r, d aß  das in  d en  T u b u lu sep ith e lien  gespeicherte  E iw eiß  
m it dem  re in jiz ie rten  F rem deiw eiß  id e n tisc h  is t . Es k ann  m it dem selben  
R ech t angenom m en w erden , daß die P e rm e a b ili tä t  der G lo m eru lusm em bran  
fü r  E iw eiß  bei der N ieren ischäm ie e rh ö h t is t ( E n d e s , T a k á c s y - N a g y  und 
S zÉCSÉNy ) [9] u n d  d aß  körpereigenes E iw eiß  von  den T u b u lu sep ith e lien  
g espeichert w ird . D er U m stan d , daß  n a c h  e inm aliger In jek tio n  des k leinm ole- 
k u lä ren  O valbum ins, w elches auch  physio logischerw eise f i l tr ie r t w ird , u n te r  
den  V ersuchsbed ingungen  keine tu b u lä re  Speicherung  erfo lg te, w iderleg t 
diese A nsich t n ich t, da  die T u b u lu sep ith e lien  im  S chockzustand  o ffen b ar 
geschäd ig t sind .

Im  einzelnen  k a n n  noch folgendes a n g e fü h rt w erden : die V ersu ch e  m it 
fa rad isch e r R eizung u n d  gleichzeitiger H äm o g lo b in in jek tio n  sp rech en  fü r  die 
A n n ah m e, daß  die p rim äre  V erän d eru n g  d er Schockniere die Isc h ä m ie  ist.

4  A cta M cdica X IV /3.
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H ä m o g lo b in  allein, ohne V o rb eh an d lu n g , is t w irk u n g slo s  ; es sch e in t ab e r, 
d a ß  b e i g leichzeitiger i. v . In je k tio n  von  H ä m o g lo b in  die tu b u lä ren  V e rä n d e 
ru n g e n  n a c h  w iederho lten  S e ru m in jek tio n en  s tä r k e r  ausgep räg t w erd en . V iel
le ic h t  e rk lä r t  dieser B e fu n d  die B ö sa rtig k e it d e r  Schockniere n a c h  T ra n s 
fu s io n  m it  in k o m p atib lem  B lu t .  D er U m sta n d , d a ß  die allergisch b e d in g te n  
tu b u lä r e n  V erän d eru n g en  n ic h t  zustande k a m e n , falls vo r der R e in je k tio n  
D ib e n a m in  in  genügend h o h e n  D osen v e ra b re ich t w o rd en  ist, k an n  als w e ite re r  
B ew eis fü r  die p rim äre  R o lle  d e r Ischäm ie  bei d e r  Schockniere  gelten . In  je n e n  
u n s e re r  V ersuche, bei w elch en  die R e in jek tio n  d ire k t in die N ie re n a rte r ie  
e rfo lg te , is t  die N ie ren isch äm ie  w ahrschein lich  d u rc h  lokale re flek to risch e  
R e iz u n g  d e r N ierennerven  h erv o rg eru fen  w o rd en . D ie  in travenöse  R e in je k tio n  
b e w irk t  e inen  allgem einen S ch o ck zu stan d , in  w elch em  — v ielle ich t a u f  dem  
W ege des Z en tra ln e rv en sy s tem s (G öm ör i  u n d  T a k á c s ) [10] — die D u rc h 
b lu tu n g  d e r N iere s ta rk  v e rm in d e r t  ist.

V ersu ch e  m it E iw e iß k ö rp e rn  v e rsch iedener M olekulargröße h a b e n  keine 
G e se tzm äß ig k e iten  in  d e r n ep h ro to x isch en  W irk u n g  aufdecken lassen  ; das 
k le in m o le k u lä re  O v a lbum in  v e ru rsa c h te  n ach  v o rau sg eh en d e r S ensib ilisierung  
s tä rk e re  tu b u lä re  V e rän d e ru n g en , als das g ro ß m o lek u lä re  E destin . B esonders 
e in d ru c k sv o lle  B ilder p a ra p ro te in äm isch e r  N ie ren v e rän d e ru n g en  e rh ie lte n  w ir 
n a c h  i. v . R e in jek tio n  v o n  F ib rin o g en .

U n se re  V ersuche u n te rs tre ic h e n  die B e d e u tu n g  a lle rg isch -an ap h y lak ti
sch er V orgänge fü r die E n ts te h u n g  der S chockn iere . D ieser M echanism us is t 
b e i d e r  A n u rie  nach  in k o m p a tib le n  T ran sfu s io n en  zweifellos v o rh an d en , be i 
a n d e re n  A rte n  der S chockn iere  k an n  es sich d a ru m  handeln , daß  gelöstes 
G ew ebseiw eiß  w iederholt u n d  in  größerer M enge in  das B lu t gelangt u n d  eine 
a lle rg isch e  R eak tio n  au s lö s t, w elche in  e le k tiv e r  W eise die sy m p a th isch en  
v a so k o n s tr ik to r isc h e n  N erv en  d er N iere e rreg t u n d  eine N ieren ischäm ie v e r 
u r s a c h t  ; die w eiteren  F o lg en  sind  die tu b u lä re n  S chädigungen,w elche zu r 
A n u rie  fü h re n  können .

ZUSAMMENFASSUNG

Zur Klärung der Pathogenese der tubulären Veränderungen der Schockniere haben 
wir Versuche an 125 Kaninchen durchgeführt. Wir fanden,

1. daß einmalige intravenöse oder in die Nierenarterie verabreichte Injektion von 
artfremdem Hämoglobin, Serum, Fibrinogen, ferner von Ovalbumin und Edestin keine, oder 
nur geringgradige tubuläre Veränderungen verursacht ;

2. die Reinjektion nach vorausgehender Sensibilisierung mit den genannten Eiweiß
körpern in  den meisten Fällen nephrotische Veränderungen der Kanälchenepithelien zur 
Folge hat ;

3. die Veränderungen z. T. sicher pathologisch sind, wie Nekrose und Desquamation, 
sowie interstitielles ödem  ; z. T. beruhen sie auf verlängerter Speicherung bzw. verlangsamter 
Abgabe der reabsorbierten Eiweißkörper ;

4. faradische Reizung der Niere bei gleichzeitiger i. v . Injektion von Hämoglobin zu 
nephrotischen Veränderungen führt, welche nach Injektion von Hämoglobin allein nicht 
beobachtet werden konnten. Die allergischen Veränderungen der Nierenkanälchen konnten
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d u rc h  D ib e n am in d a rre ic h u n g  v or der R e in je k tio u  v o n  S eru m  v e rh in d e rt w e rd e n . D iese 
B eo b ac h tu n g e n  sp rech en  fü r  d ie A n n ah m e, d a ß  d ie  p r im ä re  V eränderung  d e r  S c h o c k n ie re  
d ie N ie ren isch äm ie  is t.

5. V ersuche  m it  E iw ieß k ö rp ern  v e rsch ie d en e r  M olekulargröße h ab en  k e in e  G ese tz 
m äß ig k e iten  in  de r n e p h ro to x isc h en  W irk u n g  a u fd e c k e n  lassen . N ach  i. v . I n je k t io n  v o n  
F ib rin o g en  e n ts ta n d  d as  B ild  e iner p a ra p ro te in ä m isc h e n  G lom erulitis u n d  N e p h ro se .

6. D ie  tu b u lä re n  V erän d e ru n g en  n a c h  R e in je k tio n  v o n  a rtfrem d em  S e ru m  w a re n  bei 
g le ichze itiger i. v . In je k t io n  v o n  H äm o g lo b in  s tä r k e r  a u sg e p rä g t, als ohne H ä m o g lo b in .

7. U n sere  V ersu ch e  u n te rs tre ic h e n  d ie  B e d e u tu n g  a lle rg isch -a n ap h y lak tisc h e r V o r
gänge b e i d e r  E n ts te h u n g  d e r Schockniere.
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EXPERIMENTELLE UNTERSUCHUNGEN 
ÜBER DIE PATHOGENESE DER SCHOCKNIERE

I I . T U B U L Ä R E  V E R Ä N D E R U N G E N  N A C H  IN J E K T IO N  VON N IE R E N IIO M O G E N I-
SA TEN  U N D  S T R E P T O K O K K E N

V on

G. E r d é l y i, A. F ischer , L . T a k äcsy -N agy und I . V arga

I I I .  M EDIZINISCHE K L IN IK  D E R  U N IV ER SITÄ T BUDAPEST 

(E ingegangen  a m  31. M ärz  1959)

I n  der v o rausgehenden  M itte ilu n g  b e ric h te te n  w ir ü b e r d ie  tu b u lä re n  
V erän d eru n g en , die n ach  In je k tio n  v o n  a rtfrem d em  E iw eiß k ö rp er a u ftre te n . 
W ir s in d  au f G ru n d  un se re r V ersuche zu m  Sch luß  gelangt, d aß  tu b u lä re  S chä
d ig u n g en  n u r n ach  vo rau sg eh en d er S en sib ilis ie rung  nachw eisbar w e rd e n , daher 
d ü r f te n  bei der Schockniere a lle rg isch -an ap h y lak tisch e  V o rg än g e  eine au s
sch laggebende R olle spielen.

Seit den A rb e iten  von Ca v e l t i [1] w u rd e  das In teresse  a u f  d ie  K o m b i
n a tio n  von  N ierengew ebe m it S tre p to k o k k e n  gelenk t ; au f d iese W eise sollte  
au ch  die hom ologe N ie rensubstanz  a n tig e n e  E igenschaften  g ew in n en  u n d  die 
B ild u n g  von A n tik ö rp e rn  gegen a rte ig en es  N ierengew ebe a n re g e n  kö n n en , 
w o d u rch , wie Ca v e l t i an  R a tte n  n aeh g ew iesen  h a t, schw ere N ie re n v e rä n d e 
ru n g e n  h ervo rgeru fen  w erden. E s sc h e in t jed o ch , daß diese V e rän d e ru n g en  
n ic h t a u f  die G lom eruli b e sch rän k t sin d . B o h le  u n d  M itarb . [2] h a b e n  durch  
B eh an d lu n g  m it hom ologem  N ierengew ebe u n d  ab g e tö te ten  S tre p to k o k k e n  
tu b u lä re  V erän d eru n g en  in  der N iere  v o n  R a t te n  h e rvo rgeru fen . B esonderes 
In te re sse  b ea n sp ru c h t diese F rag e  se it d en  U n tersuchungen  v o n  R am m el
k am p  [3 ], in  w elchen  nachgew iesen w erd en  k o n n te , daß  sich d ie  U n te rg ru p p e  
12 d e r S trep to k o k k en  vom  T ypus A  d u rc h  besondere n ep h ro to x isch e  W irk u n g  
au sze ich n e t. R e e d  u n d  Math eso n  [4] k o n n te n  im  T ierversuch  d u rc h  In je k tio n  
v o n  K u ltu re n  oder F iltra te n  von S tre p to k o k k e n  vom  T ypus A 12 d eg en e ra tiv e  
V erän d eru n g en  d er K an ä lch en ep ith e lien  erzeugen .

In  unseren eigenen  U n te rsu ch u n g en  h a b e n  w ir zun äch st g e p rü f t ,  w elche 
V erän d eru n g en  die einm alige In je k tio n  v o n  N ierenhom ogen isa ten  a lle in , oder 
m it a b g e tö te ten  S trep to k o k k en  in  d ie  N ie ren a rte rie  v e ru rsach t ; so d a n n  p rü f
te n  w ir die W irk u n g  derselben In je k tio n  n ach  v o rau sg eh en d er su b k u ta n e r  
Sensib ilisierung  m it N ierengew ebe alle in  bzw . kom bin iert m it  a b g e tö te te n  
S trep to k o k k en . Im  A nschluß d a ra n  h a b e n  w ir V ersuche m it d u rc h  differen- 
zielles Z en trifug ieren  gew onnenen F ra k tio n e n  der N ierenhom ogen isa te  d u rch 
g e fü h rt.

Z u r M ethodik  sei b em erk t, daß  w ir f r isc h  en tn o m m en e  K a n in ch e n n ie re n  im  A p p a ra t 
v o n  P o t t e r  im  20fachen  V olum  phys. N aC l h o m o g en isie rt haben , vo r d e r  In je k t io n  w u rd en  
d ie  S uspensionen  bei n ied rig e r T ourenzah l k u rz  z e n tr ifu g ie r t,  um  gröbere P a r t ik e l  zu  e n tfe rn e n .
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Tabelle I

Versuche m it Nierengewebe u n d  Streptokokken

V ers.
No. V orbehandlung

In te r 
vall Reinjektion

Sekt.
nach

H is t.  d. 
G lom eruli Histologie der K anälchen

81 — — 0,5 m l Niere 
A . ren .

48 S t. n o rm a l Y akuol. E p it .

97 — — 0,5 m l Niere 
A . ren .

48 S t. 99 Zylinder

22 — — N iere  -f- S trep t 
A . ren .

48 St. n o rm a l H ydrop . Deg.

28 — — N ie re  +  S trep t 
A . ren .

48 S t. 9 » Zylinder

29 — — N iere  +  S trep t 
A . ren .

48 S t. 99 H ydrop . Heg. Z y lin d er

30 — — N iere  +  S trep t 
A . ren .

48 S t. 9 • norm al

31 N ie re  +  S trep t 
A . ren .

48 S t. 99 Zylinder

45 — — 0.5 m l S trep t. 
A . ren .

48 S t. n o rm a l norm al

46 — — 0,5  m l S trep t. 
A . ren .

48 S t. 99 99

47 " 0 ,5  m l S trep t. 
A . ren .

48 S t. 9 ' 99

94 1 m l N iere s c 14 T 0 ,5  N iere A. ren. 48 S t. n o rm a l Zylinder
95 1 m l N iere  s. c. 14 T 0,5 N iere  A. ren. 48 S t. 99

96 1 m l N iere s. c. 14 T 0 ,5  N iere  A. ren. 48 S t. 99

9*
Gedunsene E p it . 

Y akuolisierung
101/a 1 m l N iere s. c. 14 T 0,5 N iere  A. ren. 48 S t. 99 H yaline Deg. F o kale  

Nekrose, Z ylinder
101/b 1 m l N iere  s. c. 14 T 0,5 N iere  A. ren. 48 S t. 99 Zylinder

80 N ie re  +  S trep t. 
s. c.

15 T 0,5 m l N ier# 
A . ren .

48 S t. n o rm a l Geduns. schäum . E p ith . 
G ran . Vacuol. h y a lin . 
T ropf. D esq u am at. 
Zylinder

88 N ie re  4~ S trep t. 
s. c.

14 T 0,5 m l JNiere 
A . ren .

48 S t. G lom e-
ru lil is

Geduns. E p ith . V akuol. 
G ranulat. Z y linder

89 N iere +  S trep t. 
s. c.

14 T 0,5 m l IN iere 
A . ren .

48 S t. G lorne-
ru l it is

D esquam at. in te rs t i t .  
Ödem

90 3 m l i .  V . 14 T 0,5 m l N iere 
A . ren .

48 S t. G lo m e
ru li tis

D esquam at. in te rs t i t .  
Ödem

84 2 m l N iere +  
+  S tre p t.  s. c. 15 T

A. ren .
N ie re  S trep t.

48 S t. n o rm a l V akuol. Zylinder

19 1 m l N iere +  
4~ S tre p t. s. c.

12 T A. ren .
N ie re  4- S trep t.

18 S t. G lom e-
ru lit is

H ydr. Vakuol. D eg. Zyl.

20 1 m l N iere +  
+  S tre p t.  s. c.

12 T A . ren .
N ie re  +  S trep t.

48 S t. n o im a l K ernschw ellung, Z ylind .

21 1 m l N iere +  
4- S tre p t.  s. c.

12 T A . ren .
N ie re  S trep t.

48 S t. G lom e-
ru lit is

Gedunsene E p ith . 
H ydrop . Deg. Z y linder
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D ie Strep tokokken  w aren  vom  S ta m m  A la ; d ie  B o u illo n k u ltu r w urde a b z e n tr ifu g ie r t ,  
d e r  B o d e n sa tz  m it p h y s . NaCl gew aschen , in  K o ch sa lz lö su n g  suspend iert u n d  30 m in  im  
W asse rb a d  von  60° g e tö te t  (S te rilitä tsp rü fu n g ). D ie  F raktionierung  der 5 %  N ie ren h o m o - 
g e n isa te  e rfo lg te  in  0,25 Mol. Sucroselösung, w obei fo lg en d e  F rak tio n en  gew onnen w o rd e n  sind  :

1. Z en trifu g . m . 600 g, 10 m in  =  K e rn f ra k tio n , 0 ,7 5 %  Eiweiß
2. Z en trifu g . m . 8500 g, 15 m in  =  M ito ch o n d rien  0 ,75%  Eiweiß
3. Z en trifu g . m . 24 000 g, 60 m in  =  M ik ro so m en  0 ,35%  Eiweiß
4. S u p e rn a ta n s  (a u f N ierengew ebe b e rec h n e t 5 % ) 0,38 %  Eiweiß

D ie E rgebn isse  g ib t T ab . I  w ieder.
W ie aus T ab . I  e rsich tbch , b a t  die a lle in ige  In jek tio n  von S tre p to k o k k e n  

in  die N ie ren arte rie  ohne vorherige  S en sib ilis ie rung  keine N ie ren v e rän d e ru n g en  
v e ru rsa c h t ; n ach  In je k tio n  v o n  N ie ren h o m o g en isa ten  m it und  o h n e  S tre p to -

Abb. 1. V ers. No. 90. A n d e r Grenze zw ischen M ark  u n d  R in d e  sind die K a n ä lc h en  v e rb re i te r t ,  
d ie E p ith e lien  a b g e p la tte t .  Die L u m in a  sin d  zu m  g rö ß te n  Teil m it d e sq u a m ie rte n  Zellen 

u n d  Z ylindern  e rfü llt . H ä m a to x y lin -E o s in  V ergr. 100 X

k o k k en , ab er ohne vorherige S en sib ilis ie ru n g  w aren  geringgradige, a u f  E iw e iß 
spe icherung  zu riiekzu füh rende  tu b u lä re  V e rän d e ru n g en  fests te llb a r.

N ach  su b k u ta n e r  Sensib ilisierung  m it N ierenhom ogen isa ten  a lle in  fan d en  
sieh  n a c h  R e in je k tio n  von  N ie re n h o m o g e n isa ten  m eist auch n u r  geringfüg ige  
tu b u lä re  V erän d eru n g en . U m so  a u sg e sp ro c h e n e r  w aren die V e rän d e ru n g en , 
d ie  n a c h  k o m b in ie rte r  S ensib ilisierung  m it N ierenhom ogen isa ten  -j- S tre p to 
k o k k en  b e o b a c h te t w urden , gleich ob zu r R e in je k tio n  N ierenhom ogen isa te  allein , 
o d e r  e in  G em isch v o n  H om ogen isa t -f- S tre p to k o k k e n  v erw endet w o rd en  ist.
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A bb. 2. V ers. No. 89. A n der G renze zwischen M ark  u n d  R inde sind die K a n ä lc h en lu m in a  
m it Z y lin d er ausgefü llt. H ä m a to x y lin -E o s in  U bersichtsbild

Abb. 3. V ers. No. 89. V ergr. 200 X . Zellenreicher, v e rg rö ß e r te r  G lom erulus, d ie  S ch lingen  
sin d  m it der B ow m anschen  K a p se l verk leb t
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Abb. 4. V ers. No. 89. E p ith e lien  m it großen, g ed u n sen en  K ernen, vielfach d e sq u a m ie r t .  In 
der M itte  des B ildes eine M itose. In te rs titie lle s  ö d e m . H äm ato x y lin -E o sin . V e rg r. 200 X

Abb. 5. V ers. No. 21. Schw ere D egenera tion  des T u b u lu sep ith e ls , das an v ie len  S te llen  nekro- 
t is ie r t  is t, D isru p tio n  der G ru n d m em b ran . D ie  L u m in a  sind durch  Z y linder e r fü ll t .  K leine 

V enen th rom bose . H ä m a to x y lin -E o s in . Vergr. 100 X
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I n  b e id en  F ällen  is t es n a c h  der R e in jek tio n  m e is t  zu schweren g lo m eru lä ren  
u n d  tu b u lä re n  V erä n d e ru n g en  gekom m en (A b b . 1 — 5).

D ie V ersuche m it d e n  N ieren frak tio n en  g ib t  T ab . I I  w ieder.

Tabelle I I

Versuche m it N ieren fra k tio n en

V e r s .
N o. Vorbehandlung

In te r 
vall. Reinjektion

S ekt.
nach

H is t. d.
G lom eruli Histologie der K anälchen

98

M itochondrien  

1 m l s. c. 18 T 0,5 m l A. ren. 48 S t. n o rm al norm al

103 /a 1 m l s. c. 16 T 0,5 ml A. ren. 48 S t. 99 Nekrose, Z y lin d er

103/b 1 m l s. c. 16 T 0,5 m l A. ren. 48 S t. 99 Nekrose, Z y lin d er

99

M ikrosom en  

1 m l s. c. 18 T 0,5 m l A. ren. 48 S t. n o rm a l H yaline Speich. Z v lin d .

104/a 1 m l s. c. 16 T 1 m l A. ren. 48 S t. 99

in te rs tit. Ö dem  

Zylinder

104/b 1 m l s. c. 16 T 1 m l A. ren. 48 S t. 99 99

100

Supernatans 

2 m l s. c. 18 T 0,5 ml A. ren. 48 S t. n o rm a l norm al

105/a 1 m l s. c. 16 T 1 m l A. ren. 48 S t. 99 Ilyd rop . Deg. Z y lin d er

105/b 1 m l s. c. 16 T 1 m l A. ren. 48 S t. 99 H ydrop. D eg. Z y lin d er

102/a

K ernfraktion  

1 m l s. c. 16 T 0,5 m l A. ren. 48 S t. In f a r k t In fark t

102/b 1 m l s. c. 16 T 0,5 m l A. ren. 48 S t. 99 99

W ie aus T ab . I I  e rs ich tlich , w urden  alle  V ersu ch e  nach v o ra u sg e h e n d e r 
S en sib ilis ie ru n g  d u rc h g e fü h rt. D ie R ein jek tio n  d e r  K e rn frak tio n  h a t  be i b e id en  
T ie re n  einen  schw eren h äm o rrh ag isch en  I n f a r k t  z u r  Folge gehabt. D ie tu b u lä 
r e n  V erän d e ru n g en  w a re n  b e i den  anderen  F ra k t io n e n  z. T. v e rh ä ltn ism ä ß ig  
m ild e  u n d  n ich t anders, als n a c h  In jek tio n  v o n  N ierenhom ogen isa ten  (T ab . I)  ; 
k e in e  F ra k tio n  erwies sich  als besonders to x isc h .

Besprechung

A lleinige, oder m it a b g e tö te te n  S tre p to k o k k e n  kom bin ierte  I n je k t io n  
v o n  hom ologen  N ieren h o m o g en isa ten  h a tte  k e in e  o d e r n u r  geringfügige tu b u lä re  
V e rä n d e ru n g en  zur F olge. N a c h  vo rau sg eh en d er Sensibilisierung m it N ieren -
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hom og en isa ten  alle in  e n tsp ra c h e n  die tu b u lä re n  V eränderungen  e tw a  den  
V erän d eru n g en  n a c h  R e in je k tio n  von  a r tf re m d e m  Serum . Falls je d o c h  die 
Sensib ilisierung  m it e inem  G em isch von  N ie ren h o m o g en isa t und  a b g e tö te te n  
S trep to k o k k en  e rfo lg te , k o n n te n  nach  d e r R e in je k tio n  schw ere tu b u lä re  
u n d  m eist auch  g lom eru lä re  V eränderungen  fe s tg e s te llt w erden. E s sc h e in t 
d ah er, d aß  die g leichzeitige In je k tio n  von  N ieren h o m o g en isa ten  u n d  S tre p to 
k o kken  vom  S tam m  A 12 die B ildung  von an ti-N ie ren an tik ö rp e rri a n re g t. D iese 
B eo b ach tu n g  h a t  v o r a llem  fü r  die N ep h ritis fo rsch u n g  B edeu tung  u n d  k a n n  
als B es tä tig u n g  d er B efu n d e  v o n  Ca velti [1] an g eseh en  w erden.

ZU SA M M EN FA SSU N G

1. A lleinige In je k t io n  v o n  hom ologen N ie ren h o m o g en isa ten  oder v o n  a b g e tö te te n  
S tre p to k o k k e n  vom  T y p  A 12 in  d ie  N ie ren arte rie  h a t t e  k e in e , o d er n u r  geringfügige tu b u lä re  
V e rän d e ru n g en  zu r Folge.

2. N ach  S en sib ilisie rung  m it  einem  Gem isch v o n  h o m ologem  N ieren h o m o g en isa t u n d  
a b g e tö te te n  S tre p to k o k k e n  v o m  T y p  A12 en tw ick e lten  sich  n a c h  der R e in je k tio n  schw ere  
g lo m eru läre  u n d  tu b u lä re  V e rän d e ru n g en , w ährend  d ie  a lle in ige  Sensibilisierung m it  N ie ren 
hom o g en isa t n u r  m äß ig  s ta rk e  tu b u lä re  V erän d e ru n g en  v e ru rsa c h te .

3. V on d en  m itte ls  D ifferenz ia lzen trifug ieren  g e tre n n te n  F ra k tio n e n  d e r  N ie ren - 
h o m o g en isa te  erw ies sich  a u ch  n a c h  erfo lg ter S ensib ilis ie ru n g  keine  als b esonders n e p h ro 
tox isch .
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ISOTOPE STUDIES ON THE LYMPHATIC CIRCULATION 
OF THE LIVER IN CHRONIC LIVER LESION

By

L. Veg h , L. K ocsár, L. K ertész and I . Szatai

D EPA R T M E N T O F M EDICINE NO. 1, AND IN ST IT U T E  OF PATHO PHY SIOLOG Y , U N IV ERSITY  M ED ICAL SCHOOL 
OF D E B R E C E N , AND TH E  N U CLEA R RESEA R C H  IN ST IT U T E  O F T H E  H UNGARIAN ACADEMY O F SCIEN CES

(R ece iv ed  A pril 10, 1959)

I n  earlie r s tu d ies  [13] we in v e s tig a te d  th e  changes in  th e  ly m p h a tic  
c ircu la tio n  o f th e  liv e r in  iso la ted  v iscera l shock  o f th a t  organ. W hile  ly m p h  
o u tflo w  from  th e  th o rac ic  d u c t d id  n o t change, we found  a 3 to  4-fold in c rea se  
in  th e  a m o u n t of iso tope  A guo in  th e  ly m p h .

T h is w as th o u g h t to  con firm  th e  earlie r v iew  th a t  an  increase  in  p e r 
m e a b ility  is ta k in g  p lace d u rin g  th e  iso la ted  an ap h y lac tic  shock o f th e  liv e r . 
A fu r th e r  problem  w as how  th e  ra te  o f ly m p h  ou tflo w  from  th e  th o ra c ic  d u c t 
an d  th e  iso tope  co n c e n tra tio n  in  th e  ly m p h  w ould  change in  ch ro n ic  liv e r  
d isease o r  cirrhosis. A nd , i f  liv e r lesion w as assoc ia ted  w ith  asc ites, w h ere  
w ould  th e  tra n s u d a te  e n te r  th e  a b d o m in a l cav ity .

T h e  fac to rs  responsib le  fo r ascites fo rm a tio n  in  chronic liv e r  d isease  
or c irrhosis  are s till su b jec t to  con troversies. P o r ta l  h y p erten sio n  b y  its e lf  
w ould  n o t  suffice as a fa c to r , because som etim es th e re  is no asc ites w ith  a 
h igh  p o r ta l  p ressu re , w hile in  o th e r  cases ascites develops a t a no rm al or re d u c e d  
p o rta l p ressu re . S h u n tin g  relieves p o rta l h y p e rten s io n , b u t has no in flu en ce  
on asc ites  fo rm atio n .

I t  has been suggested  [7, 10] th a t  th e  b lood  vessels an d  ly m p h a tic s  in  
th e  p e rito n e u m  an d  m esen te ry  p la y  an  im p o r ta n t  role in  ascites fo rm a tio n . 
T here  a re  rep o rts  [3, 14] describ ing  a m ark ed  d ila ta tio n  of th e  ly m p h a tic s  in  
th e  cap su le  of th e  liv e r  in  c irrhosis.

B o lto n  [2] in  1931 p ro d u ced  ex p e rim en ta l ascites in  th e  c a t b y  co n 
s tr ic tin g  th e  p e rica rd iu m  a ro u n d  th e  r ig h t au ric le . M cK ee  et al. [10] in d u c e d  
asc ites w ith in  a few day s b y  p lac in g  tra n s th o ra c a lly  a m eta l ring  on th e  in fe rio r  
v en a  c av a , reduc ing  th e re b y  th e  vessel’s ca lib re  to  abo u t half. W as th e  v e n a  
p o rta e  also co n stric ted , no in tra a b d o m in a l tra n su d a tio n  resu lted . M a l l e t -G u y  
et al. [9] tra n sp la n te d  th e  liv er in to  th e  th o ra x  a n d  con stric ted  s im u lta n e o u s ly  
th e  in fe rio r  v en a  cav a . A t r a n s u d a te  id en tica l w ith  ascites was fo rm ed  in  th e  
th o ra x , w hereas no ab d o m in a l tra n s u d a tio n  to o k  place.

H ass [5] made som e rem arkable observations regarding the form ation  
o f ascites. He thinks th a t a narrowing o f the lym phatic bed in th e  capsule  
of the liver  influences intraperitoneal flu id  transport. I f  we realize w h at an
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enorm ous flu id  ex c h a n g e  is  tak in g  place in  th e  ab d o m en  in  24 h o u rs , i t  w ill 
b e  easy  to  u n d e rs ta n d  t h a t  a co m p ara tiv e ly  s lig h t d is tu rb an ce  o f th e  eq u ili
b r iu m  betw een  t r a n s u d a t io n  and  reso rp tio n  a lre a d y  suffices to  cause  ascites 
w ith in  a sho rt tim e . T h e  ba lan ce  m ay be u p s e t  w hen  scar fo rm atio n  occludes, 
th e  ly m p h a tic  cap illa rie s  o r  th e  m ajo r ly m p h a tic  tru n k s  in  th e  liver, or w hen  
th e  veins and  ly m p h a tic s  o f  th e  p e rito n eu m  a n d  m esen te ry  (w hich re p re se n t 
a  v e ry  large surface) a re  narrow ed . S h rin k in g  o f th e  liv er due to  conn ec tiv e  
tis su e  fo rm ation  m a y  in te rfe re  w ith  blood in f lo w  a n d  ly m p h  ou tflow  an d  th u s  
g ive  rise  to  ascites. In tra p e r i to n e a l  flu id  t r a n s p o r t  v a rie s  from  species to  species. 
I n  som e anim als th e  d a ily  peritoneal f lu id  ex ch an g e  m ay  am o u n t to  several 
t im e s  th e  blood p la sm a  vo lum e.

The above re su lts  h a v e  been o b ta in ed  in  an im als  w ith  in ta c t liv e r  p a re n 
c h y m a . The q u es tio n  a ro se  w heth er sim ilar c o n d itio n s  w ould  p reva il in  e x p e ri
m e n ta l chronic liv e r  le s io n  or cirrhosis.

In  th e  p re se n t s tu d ie s  we m ade use o f  th e  rad io iso tope  te c h n iq u e  to  
in v e s tig a te  th e  chan g es in  tho rac ic  d u c t ly m p h  o u tflo w  an d  in  th e  c o n c e n tra 
t io n  o f th e  iso tope in  th e  ly m p h  in  chronic liv e r  lesion , as well as to  e s tab lish  
th e  s ite  of tra n s u d a tio n  in  th e  presence o f  a sc ite s .

A to ta l  of 27 dogs w ere  used, 5 no rm al c o n tro ls  an d  22 anim als p re tre a te d  
w ith  carbon  te tra c h lo r id e  to  induce liv e r les io n . T re a tm e n t w ith  CC14 w as 
p o o rly  to le ra ted  ; 14 o f  th e  22 anim als su c c u m b e d  to  i t .  Carbon te tra c h lo r id e  
w as adm in iste red  in tra m u sc u la r ly  a t f irs t a n d  in tra p e rito n e a lly  la te r . T he liv er 
w as exam ined  h is to lo g ic a lly  to  determ ine th e  se v e rity  of th e  ch ron ic  liv er 
le s io n . T ypical c irrhosis  d id  n o t develop even  a f te r  192 days of CC14 tr e a tm e n t  ; 
th e  o u ts tan d in g  ch an g es w ere h y p e rtro p h y  o f th e  re tic u la r  s tru c tu re  an d  a 
m in o r  increase of co llag en  fib res (Fig. 1).

H isto lo g ic  appearance o f  th e  liver

The liver tra b e c u le s  have becom e th in n e r ,  single liver cells p e rish ed . 
T h e re  was h y p e r tro p h y  o f th e  re ticu la r s t ru c tu re  an d  a sligh t increase  of 
co llagen  fibres.

L ym ph flow  w as s tu d ie d  in  th e  8 su rv iv o rs , b u t  reliab le resu lts  could  be 
o b ta in e d  in  5 of th e m  o n ly , because in  th e  r e s t  e i th e r  th e  ly m p h  flow  h a d  been  
b lo ck ed , or th e  an im a l d ied .

T he following m e th o d  was em ployed. U n d e r  chloralose an aes th es ia  th e  
th o ra c ic  duct was ex p o se d  a n d  a polyvinyl tu b e  w as lig a ted  in to  it. T he  labelled  
s ilv e r  colloid was in je c te d  in tra p o rta lly . L y m p h  w as collected fo r 3 h o u rs, 
ta k in g  separa te  3 0 -m in u te  sam ples. A t 3 0 -m in u te  in te rv a ls  blood sam ples 
w ere  ta k e n  from  th e  fe m o ra l vein  and  w ere te s te d  fo r Ag110, in  o rder to  assess 
th e  iso tope  co n ten t o f  th e  to ta l  blood v o lu m e  th ro u g h o u t th e  ex p e rim en t. 
T h e  anim als t r e a te d  w ith  A g110 received 50 fi  C in  8 m l. O f th e  5 an im als
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p re tre a te d  w ith  CCl4 a n d  used  w ith  success 2 h a d  tra n s u d a te  in  th e  ab d o m en , 
50 m l an d  30 m l, re sp ec tiv e ly . These an im als h a d  been t re a te d  w ith  CC14 
over a period  of 192 d ay s. A t th e  sam e tim e  as th e  ly m p h , th e  iso to p e  co n te n t 
in  th e  ascites flu id  w as also de te rm ined . T he m easu rem en ts  w ere m ade w ith  
a sc in tilla tio n  coun te r.

Preparation o f  A g uo metal colloid, m ade b y  reduc ing  silver n i tr a te ,  in  
th e  follow ing w ay. To a m ix tu re  of 2 m l N /100 A g110 N 0 3 an d  2 m l 0,5 p e r c en t

F ig . 1. H isto log ical a p p ea ran c e  o f th e  liver

g ela tine  (p H  6) w ere a d d e d  (a fte r a d ju s tin g  th e  p H  to  7/2 m l o f  1/100 m ol. 
sod ium  c itra te  an d  2 m l o f  a hyd roch inon  so lu tio n ). A fte r h ea tin g  u n d e r  an  
in fra red  lam p  for 5 m in u te s  th e  colloidal s ilver w as d ialysed  th ro u g h  a p la s tic  
m em b ran e  ag a in st d istilled  w a te r. T he d ia ly sin g  f lu id  show ed no  s ig n ifican t 
a c tiv ity  even a f te r  16 h o u rs . T he colloid w as coffee-brow n in  co lour a n d  show ed 
a g rey ish -b row n opalescence in  in c id en t lig h t. A ggregation  re su lte d  on ly  a fte r  
2 w eeks o f s tan d in g .

R esults

(I) Control group ( Table I )

T he colloidal s ilv e r w as in jec ted  p o rta lly  in to  5 dogs. O nly  th o se  ex p e ri
m en ts have been considered  in  w hich ly m p h  flow  from  th e  th o rac ic  d u c t was
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u n im p e d e d  for 3 hours. In  a n u m b e r of o th e r ex p erim en ts  th e  ly m p h  flow  h ad  
s to p p e d , or the  an im al d ied . Table I  shows th e  ly m p h  volum es o b ta in e d  a t 
30 m in u te  in te rva ls . T he s ing le  re su lts  rep re sen t averages fo r 5 an im als . T o ta l 
ly m p h  o u tp u t during  3 h o u rs  v a rie d  slig h tly  in  th e  single an im als (88, 64, 89, 
65 , 68 m l), averag ing  76.4 m l. T he iso tope c o n te n t o f th e  30 -m in u te  ly m p h  
sp ec im en s  was also d e te rm in e d . T he values in  Table I  are  te n th  p e r  cen ts  of 
th e  dose adm in istered  in tra p o r ta l ly . In  3 hours 0,108 per cen t of th e  collo idal 
A g110 w as excreted  in  th e  ly m p h .

Table I

Norm al dogs under chloralose anaesthesia— Appearance of portally 
administered colloidal A g 110 in  the thoracic duct and in  the blood

Means for 5 anim als

Time hours L y m p h , m

Q uantity  

in  lym ph, %

of isotope

in b lood, %
Specific ac tiv ity

щ .................... 16 0.03 1.001 0.018

l  .................... 14.6 0.027 1.10 0.018

i y 2 .................... 13.4 0.011 1.11 0.008

2 ................ 10.4 0.016 0.92 0.016

2Уг .................... 11.4 0.014 1.07 0.012

3 ................ 10.8 0.010 0.88 0.010

T otal . .  . 76.4 0.108

The values express per cents of the isotope administered.

T h e  values for b lood  show  in  te n th  p er cen ts th e  iso tope c o n te n t o f th e  
t o ta l  c ircu la ting  blood in  th e  m o m en t of b lood  ta k in g . T his value v a rie d  from
0 . 88 to  1,12 per cen t. T h e  la s t  co lum n show s th e  specific  a c tiv ity  o f  ly m p h ,
1. e. th e  am o u n t of iso tope  in  1 m l. This was p ra c tic a lly  th e  sam e in  th e  single 
ly m p h  frac tions, v a ry in g  b e tw e e n  0,010 an d  0,018.

T h is low Ag110 c o n te n t o f  th e  ly m p h  a n d  b lood  was p ro b ab ly  d u e  to  th e  
p ro lo n g e d  re ten tio n  o f co llo id a l silver in  th e  liver. N am ely , acco rd ing  to  our 
e a r lie r  s tud ies, 3 hours a f te r  in tra p o r ta l  in jec tio n  th e n  is s till m ore th a n  67 
p e r  c e n t o f th e  silver to  be fo u n d  in  th e  liver.

( I I )  Chronic liver lesion ( Table I I )

T h e  anim als w ere t r e a te d  w ith  CC14 over a perio d  o f 192 d ay s , a t  f irs t 
tw ic e , th e n  once w eekly. T h e  to ta l  dose v a ried  from  25 to  51.2 m l. T h e  resu lts  
a re  p re se n te d  in  Table I I .  A s co m p ared  to  th e  co n tro ls  (76.4 m l), th e  3-hour 
ly m p h  o u tp u t was s ig n if ic a n tly  increased , to  122 m l. I n  th is  group th e  vo lum e



ISOTOPE STU DIES ON T H E  LYMPHATIC CIRCU LA TIO N  OF T H E  L IV E R 2 7 5

Table II

Dogs with liver cirrhosis under chloralose anaesthesia. Appearance o f  col
loidal A g u0 in  the thoracic duct, blood and ascites

Means for 5 animals

Tim e hours Lym ph, m l

Q uan tity  of isotope* Specific ac tiv ity

lym ph , % blood, % ascites, % lym ph ascites

y2 30 0.040 2.72 0.013

l 24 0.030 3.0 0.013

IVz 19 0.024 2.8 0.012

2 16 0.020 2.6 0.012

2% 17 0.023 3.0 0.014

3 16 0.021 3.2 4 ml 0.013 0.014

Total 122 0.158 0.057

* p e r  cent o f th e  iso to p e  adm inistered .

of ly m p h  o b ta in ed  from  th e  single anim als show ed m odera te  v a r ia tio n s  (105, 
140, 120, 85, 160 ml). T h e  m ean  rise was 59 p e r  cen t. T he increase  w as even 
m ore conspicuous if  we rea lize  th a t  a considerab le  volum e o f ly m p h  flew 
from  th e  tho rac ic  du c t in  th e  in te rv a l be tw een  in se rtin g  th e  c an n u la  a n d  ad m i
n is te rin g  th e  isotope. ( In  an im al No. 18 th is  vo lum e was 80 m l ; in  N o. 19, 
150 m l). T he lym ph  o fte n  co n ta ined  som e b lood , as i t  has been  re p o r te d  in 
th e  l i te ra tu re .

T he co n cen tra tio n  o f  iso tope  was also increased  in  th e  ly m p h . In  norm al 
an im als, 0,108 per cen t o f  th e  po rta lly  in jec ted  iso tope  ap p eared  in  th e  3-hour 
ly m p h , w hereas in  an im als  w ith  chronic liv er lesion th is  v a lue  w as 0.158 per 
cen t ; th e  increase a m o u n te d  to  47 per cen t. Specific a c tiv ity  o f th e  lym ph 
w as p rac tica lly  u n ch an g ed  th ro u g h o u t th e  te s t  period  ; its  v a lue  (0 .010 — 0.014) 
w as th e  sam e as in  th e  n o rm a l anim als. As opposed  to  th e  n o rm a l contro ls 
(0.8 — 1.2 p er cen t), in  th e  an im als w ith  liv er lesion 2.6 to  5.2 p e r c e n t of the  
p o rta lly  in jec ted  iso tope w as d e tec tab le  in th e  c ircu la tin g  b lood  in  th e  m om ent 
of sam pling .

A bdom inal tra n s u d a te  was found in  2 dogs, 50 m l in  one a n im a l and 
30 in  th e  o ther. T he asc ite s  con tained  0.057 p er cen t of th e  iso to p e  in jec ted  
an d  h ad  a specific a c t iv i ty  o f 0.014.

Discussion

O ur investig a tio n s h av e  confirm ed th e  w ell-know n fac t t h a t  n o t  only 
in  c irrhosis, b u t also in th e  presence of chronic liv er lesion th e re  is a considerab le

5 A cta  M edica X IV /3 .



2 7 6 L. Y É G H , L . KOCSÂR, L. K ER TÉSZ and  I. SZATAI

in c re a se  (59 per cent) in  th e  ly m p h  flow fro m  th e  th o rac ic  du c t. C orresp o n d 
in g ly , th e  isotope c o n c e n tra t io n  o f th e  ly m p h  also  increases (by  47 p e r  cen t). 
T h e re  being  v ir tu a lly  no  d ifference in  specific  a c t iv i ty  b e tw een  th e  ly m p h  
f ro m  th e  controls an d  th e  a n im a ls  w ith  chronic liv e r  lesion, an d  as th e  a m o u n t 
o f  iso to p e  increases w ith  th e  increase in  ly m p h  flow , i t  seem s t h a t  colloid 
p e rm e a b ili ty  is p ra c tic a lly  u n ch an g ed  in  th e  liv e r . I n  chronic liver lesion th e  
b lo o d  iso tope  co n cen tra tio n  increases to  3 to  4 -fo ld  o f th e  in itia l va lue . I t  seem s 
to  in d ic a te  th a t  ly m p h  flo w  a n d  circu lation  a re  in creased .

A s to  the  site  a t  w h ich  th e  abdom inal tr a n s u d a te  en te rs th e  ab d o m en , 
th e  fo llow ing  m ay be sa id . I n  chronic liver le sion  h e p a tic  c ircu la tio n  m a y  be 
im p a ire d  b y  an increase o f  co n n ec tiv e  tissue, y e t  th e  ly m p h  flow  is in c reased  ; 
th is  m a y  be exp lained  b y  a n  increase in  ly m p h a tic  tra n s p o r t .  C hanges in  th e  
r e la t iv e  p roportions an d  q u a n t i ty  of serum  p ro te in s  m a y  p ro m o te  th e  increase  
in  th e  r a te  of lym ph  flow . O w ing  to  th e  increase  o f  connective  tissu e , th e  flow  
r a te  m a y  increase o n ly  m o d e ra te ly  and  th e  co n tin u o u s  increase  in  ly m p h  
p ro d u c tio n  in ev itab ly  le a d s  to  m echanical a n d  d y n am ica l in su ffic iency . As a 
r e s u l t  o f  dynam ical in su ffic ien cy , some of th e  ly m p h  p roduced  w ould  e n te r  
th e  a b d o m e n  by w ay o f th e  ly m p h a tic s  in  th e  cap su le  o f th e  liver, an d  a n o th e r  
v o lu m e  w ould go to  th e  th o ra c ic  duct th ro u g h  th e  ly m p h a tic s  o f th e  liver. 
I t  h a s  been  suggested b y  n u m e ro u s  au tho rs [6, 10, 15] th a t  in  liv er c irrhosis 
th e  a sc ite s  flu id  en te rs th e  ab d o m en  th ro u g h  th e  d ila te d  ly m p h a tic s  o f th e  
c a p su le , an d  th a t  th e  a b d o m in a l tra n su d a te  w o u ld  be id en tica l w ith  th e  
ly m p h  com ing from  th e  c o n g es ted  lym phatics. T h is seem s to  be co rro b o ra ted  
b y  th e  fa c t th a t  in  2 o f o u r  dogs ascites dev e lo p ed  a f te r  chronic liv e r lesion. 
T h e  co n cen tra tio n  of iso to p e  in  th e  ascites w as ab so lu te ly  id en tica l w ith  th a t  
in  th o ra c ic  duct ly m p h . O u r re su lts  thus su p p o rt th e  observ a tio n s b y  M a l l e t - 
G u y  e t  a l . [9 ].

T h e  evidence o b ta in e d  suggests th a t  in  e x p e rim e n ta l chronic liv e r lesion 
ly m p h  flow  is increased  w ith o u t  any  m ajo r ch an g e  in  p e rm eab ility . T he in 
c re a se d  ly m p h  flow, w h en  i t  reaches a ce rta in  r a te ,  gives rise  to  d y n am ica l 
in su ffic ie n c y  which th e n  le a d s  to  tra n su d a tio n  a n d  ascites fo rm atio n .

In v es tig a tio n s  in to  th e  ev en tu a l changes in  h isto log ically  con firm ed  
fu lly  developed  cirrhosis a re  in  progress.

SUM M ARY

H e p a tic  lym ph flow  w as s tu d ie d  b y  m eans of co llo idal silv er iso tope  (A g110) in  n o rm a l 
d o g s a n d  dogs in which ch ro n ic  l iv e r  lesion  had been in d u ce d  b y  t r e a tm e n t  w ith  c a rb o n  t e t r a 
c h lo r id e  (CC14). A fter a d m in is te r in g  th e  isotope p o rta lly , i t s  c o n ce n tra tio n  in  ly m p h  an d  b lood  
w as d e te rm in e d  a t 30 m in u te  in te rv a ls .  A fter th e  e x p e r im e n t h a d  been  co m ple ted , iso to p e  
c o n c e n tr a t io n  in the  ascites w as a lso  de term ined . As c o m p a red  to  th e  n o rm al c o n tro ls , th e re  
w as a  59 p e r  cen t increase in  th e  v o lu m e  of lym ph  flow ing  fro m  th e  th o rac ic  d u c t in  3 ho u rs . 
T h e re  w a s  no  difference in  sp ec if ic  a c t iv ity  o f th e  ly m p h  b e tw e e n  th e  con tro ls a n d  th e  dogs 
w ith  c h ro n ic  liver lesion. In  c h ro n ic  l iv e r  lesion asso c ia ted  w ith  asc ites  th e  asc ites f lu id  seem s 
to  e n te r  th e  abdom en th ro u g h  th e  ly m p h a tic s  of th e  cap su le  o f  th e  liver.
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DEN VENÖSEN DRUCK UND AUF DAS ERSCHEINEN 

EINES LUNGENÖDEMS BEIM STARLINGSCHEN 
HERZ-LUNGEN-PRÄPARAT

Von

A . G. B . K o v á c h , M. F ö l d i  und L . F e d in a

PHYSIOLOGISCHES INSTITUT, I. MEDIZINISCHE KLINIK DER MEDIZINISCHEN UNIVERSITÄT, BUDAPEST

(E in g eg an g en  am  13. A p ril 1959)

Sowohl die A ngaben  a n d e re r  F o rscher [1, 2 ], als auch eigene E rg e b 
nisse [3] bew eisen, daß  der C ra ta e g u se x tra k t E sb e ric a rd  eine E rw e ite ru n g  
d e r K ranzgefäße  des H erzens h erb e ifü h rt. D a s  A d ren a lin -L ungenödem  d er 
R a t te  kann , w ie w ir dies vo r k u rzem  besch rieben  h ab e n , m it E sb ericard  g ü n stig  
b ee in flu ß t w erden .

Die w ich tige  F rage , ob es m öglich sei, m it  C ra ta e g u se x trak te n  die 
A rb e itsle istung  des H erzens zu  ste igern , is t  tie rex p e rim en te ll n och  n ic h t 
endgü ltig  en tsch ied en  w orden . D ie günstigen  th e ra p e u tisc h e n  W irk u n g en  in  
e rs te r  Linie b e im  su b d ek o m p en sie rten  k o ro n a rsk le ro tisch en  A lte rsh e rzen  [5] 
lassen  h insich tlich  der W irk sam k e it des M itte ls  ke in en  Zweifel, a n d e re rse its  
k a m e n  L ü b b e h s  u n d  K u s c h k e  [6 ] a u f  G ru n d  v o n  Schw im m versuchen  bei 
R a tte n  zum  S ch luß , d aß  es n ic h t m öglich sei, m it  C ra ta e g u se x trak te n  oder 
m it C ra taeu g str ite rp en säu ren  d as  E n ts te h e n  e in e r  H erzh y p ertzo p h ie  zu  h e m 
m en  ; die k o ro n are rw eite rn d e  W irk u n g  des C ra ta e g u se x trak te s  b e s tre ite n  die 
g en an n ten  A u to re n  n ich t. W ir [7] e rb rach ten  d e n  B ew eis, daß  es m öglich  is t, 
m it E sb ericard  das E n ts te h e n  d er H e^zh y p ertro p h ie  u n d  die beg le iten d en  
e lek tro k ard io g rap h isch en  u n d  p h o n o k a rd io g rap h isch en  E rsch e in u n g en  im  
S chw im m versuch  be i der R a t te  zu  v e rh ü ten . W e z l e r  [8] kam  a u f  G ru n d  von  
ausgedehn ten  U n te rsu ch u n g en  am  iso lierten  F ro sch h e rzen  zum  S ch lu ß , d aß  
d er w äßrige C ra ta e g u se x tra k t sow ohl die V o rh o fz e n tre n  u n d  das R e iz le itu n g s
sy stem , als au ch  d ire k t die H erzm uske lfasern  b e e in flu ß t.

W egen  d ieser te ilw e ise  w id ersprechend en  L iteratu ran gab en  en tsch lo ssen  
w ir uns, d ie W irku ng eines C ra taegu sex trak tes am  STARLiNGschen H erz — 
L u ngen-P räp arat zu  u ntersu ch en .

M ethodik

W ir fü h r te n  u n se re  V ersuche a n  16, m it C hloralose  (0,10 g /kg ) n a rk o tis ie rte n  H u n d e n  
b e id en  G eschlechts, m it  e inem  d u rc h sch n ittlich e n  K ö rp e rg e w ic h t v o n  10 —12 kg  a u s . H in 
sich tlich  der E in z e lh e ite n  de r O p era tio n stech n ik  ve rw eisen  w ir  a u f  d ie  A rbeit v o n  K ovä ch  [9 ]. 
A ls D u rch strö m u n g sflü ß ig k e it d ien te  d a s  h ep arin is ie rte  u n d  m it  T yrodelösung  a ä  v e rd ü n n te  
E ig en b lu t des T ieres . A m  A nfang d e r V ersuche s te llten  w ir  d a s  venöse R eservo ir in  d e r  W eise 
e in , d aß  der v en ö se  D ru c k  im  re c h te n  V orhof 1 — 2 c m  H 20  b e tru g . D as M in u ten v o lu m en  
s te ll te n  w ir a u f  500 — 600 m l/m in  e in . D en  p e r ip h e re n  W id e rs ta n d  reg u lie rten  w ir a u f  d ie
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W eise , d a ß  de r a rte rie lle  B lu td ru c k  in  jed e m  V ersu ch  120 —130 m m  H g sei. D ie  D iagnose 
e in es L u n g en ö d em s w urde a u fg es te llt , w enn  aus d e r T rach ea lk an ü le  Ö dem flüssigkeit z u  fließen  
b e g a n n . I n  den jen igen  V ersu ch en , in  d en en  w ir d ie  W irk u n g  v o n  E sb e rica rd  u n te rs u c h te n , 
g a b e n  w ir  d a s  M itte l — 2 m l — in  d ie  zum  re c h te n  V o rh o f füh rende  K a n ü le  z u  d e m  Z eit
p u n k t ,  w o  d e r venöse D ru c k  8 —10 cm  H 20  e rre ich te . D ie  H erzen  w aren  also zu m  Z e itp u n k t 
d e r  E sb e ric a rd v e rab re ich u n g  in  e in em  h y p o d y n a m e n  Z u s ta n d . D ie s ta tis tisch e  A n a ly se  erfo lg te 
n a c h  d e m  T -T est von St u d e n t .

Ergebnisse

I n  F ig . 1 s te llten  w ir die V e rän d e ru n g en  des venösen D ru ck s in  8, m it 
E s b e r ic a rd  n ich t b e h a n d e lte n  K o n tro llp rä p a ra te n  zusam m en. E s is t  e rs ic h t
lich , d a ß  d er venöse D ru c k  in  jed em  V ersu ch  s tä n d ig  an ste ig t. W ird  F ig . 1

Fig. 1
V erän d eru n g en  des venösen  D rucks im  re ch ten  V o rh o f bei 8 K o n tro l lp rä p a ra te n  

Jed e  L inie =  e in  V ersuch  
Abszisse =  Z eit in  S tu n d en  
O rd ina te  =  V enöser D ru ck  cm  H 20

+  =  Z e itp u n k t des E rsch ein en s des Lungenödem s



cm Нг  О 
15-

Venöser D ruck

10-

F ig . 2
V eränderungen  des venösen D rucks im  re ch ten  V orhof bei 

8 m it E sb e rica rd  b e h an d e lten  P rä p a ra ten .
Je d e  L in ie  =  ein V ersuch 
A bszisse =  Z eit in  S tunden
O rd in a te  =  V enöser D ruck  cm  H 20

О  =  Z ugabe v o n  2 m l E sbericard .

Venöser Druck

Min
150-\

Herzfrequenz
стНг О

1 5-

10 - 100-

5 0 -

-  Esbericard -  
rar nach

F ig . 3
A kute  V erm inderung  des venösen 

D rucks n a ch  Z ugabe von 2 ml 
E sbericard .

Jed e  L in ie  =  e in  V ersuch 
O rd in a te  =  V enöser D ruck  cm  H 20

-  E sbericard -  
vor nach

F ig . 4
E sb e ric a rd  ü b t  keinen  E in flu ß  
a u f  die H erzfrequenz im  Starling- 
schen H erz— L u n g en -P räp a ra t aus 
Je d e  L inie =  ein  V ersuch 
O rd in a te  =  H erzfrequenz/m in .
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m it  F ig . 2 verglichen, in  d e r  w ir unsere  ebenfalls 8, jed o ch  m it E sb e rica rd  
b e h a n d e lte n  P rä p a ra te  zu sa m m e n s te llte n , so is t  es o ffenbar, daß  u n m itte lb a r  
n a c h  d e r  Zugabe von  E sb e r ic a rd  in  7 von  8 F ä llen  d e r venöse D ru c k  au sg e
s p ro c h e n  san k  (siehe a ach  F ig . 3) ; die H erzfreq u en z  b lieb  u n v e rä n d e r t  
(F ig . 4 ). V ergleichen w ir d ie  W e rte  des venösen  D ru ck s n a c h  4 S tu n d e n  u n d  
30 M in u te n  — oder, falls d ie  P rä p a ra te  v o r d iesem  Z e itp u n k t e ing ingen , 
u n m it te lb a r  vor dem  H e rz s ti l ls ta n d  —, so lä ß t  sich  fests te llen , d aß  d e r venöse 
D ru c k  b e i den m it E sb e ric a rd  b eh an d e lten  P rä p a ra te n  n ied riger w a r als in 
d e r  K o n tro llg ru p p e  (siehe T ab e lle  1).

T abelle  1
Venöser Druck nach 4 S tunden  u n d  30 M inu ten , bzui. zum  Z e itp u n k t des Herzstillstandes

No. Bei den K o n tro llp räp ara ten No. Bei m it Esbericard behandelten 
P räp ara ten

l 20 cm W asser l 15 cm W asser
2 18,5 11 „ 2 13,5 il „

3 19 11 il 3 11 il 11
4 22 11 il 4 10 il 11
5 18 „ il 5 10 il 11
6 16 11 il 6 9,5 il 11
7 11 11 il 7 8 il 11
8 10 11 il 8 8 il 11

D u rch sch n ittsw ert : 16,8 cm  W asser D urch sch n ittsw ert : 10,6 cm  W asser

D e r U ntersch ied  zw ischen  d en  beiden  G ru p p en  is t s ta tis t is c h  s ta rk  
s ig n if ik a n t (p <  1% ).

Tabelle  2
Lebensdauer der Kontroll-STAHLING-Präparate u n d  der m it Esbericard 

behandelten  S t a r l i n g -Präparate

N o. K ontro llp räparate No. M it Esbericard behandelte P räpara te

l 3 S tunden l 5 S tu n d en

2 3 „  1 5 M in. 2 4 il 30 M in.

3 3 „  4 5 il 3 4 il 5 il
4 4 „  1 5 il 4 M ehr als 6 il 10 il
5 4 „  30 il 5 »  7 il 5 il
6 4 „  4 5 il 6 „  „  7 „ 15 il
7 5 „ 7 „  „  5 il
8 6 „  30 il 8 5

«
30 il

D u rch sch n ittsw ert : 4 S t. u n d  15 M in ; D u rch sch n ittsw ert : 5 S t. u n d  42 M in.
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T ab . 2 zeigt die L eb en sd au er der K o n tro llp rä p a ra te  u n d  der m it E sb e ri
c a rd  beh an d e lten  P rä p a ra te . Es is t aus dem  a n g e fü h rte n  M ateria l e rs ich tlich , 
d aß  die m it E sb e rica rd  b eh an d e lten  P rä p a ra te  b e d e u te n d  län g er le b te n  als 
die K o n tro llp rä p a ra te .

D ie s ta tis tisch e  A nalyse  ergab , d aß  d er U n te rsc h ie d  zw ischen der L ebens
d a u e r  der K on tro ll- u n d  d er e sb e rica rd b eh an d e lten  P rä p a ra te  s ig n if ik an t is t

(P <  5% ).

Tabelle 3

Zeitpunkt des Erscheinens eines m assiven Lungenödem s und die 
gleichgemessenen venösen D ruchcerte bei den Kontrollpräparalen

No. Zeitpunkt Venöser Druck

l 2 St. u n d  30 Min. 16 cm  W asser

2 2 „  „  2 0  „ 12 „

3 3  „  „  1 5  „ 18 „

4 4  „ 14 „

5 4 „  „  2 0  „ 11 „

6 4  11 11 30 f, 11 „

7 5  „ 10,5 ,, ,,

8 6 „  „  2 0  „ 10 „

D u rch sch n ittsw erte  : 3 S t. u n d  30 M in. 12,8 cm  W asser

D agegen b e o b a c h te te n  w ir in n e rh a lb  v o n  5 bis 7 S tu n d en  bei d en  m it 
E sb e rica rd  b eh an d e lten  P rä p a ra te n  k e in  L u n genödem . W ie aus F ig . 2 e rs ic h t
lich , is t bei m it E sb e ric a rd  b eh an d e lten  P rä p a ra te n  be i denselben venösen  
D ru ck w erten , bei d enen  in  der K o n tro llg ru p p e  das L ungenödem  ersch ien , k e in  
L ungenödem  zu b eo b ach ten .

B esprechung der B efunde

W egen der teilw eise w idersp rechenden  L ite ra tu ra n g a b e n  h in sich tlich  
d er W irk sam k eit v o n  C ra ta e g u se x trak te n  im  T ie rv e rsu ch e , u n te rsu c h te n  w ir 
d en  G e sa m tc ra tae g u se x tra k t E sb erica rd  im  STAKLiNGschen H erz— L ungen- 
P rä p a ra t .  W ir k am en  zum  Schluß, d aß  das M itte l deu tlich e  W irkungen  h a t, 
die einerseits in  e iner a k u te n  Senkung des ven ö sen  D rucks, anderse its  in  e iner 
M äßigung des s tä n d ig e n  Steigens des Y o rh o fd ru ck s zum  V orschein  t r i t t .  D ies 
b e d e u te t, daß  d er T o nus des M yokards d u rc h  d e n  E x tr a k t  e rh ö h t w ird . E s sei 
in  diesem  Z u sam m en h an g  d a ra u f  h ingew iesen , d a ß  w ir keine V erän d eru n g  d er
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au s d e r  A o rta  au sfließenden  B lu tm en g e  n a c h  E sb erica rd zu g ab e  b e o b a c h te n  
k o n n te n . W ir reg is tr ie r ten  je d o c h  in  diesen V ersuchen  die d u rc h  die K ra n z 
g e fä ß e  des H erzens fließ en d e  B lu tm en g e  n ic h t, u n d  da  es sow ohl a u f  G ru n d  
v o n  L ite ra tu ra n g a b e n  als au c h  n a c h  eigenen  B eo b ach tu n g en  zu r E rh ö h u n g  
des K o ro n a rd u rch flu ß v o lu m en s n a c h  C ra taeg u sin jek tio n en  k o m m t, b e d e u te t 
d e r  U m s ta n d , daß  die aus d er A o rta  ausfließende  B lu tm en g e  u n v e rä n d e r t  
b lie b , im  E n d effek t den n o ch  das E rh ö h e n  des G esam th erzm in u ten v o lu m en s.

O b die E rh ö h u n g  des T o n u s  des H erzm uskels du rch  B ee in flu ssu n g  des 
in  d em  S inus venosus b e fin d lich en  h e rzm u sk e lto n u sreg u lieren d en  Z en tru m s [10], 
o d e r  d u rc h  eine d irek te  W irk u n g  a u f  die H erzm uskelfaser z u s ta n d e k o m m t, 
l ä ß t  s ich  a u f G rund  u n se re r  b ish e rig e r V ersuchsergebnisse  n ic h t en tsch e id en . 
D ie  B e fu n d e  von  W e z l e r  je d o c h , die im  Sinne einer B ee in flu ssu n g  sow ohl 
d e r  V o rh o fzen tren  u n d  des B e iz le itu n g ssy stem s, als auch  eines d ire k te n  A ng riffs
p u n k te s  a n  der H e rz m u sk u la tu r  sp rech en , lassen  es fü r  w ahrsch e in lich  e rsch e i
n e n , d a ß  beide M echanism en a u c h  am  S äuge tie rherzen  eine R o lle  sp ielen  
k ö n n e n .

D ie Wirkung von Esbericard, die in der Verlängerung der Lebensdauer 
des STARLiNGschen Herz— Lungen-Präparates besteht, ist die gleiche, die 
hinsichtlich des Strophanthins gut bekannt ist.

W ie oben bereits erwähnt, fanden wir [4] in einer anderen, bei Ratten  
ausgeführten Versuchsreihe, daß das Adrenalinlungenödem durch Esberi- 
cardvorbehandlung günstig beeinflußt werden kann. Diese Befunde sind nun 
durch unsere am STARLiNGschen Herz— Lungen-Präparat ermittelten Befunde 
erneut bestätigt.

E s m u ß  n u n  die F rag e  b e a n tw o r te t  w erden , d u rch  w elchen  M echan ism us 
d ie  ö d e m v e rh ü te n d e  W irk u n g  des C ra ta e g u se x trak te s  z u s ta n d e k o m m t. A u f 
G ru n d  u n se re r  E rgebnisse v e rm u te n  w ir, d aß  es sich bei der ö d e m v e rh ü te n d e n  
W irk u n g  n ic h t um  die B ee in flu ssung  d e r h äm o d y n am isch en  V erh ä ltn isse  h a n 
d e lt , so n d e rn  um  die von  u n s  [11] besch rieb en e  k ap illa ra b d ic h ten d e  W irk u n g  
des f la v o n re ic h en  C ra ta e g u se x trak te s , da  be i den  m it E sb e rica rd  b e h a n d e lte n  
P r ä p a r a te n  bei denselben v en ö sen  D ru ck w erten , bei denen bei den  K o n tro ll-  
p r ä p a r a te n  das m assive L u n g en ö d em  ersch ien , ke in  L ungenödem  zu b e o b ach 
te n  w a r .

Z U SA M M E N F A S SU N G

1. W ir  e rb ra c h te n  d en  B ew eis, d a ß  d as C ra ta e g u sp rä p a ra t E sb e ric a rd  am  S t a h l i n g - 
sc h e n  H e rz .—L u n g en -P räp a ra t z u r  a k u te n  S en k u n g  des e rh ö h te n  venösen  D ru ck s  f ü h r t  u n d  
d as  s p ä te re  A nste igen  des ven ö sen  D ru c k s  v e rzö g e rt.

2 . D ie  L eb en sd au er de r m it  E sb e r ic a rd  b e h a n d e lte n  P rä p a ra te  is t  län g e r , a ls  d e r 
je n ig e n  d e r  K o n tro llg ru p p e .
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3. Esbericard verhindert das Erscheinen des Lungenödems im STARLiNGschen Herz- 
Lungcn-Präparat.
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W ir sp re ch e n  d e r B io m e trisch en  A b te ilung  des M a th em atisch en  In s t i tu te s  d e r  U n g a 
risch en  A k adem ie  d e r  W issen sch aften  fü r  die s ta tis t is c h e  A n a ly se  unserer B efunde  u n d  d e r 
F irm a  S chaper u n d  B rü m m er, S a lzg itte r-R in g e lh e im , fü r  d ie  Ü b erlassu n g  re ich lichen  V e rsu c h s
m ate ria ls  u n se re n  besonderen  D a n k  aus.





ÜBER DIE SCHWANKUNGEN DER JODAVIDITÄT 
DER SCHILDDRÜSE

Von

S. F a z a k a s , L. K e r t é s z  und G y . P e t r á n y i

I I .  IN N E R E  K LIN IK  D E R  M ED IZIN ISCH EN  UNIV ERSITÄ T U ND ATO M K ERN  FORSCHUNGSINSTITUT 
D ER  U N G A RISCH EN  A KA D EM IE D ER W ISSEN SCH A FTEN , D EBRECEN

(E ingegangen  am  28. A p ril 1959)

Im  R ahm en  d e r m it R ad io jod  d u rc h g e fü h rte n  U n te rsu c h u n g e n  der 
S ch ild d rü sen fu n k tio n  h a t  m an  v e rh ä ltn ism äß ig  s p ä t k la rzu s te llen  v e rsu ch t, 
in  w elchem  M aße die J o d a v id itä t  der S ch ildd rüse , als deren  G rad m esser die 
J 131-A ufnahm ew erte  zu  b e tra c h te n  sind, k o n s ta n t sei, bzw. inw iew eit sie in n e r
ha lb  k u rze r Zeit sch w an k t u n d  wie groß diese S chw ankung  sein  k a n n , d. h. 
ob die S c h ild d rü se n tä tig k e it du rch  einm alige U n te rsu ch u n g  zuverlässig  e rm it
te l t  w erden  kann . D ie e rs te n  einschlägigen U n te rsu ch u n g en  w aren  v o n  S k a n s e  
u n d  F r e d e r i k s o n  d u rc h g e fü h rt w orden, die in  ih ren  A rb e iten  fe s ts te llten , 
die Jo d au fn ah m e  d e r  S ch ilddrüse  ergebe, in  In te rv a lle n  von  2 —-60 T agen  
( F r e d e r i k s o n ) bzw . von  30 T agen  (Sk a n s e ) w iederho lt, ziem lich  k o n s ta n te  
W erte . D ie erste  im  G egensatz  zu diesen B e fu n d en  s tehende  M itte ilu n g  v e r
ö ffen tlich te  P o c h i n , d er im  Z usam m enhang  m it dem  M en stru a tio n szy k lu s  
hochgrad ige  S chw ankungen  der S ch ild d rü sen -O b ersch en k elra te  b eo b ach te te . 
Im  J a h r  1955 w u rd e  die F rag e  von  H a i r e  u n d  H a ig h  u n te rsu c h t u n d  fe s t
geste llt, daß  bei d er 8 täg lich  w iederho lten  U n te rsu c h u n g  u n te r  g leichen äu ß e 
ren  V erhä ltn issen  (D iä t, T rinkw asser) leb en d er P erso n en  ziem lich  b e träch tlich e  
Schw ankungen  in  d e r S c h ild d rü se n a k tiv itä t zu tag e  t ra te n . F e l l i n g e r  und 
M ita rb e ite r b eo b a c h te ten  dasselbe.

W ie w ir sehen , h ab en  die sich m it d iesem  P rob lem  b efassenden  F orscher 
bis in  die jü n g s te  Z e it ziem lich  w idersp rechende A ngaben  v e rö ffen tlich t. Die 
en d g ü ltig e  K la rs te llu n g  d er F rage  erschein t u m  so w ich tiger, als w iederholte  
U n te rsu ch u n g en  ü b e r die J 131-A ufnahm e d er Sch ilddrüse , m it B e lastungen  
zw ischen  zwei U n te rsu ch u n g en , im m er ö fte r  d u rch g e fü h rt w erden , wie z. B. 
der von  G r e e r  u n d  S m it h  eingeführte  T h y reo id ea -S u p p ress io n stes t oder die 
T S H -B e la s tu n g su n te rsu c h u n g  bei H y p o th y reo se . Z ur vollen A u sw ertb a rk e it 
all d ieser U n te rsu ch u n g en  is t es jedoch  u n en tb eh rlich , die R ep ro d u z ie rb a rk e it 
d er Jo d a u fn a h m e w e rte  d er Schilddrüse zu  k en n en .

A uch  w ir h a b e n  uns zwecks K lä ru n g  d er B ew ertb a rk e it w iederho lte r 
jm -B e la s tu n g su n te rsu c h u n g e n  m it dem  P ro b lem  b esch äftig t u n d  in  insgesam t 
22 F ä llen  an  e u th y re o id e n  P ersonen  nach  7 T ag en  zur selben  T agesze it w ieder
ho lte  1- und  2 4 stü n d ig e  J 131-A u fn ah m eu n te rsu ch u n g en  vo rgenom m en .
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M ethodik

D a s  K ran k en m a te ria l s e tz te  sich  au s  23 P a tie n te n  (11 M än n ern  u n d  12 F ra u e n )  z u sam 
m e n , b e i  denen  m it k lin ischen  u n d  L a b o ra to riu m sm e th o d e n  e in  e u th y re o id e r Z u s ta n d  fe s t
g e s te l l t  w o rd en  w ar. Sie l i t te n  n ic h t  a n  E rk ran k u n g e n , d ie  d en  S toffw echsel b ee in flu ssen , 
sie  w a re n  fieberfrei und  e rh ie lte n  k e in  d ie  S ch ild d rü sen fu n k tio n  beein flussendes M e d ik am en t ; 
ih r e  W asse rau fn ah m e  w a r q u a l i ta t iv  k o n s ta n t  ; k lin isch  b e fan d e n  sie sich im  s ta tio n ä re n  
Z u s ta n d .  I h r  A lter lag  zw ischen  15 u n d  75 J a h re n . Im  Z e itp u n k t d e r U n te rsu c h u n g  m en 
s t r u i e r t e n  d ie F rau en  n ich t. B ei sä m tlich e n  K ra n k en  w u rd e n  2 A u fn a h m eu n te rsu ch u n g e n , 
d ie  e r s te  n a c h  Z ufuhr v o n  2 bzw . 5 //C J 131, 7 T age sp ä te r  d ie  zw eite  n a ch  Z u fu h r v o n  20 bzw . 
50 fiC  J 131 nach  der ü b lichen  M e th o d e  d u rc h g e fü h rt, in d em  w ir u n te r  S ta n d a rd b e d in g u n g e n

Tabelle I

F a ll  N r., N am e, Geschlecht, 
A lte r  in  Jahren

lstünd ige J 131-Auf- 
nahm e der S child

drüse

24stündige J s3l-Auf- 
nahm e der Schild

drüse

D i f  f  e e n  z e n

lstünd ige  U n ter
suchung

24stündige U n ter
suchung

1. U nter
suchung

%

n ac h  1 
W oche 
w ieder

h o lt

%

1. U n ter
suchung

%

nach 1 
Woche 
wieder

ho lt

%

absolute
Differenz

0//о

V ariation
in  %

%

absolute
D ifferenz

%

V ariation
in  %

%

1. D . G y. $  30 17,0 14,3 54,0 51,6 —  2,7 — 15,8 —  2,4 —  4,5

2. S. G . $  27 5,1 5,5 51,1 37,1 +  0,4 +  7,8 — 14,0 — 27,4

3. K . E . $  54 4,8 7,9 32,1 42,6 +  3,2 + 6 6 ,5 +  10,5 + 3 2 ,7

4. К .  I .  $  67 3,5 6,1 33,3 48,5 +  2,6 + 7 4 ,2 +  15,2 + 4 5 ,5

5. U . E . ?  19 4,9 3,1 43,1 36,7 —  1,8 — 36,7 —  6,4 — 14,8

6. B . A . ?  73 10,2 18,7 53,6 55,0 +  8,5 + 8 3 ,5 +  1,4 +  2,5

7. В . I .  Ç 40 2,9 0 ,8 18,2 18,5 —  2,1 — 72,3 +  0,3 +  1,6
8. K . M . $  56 4,4 3,1 30,8 44,6 —  1,3 — 29,6 +  13,8 +  44,2

9. B . M . $  15 7,6 4,5 22,4 36,3 —  3,1 — 41,0 +  13,9 +  62,0

10. P . J .  $  17 8,5 5,9 37,4 37,0 —  2,6 — 30,5 —  0,4 —  1,0

11. J .  G y . $  28 28,6 12,4 49,5 46,4 — 16,2 — 56,8 —  3,1 —  6,2

12. J .  A . 2  22 14,4 8 ,0 52,5 49,5 +  6,4 + 4 3 ,0 —  3,0 —  5,7

13. B . J .  (? 35 9,1 17 ,4 73,4 71,2 +  8,3 + 9 1 ,0 —  2,2 —  2,9

14. T . S . 3  61 8,2 8,9 34,3 45,8 +  0,7 +  8,5 +  11,5 + 3 3 ,5

15. N . S . 3  20 2,3 5 ,2 — — +  2,9 +  126,0 — —

16. R . B . 3  34 — — 33,1 60,3 — — + 2 7 ,2 +  82,2

17. N . S . 3  42 2,6 4 ,9 24,5 35,7 +  2,3 +  88,5 +  11,3 + 4 6 ,1

18. R . S. 3  19 2,9 6 ,3 18,9 32,0 +  3,4 +  117,3 +  13,1 +  69,0

19. M . L . 3  28 6,1 6,4 43,8 35,5 +  0,3 +  4,9 —  8,3 — 18,9

20. S. L . 3  29 5,4 15 ,2 34,8 64,2 +  9,8 +  181,0 + 2 1 ,4 +  61,4

21. B . S. 3  15 3,7 3,7 51,4 19,5 0,0 0,0 — 31,9 — 62,0

22. K . L . 3  32 7,1 5,7 50,2 55,2 —  1,4 — 19,7 +  5,0 +  9,9

23. K . J .  3  15 6,8 7,3 35,6 44,4 +  0,5 +  7,3 +  8,8 +  24,6

Gruppendurch-
schnittswerte 7,5 7,9 39,9 43,9
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die 1- u n d  2 4 stü n d ig en  J 131-A ufn ah m ew erte  der S ch ild d rü se  m it dem  en tsp rechend  z u sa m m e n 
g este llten  S c in tilla tio n szäh le r  b e s tim m ten . E in  gew isses P ro b lem  stellte  die B e w e rtu n g  d e r 
zw eiten  (n a ch  1 W oche w ied erh o lten ) U n te rsu ch u n g  d a r ,  w eil zu  diesem  Z e itp u n k t n o c h  d ie  
A k tiv itä t  des an läß lich  de r e rs te n  U n te rsu ch u n g  in  d e n  O rgan ism us bzw. in  die S c h ild d rü se  
e in g e fü h rte n  J o d s  nachgew iesen  w erden  kan n . Z w ecks K o rre k tio n  b estim m ten  w ir  d ie  R e si
d u a la k tiv i tä t  d e r  Sch ildd rüse  u n m itte lb a r  v o r D u rc h fü h ru n g  des zw eiten A u fn a h m e te s ts  
u n d  su b tra h ie r te n  den  gefu n d en en  W e rt von  d em  b e im  zw eiten  R a d io jo d tes t e rm it te l te n  
A k tiv itä ts w e r t  in  de r W eise, d a ß  w ir vom  e in s tü n d ig en  W e rt  de r zw eiten R a d io jo d a u fn a h m e 
u n te rsu ch u n g  d en  v o rh e r b e s tim m te n  R e s id u a la k tiv itä ts w e r t se lbst u n d  vom  2 4 stü n d ig en  
B efund  d e n  u n te r  B erü ck sich tig u n g  de r ph y sik a lisch en  S p a ltu n g  au f 24 S tu n d e n  k o rr ig ie r te n  
W e rt d ieser R e s id u a la k tiv i tä t  abzogen. N a tu rg em äß  k a n n  sich die R e s id u a la k tiv itä t  in  de r 
Sch ildd rüse  in  d e r zw ischen d e r B estim m ung  der R e s id u a la k tiv i tä t  und 2 4 stü n d ig en  M essung 
der zw eiten  U n te rsu ch u n g  v e rs tr ic h en e n  Zeit n ic h t n u r  info lge  der ph y sik a lisch en  S p a ltu n g , 
so n d ern  a u ch  de r b io logischen S c h ild d rü sen tä tig k e it ( Jo d a u fn a h m e  und -abgabe) q u a n t i ta t iv  
v e rän d e rn . D iese V e rän d e ru n g  is t indessen  7 T age  n a c h  E in fü h ru n g  des U n te rsu c h u n g s 
m a te ria ls  a u c h  n a ch  e igenen E rfah ru n g e n  m in im al, so d a ß  w ir sie bei unseren  U n te rsu c h u n g e n  
a u ß e r a c h t lassen  k o n n ten . Im  übrigen  gingen w ir be i d iese r  V ernachlässigung d e r b io lo g isch en  
S ch w an k u n g en  äh n lich  vo r w ie H a r e  u n d  H a i g h , m it d e m  U ntersch ied , daß  sie b e i d e r e rs te n  
u n d  zw eiten  U n te rsu ch u n g  d e r  J 131-A ufnahm e d ieselbe  J 131-M enge an w an d ten , w ir  h in g eg en  
bei de r zw eiten  U n te rsu ch u n g  eine u m  1 G rö ß en o rd n u n g  h ö here  Menge e in fü h r te n , so d aß  
die v o n  d e r e rs te n  U n te rsu ch u n g  stam m en d e  v e rh ä ltn ism ä ß ig  kleine R e sid u a lm en g e  bzw . 
de ren  e tw aig e  b iologische S ch w ankung  im  H in b lick  a u f  d ie bei der zw eiten U n te rsu c h u n g  
a n g ew an d te  g roße  A k tiv itä t  in  unserem  F a ll no ch  e h e r v e rn ach läß ig t w erden  k o n n te .

Im  In te re sse  de r besseren  B e w ertb a rk e it d e r  be i u n se re n  w iederholten  U n te rsu c h u n g e n  
ü b e r  die J 131-A u fn ah m e gew onnenen R e su lta te  h a b e n  w ir  die physikalischen  u n d  te c h n isch e n  
F e h le r  u n se re r  M eßm ethode  b e s tim m t. F ü r  diese B e s tim m u n g  w ählten  w ir e ine  P e rso n , de r 
24 T age v o rh e r  20 fiC  J 131 zu g efü h rt w orden  w aren . N a c h  V erlau f einer d e ra r t  lan g e n  Z e it
sp an n e  zeig t die in  de r Sch ildd rüse  anw esende A k t iv i t ä t  bei eu thy reo iden  P e rso n e n  n a ch  
a llgem einer E rfa h ru n g  eine seh r langsam  sinkende  T en d e n z , so daß  die S c h ild d rü s e n a k tiv itä t  
bei e inem  so lchen  K ra n k en  b in n en  ku rzer Z eit, e tw a  1 S tu n d e , an nähernd  k o n s ta n t  is t .  D iesen  
U m sta n d  a u sn u tz e n d , n a h m e n  w ir bei dem  K ra n k e n  5 m in ü tlic h  w iederholte  k o m p le t te  M es
sungen  v o r  (B estim m u n g  d e r S ch ilddrüsen-, O b ersch en k e l- u n d  P h a n to in a k tiv i tä t) ,  in d em  
w ir d en  K ra n k e n  u n d  die M e ß a p p a ra tu r  fü r jed e  e in zeln e  M essung neu e in s te llte n , u m  au ch  
die W irk u n g  d e r bei den  w ied erh o lten  M essungen e in tre te n d e n  geom etrischen A b w eich u n g en  
fe s ts te llen  zu  kön n en . D er V aria tio n sk o effiz ien t d e r b e i d en  w iederho lten  M essungen  gew on
n en en  S ch ild d rü sen au fn ah m ew erte  erw ies sich als 2 ,3°/0. E s  m uß  bem erk t w e rd en , d a ß  d ieser 
W ert in  b ezug  a u f  d ie bei d e r B estim m ung  des V a ria tio n sk o effiz ien ten  gem essene  n ied rig e  
A k tiv itä t  u n g ü n stig e re  V erh ältn isse  zum  A u sd ru ck  b r in g t,  als sie bei den  v e rg le ic h e n d en  
U n te rsu ch u n g e n  an  u n serem  K ra n k en m a te ria l z u ta g e  t r a te n .

D as bei u n se ren  U n te rsu ch u n g en  b e n u tz te  J 131 g e lan g te  rein  zur A n w en d u n g . 
Versuchsergebnisse:

U n sere  E rgebnisse  zeig t T abelle  I.

B em erk u n g en  : Die K ursivzah len  beze ichnen  diejenigen W e rtp a a re ,
deren  D ifferenz  den  sich  aus der M eßm ethode ergebenden F eh le r u n b e d in g t 
ü b e rs te ig t.

B esprechung

A u f G ru n d  un se re r R esu lta te  k o n n te  — in  Ü bereinstim m ung  m it  H a i r e  
u n d  H a i g h , fe rn er F e l l i n g  sowie P o c i i in  — festg este llt w erden, d a ß  sich  die 
J o d a v id i tä t  der S ch ilddrüse  in  der M ehrzahl d e r  F älle  auch bei u n se re m  M ate 
ria l n ach  1 W oche w esen tlich  v e rä n d e rt h a t .  In  einigen F ällen  n a h m  sie zu, 
in  a n d e ren  ab . Bei den  w iederho lten  ls tü n d ig e n  A u fn ah m eu n te rsu ch u n g en  
b e o b a c h te ten  w ir in 18 von  22 F ä llen  eine d en  F eh le r der M eß m eth o d e  u n b e 
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d in g t ü b erste ig en d e  A bw eichung . Bei d er 2. U n te rsu ch u n g  b e tru g  d ie  m a x i
m ale  E rh ö h u n g  + 9 ,8 % ,  d ie m ax im ale S en k u n g  — 16,2% . Bei den  2 4 stü n d ig en  
U n te rsu c h u n g e n  n a h m e n  w ir in  15 von  22 F ä lle n  eine sichere A bw eich u n g  
w a h r  ; die M axim alw erte  w aren  in  diesem  F a ll + 2 7 ,2  bzw. —31 ,9 % . D ie h ie r 
an g eg eb en en  A bw eichungen  en tsp rechen  d e r a b so lu te n  Differenz zw ischen  den  
b e id e n  M essungen und  b ed e u te n  n ich t die zu m  e rs te n  oder zw eiten  W e r t  ins 
V e rh ä ltn is  gese tz te  p ro zen tu a le  V erän d eru n g . I n  e iner besonderen  R u b r ik  der 
T ab e lle  is t die » p ro zen tu a le  V aria tion«  a n g e fü h r t , u n te r  der wir die zu m  e rs te n  
A u fn ah m ew ert ins V e rh ä ltn is  gesetzte p ro z e n tu a le  G röße der a b so lu te n  D iffe
re n z  v e rs teh en . E s w irk t n a tü r lic h  etw as s tö re n d , d aß  auch die a b so lu te  D iffe
re n z  im  P ro z e n tw e rt angegeben  is t, aber das e rg ib t sich daraus, d aß  m a n  die 
J 131-A u fn ah m e d er S ch ild d rü se  üblicherw eise in  P ro zen ten  au sd rü ck t.

N eben  der F e s ts te llu n g  der S chw ankungen  in  der Jo d a v id itä t  k a n n  m an  
aus u n se re n  E rg eb n issen  a u c h  andere  in te re s s a n te  S chlußfolgerungen ziehen . 
In  e rs te r  Linie fä llt  auf, d a ß  die V ersch iebung  d e r  1- und  24stün d ig en  W erte  
b e i d e r  w ied erh o lten  U n te rsu ch u n g  ein u n d  d e rse lb en  Person n ich t im m e r in  
d e r g leichen  R ic h tu n g  erfo lg te , z. B . sank  m itu n te r ,  wie aus der T abelle  e rs ic h t
lich  (F ä lle  N r. 8, 9, 22), d e r  ls tü n d ig e  W e r t  im  V ergleich zur e rs te n  U n te r 
su c h u n g , w ährend  d er 24stü n d ig e  erh ö h t w ar, w o rau s  gefolgert w erd en  k a n n , 
d aß  die A bw eichung zw ischen  dem  an läß lich  d e r w iederho lten  U n te rsu c h u n g e n  
b e s tim m te n  F u n k tio n sz u s ta n d  und  dem u rsp rü n g lic h e n  n ich t n u r q u a n t i ta t iv ,  
so n d e rn  au ch  q u a lita tiv  b e s te h t, was auch  n o ch  d u rc h  die T atsache u n te r s tü tz t  
w ird , d a ß  die 1- u n d  2 4 stü n d ig en  M eßergebnisse v o n  zwei v e rsch iedenen  F a k 
to re n  ab h än g en , n äm lich  d e r erste  W ert v o n  d e r G eschw indigkeit d e r  J 131- 
A u fn a h m e  der S ch ildd rüse , d e r zw eite vom  A u sm aß  der m axim alen  A u fn ah m e.

Als w eitere  in te re s sa n te  T a tsach e  ist zu  b e tra c h te n , daß in u n serem  eu th y - 
reo id en  M ateria l, obw ohl die Schw ankung  d er J o d a v id itä t  fe s tzu s te llen  w ar, 
e in  p a th o lo g isch  e rh ö h te r , unseren  E rfa h ru n g e n  gem äß der H y p e rth y re o se  
e n tsp re c h e n d e r W ert n u r  in  einem  Fall b e o b a c h te t w erden k o n n te  (N r. 11, 1. 
U n te rsu c h u n g , ls tü n d ig e r  W ert). Die ü b rig en  W e rte  schw ankten  in  n o rm a len  
G ren zen , m itu n te r  e rg ab en  sich auffallend  n ied rig e  ls tü n d ig e  W erte . (B ei der 
ls tü n d ig e n  A ufnahm e k a n n  m an  die u n te re  G renze  des N orm alen in  R ic h tu n g  
d er H y p o th y reo se  im  a llgem einen  n ich t s ich er fe s tse tzen .) In  d iesem  Z u sa m 
m e n h a n g  is t w eite rh in  von  In te resse , d aß  sich  d ie  Jo d a v id itä t d er e inzelnen  
K ra n k e n  zw ar im  L aufe  e in er W oche w esen tlich  v e rän d e rte , ab er die d u rc h 
sc h n ittlic h e  J 131-A ufnahm e des gesam ten  u n te rs u c h te n  M aterials bei d en  m it 
e in er W oche D ifferenz d u rch g e fü h rten  U n te rsu c h u n g e n  beinahe id e n tisc h  w ar. 
D iese G ru p p e n d u rc h sc h n ittsw e rte  b e tru g en  bei ls tü n d ig e r  M essung 7,5 — 7 ,9 % , 
bei 2 4 s tü n d ig e r 3 9 ,9 — 4 3 ,9 % . D ie in d iv id u e llen  Schw ankungen  u n d  n ah ezu  
u n v e rä n d e r te n  G ru p p en d u rch sch n ittsw erte  la ssen  sich  vielleicht d a ra u f  z u rü c k 
fü h re n , d aß  die J 131-A u fn ah m e der Sch ilddrüse d e r  verschiedenen In d iv id u e n  
u m  e in en  gew issen id ea len  D u rc h sc h n ittsw e rt s ta tis t is c h e  S chw ankungen  zeigt.
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wie dies n ach  H u n g e r l a n d  au ch  bei a n d e ren  biologischen W e rte n  (P u ls , 
B lu td ru ck ) festg este llt w erden  kann .

Im  L aufe un serer U n te rsu ch u n g en  e rfu h re n  w ir, daß F r a n c o i s , H a l n a n , 
G o o l d e n  und  M ita rb e ite r die V e rän d eru n g en  d e r Jo d au fn ah m e  d u rc h  die 
S ch ildd rüse  m it J 132 u n te rsu c h t h ab en . Diese M ethode h a t im  H in b lick  a u f  die 
k u rze  H alb ie ru n g sze it des Iso to p s  n a tu rg e m ä ß  den  V orteil, d aß  d ie U n te r 
su ch u n g  in  k u rzer Z eit o ft w iederho lt w erden  k a n n , obschon sie d ie  F e s t
s te llu n g  von  S p ä tw erten , so z. B . des 2 4 stü n d ig en  W ertes, n ich t e rm ö g lich t. 
B ei d e r B estim m ung  d er frü h ze itig en  A ufn ah m ew erte  m it J 132 b e o b a c h te te n  
die e rw ä h n te n  A u to ren  gleichfalls die S ch w an k u n g  der J o d a v id itä t .

A u f G rund  d ieser T a tsa c h e n  sind  die period ischen  V erä n d e ru n g en  der 
S ch ild d rü sen fu n k tio n  un se re r M einung n ach  u n b e d in g t als erw iesen zu b e tr a c h 
te n  u n d  m üssen bei der A u sw ertu n g  der U n te rsu ch u n g en  b e rü c k s ic h tig t w er
den. D ie U rsache d ieser S chw ankungen  is t d a m it  n a tü rlich  noch  keinesw egs 
g ek lä rt. M it R ü ck sich t a u f  den  k o n s ta n te n  C h a ra k te r  der unsererseits a n g e w a n d 
te n  D iä t u n d  die q u a lita tiv e  K o n stan z  des T rinkw assers k ann  die B o lle  e iner 
exogenen  Jo d w irk u n g  ausgeschlossen  w erden . D er d irek te  E in f lu ß  a n d e re r  
exogener F a k to re n  e rsch e in t im  H inb lick  a u f  den  s ta tio n ä ren  Z u s ta n d  der 
K ra n k e n  u n d  die im  g roßen  ganzen  u n v e rän d e rlich en  L eb en sb ed in g u n g en  in  
derse lb en  K lin ik  unw ah rsch e in lich . H aire  u n d  H aigh  bringen  die F ra g e  auch  
m it d en  zyklischen  S ch w an k u n g en  der K ö rp e rte m p e ra tu r  in  Z u sam m en h an g . 
W ir h a b e n  diese v e rfo lg t, verm ögen  ab er die M einung der g en a n n te n  A u to re n  
n ich t zu  bestä tig en .

D er E in flu ß  der v e g e ta tiv e n  B eg u la tio n  a u f  die S chw ankungen  d e r  J o d a 
v id i tä t  is t als ziem lich  w ahrschein lich  a n zu n eh m en , weil die u n m it te lb a r  au f 
den  S toffw echsel au sg eü b te  W irk u n g  äu ß ere r hem m ender oder s tim u lie re n d e r  
F a k to re n  (z. B. Jo d z u fu h r)  neben  den ob igen  A usführungen  die m itu n te r  
b e o b a c h te te  G egen sä tz lich k eit der A bw eichungen  der 1- u n d  2 4 s tü n d ig e n  
M essungen  bei dem selben  In d iv id u u m  u nw ahrschein lich  e rsch e in en  lä ß t. 
A uch  die re la tiv e  K o n s ta n z  d er G ru p p en d u rch sch n ittsw erte  sp ric h t geg en  eine 
solche exogene sy s tem atisch e  W irkung .

W o ra u f aber au ch  im m er die S ch w an k u n g en  beruhen  m ögen, d ie  T a t 
sache  m uß  jedenfa lls bei w iederho lten , z. B . b e i S u p p ressio n su n te rsu ch u n g en  
in  B e tra c h t gezogen w erden .

A ngesichts d e r S ch w ankungen , die bei eu th y reo id en  In d iv id u e n  in  der 
J o d a v id i tä t  der S ch ildd rüse  besteh en , m uß  in  E rw äg u n g  gezogen w erd en , ob 
g e rad e  in  diesen p ro b lem a tisch en  eu th y reo id en  F ä llen , wo neben  e in em  u n k la 
re n  k lin ischen  B ild die A ufn ah m ew erte  h och  sind , die H y p e rth y re o se  a u f  
G ru n d  eines bei e in facher W iederho lung  d er U n te rsu ch u n g  b e o b a c h te te n  n o r
m alen  B efundes a u f  d e r Basis ausgeschlossen  w erden kann , d a ß  n a c h  den 
b ish e rig en  L ite ra tu ra n g a b e n  ( F r e e d b e r g  u n d  M ita rbe ite r, M y a n t  u n d  M it
a rb e ite r)  die hohen  A u fn ah m ew erte  bei H y p e rth y reo se  auch n ach  d e r  W ieder-

6  A cta Mcdica XIV/3.
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h o lu n g  k o n s ta n t b le ib en . D en n  unser 11. F a ll  bew eist, daß  bei e u th y re o id e n  
P e rso n e n  v o rü b e rg eh en d  au ch  ein h y p e rth y re o id e r  F u n k tio n sb e fu n d  z u s ta n d e  
k o m m en  kann . G erade  d ie se r Fall k an n  als B e isp ie l dafü r an g e fü h rt w erden , 
w elche  D ienste die w ied e rh o lte  U n te rsu ch u n g  gegebenenfalls zu le is te n  v e r
m a g  : F ra u  J .  G y., 2 8 j., w a r uns m it d er D iag n o se  Colitis eh r., v e g e ta tiv e  
L a b il i tä t ,  H y p e rth y re o se  (?) zugewiesen w o rd en . N ach  anderen  k lin isch en  u n d  
L a b o ra to riu m sb e fu n d en  w a r  sie sicher e u th y re o id . D er bei der e rs te n  U n te r 
su c h u n g  gew onnene ls tü n d ig e  J 131-A u fn ah m ew ert w ar 28 ,6% , d. h . hyper- 
th y re o id , was u m  so sch w ere r ins G ew icht f ie l, a ls d er ls tü n d ig e  A u fn a h m e 
w e r t n ach  anderen  u n d  e igenen  E rfah ru n g en  als g u te r  In d ik a to r  d e r  Sch ild 
d rü se n fu n k tio n  an g eseh en  w erden  kan n . B e i d e r  n ach  einer W oche w ied er
h o lte n  U n te rsu ch u n g  fa n d e n  w ir n u r noch  e in en  12,4% igen  ls tü n d ig e n  A uf
n a h m e w e rt, der dem  k lin isch en  Bild d u rc h a u s  e n tsp rach . D as E rg eb n is  der 
w ied e rh o lten  U n te rsu c h u n g  k an n  n a tu rg e m ä ß  d iffe ren tia l d iag n o stisch  n u r 
d a n n  in  diesem  S inne v e rw e r te t  w erden, w e n n  d ie  A ngabe von  F r e e d b e r g  
u n d  M y a n t  über d en  s tä n d ig  hohen  A u fn ah m ew ert be i H y p e rth y reo sen  w ied er
h o lt u n d  endgü ltig  b e s tä t ig t  w ird.

Z U SA M M EN FA SSU N G

B ei eu th y reo id en  P e rso n e n  w urden  die V e rä n d e ru n g e n  d e r J o d a v id itä t  de r S ch ild d rü se  
u n te r s u c h t ,  indem  die 1- u n d  2 4 stünd ige  J 131-A u fn a h m e  n a c h  7 T agen  w ied erh o lt b e s tim m t 
w u rd e . N ach  den E rg e b n isse n  liegen q u a lita tiv e  u n d  q u a n ti ta t iv e  S chw ankungen  in  der 
S ch ild d rü sen fu n k tio n  v o r. D a s  P ro b lem  der d iag n o s tisc h e n  B ew ertu n g  dieser S ch w an k u n g en  
w ird  e rö rte r t.
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I n  frü h eren  A rb e ite n  h a tte n  w ir d a ra u f  h ingew iesen , d aß  bei s te rile r 
H y d ro n ep h ro se  das ö d e m  d e r N iere vom  L y m p h g e fäß sy stem  m it m ax im a le r 
D ila ta tio n  a b tra n s p o r t ie r t  w ird . Info lgedessen  s ta g n ie r t  im  In te r s t i t iu m  w eder 
die in te rs titie lle  F lü ss ig k e it n och  das E iw eiß , so d aß  es n ich t zu  g rö ß erer 
B indegew ebsverm ehrung  k o m m t [2]. D em gegenüber e rw eitern  sich  bei a k u te r  
u n d  su b a k u te r  G lo m eru lo n ep h ritis , w enn in te rs titie lle s  Ö dem  v o rlieg t, die 
L ym phgefäße  n ic h t o d er k a u m . E s b es teh t also eine  U rsache — d as Ö dem  — 
zu r g este igerten  T ra n sp o r tfu n k tio n  des L y m p h g efäß sy stem s, ab e r aus irg en d 
einem  G runde f in d e t  d ieser gesteigerte  T ra n s p o r t  n ic h t s t a t t .  E s  k o m m t 
d a h e r  zu r S ta g n a tio n  des zu rückgeb liebenen  E iw eißes im  In te r s t i t iu m , u n d  
diese S ta g n a tio n  b e tra c h te n  w ir als eine V o rau sse tzu n g  fü r  die B ild u n g  des 
n eu en  B indegew ebes [5].

Es sei b e to n t, d aß  ein  k au sa le r Z u sam m en h an g  zw ischen d e r Ö dem bil
d u n g  u n d  der D ila ta tio n  des L y m p h g efäß sy stem s b e s te h t. D as Ö dem  b e d e u te t 
u . a ., d aß  sich  die E iw eißm enge  im  In te rs ti t iu m  v e rm e h r t h a t. D a  die E iw eiße 
vom  L y m p h g efäß sy stem  a b tra n sp o r tie r t  w erd en , v e rm ag  es eine g rößere  M enge 
e iw eißhaltiger Ö d em flü ssig k e it n u r  m it k o m p en sa to risch e r E rw e ite ru n g  ab zu 
le iten . Infolge d ieser E rw e ite ru n g  sind  die L y m p h g efäß e  le ich t zu  erkennen .

Die E rgebn isse  u n se re r  A rbeit über die G lo m eru lo n ep h ritis  v e ra n la ß te n  
u n s, das L y m p h g e fäß sy stem  der N iere v o n  V e rb ra n n te n  zu  u n te rsu ch en . 
E s h an d e lte  sich  v o r  a llem  u m  die K lä ru n g  v o n  zwei F rag en  :

1. Is t im  N ieren in terstitiu m  Ödem anw esend?  N ach  L ite ra tu ra n g a b e n  
[1, 6] lieg t in  d e r N iere  v o n  B ran d v e rle tz ten  Ö d em  vor. W ir fan d e n  in  14 von  
22 S ek tionsfä llen  ö d e m  v o n  kleinerem  oder g rö ß erem  U m fang  (A bb . 1), das 
w ir den  L ite ra tu ra n g a b e n  en tsp rech en d  eher in  d en  rasch  zum  T ode  fü h ren d en  
F ä llen  b eo b a c h te ten , obgleich  auch  die ö dem fre ie  G ruppe n o ch  1, 2 oder 
2 1/2 S tu n d en  leb en d e  V e rb ra n n te  u m faß te . D as ö d e m  w ar also in  den  m eisten  
F ä llen  anw esend.

2. Die fo lgende F ra g e  w ar, ob in  der N iere  erweiterte L ym phgefäße  zu 
sehen sind . L ed ig lich  in  2 v o n  14 ö d em fä llen  fa n d e n  w ir in  S e rien sch n itten  
einzelne e rw e ite rte  L y m p h k a p illa re n , w äh ren d  in  12 F ä llen  n ic h t e in  einziges

6*
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L y m p h g e fä ß  w ahrgenom m en  w erden k o n n te  (A bb. 2). Man d a r f  dem nach  
fe s ts te lle n , daß die L y m p h g e fä ß e  in  der N iere von  B ra n d v e rle tz ten  tro tz  des 
O d em s n ich t oder k au m  e rw e ite r t  sind.

A us diesen B efunden  e rg eb en  sich zwei w eitere  F ragen  :
3. W arum  sind  die L ym p h ka p illa ren  nicht erweitert?  D ie N iere  e n th ä lt 

b e k a n n tl ic h  ziemlich v iele  L y m p h g efäß e  [2, 4 ], die sich, wie e in le iten d  e rw äh n t 
w u rd e , bei H ydronephrose  e rw e ite rn , die ab e r in  den  sezierten  F ä llen  von 
a k u te r  u n d  su b ak u ter G lo m eru lo n ep h ritis  n ic h t d ila tG rt w aren . D a das h isto-

A b b . 1. Ö dem atöses N ie ren in te rs titiu m

lo g isch e  Bild der Y erb ren n u n g sv e rle tzu n g  dem  der G lo m eru lonephritis  g leich t 
(Ö d em  ohne erw eiterte  L y m p h g e fäß e ), denken w ir au ch  hier an  d iese lben  M ög
lic h k e ite n  wie bei der G lo m eru lo n ep h ritis , d. h. w ir m einen, die D ila ta tio n  
d e r L y m p h g efäß e  sei au sg eb lieb en , weil die Q u a litä t  der Ö dem eiw eiße von 
e in e r  B eschaffenheit w ar, d ie  dazu fü h rte , d aß  die E iw eiße n ich t d u rch  das 
E n d o th e l  der L y m p h k ap illa ren  zu tre te n  v e rm o ch ten  (p räkap illa re  In su ffien z ). 
o d e r w eil die V erh inderung  des D u rc h tr it ts  a u f  eine E rk ra n k u n g  des E n d o th e ls  
(K ap illa rw an d to x ik o se ) z u rü c k z u fü h ren  w ar. A uch das g leichzeitige V o rk o m 
m e n  b e id e r  M öglichkeiten m u ß  in  B e tra c h t gezogen w erden. W as a b e r  auch  
im m e r  d ie  Ursache sei, das E n d erg eb n is  is t dasselbe : das Ö dem  w ird  vom  
L y m p h g e fäß sy stem  n ic h t a b tra n s p o r tie r t .  D ies fü h r t  zu un se re r 4 . F rage ,
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uelche Folgen sich aus der In su ffiz ie n z  der Lym phström ung  ergehen. W e n n  das 
L y m p h g efäß sy stem  die im  In te rs ti t iu m  b efin d lich en  E iw eiße n ic h t a b z a le ite n  
v e rm ag , so b le iben  sie g rö ß ten te ils  oder ganz d a rin  zurück. E in  T eil w ird  v o n  
den  P aren ch y m - u n d  B indcgew ebszellen au fgenom m en  [3, 6] u n d  fe rm e n ta t iv  
v e rd a u t. D ieser K o m p en sa tio n sm ech an ism u s fu n k tio n ie rt in d essen  n u r  in  
b e sc h rä n k te m  M aße, so daß  ein (großer?) T eil der E iw eiße im  In te r s t i t iu m

Abb. 2. E rw eite rte  L y m p lik ap illa re  (x) in der N iere

s ta g n ie r t. Das zu rückgeb liebene E iw eiß  b le ib t jedoch  n ich t u n v e rä n d e r t ,  
so n d e rn  d o rt, wo es anw esend is t, v e rm e h rt sich  das B indegew ebe. W ie Z lN C K  

b e to n t, k o m m t es in  » späteren«  I 'ä llen  zu  s ta rk e r  S k lero tisierang  des B in d eg e
w ebes im  N ie ren in te rs titiu m . Die L y m p hström ungsinsu ffiz ienz  t r ä g t  also in 
h o h em  M aße zu r V erm ehrung  des B indegew ebes in  der N iere bei.

Die oben besch riebenen  Prozesse k ö n n en  w ir dem nach , so fe rn  w ir sie 
vom  G esich tsp u n k t d er L y m p h strö m u n g  b eu rte ilen , sch em atisch  fo lg en d er
m aß en  d ars tc llen  :
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Verbrennung

I
E s  g e lang t m e h r E iw eiß  als no rm alerw eise  in  das In te rs titiu m

1
D a s  ö d e m  w ird  vom  L y m p h g efäß sy stem  n ic h t a b tra n sp o rtie r t

I
E iw eiß  b le ib t im  In te r s t i t iu m  zu rü ck

I
Im  In te r s t i t iu m  v e rm e h rt s ich  d as  B indegew ebe

I
D as B indegew ebe sc h ru m p ft 

D ie N iere  erleidet eine Schädigung

M it den  V erän d e ru n g en  der G lom eruli, T u b u li u n d  B lu tgefäße  h a b e n  
w ir u n s  h ie r  ab sich tlich  n ic h t b e fa ß t, w eil es s ich  bei diesen um  b e k a n n te  
E rsc h e in u n g e n  h a n d e lt, d ie n ic h t eng  zum  T h e m a  gehören. A n d er N ie re n 
sc h ä d ig u n g  bei B ra n d v e rle tz te n  s ind  n a tu rg e m ä ß  die E rk ran k u n g en  s ä m t
lich e r N ie ren e lem en te  b e te ilig t. I n  vo rlieg en d er A rb e it w ollten  w ir je d o c h  
die A u fm erk sam k e it led ig lich  a u f  die In su ffiz ien z  d e r L y m p h strö m u n g  u n d  
ih re  F o lg en  lenken .

ZU SA M M E N FA SSU N G

1. Im  N ie re n in te rs ti tiu m  v o n  V e rb ran n te n  t r i t t  o f t  ö d e m  auf.
2 . T ro tz  des Ö dem s k o m m t es n ic h t oder k a u m  z u r  E rw eite ru n g  der L y m p h g e fäß e , 

d . h . d ie  L y m p h s trö m u n g  is t  in su ffiz ien t.
3. D ie  In su ffiz ien z  fü h r t  z u r  S ta g n a tio n  des Ö dem s (d e r E iw eiße) u n d  zu r B ild u n g  

n e u e n  B indegew ebes. D u rc h  d iesen  P ro zeß  erle ide t d ie  N ie re  eine schw ere Schäd igung .

L IT E R A T U R

1. A l l g ö w e r , M., S ie g r is t , J .  : V erb ren n u n g en . S p rin g e r, B e rlin , 1957.
2. B a b ic s , A ., R é n y i-Vâ m o s , F . : D as L y m p h g e fäß sy s tem  d e r N iere. A k a d em isc h e r

V e rlag , B u d a p e s t, 1957.
3. E p p in g e r , I I .  : P e rm ea b ilitä tsp a th o lo g ie . S p ringer, W ie n , 1949.
4. R é n y i -V âmos, F . : A c ta  m ed . h u n g . 3, 1, 1952.
5. R é n y i-V â m o s , F ., R ó n a , Gy . : O rv . H e til. 6, 17, 1953.
6. Z in c k , K . H . : P a th o lo g isch e  A n a to m ie  der V e rb ren n u n g . 1940.



INFLUENCE OF DIBENAMINE 
ON NICOTINE-INDUCED ECG CHANGES

By

M. P a p p  and  F . S o l t i

D EPA R T M E N T OF PA TH O PH Y SIO LO G Y , RESEARCH IN S T IT U T E  F O R  E X P ER IM EN TA L M E D IC IN E  OF TH E 
H U N G A R IA N  ACADEMY OF SCIEN CES A N D  T H E  l . t  M ED ICAL D EPA RTM EN T OF T H E  U N IV E R S IT Y

M ED ICAL SCHOOL OF B U D A PEST

(R eceived  M ay 4, 1959)

S evera l h y p o th eses  h a v e  been  p u b lish ed  to  ex p la in  th e  e lec tro card io 
g rap h ic  changes p ro d u ced  b y  nico tine.

Som e au th o rs  are  o f th e  v iew  th a t  th e  e ffec t o f th e  d rug  e x e r te d  d irec tly  
on  th e  co ronary  vessels h as  o r m ay  have a ro le in  th e  d ev e lo p m en t o f  n ico tine- 
in d u ced  ECG  changes [2, 11, 14, 19]. A ccord ing  to  o th e r  in v e s tig a to rs , the  
e lec tro card io g rap h ic  changes due  to  n ico tin e  a re  n o t o f c o ro n a ry  origin 
[1, 16, 17], b u t an  in c reased  sy m p a th e tic  to n e  follow ing th e  a c tio n  o f  nico
tin e  w ould p lay  a p a r t  in  th e  d ev e lopm en t o f th e  d iso rd er [5, 8, 13, 15, 18, 22]. 
T h e  increased  w ork  o f th e  h e a r t  caused b y  th e  increased  s y m p a th e tic  tone 
(m an ifesting  itse lf  w ith  a rise  in  m in u te -v o lu m e , b lood p re ssu re  a n d  pulse 
r a te  [7, 10, 12, 15] c a n n o t be  accom pan ied  b y  a sim ilar increase  in  th e  blood 
su p p ly  o f  th e  h e a r t  a n d  th a t  th is  w ould lead  to  a re la tiv e  isch aem ia  o f the  
m y o card iu m . B y  in je c tin g  a sy m p a th e tic  b lo ck ing  ag en t, d ih y d ro e rg o tam in e , 
th e  EC G  changes cau sed  b y  sm oking  w ere p re v e n ta b le  [1].

A tro p in e  w as also e ffec tive  in  p re v e n tin g  e lec tro card io g rap h ic  changes 
d u e  to  sm oking [3, 20]. O ne m a y  th u s  suggest t h a t  an  increased  p a ra s y m p a th e 
tic  to n e  [16, 17] has likew ise a role in  th e  fo rm a tio n  o f ECG  ch an g es due to  
n ico tine .

A tro p in e  p re v e n ts  also  th e  co ronary  co n str ic tin g  effect [6] o f th e  poste rio r 
p i tu i ta ry  horm one re leased  follow ing th e  ac tio n  o f n ico tine  [4] a n d  causing 
possib le  changes in  th e  ECG .

In  view  o f th e  p a r t ia l  co n tro v ersy  in  th e  d a ta  m en tio n ed  ab o v e , we 
in te n d e d  to  s tu d y  on  dogs th e  e lec tro card io g rap h ic  changes fo llow ing  p a re n 
te ra l  a d m in is tra tio n  o f  0 .5 — 1 m g n ico tine  t a r t a r a te  ; an d  to  o b se rv e  w hether 
these  ECG  changes m a y  be p rev en ted  b y  th e  sy m p a th o a d rc n o ly tic  drug 
D ibenam ine  (N ,N -dibenzy l-/S -chIore thy l-am ine-ch lo ro -hydra te).

M ethods and m ateria l

T h e  ex p erim en ts  w ere  c a rried  o u t on y o u n g  dogs o f  b o th  sexes w ith  an  av erag e  w eight 
o f 12 kg. T he an im als w ere a n ae s th e tize d  w ith  ch loralosc  (0.1 g /kg  bo d y  w e ig h t). R esp ira tio n  
w as m ain ta in ed  th ro u g h  a n  e n d o trach ea l tu b e  w ith  in te rm it te n t  p o sitiv e  p re ssu re  using 
ro o m  a ir. T he left ch es t w as e n te red  th ro u g h  th e  fo u r th  in te rsp ace . T h e  p e r ic a rd iu m  was



Table 1

E C G  ch an ges in  do g s p ro d u c e d  b y  in je c tio n  o f  n ic o tin e -ta r  ta ra is

№  of expe
rim en t Intervention

Time in m i
nutes after 
intervention

Beats per 
m inute

D ata of ECG in m illivolt; 10 mm =  1 mV

Axis T-waves S-T segment

R , Rs R 3 T, T , t , S T t ST, ST,

I

contro l value 144 — 0.10 +  1.50 +  1.50 — 0.10 +  0.40 +  0.30 isoel isoel isoel

0.5 m g nicotine i. c.* 10 150 — 0.10 +  1.30 +  1.40 —0.10 +  0.50 +  0.50 isoel — 0.50 — 0.50

i l

contro l value 118 — 0.10 +  1.70 +  1.70 +  0.10 — 0.70 — 0.60 isoel — 0.20 — 0.20

1.0 m g nicotine i. c. 15 120 — 0.10 +  1.70 +  1.70 +  0.10 — 0.70 — 0.60 isoel — 0.20 — 0 . 2  +

h i

contro l value 190 +  0.30 +  1.10 +  1.10 — 0.10 — 0.20 +  0.10 +  0.10 — 0.20 — 0.10

0.5 mg nicotine i. c. 10 200 +  0.10 +  1.00 +  0.90 — 0.10 +  0.40 +  0.50 isoel — 0.20 — 0.20

I V

contro l value 144 — 0.10 +  2.10 +  2.00 isoel +  0.20 +  0.20 isoel isoel isoel

0.5 m g nicotine i. c. 10 144 — 0.10 +  1.40 +  1.30 isoel ± 0 .2 0 ± 0 .2 0 isoel — 0.20 — 0.20

V
contro l value 150 +  0.20 +  1.10 +  0.90 — 0.20 +  0.20 +  0.30 isoel — 0.20 — 0.20

0.5 m g nicotine i. v.** 10 162 +  0.10 +  1.10 +  1.00 — 0.20 +  0.40 +  0.30 — 0.10 — 0.40 —0.40

V I
contro l value 144 +  0.20 +  1.90 +  1.90 +  0.20 — 0.20 — 0.20 isoel — 0.10 — 0.10

0.5 m g nicotine i. v. 5 200 +  0.10 +  1.80 +  1.70 +  0.10 — 0.50 — 0.60 isoel +  0.20 +  0.20

X II
contro l value 140 — 0.20 +  1.00 +  0.60 — 0.10 +  0.20 +  0.20 — 0.10 — 0.10 isoel

0.5 m g nicotine i. v. 10 110 +  0.20 — 0.80 — 0.60 — 0.10 +  0.40 +  0.50 +  0.10 isoel — 0.20

*  i. c. =  in traco ro n aria l in jection  
** i. V. =  in trav en o u s in jec tio n  

•  isoel =  isoelectric 
+  a rrh y th m ia

M
. P

A
PP and F. S

O
L

T
I



Table 2

E ffe c t o f  d ib e n a m in e  on  a lte ra tio n  o f  E C G  f o l lo w in g  in jec tio n  o f  n ic o tin e - ta r ta ra te

№ of ex
perim ent In tervention

T im e in 
m inu tes 

a fte r  
in te r

ven tion

Beats per 
m inu te

D ata  o f E.C. G. in  m illi V olt 10 mm =  1 m V

NoteAxis Tw aves S :T  segment

R. R, R, T, T , T , ST, S T , ST,

VII

co n tro l value 180 +  0.40 +  0.70 +  0.40 — 0.10 +  0.10 +  0.20 — 0.10 — 0.10 isoel®

7 m g/kg  
D ibenam ine
i .  V . *

10 160 +  0.50 +  1.00 +  0.30 — 0.20 ± 0 .1 0 +  0.30 — 0.10 isoel isoel

0.5 m g  nicotine
i .  V . 10 160 +  1.00 +  1.30 +  0.20 — 0.40 — 0.30 +  0.10 — 0.20 — 0.20 isoel

V III

co n tro l value 150

154

+  0.40 +  1.10 +  0.70 — 0.10 — 0.20 — 0.10 isoel — 0.10 — 0.10

7 m g /k g  
D ibenam ine  i. v. 10 +  0.10 +  2.00 +  1.80 isoel — 0.40 — 0.30 isoel — 0.10 — 0.10

0.5 m g  nicotine i. v.
10 66 +  0.10 +  1.60 +  1.60 isoel — 0.40 — 0.30 isoel — 0.10 — 0.10 a rrh y th m  

sinus— block

IX

co n tro l value 132 +  0.40 +  1.70 +  1.50 — 0.10 +  0.20 +  0.30 — 0.10 isoel isoel

7 m g /k g  
D ibenam ine  i. v. 15 120 +  0.40 +  1.70 +  1.50 — 0.10 +  0.20 +  0.30 — 0.10 isoel isoel

0.5 m g nicotine
i .  V . 15 140 +  0,10 +  1.40 +  1.30 — 0.10 +  0.20 +  0.30 — 0.10 isoel isoel

a rrh y th m  
sinus— b lock

X

co n tro l value 156 — 0.10 +  1.90 +  2.00 isoel — 0.40 — 0.40 — 0.20 — 0.20 isoel

7 m g/kg  
D ibenam ine  i. v. 10 150 — 0.10 +  1.90 +  2.00 isoel — 0.40 — 0.40 — 0.20 — 0.20 isoel

0.5 m g  nicotine
i .  V . 15 150 — 0.10 +  1.90 +  2.00 isoel — 0.40 — 0.40 — 0.20 — 0.20 isoel

X I

con tro l va lue 150 +  0.50 +  1.80 +  1.30 — 0.10 ± 0  10 +  0.20 — 0.10 — 0.10 isoel

7 m g/kg
D ib en am in e  i. v. 15 140 +  0.50 +  1.80 +  1.30 — 0.10 ± 0 .1 0 +  0.20 — 0.10 — 0.10 isoel

0.5 m g n ico tine
i .  V . 10 100 +  0.20 +  1.10 +  1.00 — 0.10 ± 0 .1 0 +  0.20 — 0.10 — 0.10 — 0.10

coronarsinus
rh y th m

0.5 m g a tro p in e
i .  V . 5 60 +  0.20 +  1.10 +  1.00 — 0.10 ± 0 .1 0 +  0.20 — 0.10 — 0.10 — 0.10

b rad y ca rd ia
a rrh y th m

ceased

X II

contro l v a lu e 140 — 0.20 +  1.00 +  0.60 — 0.10 +  0.20 +  0.20 — 0.10 — 0.10 isoel

0.5 m g n ico tine
i .  V . 10 110 +  0.20 — 0.80 — 0.60 — 0.10 +  0.40 +  0.50 +  0.10 isoel — 0.20

7 m g/kg
D ibenam ine  i. v. 7 140 — 0.20 +  1.00 +  0.60 — 0.10 +  0.20 +  0.20 — 0.10 — 0.10 isoel

0.5 m g a tro p in e
i .  V . 5 80 — 0.20 +  1.00 +  0.60 — 0.10 +  0.20 +  0.20 — 0.10 — 0.10 isoel

X I I I

contro l v a lu e 180 +  0.20 +  0.50 +  0.70 +  0.20 ± 0 .1 0 — 0.20 isoel — 0.20 — 0.20

0.5 m g n ico tine
i .  V . 10 66 +  0.10 +  0.30 +  0.50 +  0.20 +  0.50 +  0.40 isoel — 0.30 — 0.10

7 m g/kg 
D ibenam ine
i .  V .

7 200 +  0.10 +  0.30 +  0.30 +  0.10 ± 0 .1 0 — 0.20 isoel — 0.20 — 0.20

*  i. V. =  in trav en o u s  injection 
Ф  isoel =  isoelectric



.
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o pened  and th e  le f t co ro n ary  a r te ry  w as p re p are d . B lood supp ly  to  th is  b ra n c h  w as ensured  
th ro u g h  a can n u la  fro m  th e  left c a ro tid  a r te ry ,  in te rp o sin g  a ca lib ra ted  ro ta m e te r . S u b 
se q u e n tly , th e  ch est w as closed. To p re v e n t  blood co ag u la tio n , 0.1 ml o f h e p a r in  p e r kg body 
w e ig h t was ad m in is te re d . D uring  th e  e x p e rim e n t a r te r ia l  p ressure  was re g is te red  in  th e  fem oral 
a r te ry  ; co ronary  b lood flow was m ea su re d  b y  m ea n s  o f th e  ro tam e te r ; th e  E C G  w as reg is
te re d  b y  an E lm q u is t T rip lex  a p p a ra tu s  w ith  n eed le  e lectrodes. The pu lse  w as also  recorded . 
T h e  an im a l was g iven  one or several in tra v e n o u s  in je c tio n s  o f 0.5 — 1 m g o f n ico tin e  ta r ta ra te .  
In  som e ex p erim en ts , 0.5 mg of n ico tin e  t a r t a r a t e  d ilu te d  w ith  p h y sio log ica l sa line  was 
in je c te d  in to  th e  co ro n ary  a rte ry . In  o th e r  e x p e rim e n ts  7 m g/kg of D ib en am e  w as infused 
in tra v en o u s ly , 10 — 15 m in u tes  follow ing th e  in je c tio n  o f n ico tine  ; o th e r an im a ls  rece ived  th e  
d ru g  a b o u t 15 — 20 m in u te s  before th e  n ico tin e  w as adm in iste red . T he T ab le s  show ing th e  
EC G  changes p re sen t th e  d a ta  of th e  R  ax is and T  w av e , as well as those  o f th e  ST segm ent 
exp ressed  in  te rm s of m illivo lt (m V). T h e  ECG cu rv es reg is te red  a fte r  th e  a d m in is tra t io n  of 
n ico tin e  and D ib en am in e , re sp ec tive ly , w ere co m p ared  in  each case to  th o se  re g is te red  a fte r 
th e  p re p a ra tiv e  p ro ced u re  in th e  co n tro l period .

Results

a)  The ch a rac te ris tic  d a ta  o f th e  E C G  cu rve  tak en  in  th e  p re lim in a ry  
p e rio d  and  a fte r  in jec tin g  n ico tin e , as well as changes in th e  p u lse  ra te  are 
p re se n te d  in  Table 1. I t  is ev id en t th a t  T 2 becam e  h igher in  4 cases , a n d  in 
v e r te d  in  2 cases (ex trem e values: -j-0 .60, — 0.40 mV). T 3 becam e h ig h e r in  3 
cases an d  in v e rte d  in  2 (ex trem e va lu es  : -f- 0 .40, — 0.40 m V).

C hanges in  th e  ex trem e v a lu es  of th e  :

ST j segm ent + 0 ,2 0 ,  — 0.10 mV
S T 2 „  + 0 .3 0 ,  — 0.50 „
ST 3 „  + 0 .3 0 ,  — 0.50 „

In  one case we observed v e n tr ic u la r  p re m a tu re  beats . A fte r th e  a d m in is 
t r a t io n  o f n ico tine  th e  pulse r a te  rose  in  3 cases, decreased in  1 case and  
re m a in e d  unch an g ed  in  3 cases.

b) F rom  th e  d a ta  o f Table 2  i t  is obv ious th a t  D ibenam ine g iv en  before  
in je c tin g  th e  n ico tin e  w as in  4 cases o u t o f 5 com plete ly  effective in  p re v e n 
tin g  th e  n ico tine-induced  changes in  th e  ST seg m en t, and  in 3 cases th e  c h a n 
ges in  th e  T  w aves. D ibenam ine in fu sed  a f te r  th e  ad m in is tra tio n  o f  n ico tin e  
h ad  th e  sam e effect in  2 cases ; th e  p a th o lo g ic  EC G  changes in d u ced  b y  th e  
p rev io u sly  in jec ted  n ico tin e  d isap p eared  u n d e r  its  influence. I t  h a s  to  be 
n o te d , how ever, th a t  n ico tine  in jec ted  a fte r  the  ad m in is tra tio n  o f D ib en am in e  
caused  b ra d y c a rd ia , au ricu la r e x tra sy s to lia , s inus block and , in  one  case, 
co ro n ary  sinus rh y th m . Such a rrh y th m ia s  d isap p eared  on th e  effect o f  a tro p in e .

Discussion

E lec tro ca rd io g iap h ic  changes in  th e  T  w av e  an d  in  th e  ST  seg m en t, 
as w ell as occasional a rrh y th m ia  w ere  o b serv ed  a fte r  n ico tine in je c tio n  in  
dogs. T h e  n ico tine-induced  ECG chan g es are  considered  to  h av e  b e e n  due
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to  an  in c re a se  o f sy m p a th e tic  to n e  p roduced  b y  th e  d ru g  in  th e  h e a r t  a n d  
in  th e  c irc u la tio n  [1], an d  n o t b y  its  co n stric tin g  e ffec t on  th e  co ronary  vessels. 
A cco rd ing  to  o u r u n p u b lish ed  f in d in g s [21], c o ro n a ry  resistance d im in ishes 
oi re m a in s  u n ch an g ed  in  m o st cases a fte r  in je c tin g  in tra v e n o u s ly  0.1 — 1 m g 
o f n ic o tin e  ta r ta r a te .  A t th e  sam e tim e , no d ire c t re la tio n sh ip  be tw een  th e  
se v e rity  o f  th e  e lec tro card io g rap h ic  changes a n d  th e  changes of c o ro n a ry  
re s is ta n c e  w as observed. O u t o f  7 cases, th e  n ico tin e -in d u ced  ECG changes 
w ere p re v e n te d  b y  D ib en am in e  in  6 cases in  th e  ST  seg m en t and  in  5 in  th e  T 
w ave. I n  5 o f  th ese  cases th e re  w as a d rop  in  pu lse  r a te  following th e  in jec tio n  
o f n ic o tin e . F o r th e  reduced  p u lse  ra te  an d  th e  a r rh y th m ia  m en tioned  above  
th e  in c re a se  in  th e  vagus to n e  p ro d u ced  b y  th e  n ic o tin e  was m u st p ro b a b ly  
re sp o n s ib le  ; due to  th e  s till p rev a ilin g  ac tion  o f  th e  D ibenam ine th is  in crease  
w as n o t  concealed . T h a t th e  in crease  in  p a ra s y m p a th e tic  to n e  follow ing n ic o 
tin e  in je c tio n  m ay  p ro d u ce  E C G  changes, fo llow s also from  th e  fa c t  t h a t  
such  c h a n g e s  are p re v e n te d  b y  a trop ine .

A cco rd in g  to  th e  d a ta  in  th e  lite ra tu re , th e  e ffec t o f  n ico tine re su lts  in  
EC G  c h a n g e s  p rim arily  in  cases o f co ronary  d isease  [9]. T he n ico tin e -in d u ced  
E C G  ch an g es  in  our cases m a y  su p p o rt th e  v iew  t h a t  surgical in te rv e n tio n  
on  th e  c o ro n a ry  vessels m ak es th e  h e a r t m ore  sen s itiv e  to  n ico tine.

SU M M A RY

D ib en am in e  has been  fo u n d  to  p re v en t n ic o tin e -in d u ce d  ECG  changes in  dogs. A ccord
in g  to  th e  re su lts , these  ECG  ch an g es (changes in  th e  T  w av e  a n d  in  th e  ST seg m en t, a r rh y th 
m ia ) d ev elo p  v e ry  p ro b a b ly  in  consequence o f th e  in c re a se  in  sy m p a th e tic  to n e  p ro d u ced  
b y  th e  in je c tio n  of n ico tine  a n d  n o t  as a resu lt o f th e  d ru g ’s co n stric tin g  effect on th e  co ro n ary  
vesse ls . A n  increase  in  p a ra sy m p a th e tic  tone  likew ise  h a s  a  ro le in  th e  d ev e lo p m en t of 
n ico tin e - in d u c e d  a rrh y th m ia s  a n d  ECG  changes.
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SPONTANE BENZOESÄUREAUSSCHEIDUNG 
BEI NIERENKRANKEN

V o r

M. F ö l d i , F. St a r k , J .  Rév , К. M i h á l y , R. H e r m a n  und Z. R éfi

FORSCHUNGSINSTITUT FÜR EXPERIMENTELLE MEDIZIN DER UNGARISCHEN AKADEMIE DER WISSEN
SCHAFTEN UND I. MEDIZINISCHE UNIVERSITÄTSKLINIK, BUDAPEST

(E in g e g a rg e n  am  26. J u n i  1959)

E s is t schon in  d er ers ten  H ä lfte  des X IX . J a h rh u n d e r ts  b e k a n n t gew or
den , d aß  der tie rische  O rganism us die e in g efü h rte  B enzoesäure in  F o rm  von  
H ip p u rsä u re  au ssch e id e t [1, 2]. K ü h n e  u n d  H a l l w a c h s  [3] s te ll te n  1857  
fe st, d aß  diese U m w an d lu n g  n u r in  G egenw art v o n  G lykokoll z u s tan d e  k o m m t 
u n d  ä u ß e rte n  die M einung, daß  d er O rt der S y n th e se  die L eber sei. A u f die 
m ögliche Rolle d er N iere  is t zu e rs t im  J a h re  1866  hingew iesen w o rd en  [4]. 
N ach  B u n g e  und  S c h m ie d e b e r g  [5] is t die N iere  d e r ausschließliche O rt der 
H ip p u rsäu reb ild u n g  ; dieses O rgan  soll noch  4 8  S tu n d e n  nach  E n tfe rn u n g  
aus dem  O rganism us die F äh ig k e it zu r V o llfüh rung  d ieser S ynthese b e ib eh a lten , 
w enn  es m it B enzoesäure  u n d  G lykokoll e n th a lte n d e m  B lu t d u rc h s trö m t w ird  ; 
die A nw esenheit v o n  E ry th ro z y te n  is t  u n e rläß lich . I n  der A rbeit v o n  B u n g e  
und  S c h m ie d e b e r g  w ird  zuerst a u f  eine h ip p u rsä u re sp a lte n d e  S u b s ta n z  im  
tie risch en  O rganism us hingew iesen.

J a a r s v e l d  u n d  S t o k v is  [6] b e s tä tig te n  1879 diejenigen B eo b ach tu n g en , 
w onach  im  H arn  des gesunden  M enschen n ach  B e la s tu n g  m it 1 — 2 g B enzoe
säu re  keine freie B enzoesäure au fzu fin d en  is t, aussch ließ lich  H ip p u rsä u re . 
D agegen  b es tan d  be i e inzelnen  N ie ren k ran k en  eine  ausd rück liche  S tö ru n g  der 
H ip p u rsäu re sy n th ese . D re i an  »N ierencirrhose«  le id en d e  P a tie n te n  b en a h m e n  
sich  wie die gesunden , dagegen  w ar bei zwei a n  N ierenam ylo idose le id en d en  
n a c h  B en zo esäu reb e lastu n g  im  H a rn  freie B en zo esäu re  nachzuw eisen  ; aus 
e in er G ruppe von  d re i an  » N ep h ritis  p a re n c h y m a to sa«  le idenden  h a t te n  zwei 
K ra n k e  die F ä h ig k e it d er H ip p u rsä u re sy n th e se  v ö llig  verloren . N eb en  der 
F es ts te llu n g  dieser T a tsa c h e  ist d ie  B em erk u n g  d e r  A utoren  b e a c h te n sw e rt, 
w onach  das A usbleiben  bzw . die V erm in d eru n g  d e r H ip p u rsäu reau ssch e id u n g  
n ach  B en zo esäu reb e lastu n g  au f zw ei m ögliche U rsa c h e n  zu rü ck zu fü h ren  sei : 
e inerse its  b e s teh t die M öglichkeit e in e r v e rm in d e r te n  F äh ig k e it d e r H ip p u r
säu re sy n th ese , a n d e re rse its  k an n  es sich um  e in en  pathologisch  e rh ö h te n  
A b b au  der H ip p u rsä u re  h ande ln . I n  diesem  S in n e  ä u ß e rte  sich auchK R O N - 
ECKER [7], d e r der M einung w ar, d a ß  sich in  all je n e n  Fällen , wo d ie e inge
fü h rte  B enzoesäure vö llig  oder teilw eise u n v e rä n d e r t  ausgeschieden  w ird , 
e in  d e ra r tig  au sg ed eh n tes  V eröden  des h ip p u rsä u re b ild e n d e n  P a re n c h y m s
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e n tw ic k e lt  h a t, daß  das T em p o  der S y n th ese  h in te r  dem jen igen  des A bbaus 
z u rü c k b le ib t.

A u ch  im  H a rn  f ie b e rn d e r  P a tie n te n  w u rd e  nach  H ip p u rsä u re v e ra b re i
c h u n g  freie  B enzoesäure nachgew iesen  [8, 9 ] ;  es sei jedoch  d a ra u fh in g e w ie se n , 
d a ss  M i n k o v s k y  [10] d ie  M einung  v e r tr a t ,  d a ß  das E rscheinen  f re ie r  B enzoe
s ä u re  im  H a m  a u f  m e th o d isch e  F eh ler zu rü c k z u fü h ren  sei ; e r  v e rm o ch te  
w e d e r  be i fiebernden , n o c h  be i n ie re n k ra n k en  P a tie n te n  im  H a rn  fre ie  B enzoe
s ä u re  nachzuw eisen, w en n  d e r  H a rn  m it K a rb o lsä u re  b eh an d e lt u n d  a u f  diese 
W eise  d e r A bbau d e r H ip p u rs ä u re  au ß erh a lb  des K örpers v e rh in d e r t  w urde.

N ach  Q u ic k  [11] i s t  es h ö ch st w ah rsch e in lich , daß  b e im  M enschen, 
eb e n so  wie beim  K a n in c h e n , die L eber d er O rt d e r H ip p u rsä u re sy n th e se  is t. 
E r  b eg rü n d e te  seine A u ffa ssu n g  m it seinen  ex p erim en te llen  B e o b a c h tu n g e n , 
w o n a c h  das Tem po d e r H ip p u rsä u re sy n th e se  v o n  der M enge des z u r V e rfü 
g u n g  s teh en d en  G lykoko lls ab h än g ig  is t ; v o m  G lykokoll w ird  a b e r  »allgem ein  
an g en o m m en , daß es in  d e r  L eber e n ts te h t« .

Q u ic k  fü h rte  die » H ip p u rsäu rep ro b e«  als L e b e rfu n k tio n s te s t in  die 
M ed iz in  ein : es w ird  n a c h  B en zo esäu reb elastu n g  die Menge der au sg esch ied e
n e n  H ip p u rsäu re  b e s tim m t. »B ei L e b e rk ra n k h e ite n  füh ren  die A b n a h m e  der 
a m in o sä u re sy n th e tis ie ren d e n  F äh ig k e it, sowie die Läsion des d ie  B enzoesäu re  
m it  A m inoessigsäure k o p p e ln d e n  en zy m a tisch en  M echanism us z u r  Schäd i
g u n g  d e r H ip p u rsäu re sy n th ese .«  N ach  Q u i c k  is t  sow ohl beim  M enschen , als 
a u c h  b e im  K aninchen  d as  die K o n ju g a tio n  v o llb ringende  E n zy m  vorw iegend  
in  d e r  L eber a n z u tre ffen ; die in  d er N ie ren su b stan z  befind liche k le in e  Menge 
E n z y m  is t zu einer a u sre ic h e n d en  K o m p en sa tio n  bei geschäd ig ter L eb e rfu n k 
t io n  unzureichend.

I n  Z usam m enhang  m it  d er QuiCKschen P ro b e  w ird a llgem ein  an g en o m 
m e n , d aß  sie bei N ie re n k ra n k e n  n ich t v e rw e r tb a r  ist, da bei g esch äd ig te r 
N ie re n fu n k tio n  die in  n o rm a le r  M enge e n ts ta n d e n d e  H ip p u rsäu re  n u r  v erzögert 
ausg esch ied en  w erden  k a n n .

D ie Rolle der N iere  w u rd e  w ieder in  den  V o rd erg ru n d  g e s te llt, als S n a p 
p e r  u n d  G r ü n b a u m  [14] d en  Beweis e rb ra c h te n , daß  N ie ren su b s tan z  höhere 
H o m o lo g e  der B en zo esäu re  d u rch  B e ta o x y d a tio n  in  v itro  a b b a u t  u n d  m it 
G ly k o k o ll koppelt. A uch  d ie  A rb e it der SMiTHschen Schule is t in  d iesem  Z usam 
m e n h a n g  e rw ähnensw ert, d ie  sich  m it der A usscheidung  v e rsch ied en er H ip p u r
sä u re d e r iv a te  b e sch ä ftig t h a t ,  u m  eine zu r B estim m u n g  der e ffek tiv en  renalen  
P la sm a d u rc h s trö m u n g  g ee ig n e te  S ubstanz  zu  f in d e n  [15].

E inzelheiten  d e r B iochem ie  der H y p p u rsä u re sy n th e se  w u rd e n  du rch  
d ie  A rb e it von Co h e n  u n d  M c G i l v e r y  [16] g e k lä r t ; es w u rd e  fe s tg e s te llt, 
d a ß  d ie  Synthese n u r  in  G eg en w art energ ie reicher P h o sp h a te  z u s ta n d e k o m m t. 
C h a n t r e u n e  [17] ze ig te , d a ß  zu r S yn these  d ie T eilnahm e des K o en zy m -A  
u n b e d in g t  no tw endig  is t . T a g g a r t  [18] ge lang  es, das K oenzym -A -benzoy l- 
th io -e s te r  herzustellen  u n d  den  Beweis zu  e rb rin g en , daß  dieses energ iereiche
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in te rm ed iä re  P ro d u k t  bei der e n zy m a tisch en  S y n th e se  d e r H ip p u rsä u re  eine 
w ich tige  Rolle sp ie lt.

D iese n eu eren  E rgebnisse  t r u g e n  n ich t n u r  d a z u  bei, E in ze lh e iten  der 
B iochem ie der H ip p u rsä u re sy n th e se  zu k lä ren , so n d e rn  s te llte n  die — zu 
m in d e s t beim  T iere  — w ichtige R o lle  der N iere b e i d e r H ip p u rsäu re sy n th ese  
bzw . bei der H ip p u rsä u re  u n d  B en zo esäu reau ssch e id u n g  e rn e u t in  den  V o r
d e rg ru n d .

A uch die m e th o d isch en  P ro b le m e , die z u e rs t M in k o v s k y  b e to n t  h a t te ,  
s in d  v o r kurzem  a u c h  von  D i c k e n s  u n d  P e a r s o n  [21] h e rv o rg eh o b en  w orden . 
E s sch ien  daher a n g e b ra c h t, m it e in e r e in w an d fre ien  M ethode die F rag e  zu  
u n te rsu ch en , ob b e i N ie re n k ra n k en  eine sp o n ta n e , d . h . ohne B en zo esäu re
b e la s tu n g  h e rb e ig e fü h rte  B en zo esäu reau ssch e id u n g  nachzuw eisen  u n d  b e ja 
hendenfa lls  m it w elcher T e ilfu n k tio n ss tö ru n g  d e r N iere  diese V e rän d e ru n g  in  
Z usam m enhang  zu  b rin g e n  sei.

M ethodik

U nsere  U n te rsu ch u n g e n  w u rd en  a n  in sgesam m t 41 N ie ren k ran k en  vo rgenom m  en . 
D ie B enzoesäure w u rd e  im  H a rn  n ach  d e r  M ethode v o n  Stark  [20] b estim m t.

D as W esen d e r  M e th o d e  is t F o lg e n d es  : der in  24 S tu n d e n  e n tle e r te  H a  n  w ird  m it 
C hloroform  e x tra h ie r t. N a c h  D estillie ru n g  b is  4 — 5 ml w ird  d as  M a te ria l in  e inen  sp e z ie lle n  
A p p a ra t  geb rach t, wo d a s  C hloroform  b e i  W asse rv ak u u m  a b d e s ti l lie r t  u n d  n a c h h e r  au s  dem  
R e s t d ie  B enzoesäure m it te ls  W asse rv a k u u m  und A b k ü h lu n g  su b lim ie rt w ird . D ie  in  re in e r 
F o rm  q u a n ti ta t iv  gew o n n en e  B en zo esäu re  w ird  n ach  W asch e n  m it  A lkohol bzw . W asser 
t i t r ie r t .

D ie  endogene K re a tin in -C le a ra n ce , d e r B e s ts tic k s to ff , d ie K o n z en trie ru n g sfäh ig k e it 
d e r  N ie ren  und die P la sm a p ro te in k o n z e n tra tio n  w u rd en  m it  den  ü b lich en  B u tin m e th o d e n  
b e s tim m t. D ie F rg e b n isse  w urden  s ta tis t isc h -m a te m a tisc h  (Л’2-P ro b e ) b e h an d e lt, u m  d ie  F ra g e  
b e a n tw o r te n  zu k ö n n e n , ob  irgendein  Z u sam m en h an g  n ach zu w eisen  sei zw ischen sp o n ta n e r  
B enzoesäureausscheidung  e inerse its  u n d  d e r  d ie  N ie ren fu n k tio n  c h a ra k te ris ie re n d en  e inzelnen  
W e rte  u n d  zw ar d e r en d o g en en  K rea tin in -C lea ran ce , des h e i dem  V o ehARDsciren V ersu ch  
e rre ich te n  höchsten  sp ez ifischen  G ew ich tes des H a rn es , d em  R ests tick s to ff , d e r  P la sm a- 
p ro te in k o n ze n tra tio n  u n d  d e r P ro te in a u ssch e id u n g  a n d e re rse its . In  einem  T eil d e r  F ä lle  
w u rd e  d ie  klinische D iag n o se  du rch  h isto lo g isch e  U n te rsu ch u n g  des d u rc h  B iopsie gew onnenen  
M a te ria ls  u n te r s tü tz t .  (D ie  N ieren b io p sien  w u rd en  von  H e r rn  D r. J ulius L in n i au s  d e r 
U ro log ischen  K lin ik , d ie  h isto log ischen  U n te rsu ch u n g en  v o n  H errn  Dr. H arry J ellin ek  
au s  d em  II . P a th o lo g isch en  I n s t i tu t  d e r  M edizin ischen U n iv e rs i tä t  freund licherw eise  u n te r 
n o m m e n .)

E rgebnisse

E s w urden in sg esam t 41 N ie ren k ran k e  u n te rs u c h t u n d  be i 16 eine 
sp o n ta n e  B enzoesäu reausscheidung  gefunden . H ie rb e i w urde  als G renzw ert 
fü r  die spon tane  B en zo esäu reau ssch e id u n g  be i 20 m g/24  S tu n d e n  an g en o m 
m en . (Siehe T ab. I.)  Z u r  K lärung  d e r  F rage , ob zw ischen  G lo m eru la rf iltra tio n  
u n d  B enzoesäu reausscheidung  e in  Z u sam m en h an g  nachzuw eisen  sei, g ingen 
w ir so v o r, daß w ir d ie  G renze zw ischen  no rm aler u n d  e rn ied rig te r  G lom erular-
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f i l t r a t io n  w illkürlicherw eise be i 60 m l fe s ts te llten . Es zeig te sich , daß  bei 
C lea ran cew erten  über 60 m l n u r  ein V ierte l d er sp o n tan e  B en zo esäu reau ssch e i
d u n g  aufw eisenden  F älle  a n z u tre ffen  w ar, dagegen  D re iv ie rte l d e r positiven  
F ä lle  b e i C learancew erten  u n te r  60 m l. D ieser Z usam m enhang  erw ies sich als 
s ta t is t is c h  sign ifikan t (p  =  0 ,16%  ; siehe A bb . 1).
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A b b .  1

B ei der A nalyse des Z usam m enhanges zw ischen sp o n ta n e r  B enzoe
säu reau ssch e id u n g  u n d  K o n z e n trie ru n g sfäh ig k e it der N iere  zogen w ir die 
G ren ze  zw ischen n o rm a le r K o n z e n trie ru n g sfäh ig k e it und  H y p o s th e n u rie  w ill
kü rlich e rw e ise  bei 1020 (D u rs tv e rsu c h !) . E s k o n n te  kein  s ta tis t is c h  sign ifi
k a n te r  Z usam m enhang  zw ischen  d er A bnahm e der K o n zen trie ru n g sfäh ig k e it 
u n d  d e r  H äufung  d er F ä lle  m it sp o n ta n e r  B en zo esäu reau ssch e id u n g  n ach 
gew iesen  w erden ; a lle rd in g s e rh ie lten  w ir bei d er s ta tis tisc h e n  A nalyse  einen 
G re n z w e rt (p  — 5%  ; siehe A bb . 2).
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T abelle  I

№. Name
Benzoesäure 

m g/24 h Diagnose
Clea
rance

Spezifisches
Gew icht RN Se p ro t. Alb .«/„

î . F . J . 0 M yeloma m u lt. 1024 8.4 +  +  +
2. R. I. 0 P y e lo n ep h ritis  a cu ta 67 1020 21 7.5 —
3. L. J . 1.0 N ephritis e h r .................... 99 1023 29 7.2 1.8
4. F . J . 2.0 N ephritis e h r .................... 88 1022 28 1.0
5. L. K . 2.0 T um or ren is  ................... 72 1019 31 5.1 11.0
6. B. B. 1.75 N ephr. e h r ......................... 97 1021 6.6 5.0
7. M. J . 2.39 N ephr. a c u ta  ................ 67 1027 7.0 1.0
8. K . T. 3.0 N ephr. e h r ......................... 65 1022 33 6.45 2.5
9. P . I. 3.0 N ephr. a c u ta  ................. 1023 7.6

10. T . I. 4.0 N ephr. a c u ta  ................ 107 1026 30 5.5 1.5
11. A. K. 4.0 P yelonephr. e h r .............. 35 1012 35 0.8
12. T. L. 5.0 N ephr. e h r ......................... 64 1014 38 7.2
13. K . J . 5.0 N ephr. e h r ......................... 108 1026 6.65 1.25
14. K . L. 6.0 Pyelonephr. e h r .............. 96 1017 26 7.0 0.5
15. T . L. 6.0 Pyelonephr. e h r .............. 96 1019 21 6.8 —

16. S. Zs. 6.0 S ta u u n g s n ie re ................ 31 1033 25 6.5 2.0
17. N . A. 6.1 N ephr. e h r ......................... 70 1022 6.65 5.0
18. I. F. 8.0 M yeloma m u lt ................. 37 1016 5 4 6.9 9.0
19. Sz. G. 8.0 Stauungsn iere  ................ 78 1030 27 1.0
20. K . J . 10.0 N ephr. e h r ......................... 4 1011 81 7.2
21. P .  E. 17.0 N ephr. e h r ......................... 86 1034 19 6.7 1.0
22. P . M. 14.0 N ephr. a c u ta  ................ 76 1030 33 3.5
23. Sz. A. 16.0 TBC. ren is ..................... 61 1014 19 +
24. T. F. 17.0 H y h d ro n ep h r.................... 111 1027 25 1.0
25. D. M. 12.0 N ephr. e h r ......................... 96 1016 6.4 4.0
26. V. E. 23.0 N ephr. e h r ......................... 151 1026 23 0.5
27. M. J . 23.0 N ephr. e h r ......................... 33 1022 55 3.8 6.0
28. B. F. 25.0 N ephr. e h r ......................... 44 1027 35 7.0 1.6

D iabetes m ell.
29. E . F. 26.0 Tbc. renis ........................ 6 1010 103 6.8 1.0
30. O. D. 27.0 Pyelonephr. e h r .............. 50 1013 33 5.0
31. N. J . 40.0 N ephr. e h r ......................... 52 1016 36 7.05 4.3
32. V. J . 50.0 Ren. p o ly cy s t.................. 42 1012 34 6.6 1.5
33. K . J . 57.0 N ephr. e h r ......................... 50 1018 29 6.6 1.0
34. B. I. 78.0 Pyelonephr. e h r .............. 29 1010 39 2.8
35. S. L. 84.0 N ephr. e h r ......................... 3 1010 101 5.9 3.0
36. E . J . 110 Tbc. renis ........................ 32 1009 24 +  +
37. N. M. 110.0 S tauungsn iere  ................ 32 1015 5.5 2.5
38. B. K. 131.9 N ephrose .......................... 135 1024 26 7.2 0.8
39. T. G. 190.0 N e p h r o s e .......................... 105 1031 19 5.0 8.0
40. M. E. 231.0 Pyelonephr. e h r .............. 51 1014 28 5.5 6.0
41. H . J . 410 S ta u u n g s n ie r e ................ 100 1022 0.5

7 *
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B ei der A nalyse  eines e tw aigen  Z usam m enhanges zw ischen  R es ts tick 
s to ffg e h a lt  des Serum s u n d  d er sp o n ta n e n  B en zo esäu reau ssch e id u n g  b e tra c h 
t e t e n  w ir als G renzw ert 4 0  m g %  R ests tick s to ff. D ie F älle  m it sp o n ta n e r  B en
zo esäu reau ssch e id u n g  h ä u f te n  sich  n ich t bei e rh ö h ten  R e sts tick s to ffw erten  
(p  =  15%  ; siehe A b b . 3).

B ei der P la sm a p ro te in k o n z e n tra tio n  n a h m en  w ir als G ren zw ert 6 g% , 
b e i d e r  E iw eiß au ssch e id u n g  l° /00. Es w u rd e  k e in  Z u sam m en h an g  zw ischen 
s p o n ta n e r  B enzoesäu reau ssch e id u n g  u n d  den  g en an n ten  beid en  W e rte n  gefun 
d e n  (Siehe A bb. 4 — 5).

E s konn te  k eine  G ese tzm äß ig k e it be i d er E rsch e in u n g  e in e r  sp o n tan en  
B en zo esäu reau ssch e id u n g  bei d en  einzelnen N ie re n k ra n k h e ite n  fe s tg es te llt 
w e rd e n  (Siehe T ab . 1).

B esp rechung  der B efunde

E in e r von uns [Stark  19, 20] m ach te  bei m eh r als 20 n o rm a le n  Personen  
d ie  F ests te llu n g , d aß  im  L au fe  v o n  24 S tu n d e n  die M enge der sp o n ta n  ausge
sch ied en en  B enzoesäure zw ischen  0 u n d  8 m g sch w an k te . D agegen  fan d en  wir 
b e i 16 von  41 N ie re n k ra n k en  eine path o lo g isch  e rh ö h te  sp o n ta n e  B enzoesäu re
a u ssch e id u n g  von  ü b e r  20 m g/24 S tu n d en . E s zeig te sich, d aß  e in  s ta tis tisc h  
g e s ic h e rte r  Z u sam m en h an g  zw ischen e rn ied rig te r  G lo m e ru la rf iltra tio n  e iner
se its  u n d  sp o n tan er B en zo esäu reau ssch e id u n g  an d ere rse its  b e s te h t. A us diesem  
B e fu n d  m öch ten  w ir n ic h t  den  Schluß  ziehen , d aß  es sich  be i d e r  sp o n tan en  
B en zo esäu rcau ssch c id u n g  u n b e d in g t um  eine S tö ru n g  der G lo m eru la rf iltra tio n  
b zw . eine V eränderung  im  G lom eru lum  h a n d e lt ; es is t v iel w ahrsche in licher, 
d a ß  d ie  S törung  im  T u b u la re p ith e l heg t, das e tw a  du rch  A b n ah m e d er N ieren
d u rc h b lu tu n g  geschäd ig t w o rd en  is t. Es is t anzunehm en , d aß  b e i E rh ö h u n g  
d e r  Z a h l der u n te rsu c h te n  F ä lle  zw ischen sp o n ta n e r  B enzoesäu reausscheidung  
u n d  A bnahm e der K o n z e n tr ie ru n g sfäh ig k e it ein  s ig n ifik an te r Z u sam m en h an g  
n ach zu w eisen  w äre. A lle rd in g s m u ß  die F rag e  noch  G egenstand  w e ite re r  U n te r
su c h u n g e n  sein.

D a  die F rage , w elche  Rolle beim  M enschen L eber u n d  N iere  bei der 
H ip p u rsä u re sy n th e se  sp ie len , noch  u n en tsch ied en  is t, k ö nnen  b e i denjenigen 
F ä lle n , die eine sp o n ta n e  B en zo esäu reau ssch e id u n g  aufw eisen , theo re tisch  
fo lg en d e  M öglichkeiten in  B e tra c h t gezogen w erden  :

1. Die H ip p u rsä u re sy n th e se  is t  beim  M enschen eine F u n k tio n  d er N iere. 
E in e  sp o n tan e  B en zo esäu reau ssch e id u n g  bei N ic re n k ra n k h e ite n  w ürde in 
d ie se m  Falle eine S tö ru n g  d ieser m it E n erg ieau fw an d  e in h erg eh en d en  ak tiven  
Z e llfu n k tio n  bed eu ten .

2. Beim  M enschen is t  die H ip p u rsä u re sy n th e se  eine F u n k tio n  der Leber. 
E in e  sp o n tan e  B en zo esäu reau ssch e id u n g  bei N ie ren k ran k h e iten  k ö n n te  in
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diesem  F alle  durch  eine d u rc h  R e te n tio n  h y p o th e tis c h e r  to x isch er S u b s ta n z e n  
h e rb e ig e fü h rten  S tö ru n g  d e r L eb e rfu n k tio n  e rk lä r t  w erden . Gegen diese M ög
lic h k e it sp rich t jed o ch  d e r  U m stan d , d aß  w ir zw ischen  B en zoesäu reaussche i
du n g  u n d  R es ts tick s to ffe rh ö h u n g  kein en  s ta tis tisc h -m a th e m a tisc h e n  Z u sam 
m en h an g  gefunden h ab e n .

3. E s b e s teh t die M öglichkeit, d aß  bei N ie re n k ra n k h e ite n  d er H ip p u ri-  
k a seg eh a lt des N ieren p aren ch y m s e rh ö h t is t.

W eite re  U n te rsu ch u n g en  sind  zu r B e a n tw o rtu n g  dieser F ra g e n  n o tw e n 
dig. E s  m uß  auch u n te rs u c h t  w erden , ob bei d en  m it sp o n ta n e r B en zo esäu re 
au ssche idung  e inh erg eh en d en  F ä llen  eine S tö ru n g  au ch  an d ere r v o m  K oen- 
zym -A  abhäng igen  A zy lisierungsprozesse n ach zu w eisen  sei u n d  w e ite rh in , 
ob m a n  m it G ly koko llverab re ichung  die sp o n ta n e  B en zo esäu reau ssch e id u n g  
N ie ren k ran k er b eein flu ssen  k an n  —  wie es n a c h  Q u i c k  m öglich is t, b e i L eb er
k ra n k e n  die H ip p u rsäu re sy n th ese  zu  erh ö h en , w en n  m an  m it der B enzoesäu re  
au ch  G lykokoll v e ra b re ic h t. E s soll fe rn e r au c h  die L o k a lisa tio n  d e r H ip p u r
säu re sy n th ese  bzw. eines m öglichen H ip p u rsä u re a b b a u s  in  d er N iere  u n te r 
su c h t w erden .

ZUSA M M EN FA SSU N G

B ei N ie ren k ran k h eiten  k a n n  eine sp o n ta n e  B en zo esäu reau ssch e id u n g  b e s teh e n . D iese 
A nom alie  h ä u ft sich in  F ä lle n , die m it e rn ie d rig te r  G lo m eru lfiltra tio n  e in h erg eh en .
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CLINICAL AND FIELD TRIALS*

B y

P . D . O ld h a m

PNEUM OCONIOSIS R ESEA R C H  U N IT , LLANDOUGH H O SPITA L, N EA R  P E N A R T H

(R ece iv ed  A u g u st 10, 1959)

I  h av e  been  asked  to  sp eak  ab o u t cbnical a n d  fie ld  tria ls . I  do n o t  p ropose 
to  d raw  a sh a rp  d is tin c tio n  be tw een  th e  tw o  ; su ch  d is tin c tio n  as th e re  is is 
a m a t te r  only o f re la tiv e  size. In so fa r  as clin ical tr ia ls  te n d  to  be on  a sm aller 
scale th a n  fie ld  tr ia ls  th e y  can  be  som ew hat m ore  co m plica ted  in  design. 
T he princip les in v o lv ed  a re , how ever, e x a c tly  th e  sam e.

E v e ry  new  tre a tm e n t m u s t som ehow  be assessed  by  s tu d y in g  its  effect 
on h u m a n  su b jec ts  su ffe ring  from  a specific d isease. In  th e  p a s t  th e  m ost 
u su a l w ay  o f m ak in g  th is  assessm en t was b y  re ly in g  on th e  ju d g m e n t o f p h y 
sicians, w ho from  th e ir  a ccu m u la ted  experience w ould  t r y  to  decide if  th e  new 
tre a tm e n t caused  a fav o u rab le  change in  th e  p ro g ress  or chance o f  cu re  o f th e  
p a tie n ts  given th e  tre a tm e n t .  I f  th e  balance  o f su ch  ju d g m e n ts  w as in  fav o u r of 
th e  new  tre a tm e n t i t  w ould  te n d  to  be a d o p ted  in  th e  p lace o f o lder tre a tm e n ts .

I t  is c lear th a t  th is  process w as b o th  d iff icu lt an d , o ften , u n re liab le . 
F o r i t  to  w ork  th e  p h y s ic ia n ’s ju d g m e n t m u s t be  excep tio n a l, as indeed  it  
o ften  w as. H e h a d  to  m ake allow ance for th e  v a r ia b ili ty  o f response  o f  p a tie n ts , 
fo r v a r ia tio n  in  th e  se v e rity  o f th e  disease from  tim e  to  tim e , a n d  fo r his own 
en th u sia sm  (or lack  o f en th u siasm ) for th e  m erits  o f th e  new  tre a tm e n t .  I t  is 
no w onder th a t  n u m b ers  o f  rem edies a d v o c a te d  a f te r  such  a p rocess of assess
m en t shou ld  b y  now  h av e  b een  ab an d o n ed  as useless, o r w orse th a n  useless.

I f  we c o n tra s t th is  m e th o d  o f in v e s tig a tio n  w ith  th e  c lassical fo rm  of 
sc ien tific  ex p erim en t w e f in d  su b s ta n tia l d ifferences, b u t, a t  th e  sam e tim e, 
recogn isab le  sim ila rities. T he essence o f b o th  m e th o d s  is com parison , co m p ari
son o f  th e  re su lts  o b ta in e d  in  tw o s itu a tio n s  in  one of w hich  a d e libera te  
m o d ifica tio n  o f th e  c ircu m stan ces has been  m ad e . I t  is in  th e  fa c t t h a t  i t  m ay 
be n o t on ly  th e  d e lib e ra te  m o d ifica tio n  w hich  d istingu ishes th e  tw o  se ts  of 
re su lts  th a t  th e  im p erfec tio n  of th e  p h y sic ian ’s ex p erim en t lies. N o special 
care has been ta k e n  to  ensu re  th a t  th e  e x p e rim e n ta l t re a tm e n t is th e  only 
d ifference in  th e  c ircum stances .

I  have  em phasised  th a t  th e re  are  s im ila ritie s  be tw een  th e  process of

* R ead  a t  th e  B io m e tric  Sym posium , B u d ap es t, S ep tem ber 8, 1959,
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te s t in g  tre a tm e n ts  b y  th e  sim p le  use of clin ical ju d g m e n t an d  th e  classical 
fo rm  o f  scientific e x p e rim e n t (of w hich m odern  ex p e rim en ta l designs are  b u t 
a n  e lab o ra tio n ) because i t  h a s  som etim es been  c laim ed  th a t  e th ic a l co n sid e r
a tio n s  shou ld  m ake i t  im p o ssib le  to  c a rry  o u t a  rigorously  co n tro lled  tr ia l  
on  h u m a n  subjects. In  fa c t, e v e ry  tim e  a new  t re a tm e n t  is in tro d u c e d  an  ex p e r
im e n t is being perfo rm ed , a n d  th e  tru e  consequence o f consid era tio n s o f e th ics 
sh o u ld  b e  to  m ake i t  as c e r ta in  as possible t h a t  th e  ex p erim en t sh o u ld  be 
c a p a b le  o f leading to  log ica l a n d  w ell-founded conclusions. In d eed , i t  has been 
p o in te d  o u t by  B r a d f o r d  H i l l  (1958) th a t  to  refuse  to  ex p e rim en t, on e th ica l 
g ro u n d s , m ay  in fac t im p ly  th e  ca rry in g  ou t o f e x p e rim e n ta l ac tio n s, in cap ab le  
o f  le a d in g  to  an increase  o f  know ledge. I t  is u n com m on  for a p h y sic ian , faced  
w ith  a n  in trac tab le  case a n d  a new , u n tr ie d  rem ed y , to  refuse to  u se  i t .  I t  is 
th e n  b e t te r  for him  to  use i t  in  such  a w ay th a t  a fa ir  assessm ent o f its  qua lities  
is p o ssib le , ra th e r  th a n  to  t r y  i t  w ith  no such  o b jec tiv e , so th a t  w h en  n e x t 
th e  p ro b lem  arises he is no  b e t te r  o ff th a n  before.

A fte r  this long p re a m b le  I  w ill leave, fo r th e  m om en t, th e  d ifficu lties 
o f  th e  e th ica l question . I t  c a n n o t be  left fo r long , because a t  e v e ry  s tag e  of 
a  t r ia l  on hum an  su b jec ts  d u e  considera tion  of e th ic a l questions is necessary . 
T h e re  is b o th  a science a n d  an  a r t  of e x p e rim e n ta tio n  ; in  tr ia ls  o n  h u m a n  
s u b je c ts  th e  a rt is la rg e ly  re q u ire d  to  reconcile e th ic a l an d  sc ien tific  co n sid e r
a tio n s .

T h e  principles o f th e  clin ical tr ia l are  th e  sam e as those  o f all sound  
e x p e r im e n ta tio n  ; in  R . A. F i s h e r ’s w ords, th e y  are  rep lica tion , ra n d o m isa 
tio n , a n d  control. R e p lic a tio n  to  reduce  e rro r, an d  to  enab le  i t  to  be m easu red  ; 
ra n d o m isa tio n  to  avo id  b ia s  ; co n tro l to  enab le  com parisons to  be m ade. 
T h ese  a re  th e  principles ; h o w  th e y  can be ap p lied  in  p rac tice  is b e s t  show n 
b y  considering  in  d e ta il e a c h  stag e  o f  a clin ical o r fie ld  tr ia l.

S u ch  a tria l will u su a lly  be f irs t  co n tem p la ted  w hen e ith e r  a new  t r e a t 
m e n t o f  a certa in  disease h a s  been  p roposed , o r w h en  i t  has been  sugg ested  
t h a t  a w ell-estab lished  t r e a tm e n t  o f  one disease m a y  well also be  successfu l 
in  a n o th e r . A w ell-know n ex am p le  o f th e  f irs t  s itu a tio n  is th e  d isco v ery  of 
d ru g s  h av in g  an  a n ti- tu b e rc u la r  ac tio n  in  an im als or in  vitro, a n d  possib ly  
th e re fo re  to  have a d v an tag es  n o t  o ffset b y  to x ic  side effects in  m an . A n  exam ple  
o f  th e  second  is th e  te s tin g  o f  th e  new  b ro ad -sp ec tru m  an tib io tic s  as rem edies 
in  c h ro n ic  conditions re la te d  to  th e  acu te  co n d itions in  w hich th e ir  e fficacy  is 
a lre a d y  estab lished . A  t r ia l  o f  th is  ty p e  w ith  w hich  I  am  associa ted  a t  p resen t 
is co n ce rn ed  w ith  th e  p ro p h y la c tic  effects over sev e ra l years  of O xyte tracycline  
in  cases  of early  ch ron ic  b ro n c h itis . The m ain  d is tin c tio n  b e tw een  these  
s i tu a t io n s  is th a t,  in  one, th e  new  d rug  m ay  tu r n  o u t to  h av e  effects w hich  
a re  m o re  harm fu l th a n  b en e fic ia l, w hereas in  th e  o th e r  i t  is m ore lik e ly  th a t  
th e  ra n g e  of effect w ill be b e tw een  n o th in g  an d  a n  ad v an tag e . T h ere  is an 
e th ic a l  p o in t here w hich  fo r th e  m o m en t I w ill pass by .
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I n  b o th  s itu a tio n s  th e  b eg in n in g  of th e  p la n  is in  defin ing  th e  class of 
p e rso n s on w hom  th e  tre a tm e n t is to  be tr ie d . T h e  m o st carefu l d e fin itio n s  are 
n eed ed , b o th  to  en su re  th a t  th e  p e rso n s  in c lu d ed  are  su itab le  an d  also  t h a t  
th e  re su lts  o f th e  t r ia l  shall be k n o w n  to  a p p ly , w ith o u t a m b ig u ity , to  p ersons 
in  th is  class an d  n o t necessarily  to  p e rsons in  a n y  o th e r. U sually  tw o  e x tre m e  
p lan s com e to  m ind . T he one is to  define  th e  t r ia l  group as persons su ffering  
from  a  specific d isease, in  a specific  ran g e  o f sev e rity , w ith in  a sp ec ified  age- 
g ro u p , w ith in  a specified  tim e  since  th e  o n se t o f th e  disease, an d  so on  ; to  
choose in  o th e r w ords a narrow ly  re s tr ic te d  g roup  fu lfilling  rigo rous c rite r ia , 
w h ich  m a y  be ex p ec ted  to  be e x tre m e ly  hom ogeneous in  com p o sitio n  a n d  to  
re sp o n d  to  t re a tm e n t in  a un ifo rm  m an n e r. T h e  o th e r  a lte rn a tiv e  is to  cas t 
one’s n e t  w idely , to  inc lude  a w ide (b u t  s till ca re fu lly  defined) ra n g e  o f  con
d itio n s  a n d  to  inc lude  persons o f a ll ages a n d  b o th  sexes w hose c o n d itio n  falls 
w ith in  th is  range. B etw een  th ese  ex trem es th e  p la n  ac tu a lly  ch o sen  m u s t 
be fo u n d , as a com prom ise be tw een  th e  a d v a n ta g e s  an d  d isad v an tag es  o f  each . 
C learly  th e  u n ifo rm ity  o f th e  f irs t  e x tre m e  w ill increase  th e  chance o f  th e  tr ia l 
e s tab lish in g  a re su lt, an d  th e  re su lt w ill need  li t t le  or no in te rp re ta tio n . I t  w ill 
h o w ev er be a re su lt o f lim ited  v a lu e , ap p ly in g  on ly  to  th is  n a rro w ly -d e fin ed  
su b g ro u p  of all persons whose t r e a tm e n t  is in  d o u b t. A t th e  o th e r  e x tre m e  
a re su lt  o f w ider a p p licab ility  m ay  be  h o p ed  fo r, b u t  th e  risk  of th e  t r ia l  being  
inconc lusive  will be  g rea te r, an d  th e re  m ay  be  subgroups in  w hich  th e  in te r 
p re ta t io n  of th e  re su lts  is u n c e rta in . I n  th e  t r ia l  o f p ro p h y lax is  in  ch ron ic  
b ro n c h itis  I  have  m en tio n ed  th e  com prom ise  we reach ed  w as to  use  o n ly  m en 
b e tw een  40 an d  60 years  old, w hose b ro n ch itis  w as o f e s tab lished  d eg ree  b u t  
w hose d isab ility  (m easu red  by  an  o b jec tiv e  te s t)  w as n o t g rea t. I n  sp ec ify in g  
th e  e x a c t c rite ria  to  be sa tisfied  w e n eed ed  a lis t o f fou rteen  re q u ire m e n ts . 
A ll th e se  w ere d raw n  u p  a fte r a le n g th y  d iscussion  betw een  th e  p a r t ic ip a tin g  
p h y sic ian s , in  w hich  th e  range o f co n d itio n s fo r w hich  th e  p roposed  t r e a tm e n t  
m ig h t be ad v an tag eo u s was b a la n c e d  a g a in s t th e  need to  lim it th e  sca le  of 
th e  tr ia l  an d  to  m ak e  its  resu lts  re a so n a b ly  hom ogeneous.

T h e  n e x t s tag e  o f p lann ing  — i t  m ay  a c tu a lly  ru n  s im u ltan eo u sly  w ith  
th e  f i r s t  — is to  decide in  ad v an ce , an d  w ith  eq u a l care, th e  p rec ise  ind ices 
o f  im p ro v em en t o r w orsening w hich  w ill be  u sed  to  assess th e  re su lts . I n  a g ri
c u ltu ra l  field  tria ls  th e re  is u su a lly  l i t t le  or no choice open to  th e  e x p e r im e n te r  ; 
th e  u sefu l indices o f  th e  effects o f  h is fe rtilise rs , o r o f th e  d ifferences b e tw een  
his v a rie tie s , are u su a lly  obvious a n d  lim ited  in  n u m b er. In  m edicine th e  o p p o 
s ite  is tru e . A lm ost alw ays a m u lti tu d e  o f  w ays o f  assessing a su b je c t c a n  be 
th o u g h t of, som e ob jec tive , som e d ep en d in g  on su b jec tiv e  ju d g m e n t, a n d  all 
h ig h ly  co rre la ted . F e a r  o f th e  con fu sin g  effects o f v a ria tio n  in  ju d g m e n t from  
o b se rv e r to  observer has led m an y  in v e s tig a to rs  to  choose if  possib le  o b jec tiv e  
m easu rem en ts  of th e  su b jec ts’ co n d itio n , a t  th e  expense som etim es o f d irec t 
s u ita b ili ty . To assess th e  sev erity  o f  an  a s th m a tic  su b je c t’s co m p la in t o fw h eez-
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in g  a n d  tig h tn ess  in  th e  c h e s t m ay  he b o th  d iff ic u lt an d  fra u g h t w ith  e rro rs  ; 
w ith o u t u n d u ly  co m p lica ted  a p p a ra tu s  i t  is possib le  to  record  his fo rced  v ita l  
c a p a c ity , m easure th e  re s is tan ce  to  airflow  in  h is b ro n ch i, and  assess th e  d iffu s
in g  c a p a c ity  of his a lv e o la r  m em branes, a ll w ith  considerable accu racy  and  
freed o m  from  bias. A re th e se  good m easu rem en ts  of th e  feeling o f tig h tn e ss  
in  th e  ch est, w hich  th e  su b je c t is in te re s te d  in ?  I f  th e  answ er to  th is  q u es tio n  
is u n c e r ta in , an d  in  m a n y  such  s itu a tio n s  i t  is , i t  m ay  be b e tte r  to  choose 
in s te a d  th e  m ore d ire c tly  re le v a n t, th o u g h  su b je c tiv e  and  ra th e r  u n re liab le , 
m e th o d  o f questio n in g  a n d  clin ical e x a m in a tio n  b y  an  experienced  p h y sic ian . 
L u c k ily , b ias m ay  be  rem o v ed  from  such  c lin ica l assessm ents b y  a sim ple 
dev ice  w hich  can v e ry  o fte n  be em ployed. I f  th e  su b jec t is u n aw are  o f w h a t 
t r e a tm e n t  he has rece iv ed , an d  if  th e  clin ical e x a m in a tio n  an d  o th e r  assess
m e n ts  a re  m ade b y  a  p h y s ic ian  who is also ig n o ra n t  of th e  t r e a tm e n t g iven, 
th e  e rro rs  o f th e  a ssessm en t will n o t be re d u c e d , b u t  th e y  w ill be u n b iassed , 
a ffe c tin g  equally  th e  a ssessm en ts of every  t r e a tm e n t  group in  th e  tr ia l .  This 
is th e  p rinc ip le  of w h a t h as  been  called th e  d o u b le -b h n d  tr ia l ; in  som e cases 
th e  s ing le -b lind  tr ia l, in  w h ich  e ith e r  physic ian  or p a tie n t  is k e p t in  ig n o ran ce  of 
th e  t r e a tm e n t  given, w ill su ffice  to  e lim inate  th e  r isk  of a b iassed assessm en t. B y 
su ch  m ean s a single com p reh en siv e  and  re le v a n t ju d g m e n t, or a t  th e  m o st tw o 
or th re e  such  ju d g m e n ts  (o f  d ifferen t aspec ts  o f  th e  tre a tm e n t) , can  be  found  
a n d  u se d  as th e  basis  fo r com paring  su b jec ts  in  d iffe ren t tre a tm e n t g roups.

N ow , w h a t a re  th e se  t re a tm e n t g roups to  b e ?  In  th e  sim p lest t r ia l  th e  
e ffec t o f  a single new  tr e a tm e n t  is to  be d isco v ered  an d  co m p ared  w ith  th a t  
o f som e o th e r t r e a tm e n t. E th ic a l an d  p ra c tic a l re q u irem en ts  lead  to  th e  sam e 
conclu sio n  w hen th e  q u e s tio n  is faced  of how  to  choose th e  o th e r t r e a tm e n t, 
th e  c o n tro l t r e a tm e n t ; i t  m u s t be th e  b e s t t r e a tm e n t  th a t  w as av a ilab le  
b efo re  th e  new  tre a tm e n t  w as proposed. T h is w ill be th e  tre a tm e n t w h ich  w ill 
be su p p la n te d  if  th e  tr ia l  show s th e  new t r e a tm e n t  to  be a success ; i t  is th is  
t r e a tm e n t  w hich p a tie n ts  m ig h t expect to  rece iv e , an d  physicians e x p e c t to  
use, in  th e  absence o f  a new  tre a tm e n t. I n  som e cases, less o ften  now  th a n  
p re v io u s ly , th e re  is no  e s tab lish ed  tre a tm e n t to  b e  d iscarded  if  th e  new  t r e a t ' 
m e n t p roves a success. I n  su ch  cases it  m a y  be  le g itim a te  to  use, as a c o n tro l 
g ro u p , p a tie n ts  receiv ing  n o  tre a tm e n t a t  all. I f  th is  is done, d ifficu lty  m a y  be 
fo u n d  in  m ak ing  use o f  th e  b lin d  or d o u b le -b lin d  p rincip le , a lth o u g h  in  som e 
cases a placebo or d u m m y  tre a tm e n t can  be  u sed  to  conceal from  su b jec t 
a n d  assessor th a t  no rea l t r e a tm e n t has b een  g iv en . D um m ies a n d  placebos 
h a v e  th e  fu r th e r  a d v a n ta g e  o f rem oving  fro m  th e  a p p a re n t effect o f th e  new  
t r e a tm e n t  an y  co m p o n en t w h ich  is rea lly  cau sed  b y  a tte n tio n , special care, 
or a p p a re n t  t re a tm e n t ; th e re  are a p p a re n tly  few  diseases in  w hich  th is  p sy 
ch o log ica l e lem ent is a b se n t.

A  general ru le  w hich  m a y  help  to  guide one  is th a t  in  general th e  p a tie n t  
sh o u ld  be  in  no w ay  w orse o ff from  being in c lu d e d  in  a tr ia l ; t h a t  h a d  th e
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t r ia l  n o t ex isted  he  w ould  an y w ay  h a v e  rece iv ed  e ith e r  th e  co n tro l t r e a tm e n t  
or th e  new  one. In  th e  tr ia l  of an tib io tic s  in  ch ro n ic  b ro n ch itis  I  h av e  m e n tio n e d , 
tw o  m a in  com parisons w ere of in te re s t  ; th e  e ffec t o f long-term  c h e m o th e ra p y  
on th e  progress o f th e  disease, an d  th e  lo n g -te rm  effect of qu ick  a n d  e ffic ien t 
sh o rt- te rm  c h em o th e rap y  during  occasional a c u te  illnesses. N o th in g  w as k n o w n  
o f th e  consequences o f con tinuous a d m in is tra tio n  of an tib io tics  to  peop le  
w ith  th is  early  degree o f b ro n ch itis , so we h a d  no  h es ita tio n  in  g iv ing  h a l f  th e  
su b jec ts  d u m m y  ta b le ts  to  enab le  an  u n b ia sse d  com parison  to  b e  m ad e . 
U n til th e  tr ia l is o v e r we are  q u ite  u n su re  o f w h ich  group, if  an y , is the- fo r
tu n a te  one! On th e  o th e r  h an d  i t  is w ell-know n th a t  a tta c k s  of acu te  b ro n c h itis  
can  be a llev ia ted  a n d  th e ir  com plica tions p re v e n te d  b y  ch em o th erap y . W e could  
n o t th e re fo re  w ith h o ld  from  su b jec ts  th is  a c c e p ted  rem edy . In s te a d  o n e -h a lf 
o f each  m ain  g roup  h as  been a llo ca ted  to  t r e a tm e n t  b y  ch lo ram phen ico l d u rin g  
a c u te  illnesses — a v e ry  effective b u t  p o ssib ly  h azardous d rug  — w hile  th e  
o th e r h a lf  will rece ive  su lphonam ide, a sa fe r d ru g  w hich  will p rev en t p n eu m o n ic  
com plica tions w ith o u t necessarily  in c rea s in g  th e  uncom p lica ted  sp eed  of 
recovery . O ur t r ia l  is th u s  of a sim ple  fa c to r ia l design :

P ro p h y la x is

O x y te tracy c lin e  Nil

C hloram phenicol I II

T h erap y

Sulphonam ide I I I  IV

in  w hich  groups I  a n d  I I I  co n tra s te d  w ith  I I  a n d  IV  will show th e  m a in  effect 
o f lo n g -te rm  tre a tm e n t ,  while I  a n d  I I  versu s  I I I  an d  IV  will show  th e  effect 
o f th e  d ifferen t tre a tm e n ts  of a c u te  a tta c k s . W e shall also he in  a  p o s itio n  
to  d iscover an y  d iffe ren tia l effect o f t r e a tm e n t  accord ing  to  w h e th e r  o r n o t 
p ro p h y lac tic  m easu res have been  ta k e n , in  o th e r  w ords, an y  in te ra c tio n .

I t  is p ro b ab ly  tru e  th a t  in  la rge-scale  fie ld  tr ia ls  in  m edicine no  design 
m ore com plica ted  th a n  th is  one sh o u ld  be a tte m p te d . M any o f th e  m ore 
com plex  designs developed  for a g ric u ltu ra l ex p erim en ts  w ould seem  to  be 
usefu l in  m edical ap p lica tio n s, h u t  th e y  req u ire  know ledge — of th e  a d d it iv i ty  
o f effects of t r e a tm e n t  for exam ple  — w hich  is so fa r lack ing  in  m ed ic ine , 
an d  w hich , w hen i t  is acqu ired , seem s r a th e r  lik e ly  to  d em o n stra te  th e  in v a li
d ity  in  m edicine o f m a n y  of the  a ssu m p tio n s  on w hich these  designs d ep en d . 
M ore com plex designs can  be used in  sm all scale c lin ical tria ls  — I  sh a ll m en tio n  
som e th a t  I  h av e  fo u n d  useful — b u t  even  th e n  on  occasion th e y  h a v e  le d  to  
d isap p o in tin g  re su lts . H u m an  beings are  ir r i ta t in g ly  heterogeneous e x p e r
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im e n ta l  su b je c ts ; a p a r t  from  differing  am o n g st th em selv es  th e y  show  an  a b su rd  
re lu c ta n c e  to  s ta y  th e  sam e w hile you  e x p e rim e n t on them .

I n  th e  b ro n ch itis  t r ia l  no g rea t d iff ic u lty  h a d  to  be overcom e in  u tilis in g  
th e  d o u b le -b lin d  p rin c ip le . I n  a tr ia l I  an d  m y  colleagues have ju s t  co m p le ted  
o f a  re m e d y  for th e  com m on  cold th e re  w ere  no  serious e th ica l d ifficu ltie s , 
b u t  concealing  th e  t r e a tm e n t  g iven from  s u b je c t a n d  assessor re q u ire d  som e 
in g e n u ity . T he tr e a tm e n ts  consisted  of sm all doses of one or o th e r  o f th re e  
a n tib io tic s , chosen acco rd in g  to  th e  s e n s itiv ity  o f  th e  su b jec t a n d  g iv en  b y  
m o u th . A ll th re e  lo o k ed  d iffe ren t, an d  we h a d  av a ilab le  tw o so rts  o f  d u m m y  
ta b le ts ,  one sim ilar to  one an tib io tic , th e  o th e r  s im ila r to  a second. T h e  effect 
w as to  be  ju d g ed  b y  th e  d isap p earan ce  o f th e  co ld  in  th ree  days — n o t  an  
e n tire ly  ob jec tiv e  m a t te r  a lth o u g h  th e o re tic a lly  a n  all or none p h en o m en o n . 
T h e  su b je c ts  knew  th e y  w ere  ta k in g  p a r t  in  a t r ia l ,  and  were a ll su sp ic ious 
t h a t  th e  t re a tm e n t g iven  to  th em  was th e  d u m m y  one. This w ould  o b v io u sly  
te n d  to  affect th e  re p o r t  th e y  gave a fte r  th r e e  d a y s  to  th e  in v e s tig a tin g  p h y 
sic ian , w ho also te n d e d  to  fo rm  his own guess as to  w hich t re a tm e n t h a d  been  
g iven . I  decided  th a t  a re a lly  com plica ted  sy s te m  o f confusing devices w as 
n ec e ssa ry  to  avo id  b ias . I  gave th e  various ta b le ts  tw elv e  iden tify ing  n u m b e rs  ; 
tw o  e ach  to  th e  th re e  ac tiv e  drugs, th ree  to  e ach  o f  th e  dum m ies, as follow s :

Colour

T a b le t P ink Yellow W hite

l D.
2
3 Di
4 A,
5

6 Ax
7 a 2
8 d 2
9 A3

10 d 2
11 A3
12 Di

E v e n  if  th e  su b je c ts  co m p ared  drug  b o x es i t  seem ed to  me u n lik e ly  th a t  
th e y  w o u ld  be ab le  to  so r t o u t th is  confusion . T h e y  w ould fin d  5 boxes w ith  
p in k  p ills , of w hich  2 w ere ac tiv e , th ree  in e r t  ; 5 w ith  w hite  p ills, w ith  th e  
sam e  d iv is io n  ; an d  2 w ith  yellow  pills, b o th  ac tiv e . I  am  sa tis fied  t h a t  in  
fa c t no  one, p h y sic ian  or p a tie n t, d id  d isco v er w h ich  box co n ta in ed  w hich  
d ru g , a n d  th e  tr ia l  en d ed  w ith  a sa tis fac to rio u s  sign ifican t a d v a n ta g e  being
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sh o w n  fo r th e  ac tiv e  drugs, w hich a p p a re n t ly  succeeded in  cu rin g  h a lf  th e  
su b je c ts  to  w hom  th e y  were a d m in is te red . T h e  sign ifican t d ifference  can  he 
sa fe ly  a t tr ib u te d  to  th e  drugs, b u t  th e  e s tim a te d  cure ra te  is n o t  o f  course 
re liab le , since i t  is a ffec ted  by  the  su b je c ts ’ an d  observers’ biases a n d  in a c c u 
rac ies . I n  fa c t 23%  o f th e  colds t r e a te d  w ith  th e  dum m y ta b le ts  — m o stly  
su g a r  — w ere also sa id  to  he cured in  th re e  d ay s . I t  m ay be th a t  a q u a r te r  of 
all co lds do in  fa c t go in  th ree  days w ith o u t tr e a tm e n t  ; i t  m ay  be t h a t  n one  do, 
b u t  t h a t  a q u a rte r  o f  o u r sufferers w ere  e n th u s ia s tic  enough to  p e rsu a d e  th e m 
selves th a t  th e y  w ere cured . We do n o t  k n o w , b u t  we do know  t h a t  ac tiv e  
ta b le ts  increase th e  a p p a re n t cure r a te  to  an  e x te n t w hich is u n lik e ly  to  be 
d u e  to  chance.

T h e  a llocation  o f drugs to  th e  n u m b e rs  on th e  boxes in  th is  e x p e rim e n t 
w as d one  a t ra n d o m , using  tab les o f  r a n d o m  n u m bers. This b rin g s  m e to  th e  
la s t ,  m o st im p o r ta n t, in g red ien t o f th e  p ro p e r  clin ical tr ia l. P e rh a p s  i t  is m ore 
in  th e  fie ld  of m ed icine th a n  in  a n y  o th e r  t h a t  random ness is a ssu m ed  in  th e  
ab sen ce  of a d e lib e ra te  physical p ro cess  o f  ran d o m isa tio n . Y e t, as we have  
seen , th e  su b jec tive  e lem en t, w ith  i ts  te n d e n c y  to  p roduce b ias, is p a r tic u la r ly  
p re se n t in  m edical assessm ents. O ften  i t  is n o t realised  how  b ias c a n  creep  in 
in  th e  absence o f tru e  random  se lec tion . P h y sic ian s often claim  t h a t  a series 
o f  cases collected from  hosp ita l reco rd s p ro v id es  an  unbiassed  sam p le  o f cases 
o f  a p a r tic u la r  d isease. T hey  tak e  p e rh a p s  ev e ry  such case seen w ith in  a p a r t ic 
u la r  y e a r. T hen  i t  is clear th a t  su ch  a series w ould ten d  to  c o n ta in  to o  m any  
sev ere  cases, too  m a n y  com plicated  cases, to  be rep resen ta tiv e . T h e  p h y sic ian  
h a s  n o t  m ade an y  selection , b u t n a tu re ,  o r soc ie ty , has. In  an  e x a c tly  sim ilar 
w ay  i t  c an n o t safely  be assum ed th a t  a n y  n a tu ra lly -o ccu rrin g  d iv is io n  o f  cases 
can  fo rm  one basis o f an  allocation  in to  t r e a te d  and  con tro l g ro u p s ; I  th in k  
i t  w as B e r k e s o n  w ho rem ark ed  th a t  th e  c la im  th a t  it  is h a rd  to  see how  th is  
d iv is io n  could be n o n -ran d o m  m ay  b e  m ore  o f a tr ib u te  to  th e  la c k  o f  p e rsp i
c u ity  o f th e  c la im an t th a n  to  th e  re a l ra n d o m n ess  of th e  div ision . S tr ic t  a d h e r
ence to  th e  princip le  o f ran d o m isa tio n , g en era lly  b y  th e  use of r a n d o m  sam pling  
n u m b e rs , is th e  o n ly  w ay  to  ensure la c k  o f b ias, an d  to  achieve im m u n ity  from  
c r itic ism  of th e  t r ia l  on th is  score. I n  g en e ra l th e  lab o u r invo lved  in  ran d o m isin g  
is l i t t le  m ore th a n  w h a t is involved  in  a n y  o th e r  m ethod  of a llo ca tio n . P ro b a b ly  
th e  s im p lest m e th o d  is to  prepare in  a d v a n c e  a lis t of serial n u m b e rs  to  w hich 
th e  tre a tm e n ts  h av e  a lread y  been a llo c a te d  ran d o m ly . As su b jec ts  a re  a d m itte d  
to  th e  tr ia l and  g iven  th e  n ex t v a c a n t  se ria l n u m b er th e  t r e a tm e n t  is a u to m a 
tic a lly  de te rm in ed  ; th e  im p o rta n t th in g  is th a t  th e  physic ian  a d m itt in g  th e  
s u b je c t should  n o t know  a t  the  t im e  th e  t r e a tm e n t w hich he  w ill receive.

D ifficu lties can  arise. Some y e a rs  ago I  w as concerned w ith  a tr ia l  w hich 
w as to  discover if  th e  opera tion  o f  m itra l  v a lv o to m y  should  be c a rr ie d  o u t in 
e a r ly  cases of m itra l stenosis, or w h e th e r  i t  shou ld  w ait u n til  signs o f  serious 
d isa b ili ty  becam e m an ifest. Several h e a r t  su rgeons declared  th e m se lv e s  qu ite
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u n c e r ta in  as to  w h e th e r th e  ea rly  o p era tio n  w as adv isab le , an d  w illing  to  
o p e ra te  or p o stp o n e  o p e ra tio n  on a basis o f  r a n d o m  allocation . So fa r  so good . 
U n fo r tu n a te ly  th e  second p a r ty  to  th is  in v e s tig a tio n , th e  p a tie n t, also h a d  an  
o p in io n  as to  th e  a d v a n ta g e s  o f  ea rly  o p era tio n . I t  w as clear th a t  on ly  p a tie n ts  
w ho w ere w illing to  h av e  a n  im m ed ia te  o p e ra tio n  could  he inc luded  in  th e  
tr ia l .  T h e  usu a l p ro ced u re  w ould  be th a t  th e  p a t ie n t  w ould  be seen b y  sev e ra l 
d o c to rs , an d  fin a lly  b y  a su rgeon , w ho, a f te r  m a k in g  his in v estiga tions, w o u ld  
ex p ress  h is op in ion  th a t  th e  p a t ie n t  w ould b e n e fit f ro m  an  im m edia te  o p e ra tio n . 
T h e  p a t ie n t  w ould  th e n  exp ress w illingness o r unw illingness, and  o p e ra tio n  or 
fa rew ells  w ould  follow . In  o rd e r th a t ,  in  o u r  t r ia l ,  th e  p a tien ts  o p e ra te d  on  
sh o u ld  be  ex ac tly  co m p arab le  w ith  those k e p t  u n d e r  o b serva tion , b o th  g ro u p s 
sh o u ld  h av e  been  w illing , if  necessary , to  h av e  a n  im m ed ia te  opera tion . I f  on ly  
th o se  o p e ra te d  on w ere c e r ta in ly  w illing, i t  w as possib le th a t  th e  co n tro ls  
w o u ld  c o n ta in  a d isp ro p o rtio n a te  n u m b er o f  th e  f i t t e r  cases, or o f th e  n e rv o u s  
cases ; su b seq u en t assessm en t an d  com parison  m ig h t be b iassed b y  su ch  fa c 
to rs . I t  w as n ecessary  to  in s is t, th ere fo re , t h a t  th e  surgeon b y  som e m ean s 
sa tis f ie d  h im self o f th e  w illingness o f th e  p a tie n ts  he  ju d g e d  su itab le  fo r o p e ra 
tio n  to  agree to  o p e ra tio n , before  opening  a sea led  envelope c o n ta in in g  th e  
re su lt  o f  th e  ra n d o m  a llo ca tio n  m ade b y  th e  s ta t is t ic ia n . The surgeons fo u n d  
th is  a n  aw k w ard  re q u ire m e n t, b u t  th e y  d id  m a n a g e  to  sa tisfy  i t  som ehow . 
I  sh o u ld  like m yself to  h a v e  seen how  th e  su rg eo n  m anaged  to  refe r to  his 
en v e lo p e  an d  give his ran d o m ised  v e rd ic t w ith o u t causing  a larm  an d  susp ic ion  
to  a rise  in  th e  m inds o f  his p a tie n ts .

V a ria tio n s  o f th e  p rin c ip le  o f sim ple ra n d o m isa tio n  are som etim es neces
sa ry  o r adv isab le . O f th e se  ran d o m isa tio n  w ith in  p a r tic u la r  subgroups o f  th e  
su b je c ts  is th e  m o st com m on. I t  m ay so m etim es  be th o u g h t ad v isab le  to  
en su re  t h a t  th e  d iffe ren t t r e a tm e n t  groups a re  co m p arab le  in  resp ec t o f som e 
m a jo r  c h a ra c te r is tic  like age an d  sex. P ro v id ed  t h a t  th e re  is good ev idence  
th a t  th e  response to  t r e a tm e n t  is like ly  to  d iffer m a rk e d ly  from  one such  g ro u p  
to  a n o th e r , ra n d o m isa tio n  w ith in  each  group , so t h a t  e q u a lity  of th e  t r e a tm e n t  
g ro u p s in  th ese  re sp ec ts  is en su red , will be a d v a n ta g e o u s . W hen th e re  is no 
such  ev idence  (an d  i t  is o fte n  lack ing  or u n co n v in c in g ), pu re  ra n d o m isa tio n  
is g en e ra lly  p re fe rab le . I t  m u s t n ev er be fo rg o tte n  t h a t  th e  w ay in  w hich r a n d o 
m isa tio n  is in tro d u c e d  d e te rm in es th e  p ro p e r fo rm  o f analysis, an d  i f  one 
in tro d u c e s  a m u ltitu d e  of su b g ro u p s (or s tr a ta )  v a lid  significance te s ts  c an  be 
based  o n ly  on com parisons w ith in  th em , o n  n u m b e rs  o f sub jec ts  w hich  m a y  
he r a th e r  sm all. T h e  loss of se n s itiv ity  from  th is  cau se  m u st be ou tw eighed  b y  
th e  in c rea sed  s im ila r ity  of persons w ith in  a s t r a tu m  fo r th e  p rocedure  to  be 
w o rth w h ile . In  g enera l s tra tif ic a tio n  b y  age a n d  sex  is th e  m ost th a t  sh o u ld  be 
a t te m p te d  ; in  m y  experience  i t  is su rp rising  how  l i t t le  is gained b y  b a lan c in g  
t r e a tm e n t  g roups in  th is  w ay  fo r such  fa c to rs  as sev e rity  of co n d itio n  or 
d u ra tio n  o f sy m p to m s. A p a r t  from  a n y th in g  else i t  is com m on for a c e r ta in
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n u m b e r o f sub jec ts to  be w ithd raw n , o r  to  w ith d ra w  them selves, f ro m  th e  t r ia l  
d u rin g  its  course, so t h a t  w h a t begins as a care fu lly -balanced  p la n  en d s  in  
a v e ry  d ifferen t s ta te . W h en  th is  h ap p e n s  v a lid  s ta tis t ic a l  analysis m a y  re q u ire  
th e  om ission of th e  re su lts  from  co rre sp o n d in g  groups w ith in  th e  a ffec ted  
s t r a ta ,  even  th o u g h  th e  s tra tif ic a tio n  m a y  a p p e a r  from  these  re su lts  to  h av e  
b een  unnecessary . I t  is useless to  use a p la n  in  w hich  e lab o ra te  p re c a u tio n s  
h av e  b een  ta k e n  to  ensu re  accuracy , i f  th e  a ssessm en t of th e  re su lts  c a n  be 
done o n ly  b y  ab an d o n in g  co rrespond ing ly  a c c u ra te  te s ts  o f s ign ificance . I t  is 
in  gen era l b e tte r  to  know  th e  accu racy  o f  y o u r  re su lts , how ever low , th a n  to  
believe  th e m  to  be v e ry  accu ra te  b u t  to  h a v e  no m eans o f d e m o n s tra tin g  it.

I  have  now d e a lt in  m ore or less d e ta il  w ith  all the  essen tia l in g re d ie n ts  
o f  th e  p lann ing  o f a clin ical or field  t r ia l .  T h e re  a re  m any  m ore p o in ts  w hich  
arise  in  p rac tice  a t  e ach  stage  ; i t  w o u ld  be  possib le  to  deal w ith  th e m  e x h a u s 
tiv e ly , b u t  only I  fe a r  a t  th e  expense o f  cau sin g  y o u  m uch bo redom . I  be lieve 
th a t  once one has a c lear p ic tu re  of th e  p rin c ip les  of a clinical t r ia l  one can  
dea l w ith  d ifficu lties as th e y  arise o r  as th e y  a re  foreseen, an d  s im p lify  or 
e la b o ra te  th e  p lan  a n d  its  ex ecu tio n  w ith o u t in fring ing  th e  sim p le  ru le s  of 
so u n d  ex p e rim en ta tio n . O ne’s o b jec tives a re  c lear ; th ey  are to  e v a lu a te  th e  
effec ts o f  one or m ore  tre a tm e n ts  o r d ru g s  on  h u m a n  sub jec ts  in  a d efin ed  
c o n d itio n . The co m p ara tiv e  m ethod  is to  be used , an d  th e  com parisons m ade 
are  to  consist only  o f  d ifferences caused  b y  th e  d rugs them selves o r b y  ra n d o m  
e rro r. T h is ran d o m  e rro r  m ust be ca lcu lab le  in  te rm s of its  p ro b a b le  effect 
on th e  re su lts  ; in  o th e r  w ords, te s ts  o f  sig n ifican ce  m ust be possib le. A ll th is  
m u s t be  achieved w ith o u t tran sg ressin g  th e  o rd in a ry  req u irem en ts  o f  m ed ica l 
e th ics . I  hope I h av e  persuaded  you b o th  t h a t  th is  is possible, an d  t h a t  a t  th e  
sam e tim e  i t  req u ires  r a th e r  a lo t o f c a re .

I  w ould like to  tu rn  now  to  co n sid e rin g  o th e r  k inds o f e x p e rim e n ta l 
design  w hich could be used to  te s t th e  effec ts  o f  tre a tm e n t on h u m a n  su b je c ts , 
esp ec ia lly  w hen th e  n u m b ers  to  be u sed  a re  sm all. R ecen tly  m u ch  h as  been 
h e a rd  o f  seq uen tia l analy sis  as a su ita b le  dev ice  fo r th is  purpose. I n  s e q u e n tia l 
an a ly s is  th e  n u m b er o f  sub jec ts  used  is d e te rm in e d , no t in  ad v an ce , b u t  b y  
th e  re su lts  them selves. I t  is m ost su ite d  to  in v es tig a tio n s  in  w hich  th e  re su lts  
o f  t r e a tm e n t can  be m easu red  soon a f te r  th e  su b je c t is a d m itte d  to  th e  tr ia l . 
In  su ch  a s itu a tio n  th e  re la tiv e  like lihood  o f th e  re su lts  ob ta in ed  o n  successive 
su b je c ts  on tw o or m ore  hypo theses is c a lc u la ted , a n d  w hen th is  reach es  a  p re 
d e te rm in e d  level th e  adm ission of s u b je c ts  is s to p p ed , an d  th e  m o s t lik e ly  
h y p o th es is  accep ted . T h e  m ethod  is e x tre m e ly  econom ical in  th e  n u m b e r  of 
su b je c ts  i t  requ ires — in  a tr ia l  I  once c o n d u c te d  on ly  8 sub jec ts  w ere  n eed ed  
to  re je c t a hyp o th esis  a b o u t th e  re la tiv e  m e rits  o f  tw o dosage-levels o f  a new  
b ro n ch o d ila tin g  d ru g  an d  a s ta n d a rd  d ru g . I  h av e  come to  th in k , how ever, 
th a t  th e  m ethod  is n o t an  ap p ro p ria te  one fo r m o st purposes a rising  in  m ed ica l 
re sea rch . I t  is cap ab le , s tr ic tly , o f p ro v id in g  o n ly  a m eans of choosing  b e tw een
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a n u m b e r  o f specified  h y p o th eses , and  n o t  o f  o th e rs  a t  th e  tim e  u n sp ec ified . 
T h u s  i t  could  be u sed  to  e s tab lish  i f  th e  a d d itio n a l cu re  ra te  of a new  d ru g  w as, 
sa y , a t  le a s t 10%  m ore  th a n  th a t  of an  o ld  one  ; i t  canno t, s tr ic tly , p ro v id e  
an  e s tim a te  of th e  a c tu a l  cu re  r a te  of th e  n ew  d ru g , nor, w ith  co n tro lled  p ro b 
a b il i ty  o f e rro r, e s ta b lish  a t  th e  sam e tim e  w h e th e r  th e  d rug  sa tis f ie d  a n y  
o th e r  c rite r io n  o f success. T h e  m eth o d  is su ite d , p rim arily , to  g iv ing  a n  o b je c 
tiv e  basis  to  a p la n  fo r choosing betw een  h y p o th e se s . I t  is a so rting  p ro ced u re , 
n o t  a w ay  of le a rn in g  fro m  ex p erim en ta l d a ta .

O f th e  c o n v en tio n a l ex p erim en ta l designs one  m u st as I  have  sa id  b ew are  
o f  th o se  w hich d ep en d  c ritica lly  on an  e x a c tly  ad d itiv e  m odel. I t  is se ldom  
t h a t  th e  effects o f d ru g s , d ifferences b e tw een  su b je c ts , an d  so on, a re  a d d itiv e  
in  th e  scale of m e a su re m e n t of th e  orig inal d a ta ,  a n d  find ing  a tra n s fo rm a tio n  
to  ach iev e  a d d itiv ity  can  be  ex trem ely  tro u b le so m e . Designs w hich a re  b a la n c e d  
o n ly  as a re su lt o f th e  cancelling -ou t of a d d it iv e  effects are th e re fo re  p o te n 
t ia l ly  m islead ing  a n d  n eed  c ritica l ex am in a tio n . I t  is so easy  to  m ake a p p a re n tly  
a p p ro p r ia te  ca lcu la tio n s  a n d  produce  an  a n a ly s is  o f  variance  w hich a p p a re n tly  
iso la te s  th e  fac to rs  o f  in te re s t  from  those w h ich  a re  a nuisance. O ne o f th e  b e s t 
g u ides to  th e  v a lid i ty  o f a n  analysis is th e  b e h a v io u r  o f th e  re s id u a ls , th e  
d iffe rences b e tw een  th e  va lu es  p red ic ted  b y  th e  t re a tm e n t and  o th e r  e ffec ts , 
a n d  th e  ac tu a l d a ta  th em selves. I rre g u la r  b e h a x io u r  of these  re s id u a ls  is a 
s tro n g  w arn ing  th a t  th e  analysis is invalid .

W ith  these  p re c a u tio n s  alw ays k e p t in  m in d , exp erim en ta l designs su ch  
as L a t in  an d  Y o u d en  S q u ares  can  be of g re a t  h e lp  in  sm all-scale c lin ica l tr ia ls , 
e sp ec ia lly  w hen  th e  sa m e  su b jec t can  be in v e s tig a te d  a fte r a n um ber of d iffe re n t 
t r e a tm e n ts  or d ru g s . W h en  these  tre a tm e n ts  h a v e  an  effect w hich  is s tr ic t ly  
te m p o ra ry , th e  sam e su b je c t p rovides a m e a su re  o f th e ir  effect w h ich  is fa r  
less v a ria b le  th a n  th e  m easu re  p rov ided  b y  te s t in g  d ifferent su b je c ts  w ith  
d iffe re n t tre a tm e n ts . W ith  a L a tin  Square d esign  differences be tw een  su b je c ts  
a n d  b e tw een  o th e r  d is tu rb in g  fac to rs, such  as observers or days o f th e  w eek , 
c a n  be  e lim in a ted  fro m  th e  e rro r of th e  assessm en ts  to  produce, even  in  a v e ry  
sm all-sca le  tr ia l, re m a rk a b ly  accu ra te  e s tim a te s .

W h en  i t  is possib le  t h a t  a p reced ing  t r e a tm e n t  m ay  affect th e  r e s u l t  
o f  th e  tre a tm e n t u n d e r  te s t ,  th e  special fo rm s o f L a tin  Square in tro d u c e d  b y  
B . J .  W il l ia m s  can  be v e ry  useful. T hese e n a b le  estim ates o f th e  r e s id u a l 
effec ts  o f t re a tm e n t to  be m ade, and , if  th e y  a re  m ateria l, enable  c o rre c te d  
e s tim a te s  of th e  m a in  effects to  be m ade a n d  v a lid  te s ts  of sign ificance. L a t in  
S q u a re s  of th is  ty p e  w ere used  by  F r a s e r  R o b e r t s  in  a tr ia l of tra n q u illiz in g  
d ru g s  in  psycho-neu rosis . F ive  such  drugs, a n d  a dum m y ta b le t, w ere te s te d  
a g a in s t each o th e r, each  p a tie n t  receiv ing  e ach  d ru g  in  tu rn  fo r a fo r tn ig h t . 
T h e  assessm ent o f th e  d rugs was su b jec tiv e , e ach  p a tie n t  record ing  his o p in io n  
o n  a f iv e -p o in t scale , a n d  i t  was obviously  possib le  th a t  one effect o f a p a r t i c 
u la r ly  good or b a d  d ru g  in  one period m ig h t be  to  dim inish or en h an ce  th e
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p a t ie n ts ’ su b jec tiv e  response to  th e  d ru g  given in  th e  n ex t period . T h e  o rd e r 
o f a d m in is tra tio n  w as accord ing ly  a r ra n g e d  to  follow th e  p a t te rn  o f  one of 
W il l ia m s ’s L a tin  S quares, and  e s tim a te s  free from  th is  possib ly  d is tu rb in g  
e ffec t w ere o b ta in ed . I  have found  th e se  designs useful in  th e  e v a lu a tio n  of 
b ro n ch o -d ila tin g  d rugs, w here a s im ila r  c a rry -o v e r effect, su b jec tiv e  o r o b jec 
t iv e , m ig h t also be expected . W ith  tw e lv e  su b jec ts  th ree  su ch  d ru g s  w ere 
te s te d  an d  ev a lu a ted  to  a s a tis fa c to ry  degree o f  accu racy , s ig n if ican t d iffe r
ences being estab lished .

These are som e exam ples o f e x p e rim e n ta l p lans w hich h av e  b e e n  used  
successfu lly . In  general sim p lic ity  sh o u ld  be th e  d o m in a tin g  p rin c ip le , com plex  
designs being in tro d u ced  only  w hen th e y  are  e ssen tia l to  achieve th e  o b jec tiv es  
of th e  in v estig a tio n . A p a rt from  o th e r  consid era tio n s, w ork  d es tin ed  to  be  of 
in te re s t  to  a p u re ly  m edical au d ien ce  m u s t u su a lly  be p re sen ted  in  a  w ay 
w h ich  does n o t req u ire  an  ex ten siv e  know ledge of s ta tis tic s  for i ts  p ro p e r 
ap p re c ia tio n . M any s ta n d a rd  e x p e rim e n ta l designs can be u n d e rs to o d , in tu i
tiv e ly , w ith o u t a know ledge of le a s t sq u a re s  or m ax im um  like lihood  ; th e ir  
sy m m e try  and  b a lance  is obvious, a n d  i t  can  be guessed how th e  s ta t is t ic ia n  
has u tilised  these  p ro p ertie s  to  im p ro v e  th e  accu racy  o f th e  ex p e rim e n t. W hen  
th e  ba lan ce  is n o t obvious, d ifficu lty  in  u n d e rs ta n d in g  an d  re lu c tan ce  to  accep t 
th e  re su lts  m ay be expected!

I  should  p e rh ap s  say  so m eth in g  o f th e  problem s arising  d u r in g  th e  
c o n d u c t o f a clin ical tr ia l. These a re  n u m ero u s , b u t  are  n o t u su a lly  p a r t ic u la r ly  
b io m etric  in  ch a ra c te r . T h ey  u su a lly  arise from  difficu lties ex p e rien ced  in 
a d h e rin g  closely to  th e  p lan  of th e  t r ia l ,  in  m ak in g  th e  agreed o b se rv a tio n s  
a n d  m easu rem en ts  a t  th e  agreed tim e s , in  raa in tan in ig  th e  c o lla b o ra tio n  of 
p a tie n ts  and , i f  severa l are  ta k in g  p a r t ,  o f physic ians also, an d  in  k eep in g  
reco rd s  in  a s ta n d a rd  w ay, a w ay  c a re fu lly  d e te rm in ed  before th e  b eg in n in g  
o f th e  tr ia l. As an y o n e  w ill know  w ho h as  ev er searched  th ro u g h  p a s t  case- 
reco rd s, i t  is ra re  to  fin d  a set w h ich  is com ple te  in  every  w ay , ev en  w hen  
th e  sam e person  has been  keeping reco rd s  th ro u g h o u t. B e tte r  w ays o f  reco rd in g  
som e observ a tio n s w ill have  been d isco v ered  a n d  ad o p ted , a t th e  ex p en se  of 
m a k in g  th e  early  an d  la te  records no  lo n g er com parab le . C erta in  o b se rv a tio n s  
w ill h av e  been d iscard ed  as useless, o th e rs  in co rp o ra ted  w hen th e ir  a d v a n ta g e s  
a re  perceived . N one o f  th is  m u st o ccu r w hen  th e  records are  b e in g  k e p t  fo r  
a c lin ica l t r ia l  ; th e  ex ac t w ay  o f reco rd in g  m u s t be se ttled  in  ad v a n c e , p re 
fe ra b ly  m ak ing  use o f a special fo rm  fo r th e  pu rpose , and  f re q u e n t checks 
m u s t be m ade to  ensure  th a t  those  ru le s  a re  be in g  k ep t. Id ea lly  som eone of 
obsessional te m p e ra m e n t should  be  m ad e  responsib le  for th is  d u ty  th ro u g h 
o u t ; th e  annoyance  he will couse th e  p a r tic ip a n ts  will be m ore th a n  ju s t i 
fied  i f  a t  th e  end  a se t o f  com plete a n d  a c c u ra te  records is availab le  fo r an a ly sis .

In  designing th e  reco rd  shee t o r ca rd  a tte n tio n  should  be g iv en  to  th e  
sm a lle s t d e ta ils , even  to  the  m an n er in  w hich  m easu rem en ts are to  be ro u n d e d

8 A cta  Mcdica XIV/3.
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off. A n  exam ple w h ich  I  am  fond o f q u o tin g  is t h a t  o f b lood  p ressu re  ; th e  
u su a l ty p e  of sp h y g m o m an o m ete r , a t  le a s t in  m y  c o u n try , is m ark ed  in  u n its  
o f  2 m m  of m ercu ry , w ith  th e  pressures sh o w n  a t  every  10 m m . Som e p h y s i
c ian s  reco rd  to  th e  n e a re s t  10 m m , som e to  th e  n e a re s t 5 m m , som e to  th e  
n e a re s t  5 m m  below . T h u s  a systolic p re ssu re  reco rd ed  as 150 m m  H g  m eans 
in  th e  one case so m e th in g  betw een  145 a n d  155, in  th e  second so m e th in g  
b e tw e e n  1 4 7 ^  an d  1521/2, in  th e  th ird  so m e th in g  betw een  150 an d  155. I f  a ll 
th r e e  m ethods are  u sed  sim u ltan eo u sly  sm a ll b u t  u n n ecesa rry  b iasses w ill 
be  in tro d u c e d  w hich  c a n  be  im p o rta n t w hen  la rg e  g roups are  being  co m p ared  ; 
th e  m e th o d  to  be u se d  m u s t be specified  a n d  a d h e re d  to . In c id e n ta lly , th e re  
is n o  d o u b t in  m y  m in d  th a t  th e  th ird  o f  th e se  m eth o d s is th e  b e s t. I n  th e  
f i r s t  th e  accuracy  is p lu s  o r  m inus 5 m m  H g , in  th e  second i t  is it;2 1/2 m m  
H g , b u t  th e  o b se rv e r h a s  to  v isualise im a g in a ry  ru lings a t  ev e ry  Н /4 a n d  
33/4 scale divisions ; in  th e  th ird  th e  accu racy  is ag a in  m m  H g  b u t  on ly
a n d  im ag in ary  h a lf-w a y  m a rk  has to  be v isu a le d . The ta s k  is easier, a n d  
th e  accu racy  a c tu a lly  ach iev ed  p ro b ab ly  g re a te r .

Such are th e  d e ta ils  w hich  should  be d iscu ssed  an d  decided in  ad v an ce  ; 
som e hours spen t on  th e m  m ay  save m a n y  w h ich  w ould  o therw ise be s p e n t  
tr y in g  to  in te rp re t in c o m p le te  and  co n flic tin g  d a ta .

I  have said  l i t t le  a b o u t the  analysis o f  th e  re s id ts  of a clin ical or f ie ld  
t r ia l .  T his is because in  a w ell-designed e x p e r im e n t th e  m ode o f  analy sis  
is u su a lly  obvious. I t  is obv ious w hich co m p ariso n s are  re lev an t in  co m p arin g  
th e  d iffe ren t t r e a tm e n ts ,  w h ich  are re la te d  to  d is tu rb in g  fac to rs w hose effects 
c a n  be  elim inated , a n d  w h ich  are com parisons am ong  exp erim en ta l su b je c ts  
t r e a te d  in  every  w a y  a lik e , being th e re fo re , since  ran d o m isa tio n  w as in tro 
d u ced , s tr ic tly  k n o w n  to  be  due to  ra n d o m  e rro r . I n  th e  p lan n in g  o f th e  t r ia l  
i t  w as decided w h a t sh o u ld  be analysed , w h a t  re le v a n t m easu rem en ts shou ld  
be ta k e n . I  w ould lik e  to  conclude th is  so m e w h a t d iscursive p a p e r  w ith  a 
su g g estio n  th a t  g re a te r  ca re  can  often be ta k e n , w h en  a tr ia l  has been co m p le ted , 
in  choosing the  s ta t is t ic a l  indices w hich a re  to  sum m arise  th e  re su lts .

T he im p o rta n t w o rd  here  is “ su m m arise” . Som e am o u n t of re d u c tio n  o f  
th e  d a ta  is necessary  i f  th e  resu lts  are to  be co m p reh en d ed  ; i t  does n o t follow, 
h o w ev er, th a t  an  a r i th m e tic  m ean  or a p e rc e n ta g e  is alw ays req u ired . T here  
is I  believe a te n d e n c y  no w ad ay s to  fo rget t h a t  a n  average, ca lcu la ted  in  th e  
sam e  m anner, can  n e v e rth e le ss  have  tw o d is t in c t  m eanings. W h en  a sc ie n tis t 
m easu res  som eth ing , a  w e ig h t or a d is tan ce , he rep ea ts  his m easu rem en ts , 
a n d , i f  th e y  v a ry , h e  m a y  ta k e  an  av erag e  a n d  use th is  as his f in a l fig u re . 
T h is is because he b e liev es  t h a t  w h a t he is m e a su rin g  is co n stan t, a n d  th a t  th e  
v a r ia tio n s  he o b ta in e d  a re  irre le v a n t e rro r. W h e n  we m easure  th e  p e rfo rm an ce  
o f  a n u m b er of h u m a n  su b je c ts , and  i t  v aries , w e do n o t know  th a t  th is  v a r ia tio n  
is u n re a l or ir re le v a n t ; in  fa c t we u su a lly  su sp e c t th a t  i t  is real, an d  we m u st 
n o t  fo rg e t th a t  i t  m a y  be re lev an t. In  ta k in g  a n  av erag e  we are c o n v en ien tly
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su m m aris in g  p a r t  o f th e  f in d in g s ; we m u s t n o t  fo rget to  look a t  th e  p a r t  
w hich  is be ing  le ft o u t. As an  exam ple  o f how  fa ilu re  to  do th is  m a y  b e  som e
w h a t m isleading I  w ould  like to  re fer to  a p a p e r  b y  D rew , Colquhoun a n d  Long 
w h ich  ap p eared  in  th e  B ritish  M edical Jo u rn a l. T h ey  carried  o u t a t r ia l  o f th e  
effects o f alcohol on d riv in g  a b ility , using  fiv e  doses of alcohol (in c lu d in g  zero) 
a n d  five  su b jec ts , th e  doses b e ing  a rran g ed  in  a L a tin  S quare, a n d  th e  w hole 
b e ing  rep lica ted  e igh t tim es , so th a t  40 su b je c ts  in  all were te s te d . T h e  re su lts , 
as m ig h t be expected , show ed a s te a d y  av erag e  decline in  p e rfo rm a n c e  w ith  
in c reasin g  blood level of alcohol. T he fu ll d e ta ils  o f th is  average c h an g e  w ere 
re p o r te d  in  th e  su m m ary  o f th e  p ap e r, an d  h av e  been ex ten s iv e ly  q u o te d  
since as su p p o rtin g  ev idence fo r th e  u rg e n t n eed  to  reduce d ru n k e n  d riv in g . 
T h e  p a p e r  indeed  prov ides f irm  su p p o rt to  th e  idea  th a t  reducing  th e  n u m b e r 
o f  persons w ho drive  a f te r  d rin k in g  even  sm all q u an titie s  of a lco h o l w ould  
red u ce  th e  n u m b er o f ro a d  acc iden ts. T h e  p a p e r  con ta ins m ore th a n  th is ,  how 
ev er ; th e  au th o rs  v e ry  p ro p e rly  re p o rt th e  v a r ia tio n  in  effect o f  a lco h o l on 
th e  in d iv id u a l su b jec ts , a n d  we fin d  th a t  no  less th a n  ten  su b je c ts , 2 5 % , 
red u ced  th e  n u m b er o f e rro rs  th e y  m ade ; e ig h t, 20% , show ed less e rra tic  
s teering -w heel m ovem en ts, w hile tw e n ty , 5 0 % , reduced  th e ir  sp eed . A ll th is  
is o f  course com patib le  w ith  th e  average  decline in  perform ance re p o r te d , and  
i t  is th is  average w hich is o f m ost im p o rtan ce  from  th e  p o in t o f  v iew  o f road  
sa fe ty . I  th in k  i t  is a p ity , how ever, th a t  th e  a u th o rs  d id  n o t p u t  so m e  o f th e  
in d iv id u a l find ings in to  th e ir  su m m ary  as w ell ; th e  sum m ary  is th e  p a r t  of 
th e  p a p e r  m ost w idely re a d  an d  rem em b ered , an d  I  suspect t h a t  few  people 
w ho looked  a t  th is  p a p e r w ould  rem em ber a fte rw ard s  w h a t cu rious a n d  in te 
re s tin g  v a ria tio n s  from  th e  average  b e h a v io u r w ere found.

In  a tr ia l in  w hich tre a tm e n ts  o f a d isease are  being com pared  i t  is obv i
ously  even  m ore im p o r ta n t th a t  th e  b e h av io u r o f  in d iv id u a l su b jec ts  sh o u ld  n o t 
be lo s t s ig h t of while th e  av erag e  b eh av io u r is discussed. I f  a s ig n if ican t increase  
in  av e rag e  cure ra te  w as m ade up of som e 75 %  of sub jec ts  w ho d id  a l i ttle  
b e t te r  a n d  25%  w ho d id  m u ch  w orse one w o u ld  n o t necessarily  fee l t h a t  a 
g re a t ad v an ce  in  th e ra p e u tic s  h ad  b een  ach ieved . W e m ust re m e m b e r th e n  
th a t  o u r resu lts  consist o f a w hole freq u en cy  d is tr ib u tio n  ; its  av e ra g e  is one 
o f  its  im p o r ta n t ch a rac te ris tic s  b u t  i t  is n o t th e  on ly  one th a t  needs to  be  looked  
a t .  T he s ta tis tic ia n  is p e rh ap s  p a r tic u la r ly  in c lin ed  to  fo rget th is  f a c t  ; ca l
c u la tio n s  m ade w ith  averages a re  u su a lly  fa r  s im p ler th a n  th o se  m a d e  w ith  
o th e r  aspec ts  o f th e  d a ta . T h e  phy sic ian  w ho insists  on n o tin g  th e  curious 
b e h a v io u r  o f in d iv id u a ls  is n o t ju s t  be ing  unsc ien tific  or show ing  a la c k  of 
s ta t is t ic a l  know ledge ; we shou ld  be rem in d ed  b y  him  th a t  t h a t  c o n v e n ie n t 
f ic tio n , th e  average m an , is a f ic tio n , an d  can  n o t usually  be fo u n d  ta k in g  
p a r t  in  clin ical tria ls .

I  th in k  I  have  sa id  all t h a t  I  w ish  to  say  ; I  hope th a t  so m e a t  leas t 
o f w h a t I  have  said  m ay  h a v e  in te re s te d  y ou . I  shall a tte m p t no su m m a ry  of

8*
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m y  re m a rk s , except to  re m in d  you once again  t h a t  ex p e rim en ta tio n  is a n  u n 
a v o id a b le  p a r t  of th e  p ra c tic e  o f m edicine ; t h a t  ineffic ien t e x p e rim e n ta tio n  
su b je c ts  m u st be u n e th ic a l ;  th a t  efficient e x p e r im e n ta tio n  can  be u n e th ic a l;  
t h a t  b iassed  ju d g m en ts  w ill be  likely unless sp ec ia l steps are ta k e n  to  avo id  
th e m  ; th a t  the  errors o f  ex p e rim en ta tio n  m u s t b e  sh a rp ly  d istingu ished  fro m  
th e  re a l v a riab ility  o f th e  h u m a n  a n im a l; a n d , f in a lly , th a t  clinical tr ia ls  of 
sim p le  b u t  careful design  h a v e  m ade and  a re  c o n tin u in g  to  m ake g re a t a d 
v an ces  in  th e  a rt a n d  sc ience  of m edicine.

SUM M ARY

A ll new  rem edies o r p ro p h y la c tic  m easures m u s t  a t  som e tim e be te s te d  on  h u m a n  
su b je c ts . T he tes tin g  c an  e ith e r  b e  done u n sy s te m a tic a lly , b y  occasional tr ia l  a n d  c lin ica l 
a sse ssm e n t, o r sy s te m atica lly , b y  a  carefu lly -designed  e x p e r im e n t in  w hich th e  fa c to rs  w h ich  
c o u ld  d is to r t  th e  re su lts  a re  a s  f a r  a s  possible allow ed fo r in  th e  design . I f  th e re  a re  a n y  v a lid  
o b je c tio n s  a t  all to  e x p e r im e n ta t io n  on h u m an  su b je c ts  th e y  a p p ly  to  th e  u n sy s te m a tic ,  
u n c o n tro lle d  ex p erim en t r a th e r  t h a n  to  th e  p lan n ed  c lin ica l tr ia l .

B efore  a  clinical t r ia l  i t  is im p o r ta n t to  define  p re c ise ly  i ts  several co m p o n e n ts , fo r 
e x am p le  th e  d isease-group to  b e  tre a te d ,  th e  a sse ssm en ts  to  b e  m ade, an d  th e  c r ite r ia  o f  
success  to  be  used. W h en  th is  is  d o n e , th e  resu lts  o f  th e  t r i a l  w ill be clear an d  u n a m b ig u o u s  ; 
i t  w ill be  seen , o ften  w ith o u t  c o m p lica ted  analysis, w h a t  success h as been ach ieved , a n d  to  
w h a t  so rt o f su b jec t th e  re s u lts  a p p ly .

C onsiderable  care  h a s  to  b e  ta k e n  to  ensure t h a t  b ia s  is e lim in a ted  from  th e  r e s u l ts .  
A  d ev ice  w hich  is useful fo r th is  p u rp o se  is th e  d o u b le -b lin d  p rin c ip le , in  w hich n e ith e r  p a t i e n t  
n o r  a sse sso r is aw are o f  th e  t r e a tm e n t  given. T his c a n n o t a lw ay s  be  used , b u t  w h en  i t  c a n  
(b y  in tro d u c in g  dum m y tr e a tm e n ts ,  and  sep ara tin g  th e  t r e a tm e n t  itse lf from  i ts  assessm ent)! 
fre e d o m  fro m  b ias is a lm o s t e n su re d

I n  general th e  p rin c ip le s  to  b e  follow ed are  th e  sa m e  as th o se  w hich  c o n s titu te  so u n d  
e x p e r im e n ta l design in  all th e  sc iences : ran d o m isa tio n , re p lic a tio n , and  co n tro l. In  m ed ic in e  
th e  m o re  com plicated  e x p e r im e n ta l  designs are n o t  u su a lly  su itab le  ; s im p lic ity  o f  p lan  
sh o u ld  a lw ay s be th e  o b je c tiv e , a n d  com plex ity  in tro d u c e d  o n ly  w hen  i t  c an n o t be  a v o id e d  
i f  v a lid  re su lts  are to  be o b ta in e d . I n  sm all-scale tr ia ls  th e  u se  o f  th e  p a tie n t as his ow n  c o n tro l  
m a y  g re a t ly  increase  th e  a c c u ra c y  ; designs such as th e  L a t in  Square  can  be  successfu lly  
e m p lo y ed .

I t  sh o u ld  n o t be fo rg o tte n  t h a t  th e  tr ia l  is co n ce rn ed  n o t  o n ly  w ith  th e  av erage  s u b je c t ,  
b u t  w ith  a ll sub jects o f th e  d e f in e d  group  ; th e  re su lts  n e e d  ca re fu l sc ru tin y  to  m ak e  c e r ta in  
t h a t  a  re su lt  w hich is fa v o u ra b le  o n  th e  average is n o t  se rio u sly  d isad v an tag eo u s to  som e 
in d iv id u a ls . In  th is  re sp ec t th e  c lin ica l tria l, using  h u m a n  su b je c ts , differs sh a rp ly  fro m  m o st 
e x p e r im e n ts  in biology.
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Р Е З Ю М Е

ЗНАЧЕНИЕ УДАЛЕНИЯ СЕЛЕЗЕНКИ В ЛЕЧЕНИИ ЭССЕНЦИАЛЬНОГО ЛЕГОЧ
НОГО ГЕМОСИДЕРОЗА

Б. Ш ТЕЙНЕР

Эссенциальный легочный гемосидероз вплоть до последних лет рассматривался 
смертельным заболеванием. Автор пытался лечить эту болезнь путем удаления селезенки. 
Впоследствии он нашел в литературе еще данные о трех подобных случаях, при которых 
удаление селезенки проводилось до описываемого случая. В то время как средняя продол
жительность жизни не леченных больных, страдающих эссенциальным легочным гемо
сидерозом, считая с начала болезни, оценивается на 2,9 лет, то этот срок у больных с уда
ленной селезенкой гораздо больше. Так напр. три больные с удаленной селезенкой живут 
уже больше 11,91/2, 8 лет. Эти больные были 8 ,6 7 г и 5 лет после операции в прекрасном 
состоянии. В собственном случае автора из «дыхательной калеки» ( re sp ira to ry  c rip p le) 
стал веселым ребенком, посещавшим школу и у которого рецидивы заболевания были 
значительно менее тяжелые, чем опасные кризисы до удаления селезенки. Он жил 8 лет, 
из них 6 лет после удаления селезенки. В настоящее время автор имеет сведения о 13 
случаях с удаленной селезенкой. Из них 10 еще живут, а 3 умерли. (Один из умерших стра
дал уже 6 лет до операции cor p u lm o n a le . По мнению автора в лечении больных, стра
дающих эссенциальным легочным гемосидерозом удаление селезенки следует дополнять 
дачей преднисона. Лечение преднисоном необходимо начинать уже до операции, а затем 
для предотвращения рецидивов еще длительное время продолжать большими дозами. 
В лечении эссенциального легочного гемосидероза автор считает неправильным принцип 
«see a n d  wait», то есть «наблюдать и ждать».

ОДНОВРЕМЕННОЕ ЗАБОЛЕВАНИЕ ТУБЕРКУЛЕЗОМ КОСТЕЙ И ЛЕГКИХ  
КАК ТЕРАПЕВТИЧЕСКАЯ ЗАДАЧА 

А. ПАПП, Т. РИШКО и Ш. СЕМАН

В ходе исследования проблем терапевтической задачи в случае больных, страда
ющих одновременно туберкулезом костей и легких, авторы установили, что целесообраз
нее всего одновременное лечение многогнездных очагов. По их мнению не следует отка
заться от оперативных вмешательств, да даже удаление из организма очага, содержащего 
большое количество гноя и представляющего большую токсическую опасность, оказы
вает благоприятное действие на защитную способность больного против имеющегося 
другого очага. Лечение таких больных успешнее всего проводимо в таких лечебных заве
дениях, где имеются профессиональные и вещественные предпосылки для консерватив
ного и хирургического лечения обеих локализаций.



ЭКСПЕРИМЕНТАЛЬНЫЕ ИССЛЕДОВАНИЯ ВОПРОСА О ПАТОГЕНЕЗЕ ПОЧЕЧ
НОГО ШОКА

Г. ЭРДЕИ, А. ФИШЕР, В. С. ХЕРМАНН, Л. ТАКАЧИ-НАДЬ и Й. ВАРГА

I. Изменения, возникающие на действие впрыскивания чужеродных белков

В целях выяснения патогенеза изменений трубочек при почечном шоке авторы 
проводили опыты на 125 кроликах. Результаты следующие :

1. Внутривенная или внутриартериальная инъекция чужеродных веществ, как 
гемоглобин, сыворотка, фибриноген, далее овальбумин и эдестин, обусловливает либо 
общее, либо только частичное изменение трубочек.

2. После предварительного искусственного повышения чувствительности орга
низма в большинстве случаев вторичная инъекция упомянутых белков вызывает типичное 
для нефроза изменение эпителия канальцев.

3. Изменения отчасти безусловно патологические и проявляются в некрозе, щелу- 
щении, интерстициальном отеке, а отчасти в накоплении белков, причиной чего является 
замедленное удаление реабсорбированных белков.

4. Фарадическое раздражение почки и одновременное внутривенное введение 
гемоглобина обусловливают нефротические изменения, в то время как гемоглобин сам 
по себе не вызывает изменения. Аллергические изменения почечных канальцев были 
предотвращены дибенамином, введенным до вторичной инъекции. Эти наблюдения ука
зывают, что в почечном шоке первично появляется ишемия.

5. Исследования, проведенные белками различной величины молекул, не раскрыли 
никаких закономерностей в нефротическом действии. На действие внутривенного введе
ния фибриногена возникли парапротеинемический гломерулит и нефроз.

6. Возникающие на действие вторичной инъекции чужеродной сыворотки изме
нения канальцев оказались вследствие одновременного внутривенного впрыскивания 
гемоглобина более выраженными.

7. Согласно исследованиям авторов в возникновении почечного шока большую 
роль играют аллергические анафилактические процессы.

ЭКСПЕРИМЕНТАЛЬНЫЕ ИССЛЕДОВАНИЯ ВОПРОСА О ПАТОГЕНЕЗЕ ПОЧЕЧ
НОГО ШОКА

Г. ЭРДЕИ, А. ФИШЕР, Л. ТАКАЧИ-НАДЬ и И. ВАРГА

11. Изменения канальцев, возникающие на действие введения почечного гомогенизата и
стрептококков.

1. После впрыскивания в почечную артерию гомологичного почечного гомогени
зата или убитых стрептококков типа А12 не возникли никакие или только незначительные 
изменения канальцев.

2. После повышения чувствительности организма смесью гомологичного гомоге
низата почек и убитых стрептококков типа А12, вторичная инъекция обусловливает таже- 
лые клубочковые и канальцевые изменения, в то время как после сенсибилизирования 
только гомогенизатом почек возникали лишь изменения канальцев средней тяжести.

3. Отделенные дифференциальным центрифугированием средние фракции гомо- 
генизатов почек, даже после предварительного сенсибилизирования не показывают осо
бенного нефротоксического действия.

ИССЛЕДОВАНИЕ ИЗОТОПАМИ ЛИМФООБРАЩЕНИЯ ПЕЧЕНИ ПРИ ЭКСПЕРИ
МЕНТАЛЬНОМ ХРОНИЧЕСКОМ ПОРАЖЕНИИ ПЕЧЕНИ

Л. ВЕГ, Л. КОЧАР, Л. КЕРТЕС и И. САТАИ

Авторы исследовали лимфообращение печени на здоровых и предварительно обра
ботанных СС14 собаках с повреждением печени. Они проводили исследования с отмечен
ным коллоидным серебром (Ag110). После воротного введения изотопа было в 30-минутных



интервалах определено содержание изотопа в крови и в лимфе, далее по окончании иссле
дования также в асцитической жидкости. Количество выделенной через грудной проток 
в течение трех часов лимфы показывает — по сравнению с нормальными контролями — 
59%-ое повышение. Специфическая активность в лимфе была тождественной в обеих 
группах, как в нормальной группе, так и в группе собак с поврежденной печени. Содер
жание изотопа в асците, как и его специфическая активность, были одинаковыми с той 
лимфы. В случае хронического поражения печени, поскольку появляется образование 
асцита, можно на основе результатов авторов полагать, что изотоп вытекает через лимфа
тические сосуды печеночной капсулы.

ДЕЙСТВИЕ ВЫТЯЖКИ CRATAEGUS НА ВЕНОЗНОЕ ДАВЛЕНИЕ И НА 
ПОЯВЛЕНИЕ ЛЕГОЧНОГО ОТЕКА ПРИ СЕРДЕЧНО-ЛЕГОЧНОМ 

ПРЕПАРАТЕ СТАРЛИНГА
А. Г. Б. КОВАЧ, М. ФЕЛЬДИ и Л. ФЕДИНА

Вытяжка Crataegus (Esbericard) статистически сигнификантно оттягивает появ
ление легочного отека и снижает повышенное венозное давление на сердечно-легочном 
препарате Старлинга.

О КОЛЕБАНИЯХ АВИДИТЕТА ЩИТОВИДНОЙ ЖЕЛЕЗЫ К ИОДУ
Ш. ФАЗЕКАШ, Л. КЕРТЕС и ДЬ. ПЕТРАШ

Авторы исследовали на эвтиреоидных особах изменение авидитета щитовидной 
железы к иоду при повторяемых после 7 дней измерениях одночасового и 24 часового 
приема с131. Они установили, что функция щитовидной железы показывает количест
венные и качественные колебания. Выдвигается проблема диагностической оценки коле
баний.

ЗНАЧЕНИЕ НЕДОСТАТОЧНОСТИ ЛИМФООБРАЩЕНИЯ В ПАТОЛОГИИ ПОЧЕК
ЛИЦ ПОТЕРПЕВШЫХ ОЖОГ

Ф. РЕНЬИ-ВАМОШ и Л . ХАРШАНЬИ

1. В интерстиции почек лиц после ожога часто наблюдается отек.
2. Несмотря на отек, лимфатические сосуды едва или совершенно не расширены, 

значит, лимфообращение недостаточное.
3. Недостаточность приводит к застою отека (белков), к образованию новой соеди

нительной ткани. Данный процесс способствует поражению почек.

ДЕЙСТВИЕ ДИБЕНАМИНА НА ВЫЗВАННЫЕ НИКОТИНОМ ИЗМЕНЕНИЯ ЭКГ
М. ПАПП и Ф. ШОЛЬТИ

В опытах на собаках было установлено, что вызванные никотином изменения ЭКГ 
можно предотвратить дибенамином. Согласно результатам исследования авторов изме
нения ЭКГ, вызванные никотином, по всей вероятности возникают вследствие обуслов
ленного никотином повышения симпатического тонуса, а не вследствие суживающего 
действия, оказанного на коронарную артерию. В возникновении вызванных никотином 
изменений ЭКГ и аритмий роль играет также повышение тонуса блуждающего нерва



САМОПРОИЗВОЛЬНОЕ ВЫДЕЛЕНИЕ БЕНЗОЙНОЙ КИСЛОТЫ У ПОЧЕЧНЫХ
БОЛЬНЫХ

М. ФЕЛЬДИ, Е. Ш ТАРК, И. РЕВ, К. МИХАЙ, Р. ХЕРМАН и 3. РЕФИ

У  почечных больных наблюдается самопроизвольное выделение бензойной кис
лоты. В случаях, сопровожденных низкой клубочковой фильтрацией, данная аномалия 
накопляется.

КЛИНИЧЕСКИЕ И МЕСТНЫЕ ИСПЫТАНИЯ
П. Д. ОЛЬДХЕМ

Каждое новое лекарство или новый профилактический прием в свое время следует 
испытать также и на человеке. Испытание можно провести бессистемно, посредством 
случайного испытания и клинической оценки, либо систематично, тщательно разработан
ным опытом, при котором все факторы, которые могут искажать результаты, по возмож
ности учитываются при определении экспериментального порядка. В случае наличия 
логических возражений против испытания на человеке, применяется скорее бессистемный 
способ, без контроля, чем разработанное клиническое испытание.

Перед клиническим испытанием весьма важно точное определение различных ком
понентов испытания, напр. группы заболеваний, предназначенной для лечения новым 
лекарством, проводимых испытаний и применяемых критерий. При соблюдении этого 
условия испытание будет ясным и однозначным. Часто бывает, что без сложного анализа 
становится ясным, какой успех достижим, и к каким субъектам результаты относятся.

Необходимо тщательно заботиться также о том, чтобы из результатов изъять от
клонения, ошибки. Для достижения этой цели, весьма полезным средством оказался тот 
принцип, при котором ни больного ни испытателя не ставят в известность о применяемом 
лечении. Это не всегда проводимо, однако если имеется возможность (псевдо-лечениями 
и отделением лечения от его оценки), то изъятие отклонений почти-что обеспечено.

В общем применяемые принципы те же, как в случае основательного эксперимен
тального порядка при всех отраслях науки : выбор, повторение и контроль. В медицин
ской науке более сложные экспериментальные порядки, как правило, непригодны ; 
всегда следует стремиться к простоте плана, и сложные планы следует применять только 
в том случае, если это непременно необходимо для достижения действительных резуль
татов. При испытаниях, проводимых на небольшой области, в значительной степени по
вышается точность использованием самых больных в качестве контроля. Постановку 
такого плана, как напр. латинские квадраты (статистический способ) успешно можно при
менять.

Не следует упускать из вида, что испытание относится не только к средним субъек
там, а ко всем членам определенной группы ; необходима основательная проверка резуль
татов в целях выявления того не оказываются ли новые средства при благоприятных 
средних результатах сильно вредными для отдельных лиц? В этом смысле клинические 
испытания, проводимые на человеках, резко отличаются от физиологических опытов.



YOU CAN ENJOY
the Pleasures of a Plentiful Board again with the Help of

Q A S T R O P I  N
4-Biplienylmethyl-(DI<-tropeyl-a-tropinium)-.bromide 

Anticholinergic Spasmolytic
Gastric and duodenal ulcers • Gastrites 
A m p o u l e s  T a b l e t s

United Works of Pharmaceutical and Dietetic Products 
B U D A P E S T  H U N G A R Y



N e u e s  A n a l e  p t i k u  in
A T M U N Q S A K T I V A T O R

K A R I O N
( f r ü h e r  S P I R A C T I N )

Wirkung stärker und anhaltender als bei Lobelin

K u m u l i e r t  n i c h t !

A sphyxie d e r N eugeborenen  • V ergiftungen

A m p u l l e n  m i t e  u n d  f o r t e

C H E M I S C H E  FABRI K Ç E D E O N  RI CHTER 
B U D A P E S T







The A d a  M e d ic o  publish papers ou medical science in English, German, French and 
Russian.

The A c ta  M e d ic o  appear in parts of varying size, making up volumes.
Manuscripts should be addressed to :

A c ta  M e d ic a
B u d a p e s t ,  V I I I .  K o r á n y i  S . u . 2Ja, I .  B e lk l in ik a

Correspondence with the editors and publishers should be sent to the same address. 
The rate of subscription to the A c ta  M e d ic a  is 110 forints a volume. Orders may be 

placed with “K u l tu r a ” Foreign Trade Company for Books and Newspapers (Budapest VI. 
Népköztársaság útja 21. Account No. 43-790-057-181) or with representatives abroad.

Les A c ta  M e d ic a  paraissent en français, allemand, anglais et russe et publient des
mémoires du domaine des sciences médicales.

Les A c ta  M e d ic a  sont publiés sous forme de fascicules qui seront réunis en 
volumes.

On est prié d’envoyer les manuscrits destinés à la rédaction à l’adresse suivante :

A c ta  M e d ic a
B u d a p e s t ,  V I I I .  K o r á n y i  S .  u . 2 /a ,  I .  B e lk l in ik a  

Toute correspondance doit être envoyée à cette même adresse.
Le prix de l’abonnement est de 110 forint par volume. On peut s’abonner à l ’Entreprise 

du Commerce Extérieur de Livres et Journaux «K u ltu r a » (Budapest VI. Népköztársaság útja 21, 
— Compte-courant No. 43-790-057-181) ou à l’étranger chez tous les représentants ou 
dépositaires.

« A c ta  M e d ic a » публикуют трактаты из области медицинских наук на русском, 
немецком, английском и французском языках.

« A c ta  M e d ic a » выходят отдельными выпусками разного объема. Несколько выпу
сков составляют один том.

Предназначенные для публикации рукописи следует направлять по адресу :

A c ta  M e d ic a

B u d a p e s t ,  V I I I .  K o r á n y i  S . и . 2 /a ,  I .  B e lk l in ik a

По этому же адресу направлять всякую корреспонденцию для редакции и адми
нистрации.

Подписная цена « A c ta  M e d ic a »  — ПО форинтов за том. Заказы принимает пред
приятие по внешней торговле книг и газет «K u l tu r a » (Budapest VI. Népköztársaság 
útja 21. Текущий счет № 43-790-057-181) или его заграничные представительства^! упол
номоченные.



Á r a :  3 0 , — Ft

IN D E X

S te in e r , В .:  The V alue o f S p le n ec to m y  in  th e  T re a tm e n t o f E ssen tia l P u lm o n a ry  H aem o-
siderosis ......................................................................................................................................................  211

P a p p , A . ,  R iskó , T . u n d  S zém a n , S .:  G leichzeitiges V o rk o m m en  v o n  K n o ch en - u n d  L un g en 
tu b erk u lo se  als th e ra p e u tis c h e  A u f g a b e ..................................................................................... 227

E r d é ly i ,  G., Fischer, A .,  H e rm a n n , V . S z ., Takácsy-N agy, L .  u n d  Varga, I .:  E x p erim en 
te lle  U n te rsu ch u n g en  ü b e r  d ie  P a th o g en ese  d e r Schockniere. I .................................. 247

E rd é ly i,  G., Fischer, A .,  T a k á c sy -N a g y , L .  u n d  Varga, T.: E x p erim en te lle  U n te rsu ch u n g e n
ü b e r  die P a th o g en ese  d e r  Schockniere. I I ................................................................................  263

V égh, L . ,  Kocsár, L ., K ertész, L .  a n d  S za ta i, I .:  Iso to p e  S tu d ies  on  th e  L y m p h a tic  C ircu
la t io n  of th e  L iv er in  C hro n ic  L iv e r L esion  ......................................................................... 271

K o v á ch , A .  G. B ., F öldi, M .  u n d  F ed in a , L .:  D ie W irk u n g  eines C ra ta e g u se x tra k te s  au f 
d e n  venösen D ru ck  u n d  a u f  d a s  E rsch ein en  e ines L u n g en ö d em s b e im  S ta rlin g sch en  
H e rz -L u n g e n -P räp a ra t .......................................................................................................................  279

F a za k a s , S .,  Kertész, L .  u n d  P e trá n y i, Gy.: Ü b e r d ie S ch w an k u n g en  d e r J o d a v id itä t  der
Schilddrüse  .................................................................................................................................................  287

R é n y i-V á m o s , F . u n d  H a rsá n y i, L .:  D ie  B e d eu tu n g  d e r L y m p h strö m u n g sin su ffiz ien z
in  de r N ie renpatho log ie  d e r  B ra n d v e rle tz te n  ....................................................................... 293

P a p p ,  M .  an d  Solti, F .:  In f lu e n c e  o f  D ib en am in e  on  N ico tin e -in d u ced  E C G  C hanges 297

F ö ld i, M .,  S tark , E ., R év, J . ,  M ih á ly ,  К . ,  H erm an, R . u n d  R ê fi, Z .: S p o n ta n e  B en zo esäu re 
ausscheidung  bei N ie re n k ra n k e n  ...................................................................................................  303

O ld h a m , P . D .: Clinical a n d  F ie ld  T ria ls  ..............................................................................................  313



h '30H58

ACTA
MEDICA

A C A D E M I A E  S C I E N T I A R U M  
H U N G A R I C A E

A D I U V A N T 1 B U S

A. BABI CS,  P. GEGESI  KISS,  P. GÖMÖRI ,  О. KE R РЕ L»FR О N 1 U S,
I. K Ö R N Y E Y ,  ö .  RAJ KA

R E D I G I T

I. R  U  S Z  N Y Á K

T O M U S  X I V FASCICULI 4

A C T A  M E D .  H U N G

1 9 5 9



ACTA MEDICA
A M A G Y A R  T U D O M Á N Y O S  A K A D É M I A  
O R V O S T U D O M Á N Y I  K Ö Z L E M É N Y E I

K I A D Ó H I V A T A L :  B U D A P E S T  V.  A L K O T M Á N Y  U T C A  21.

Az Acta Medien n é m e t, a n g o l, orosz és fran c ia  n y e lv e n  közöl tu d o m á n y o s  é rtekezéseket 
az  o rv o stu d o m án y  köréből.

A z Acla M edica v á lto z ó  te r je d e lm ű  füzetekben  je le n ik  m eg, tö b b  fü z e t a lk o t egy k ö te te t.
A közlésre szán t k é z ira to k  a  következő  cím re k ü ld e n d ő k  :

Acta M edica
B udapest, V I I I .  K orányi S . u. 2ja , I .  B e lk lin ika

U g y anerre  a c ím re k ü ld e n d ő  m inden  szerkesz tőség i levelezés.

Az Acta M edica  e lő fize tés i á ra  k ö te te n k én t b e lfö ld re  80 fo rin t, k ü lfö ld re  110 fo rin t. Meg
re n d e lh e tő  a  belföld sz á m á ra  az  „A k ad ém ia i K iad ó ” -n á l (B u d a p es t V. A lk o tm á n y  u tc a  21. 
B a n k sz á m la  : 05-915-111-46), a  k ü lfö ld  szám ára  p ed ig  a  „ K u ltú ra ”  K ö n y v  és H ír la p  K ü l
k e resk e d e lm i V álla la tnál (B u d a p e s t  V I. N ép k ö ztá rsaság  ú t ja  21. B an k szám la  43-790-057-181), 
v a g y  a n n a k  külföldi k é p v ise le te in é l, b izom ányosainál.

D ie  Acta M edica  v e rö ffe n tlic h en  A b h an d lu n g en  a u s  dem  B ereiche d e r  m edizin ischen 
W issen sch aften  in d e u ts c h e r , eng lischer, französischer u n d  russischer S p rache.

D ie Acla M edica  e rsch e in en  in H eften  w ech se ln d en  U m fanges. M ehrere  H e fte  b ilden  
e in e n  B an d .

D ie  zu r V erö ffen tlich u n g  b e s tim m te n  M an u sk rip te  sin d  an  folgende A dresse  zu  senden  :

A cta M edica
B udapest, V I I I .  K orányi S . u . 2 /a , I .  B e lk lin ika

A n  die gleiche A n sc h rif t  i s t  au ch  jede  fü r  die R e d a k tio n  b es tim m te  K o rrespondenz  
zu  r ic h te n .

A bonnem en tsp re is p ro  B a n d  : 110 F o rin t. B e s te llb a r  bei dem  B uch- u n d  Z eitungs- 
A u ß e n h an d e ls-U n te rn eh m en  » K u ltú r a « (B u d ap est V I. N é p k ö z tá rsa ság  ú t ja  21. B an k k o n to  
N r. 43-790-057-181) o d e r be i se in en  A u s la n d sv e rtre tu n g en  u n d  K o m m issionären .



РЕАКЦИЯ МОЛОЧНЫХ ЖЕЛЕЗ НА ПРОДОЛЖИТЕЛЬНОЕ 
ВВЕДЕНИЕ ЭСТРОГЕННЫХ ГОРМОНОВ

М. Д. ПОДИЛЬЧАК

КАФЕДРА ГОСПИТАЛЬНОЙ ХИРУРГИИ И КАФЕДРА ПАТОЛОГИЧЕСКОЙ АНАТОМИИ 
ЛЬВОВСКОГО МЕДИЦИНСКОГО ИНСТИТУТА

(Поступило 29. июня 1959 г.)

Известно, что все физиологические процессы в молочных железах 
женщины связаны с состоянием половой сферы в целостном ее понимании и, 
в частности, с нормальной деятельностью яичников. В то же время, нако
пились факты, указывающие, что различные нарушения деятельности яич
ников, нарушение гормонального равновесия могут привести к разным 
патологическим процессам в молочных железах, включая даже образование 
злокачественных новообразований (А. Лакассань, (A. L acassagne) [8], Е. И. 
Пальчевский [10], И. М. Пейсахович [ 12], И. Я. Слоним[15], Е. М. Кузь
мина [6], Ц. Гешиктер, (С. G eschickter) [3], М. Д . Подильчак | 11]  и др.). 
Мы задались целью проследить в эксперименте на кроликах реакцию мо
лочных желез на избыток эстрогенных гормонов в организме животного. Изу
чению этого вопроса уделяется в последнее время довольно много внимания 
(Гешиктер Ц. [3], Е. Л. Пригожина [13], Е. Л. Пригожина и Л. М. Шабад 
[14], А. А. Нестерова [9], В. Гарднер (W. G ardn er) [2] и др.).

МетоОика. Была избрана методика, при помощи которой создавался постоянный 
избыток эстрогенов в организме подолытного животного. Под опытом находилось 65 кро- 
ликов-самок в возрасте 4—6 месяцев, весом 1800—2200 г, которым вводился внутримы
шечно синтетический эстрогенный препарат синэстрол. На протяжении первых шести 
месяцев эксперимента кролики получали 3 раза в неделю по 1 мл 0,1°/0 масляного раствора 
синэстрола, начиная с 7-го месяца опыта, эти же животные получали лишь 2 раза в не
делю 0,1% масляного раствора синэстрола по 1 мл.

Десяти контрольным кроликам-самкам мы вводили аналогично персиковое масло. 
Эги контрольные исследования были нужны для того, чтобы определить значение боле
вых раздражений для развития патологического процесса в молочных железах. Кроме 
того, поскольку продолжительность опытов была велика, следовало учитывать и воз
растные изменения молочных желез.

Продолжительность эксперимента от 6 до 23 месяцев.
По истечении намеченного срока опытов кроликов убивали. Иногда они погибали 

в различные сроки опытов, главным образом от истощения, связанного с длительной 
эстеринизацией.

Для гистологического исследования брались все молочные железы с обеих сторон. 
Каждая железа разрезалась на 2—3 кусочка. Кусочки ткани обычно фиксировались 
в 10% растворе формалина или в ценкеровской жидкости. С каждого блока производи
лось 2—4 среза. Препараты окрашивались гематоксилин-эозином, эозин-азуром и по 
Ван-Г изону.

Результаты опытов. Спустя шесть месяцев от начала опыта, молочные 
железы были заметно увеличены по сравнению с молочными железами конт-

1 Acta Medici XlV/4
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рольных животных. Во всех случаях отмечалось увеличение грудных со
сков, которые приобретали вид сосков кормящих самок.

При микроскопическом исследовании обнаружено следующее. Дольки 
молочной железы разделены прослойками жировой ткани, увеличены в раз
мерах. Железистый эпителий ацинусов сочный, образует солидные участки 
вытянутой формы. Значительная часть протоков расширена, просвет их 
заполнен серозной жидкостью и единичными спущенными клетками желе
зистого эпителия. Отмечены признаки гиалиноза в небольших прослойках 
соединительной ткани, в основном вокруг выводных протоков.

Как видно из вышеприведенного описания микроскопического иссле
дования, внутримышечное введение эстрогенного препарата синэстрола 
продолжительностью в 6 месяцев привело к гиперплазии молочной железы 
с умеренным гиалинозом ее стромы.

Спустя 9—10 месяцев от начала опыта мы наблюдали на фоне выра
женной гиперплазии молочных желез очаги уплотнения с мелкой зерни
стостью.

При микроскопическом исследовании молочных желез обнаружена 
гиперплазия и расширение млечных ходов. Млечные ходы выстланы высо
ким цилиндрическим двуслойным эпителием. Местами эпителий многоряден, 
а в некоторых участках отмечается нагромождение эпителиальных кле
ток друг на друга в виде небольших холмиков. Среди эпителиальных клеток 
имеются фигуры деления ядер, но при этом нет признаков полиморфизма 
клеток и гиперхромазии ядер. Длительное применение синэстрола не оста
валось также без влияния и на железистую паренхиму молочной железы 
крольчихи, но реакция здесь была выражена слабее, чем на млечных про
токах. Отмечены вновь образовавшиеся дольки железистой паренхимы. 
В некоторых случаях наблюдалось значительное увеличение железистых 
долек с расширением альвеол, наполненных секретом. Альвеолы выстланы 
кубическим эпителием.

При исследовании молочных желез крольчих, спустя 13— 14 месяцев 
от начала опыта, обнаружены изменения, которые своей структурой напо
минают изменения, наблюдающиеся при различных формах мастопатии. 
При гистологическом исследовании определяется уплотнение, склерозиро
вание внутридольковой соединительной ткани. Разрастается и уплотняется 
также и соединительная ткань, окружающая ходы и выводные протоки 
железы. В соединительной ткани молочной железы наблюдается скопление 
главным образом лимфоцитов, располагающихся в виде отдельных рассеян
ных очагов. На фоне вышеприведенных изменений внутридольковой ткани 
видны кисты. Наблюдается кистовидное расширение как ацинусов, так и 
ходов, особенно мелких. Эпителий больших кист представлен одним рядом 
уплощенных продолговатых клеток. Иногда попадаются в препарате кисты 
или, чаще, группы кист покрытые более светлым эпителием, чем обычные
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эпителиальные клетки. Это — крупные, высокие, сочные клетки, с эозино
фильной протоплазмой, окрашивающейся при обычной окраске в бледно- 
розовый цвет. В протоплазме этих клеток можно обнаружить жировые 
субстанции в виде мелких капельных включений.

Микроскопическая картина очага кистозно-фиброзной мастопатии,

Фото I. Ткань молочной железы ; группы кист, образовавшихся путем кистозного расши
рения ацинусов и ходов дольки ; фиброзное изменение внутридольковой ткани. Преперат 

окрашен гематоксилин-эозином. Увеличение 130 раз

вызванной продолжительным введением эстрогенного препарата синэстрола, 
представлена на фото I.

При исследовании молочных желез крольчих спустя 17— 18 месяцев 
от начала опыта отмечена выраженная пролиферация эпителия, высти
лающего кисты и ходы. Эпителий образует сосочкообразные выросты, со
стоящие из нагроможденных друг на друга клеток. Эти выросты могут быть 
настолько длинными, что перебрасываются, как мостики, от одной стенки 
кисты к противоположной ; в кистах средней величины эти переплетаю
щиеся гирлянды образуют как бы кружева. Описываемые сосочкообразные 
выросты не имеют собственной соединительной основы, а представляют лишь 
скопление эпителиальных клеток. В других случаях такие сосочки состоят 
из тонкой соединительно-тканной основы с проходящими в ней крове
носными сосудами, на которой расположены клетки эпителия. В дальнейшем 
сосочек древовидно разветвляется, верхушки по соседству расположенных
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ворсин сливаются, в результате чего образуются сложные картины папил
лярно-аденоматозных разращений, именуемых папиллярными или внутри- 
каналикулярными цистаденомами. Эпителий папиллярных разращений обыч
но высокий, располагается на ворсинках в два ряда, в большинстве случаев

Фото II.  Сосочковые разрастания эпителия кисты. Краска гематоксилин-эозином.
Увеличение 130 раз

сохраняет правильность и порядок в своем расположении (см. фото II). 
На фото II видны сосочковые разрастания эпителия кисты.

Папиллярными разрастаниями иногда поражена значительная часть 
молочной железы, где имеются изменения мастопатии ; однако в большин
стве случаев эти образования занимают область распространения одного, 
двух, редко трех отдельных крупных протоков железы с их разветвле
ниями, вплоть до ацинусов. Такое распределение папиллярных разращений 
и цистаденом установлено на сериальных срезах через всю пораженную 
железу. В нежных ворсинках папиллярных образований часто видны нару
шения кровообращения, кровоизлияния. Поэтому кисты, в которых распо
лагаются ворсинки, бывают выполнены бурой или кровянистой жидкостью.

При исследовании молочных желез крольчих, спустя 21—23 месяца 
от начала опыта, наряду с морфологическими признаками мастопатии обна
ружены то единичные, то множественно расположенные в паренхиме молоч
ной железы фиброаденомы. Фиброаденомы молочных желез возникли у 5-ти 
из 14-ти животных, переживших 21 месяц опыта (срок возникновения первой
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аденомы). Новообразования были плотны на ощупь, дольчаты, на разрезе 
— белого цвета. Опухоли легко вылущивались, были четко отграничены от 
прилежащей ткани железы. В большинстве случаев фиброаденомы распо
лагались вблизи крупных выводных протоков, в которых наблюдалась 
пролиферация эпителия. Фиброаденомы состояли из узлов волокнистой,

Фото III.  Фиброаденома молочной железы, вызванная синэстролом. Окраска гематок
силин-эозином. Увеличение 55 раз

местами гиалинизированной соединительной ткани. В фиброзной строме 
железистые элементы распределены неравномерно (см. фото III и IV). 
В прилежащих к фиброаденомам участках молочных желез крольчих, 
получавших синэстрол, наблюдалась картина кистозной мастопатии с участ
ками бурной пролиферации эпителия. В некоторых случаях установлено, 
что считавшиеся по макроскопическому виду единичными узлы фиброаде
номы, при микроскопическом исследовании состояли из нескольких опухо
левых узелков, слившихся в общий конгломерат. В ряде случаев эти мелкие 
и более крупные составные узелки были разделены прослойками опорной
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стромы органа, вследствие чего совершенно очевидным становилось мульти- 
центричное возникновение фиброаденом, хотя и на ограниченном участке 
ткани железы.

У контрольных животных, получавших парентерально синэстрол, 
не было обнаружено изменений, сколько-нибудь напоминающих мастопатию.

Фото IV. Фиброаденома молочной железы, вызванная длительной эстренизацией кролика.
Окраска методом Ван—Гизона. Увеличение 55 раз

Обсуждение результатов опыта. Полученные данные опыта проли
вают свет на патогенез мастопатии и фиброаденом. Необходимо отметить, 
что по вопросу мастопатий возникло целый ряд теорий. Сторонники воспа
лительной теории возникновения мастопатии (Ф. Кениг, (F. K önig) [4]) 
видят в обширных лимфоидных инфильтратах, располагающихся при масто
патии вокруг кист, признаки воспаления. Ц. Шиммельбуш, (Schim m elbusch 
С). [16] и др. рассматривают мастопатию как истинно опухолевый процесс. 
В этом процессе первичным является разрастание эпителия, который затем 
гибнет в центре узла и образует кисту. Ф. Кромпехер, (F. K rom pecher) [5] 
предлагает рассматривать мастопатии как гетеротопический процесс эмб
риологического перемещения из подмышечных впадин зачатков крупных
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потовых желез (апокриновых) с их светлым эозинофильным эпителием и с 
последующим развитием настоящей опухоли — поликистомы.

Результаты наших исследований дают нам право утверждать, что в 
патогенезе мастопатии существенное значение играет нарушение в гормо
нальном балансе организма в сторону увеличения эстрогенов. Наши данные 
свидетельствуют о дисгормональном генезе мастопатии, о значении гипер- 
фолликулинемии в ее возникновении. Большую роль при этом играет дли
тельность гиперэстринизации. Изменения по типу кистозной мастопатии, 
а впоследствии фиброаденомы, были получены после сравнительно продол
жительных сроков введения эстрогенов. Мы полагаем, что образование кист 
связано с усилением секреции железы на почве гормональных стимулов, 
а также с уменьшением всасывания секрета вследствие склерозирования 
окружающей железистые элементы соединительной ткани. Избыточное 
содержание в организме животного эстрогенов играет существенную роль 
в возникновении не только мастопатии, но и фиброаденом молочной железы. 
Оба заболевания (мастопатия и фиброаденомы) при всем выраженном их 
морфологическом различии часто наблюдаются в молочных железах одно
временно. Это указывает на то, что патогенез мастопатии и фиброаденомы 
является общим. Мы присоединяемся к взгляду тех исследователей, которые 
являются сторонниками гормональной теории возникновения и мастопатии 
и фиброаденом. Наши данные совпадают с наблюдениями ряда авторов 
(И. Я. Слоним [15], Е.М. Кузьмина [7], О. М. Веденина (1|), которые, иссле
дуя содержание эстрогенов в моче женщин, страдающих мастопатиями или 
фиброаденомами, отметили во всех случаях патологическую гиперфоллику- 
линизацию или увеличение количества гормона желтого тела, или извра
щение их циклического соотношения за период менструального цикла.

Выводы

1. При парентеральном введении кроликам-самкам эстрогенного пре
парата синэстрола продолжительностью одного года обнаружены в молоч
ных железах изменения типа кистозно-фиброзной мастопатии.

2. При применении синэстрола продолжительностью 17—-18 месяцев 
на фоне мастопатии отмечена значительная пролиферация эпителия, высти
лающего кисты, с образованием папиллярных разрастаний.

3. При исследовании молочных желез кроликов-самок, спустя 21—23 
месяца от начала опыта, обнаружены наряду с морфологическими призна
ками мастопатии то единичные, то множественные фиброаденомы.

4. Полученные данные опытов дают нам право считать, что в пато
генезе мастопатии и в возникновении фиброаденом существенное значение 
имеет нарушение в гормональном балансе организма в сторону увеличения 
эстрогенов.
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W ig g e r ’s classical s tu d ies  have defined  th e  dynam ic  d e ta ils  o f th e  h e a r t 
b e a t in  th e  dog [1]. T h ere  are  m an y  m ethods to  follow  th e  even ts o f  m echan ical 
systo le  in  m an , b u t  m o st o f these  arc in a c c u ra te  an d /o r req u ire  com plicated  
eq u ip m en t. T he usefu lness o f th e  b a llis to ca rd io g rap h  in  th e  s tu d y  o f  ca rd iac  
dynam ics has been  d e m o n s tra te d  b y  sev era l a u th o rs  in  th e  p a s t  few  years, 
an d  th e  a p p a ra tu s  offers new  m eans for in v e s tig a tin g  th e  d y n am ic  ev en ts  o f  
systo le  in  m an  [2, 3, 10].

T he use o f m u ltip le  oscillographs m akes i t  possible to  reco rd  a t  id en 
tic a l sensitiv ities th e  ECG , ca ro tid  pulse cu rv e , phon o card io g ram  a n d  b a l
lis tocard iog ram  s im u ltan eo u sly .

T he p resen t re p o r t  deals w ith  th e  re in v e s tig a tio n  o f th e  te m p o ra l re la tio n 
sh ip  o f b a llis to ca rd io g rap h ic  w aves to  th e  d y n am ic  even ts o f th e  v e n tr ic u la r  
systo le , an d  p resen ts  som e d a ta  regard ing  th e  d u ra tio n  o f th e  p h ases  o f  th e  
m echan ical systo le  in  n o rm al sub jec ts .

M ethods

An accelera tion  b a llis to ca rd io g ra p h , based  on  th e  so-called  “ U ”  effect, w as used [4 ]. 
T ech n ica l checking u n d o u b te d ly  p ro v ed  th a t  th e  in s t ru m e n t  reg is tra te d  n o th in g  b u t  acce le r
a tio n . T he reco rd ing  dev ice  w as a n  E lem a M ingograph  T y p e  42, Heilige M u ltisc rip to r o r  
K lin ik  “ 4”  e lec tro ca rd io g rap h , eq u ip p ed  for s im u ltan eo u s  reco rd ing  of b a llis to ca rd io g rap h ic  
trac in g , h e a r t  sounds an d  ca ro tid  sphygm ogram . T he speed  o f th e  cam era  was se t a t  50 m m /sec.

W e m ade trac in g s  fro m  200 su b jec ts , aged fro m  16 to  30 years. All o f  th e m  w ere 
a p p a re n tly  free o f h e a r t  d isease.

T he div ision  of th e  v a rio u s  phases o f systo le  co n fo rm s in  general to th o se  o u tlin ed  
by W i g g e r s  Ш - T he f i r s t  p h ase  o f systo le , th e  iso m etric  c o n tra c tio n , m ay  be d e fin ed  as 
th e  ph ase  w hen all va lves a re  c losed a n d  in tra v e n tr ic u la r  p re ssu re  is rising  ra p id ly . T h e  second 
p a r t  o f sy s to le , th e  iso to n ic  c o n tra c tio n  or e jec tio n , beg ins w ith  th e  opening  o f  th e  sem i
lu n a r  va lve  an d  te rm in a te s  w ith  its  closure. T his p h ase  consists of tw o p a r ts  : th e  ra p id
or m ax im al e jection , w hich  te rm in a te s  w hen th e  p re ssu re  o f  th e  v en tric le  an d  th e  p ressu re  
o f th e  e fferen t a r te ry  re ac h  th e ir  com m on p eak , a n d  th e  slow  or reduced  e je c tio n  w hich 
te rm in a te s  w ith  th e  end  o f th e  systo le .

Results

R ep resen ta tiv e  trac in g s  are  show n in F ig. 1. T ab le  1 su m m iriz e s  th e  
d a ta  concerning th e  d u ra tio n  of each phase o f th e  v en tricu la r sy sto lic  cycl
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1. Isom etric contraction phase. V en tricu la r sy sto le  begins as th e  p ressu re  
in  th e  v en tric le  s ta rts  to  rise . T h e  closure of th e  A —V valves an d  th e  
r a p id  in c rea se  in  th e  in tra v e n tr ic u la r  tension  is d en o ted  a t  th e  b eg in n in g

R

F ig . 1. S ch em atic  re p ro d u c tio n  o f  b a llis to ca rd io g rap h ic  trac in g s  to  show  th e  t im in g  of 
w a v es  a n d  re la tio n sh ip  b e tw een  th e  w aves o f b a llis to ca rd io g rap h ic  trac in g  a n d  th e  c a ro tid  

pu lse , e le c tro c a rd io g ram  a n d  p h o n o card io g ram  
L in e  1 d en o te s  th e  onset an d  lin e  2 th e  end  of isom etric  c o n tra c tio n . Line 3 d iv id es rap id  

and reduced  e je c tio n . L ine 4 d em arca tes  th e  en d  of systole

Table 1

Isom etric  contraction phase:

6 cases .03 sec. 3 %
93 „ .04 „ 46.5% 1 0 - 1 3 % o f th e to ta l systole in  35

88 .05 „ 44 % 1 4 - 1 6 % », » 128

13 „ .06 „ 6 .5% 1 7 - 1 9 % »» ” ” 37
cases.

R a p id  ejection phase

48 cases .09 sec. 24.0%

116 • 10 „ 58.0% 2 9 - 3 0 % of th e to ta l systole in  28

36 „ .11 „ 18.0% 3 1 - 3 2 % ” ” ” „  172
cases.

R educed  ejection phase
31 cases .16 — .17 sec. 15.5% 5 1 - 5 4 % of the to ta l systole ill 72

152 „ .1 8 - ,1 9  „ 76.0% 5 5 - 5 8 % » » .. „  108

17 „ .20 -.22 „ 8 .5% 5 9 - 6 0 % ” ” ” „  20
cases.
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o f th e  v ib ra tions o f  th e  f irs t h e a r t  sound . T he beg inn ing  o f  th e  v ib ra tions 
o f  th e  firs t h e a r t so u n d  coincides w ith  th e  p o in t G o f th e  ballis to card io g ram , 
as show n in F ig . 1. I t  should  be  em phasized  th a t  th e  o n se t o f  v en tricu la r 
sy s to le  occurred a t  p o in t G of th e  b a llis to ca rd io g rap h ic  trac in g .

Isom etric  c o n tra c tio n  te rm in a te s  as th e  sem ilu n ar v a lv e  opens and  rap id  
e jec tio n  in to  th e  a o r ta  and  p u lm o n a ry  a r te ry  begins. A t th e  beg in n in g  of 
e jec tio n  th e  f irs t h e a r t  sound  v ib ra tio n  has a lread y  reached  a m a x im a l am pli
tu d e . T he end o f iso m etric  c o n tra c tio n  is in d ica ted  a t  th e  foo t o f  th e  caro tid  
pu lse  w ave. The la rg e  v ib ra tio n  o f  th e  f irs t  h e a r t  sound  an d  th e  foo t o f the  
c a ro tid  a rte ry  pu lse  cu rv e  coincide w ith  th e  p e a k  o f w ave I I  o f  th e  b a llis to 
ca rd io g ram . This su p p o rts  th e  o b se rv a tio n  th a t  th e  period b e tw een  th e  onset 
o f  th e  H w ave (p o in t G) a n d  th e  p eak  o f th e  I I  w ave correspond 
to  th e  period of iso m etric  c o n tra c tio n  o f th e  ven tric le . T hus th e  G — H  in te rv a l 
se rves as m easure o f  th e  tim e  o f iso m etric  c o n trac tio n .

2. The rapid ejection phase beg ins w ith  th e  end  of th e  iso m etric  co n trac tio n  
p h ase  and  te rm in a te s  w hen  th e  p ressu re  o f th e  v en tric le  an d  th e  efferent 
a r te ry  reach  th e ir  com m on  peak . T h is is in d ic a te d  on th e  c a ro tid  tra c in g  by  
th e  descending  o f th e  p eak  of c a ro tid  pu lse  cu rve . W hen  ca ro tid  a r te ry  curve 
a n d  ba llis to ca rd io g ram  are  reg is te red  s im u ltan eo u sly , w ave J  o f  th e  b a llis to 
ca rd io g rap h ic  tra c in g  overlaps th e  p eak  o f  ca ro tid  pulse tra c in g . T hus th e  
p eak  o f wave J  co rresp o n d s to  th e  end  o f ra p id  e jec tion  from  th e  ven tric le . 
T h e  in te rv a l be tw een  th e  peak  o f  th e  H  w ave an d  th e  p eak  o f th e  J  w ave 
eq u a ls  th e  phase o f ra p id  ejection .

3. Reduced ejection phase. W ith  th e  end  o f  ra p id  e jec tio n , th e  reduced  
e jec tio n  begins (J  w ave). The red u ced  e jec tion  te rm in a te s  w ith  th e  end  o f the 
to ta l  systo le. This occurs w ith  th e  closure o f  th e  sem ilu n ar va lves. T h e  onset 
o f  th e  second h ea rt so u n d  is used to  d e te rm in e  th is  p o in t. W e fo u n d  th a t  th e  
o n se t o f  th e  second h e a r t  sound is synch ro n o u s w ith  th e  p e a k  o f th e  b a llis to 
ca rd io g rap h ic  w ave L. T h u s  i t  shou ld  be em phasized  th a t  th e  o n se t o f  reduced  
e jec tio n  occurred a t  th e  p eak  of th e  J  w ave an d  ended a t  th e  p e a k  o f th e  L 
w ave o f  th e  ba llis to card io g rap h ic  tra c in g .

4. T o ta l e jec tion  is the sum  o f th e  d u ra tio n  o f ra p id  e jec tio n  an d  of 
red u ced  ejection.

5. T he d u ra tio n  o f  to ta l  systo le  is the  sum  o f iso m etric  c o n tra c tio n  phase 
an d  th e  d u ra tio n  o f th e  to ta l  e jec tion .

D uration o f  the in d iv id u a l phase o f  m echanical systole. T he  d a ta  con
cern ing  th e  d u ra tio n  o f  th e  phase o f  m echan ical systo le  in  n o rm a l su b jec ts  
are sum m arized  in T ab le  1.

(i) T he isom etric  c o n trac tio n  ph ase , m easu red  from  th e  b a llis to c a rd io 
g raph ic  trac in g  (G — H  in te rv a l)  has a d u ra tio n  o f 0 .0 4 —0.06 seconds, w ith  a 
m ean  va lu e  of 0.045. T h e  d u ra tio n  o f  th e  isom etric  c o n tra c tio n  p h ase  was 
p lo tte d  graph ica lly  a g a in s t to ta l  ca rd iac  cycle-leng th  an d  to ta l  sy sto le . The
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d u ra t io n  o f  th e  isom etric  p h a se  h a d  no d irec t re la tio n  e ith e r  to  to ta l  cycle 
le n g th , o r  to  th e  d u ra tio n  o f  t o t a l  s y s to le .

(ii) T h e  d u ra tion  o f th e  p h a se  o f  rap id  e jec tion , m easu red  from  th e  peak  
o f  th e  H  w ave to  th e  p e a k  o f  th e  J  w ave ran g ed  fro m  0.09 sec to  0.11 sec 
(m ean , 0 .10  sec). The d u ra tio n  in  seconds of th e  p h ase  o f ra p id  e jec tion  p lo tte d

Cycle length

Fie;. 2. T he du ra tio n  o f th e  ra p id  e jection  in seconds, p lo tte d  ag a in st cycle len g th
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F ig . 3. The d u ra tio n  o f re d u c e d  e jection  in  seconds, p lo tte d  ag a in st cycle len g th

a g a in s t  to ta l  cycle le n g th  re v e a le d  no c o n s ta n t p ro lo n g a tio n  of th is  phase  
w ith  th e  longer cycle le n g th  ( F ig. 2 ) .  The d u ra tio n  o f ra p id  e jec tion , how ever, 
sh o w ed  a significant d ire c t co rre la tio n  w ith  th e  le n g th  of th e  systo le  as fa r  
as i t  increased  w ith  th e  p ro lo n g a tio n  of systo le  (F ig . 4). T his m eans th a t  in  
th e  l a t t e r  case th e  re la tiv e  d u ra tio n  of rap id  e jec tio n  w as also p ro p o rtio n a lly  
lo n g e r. T he percen tage  o f  sy s to lic  d u ra tio n  re p re se n te d  b y  ra p id  e jec tion  was 
fo u n d  to  be less th a n  33 p e r  cen t.
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(iii) T he phase o f  reduced  ejection  co rresp o n d s to  th e  J  — L  in te rv a l. 
T h is ranged  from  0.16 sec to  0.28 sec, w ith  a m e a n  o f 0.185 sec. T h e  d u ra tio n  
o f th is  phase show ed a te n d e n c y  to  be p ro lo n g ed  w ith  th e  increase  in  cycle 
len g th  (F ig . 3 ) .  T h is re la tio n sh ip , how ever, d id  n o t seem  to  be s tr ic t . There

Fig. 4. T he d u ra tio n  o f ra p id  e jection , p lo tte d  a g a in s t th e  d u ra tio n  of to ta l  systo le

■25 27 ■29 -31 3 3  35 37 39
Systole

Fig. 5. T he d u ra tio n  o f re d u ce d  e jection  in  seconds, p lo tte d  ag a in s t th e  d u ra tio n
systole

of to ta l

was a d irec t re la tio n sh ip  be tw een  th e  d u ra tio n  o f  red u ced  e jec tion  an d  th e  
len g th  o f  th e  to ta l  sy sto le  (F ig . 5 ) . The d u ra tio n  o f  red u ced  e jec tion  alw ays 
am o u n ted  to m ore th a n  51 p er cen t of th e  to ta l  sy sto le , i.e. th e  re la tiv e  tim e 
o f reduced  ejection  w as m ore  th a n  h a lf th e  sy sto lic  tim e .

(iv) As to  th e  re la tio n sh ip  betw een  th e  d u ra tio n  o f rap id  a n d  reduced  
e jec tio n , th e re  w as a s t r ic t  re la tio n  betw een th e  tw o  phases  of to ta l  e jec tio n  :
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th e  p ro p o r t io n  of ra p id  e jec tio n  an d  reduced  e jec tio n  was 1 to  1.6 — 1.8. In  
o th e r  te rm s , reduced  e jec tion  seem s to  tak e  5 0 —80 p er cen t m ore tim e  th a n  
ra p id  e je c tio n  does. T he d u ra tio n  o f b o th  rap id  an d  reduced  e jec tio n  increases 
w ith  th e  p ro longa tion  o f th e  to ta l  systo le  ; th e  re la tio n  b e tw een  th e  tw o

co n stan t (  F ig. 6 )

15,b % 30% 5b-,5%

Total systole 33 sec 0,05-
sec

T
0,10 sec

I I ' I I I I I 
0,18 sec

16% 30%
/  1,0 

32%

F ig . 6. D ia g ram m a tic  re p re se n ta t io n  of th e  d iffe ren t ph ases o f th e  m ec h an ic a l systo le. 
<i) T h e  d u ra tio n  of systo le  is 0.30 sec ., th e  tim e  of iso m etric  c o n trac tio n  0.05 sec ., th e  rap id  
e je c t io n  0 .10 sec. and  th a t  o f re d u ce d  e jec tio n  0.18 sec. T he ra tio  betw een  ra p id  a n d  reduced

e je c tio n  is 1 : 1.8
b)  T h e  d u ra tio n  of systo le  has sh o rte n ed  ; th e  rap id  an d  th e  reduced  e jec tio n  h a v e  sho rten ed

also, b u t  th e  ra tio  is u n ch an g ed
c )  T h e  sy s to le  has pro longed  ; ra p id  an d  red u ced  e jec tio n  becam e longer, th e  ra tio  d id  no t

change
W ith  a  change  in th e  d u ra tio n  o f th e  to ta l  systo le th e  p e rcen tag e  of th e  in d iv id u a l phases

re m a in e d  unch an g ed

D iscussion

S tu d ies  on th e  phases o f  ca rd iac  cycle in  m a n  an d  dog w ere c a rr ie d  o u t by  
n u m e ro u s  au tho rs [5, 6, 7, 8, 9, 10, 11] record ing  v a rious com b in a tio n s o f  venous 
a n d  a r te r ia l  pulse trac in g s w ith  h e a r t  sounds. D ifferen t tim in g  dev ices m ust 
s im u lta n e o u s ly  be em ployed  to  d en o te  th e  onset o f various phases. T h ere  are, 
h o w ev e r, certa in  in h e ren t e rro rs. T im ing  devices such as h e a r t  so unds and  
c a ro t id  sphygm ogram s c o n s titu te  a source o f e rro r in  th e  d e lin ea tio n  o f phases 
w h en  lags in  record ing  are  n o t acco u n ted  for. In d iv id u a l trac in g s  also  h av e  a 
c e r ta in  source of e rro r ; w ith  th e  use o f th re e  d ifferen t trac in g s  th is  error 
w o u ld  be th reefo ld , as p o in te d  o u t by  H o l l d a c k .

T h e different m eth o d s m easu rin g  th e  d u ra tio n  of th e  phases o f  card iac 
cycle  in d ica te  th e  b eg inn ing  o f th e  systo le  from  th e  Q w ave on th e  e lec tro 
c a rd io g ra m . The Q R S com plex  h as  been p ro v ed  to  p recede th e  e lev a tio n  of
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le ft in tra v e n tr ic u la r  p ressure an d  th e  onse t o f  m echan ical systo le  [12, 13, 14]. 
T h e  in te rv a l was fo u n d  to  range  fro m  0.017 to  0.035 sec by  W i g g e r s  ; from  
0.017 to  0.021 sec b y  G a r t e n  ; 0.02 — 0.025 sec b y  L aszt  an d  M ü l l e r  ; 
0.03 — 0.05 sec b y  C e r l e t t i  an d  W e i s s e l . F ro m  these  d a ta  i t  follow s th a t  
all m e th o d s w here th e  beginning o f iso m etric  c o n trac tio n  is p u t on th e  Q w ave 
o f th e  e lec trocard iog ram  yield a lo n g er iso m etric  phase.

I t  has been p ro v ed  th a t  th e  o n se t o f iso m etric  co n trac tio n  o f th e  v en tric le  
is d e n o ted  by th e  f ir s t  v ib ra tio n  o f th e  f irs t  h e a r t  sound . The p ra c tic a l d e te rm i
n a tio n  o f th e  onset o f  isom etric  c o n tra c tio n  is s till d ifficu lt. On th e  o th e r  h an d  
p o in t G of the  ba llis to ca rd io g rap h ic  tra c in g  coincides w ith  th e  f irs t  v ib ra tio n s  
o f th e  f ir s t  h ea rt sound . This p o in t is easily  de te rm in ab le  and  th e re fo re  m ost 
c o n v en ien t for th e  d e te rm in a tio n  o f  th e  o n se t o f th e  v en tr ic le ’s iso m etric  
c o n tra c tio n .

T h e  end of iso m etric  co n trac tio n  is, acco rd in g  to  our experience, d en o ted  
b y  th e  peak  of th e  14 wave o f th e  b a llis to ca rd io g rap h ic  trac in g . As to  th e  
o rig in  o f th e  H  w ave th e re  is som e d ifference  o f  opin ion . A ccording to  N i c k e r 
s o n  [16], th e  H  w ave is p roduced  b y  a u ric u la r  co n trac tio n . K u o  et al. [17] 
a n d  o th e rs  show ed th a t  in som e cases w aves w hich  m igh t be in te rp re te d  as H  
w aves are  seen in  th e  absence o f  ac tiv e  a tr ia l  co n trac tio n , as fo r in s ta n c e  
d u rin g  au ricu la r f ib rilla tio n . T h is m eans th a t  th e  H  w ave sh o u ld  be a t t r i 
b u te d  to  v e n tr ic u la r  systo le. D e  L a l l a  et al. [18] concluded th a t  th e  H  w ave 
is th e  im age of a force produced  b y  th e  ap e x  th ru s t  as well as b y  a tr ia l  con
tra c tio n . S t a r r  an d  S c h r o e d e r  [19] an d  H a m il t o n  [20] re la te d  th e  b e g in 
n ing  o f isom etric  c o n trac tio n  to  th e  H  w ave. T a n n e n b a u m  et al. [2] s tu d ie d  th e  
te m p o ra l re la tio n sh ip  o f the  vario u s w aves o f th e  b a llis to card io g ram  b y  m eans 
o f s im u ltan eo u sly  recorded  e lec tro card io g ram s an d  e lec tro k y m o g ram s o f th e  
g re a t vessels and  h e a r t  cham bers. T h e y  fo u n d  th e  G —H  in te rv a l closely  to  
co rrespond  to  th e  isom etric  co n tra c tio n  phase . T h is is in ag reem en t w ith  our 
experience.

A ccording to  o u r observ a tio n s, th e  p e a k  o f the  J  w ave o f th e  b a llis to 
ca rd io g ram  coincides w ith  th e  p eak  o f  th e  c a ro tid  pulse w ave w h ich  re p re 
sen ts  th e  end o f ra p id  ejection  an d  th e  s ta r t  o f reduced  e jec tion . T a n n e n 
b a u m  et al. [2] show ed th a t  th e  p e a k  o f th e  J  w ave occurred  a t  th e  p e a k  o f  
v e n tr ic u la r  e jec tion  phase o f th e  a o rtic  e lec trokym ogram . In  th e  co n cep t 
o f S t a r r  et al. [15] th e  H  — I in te rv a l accom pan ies early  v e n tr ic u la r  e jection  
an d  th e  p eak  of th e  J  w ave deno tes th e  en d  o f ra p id  ejection . T h u s  i t  seem s 
c e r ta in  th a t  th e  J  w ave shows th e  en d  o f  ra p id  e jection , so th a t  th e  H  — J  
in te rv a l m ay  serve as th e  m easure  o f  th e  d u ra tio n  o f rap id  ejec tion .

T h e  reduced  e jec tion  phase s ta r ts  w hen  th e  rap id  e jec tion  p h ase  has 
te rm in a te d , a t th e  p eak  of the  b a llis to ca rd io g rap h ic  J  w ave, w ith  th e  closure 
o f th e  sem ilunar va lves. H a m il t o n  [20] n o te d  th a t  th e  incisure o f th e  cen tra l 
pu lse , w hich corresponds to  th e  end o f  th e  e jec tio n  phase, occurs a t  th e  sam e
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tim e  as th e  L  w ave o f b a llis tic  trac in g . T he en d  o f  th e  ejection  phase is u su a lly  
d e te rm in e d  from  th e  second h e a r t sound . I t  co incides w ith  th e  L w ave on th e  
b a llis to ca rd io g ram . T h is m eans th a t  th e  e jec tio n  p h ase  te rm in a te s  a t  th e  p eak  
o f  th e  L  w ave an d  th e  red u ced  e jec tion  ph ase  co rresp o n d s to  th e  J  — L  in te rv a l.

T h e  d u ra tio n  o f th e  single phases of th e  ca rd ia c  cycle as m easu red  b y  th e  
b a llis to ca rd io g rap h ic  m e th o d  is p resen ted  in  T ab le  1. In  T able 2 th e  d u ra tio n  
o f th e  v a rio u s  phases o f th e  systo lic  cycle as d e te rm in e d  from  b a llis to c a rd io 
g ra p h ic  tra c in g s  are  co m p ared  to  th e  co rresp o n d in g  values y ielded  b y  o th e r  
m e th o d s .

T h e  d u ra tio n  o f isom etric  c o n trac tio n  as m easu red  by  our m e th o d  w as 
0.04 — 0.05 sec in  n o rm al su b jec ts . T he longer d u ra tio n  found by  som e a u th o rs  
is  p ro b a b ly  erroneous, ow ing to  th e  fac t t h a t  th e  beg inn ing  o f th e  p h ase  w as 
p u t  b y  th e m  a t th e  Q w ave o f th e  e lec tro card io g ram , in  sp ite  o f th e  p ro v en  
fa c t [12, 13, 14] th a t  th e  Q w ave precedes th e  beg in n in g  of th e  m echan ica l 
sy s to le . O u r re su lts  su p p o rt th o se  find ings acco rd in g  to  w hich th e  iso m etric  
c o n tra c tio n  is p ra c tic a lly  c o n s ta n t. This seem s to  be in  c o n tra s t w ith  th e  
c la ss ica l o b se rv a tio n  o f S t a r l i n g  [24] an d  o th e rs , viz. th a t  th e  iso m etric  
c o n tra c tio n  phase is m odified  by  h aem o d y n am ic  in fluences. I t  m u st, how ever, 
he ta k e n  in to  acco u n t th a t  d u rin g  th ese  o b se rv a tio n s  the  h e a r t r a te  was 
c o n s ta n t , w hile in o u r s tu d ies  it w as chang ing . W ith  th e  p ro lo n g a tio n  o f  th e  
to ta l  sy s to le  th e  d u ra tio n  o f th e  isom etric  p h ase , expressed  as th e  p e rcen tag e

Table 2

A uthor
Isom etric

contraction
F u ll

ejection
R apid

ejection
R educed
ejection

1. M. H ochhaus 1893 .0 7 - .1 0 — — —

2. G. C. R obinson and 
G. D rap car 1910 .07 —.085 — — —

3. A . M üller and  P. B reuer 
1911 .0 7 - ,1 6 8 — — —

4. W . W eitz 1918 .0 4 5 - .0 8 .195 —.315 — —

5. K . T ig ersted t 1921 . 0 2 - ,  10 — — —

6. L. N . K a tz  an d  H . S. Feil 
1923 .024—.089 .22 —.298 — —

7. C. J .  W iggers 1923 .04 —.06 .21 — .30 .0 9 - .1 4 . 1 2 - ,  16

8. E . E dens 1931 .0 7 - .0 8 5 .2 3 - ,2 9 - —

9. W . Schm itz an d  H . 
Schaefer 1935 .1 3 - ,1 5 _ _ _

10. К . B lum berger 1940 .06 —.09 .20 —.31 - —

11. 0 .  T an n en b au m 1952 .04 —.08 .27 —.42 .0 8 - ,1 4 .1 3 —.24

12. К . W illys 1950 .03 —.08 .17 —.32 .0 6 - ,2 1 .0 4 —.20
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o f to ta l  sy sto le , had  d ecreased , v a ry in g  b e tw e e n  11 per cent an d  19 p e r  cen t 
w hen th e  frequency  w as changing.

T h e  d u ra tio n  of th e  phases of ra p id  a n d  reduced  ejection v a r ie d  over a 
fairly  w ide  range in  n o rm a l sub jec ts . P lo t t in g  th is  value a g a in s t th e  len g th  
of th e  to ta l  systo le a s tr ic t  d irec t re la tio n sh ip  w as observed. W h en  th e  d u ra 
tion  o f th e  to ta l  sy sto le  w as len g th en ed , th e  ra p id  resp. the  re d u c e d  e jec tion  
phase w as prolonged, red u ced  e jection  m o re  th a n  rap id  e jec tion . T h is  is in 
acco rd an ce  w ith  th e  experience  of W iggers [21, 22] and K atz [22, 2 3 ] .  T hese 
in v e s tig a to rs  s tu d ied  th e  effect of in c re a se d  venous re tu rn  a n d  increased  
a r te ria l res is tan ce  up o n  th e  e jection  p h a se  in  dogs, w ith  the  h e a r t  r a te  being 
c o n s ta n t. R ap id  in fusion  o f  saline p ro longed  th e  ejection  phase, m o re  m a rk e d ly  
th a t  o f  red u ced  e jec tion  th a n  th e  p h ase  o f  ra p id  ejection. In c re a se d  a r te r ia l 
re s is tan ce  lead  to  a sh o rten in g  of e jec tio n , espec ia lly  of reduced  e je c tio n .

S um m ing  up , th e  fac to rs  a lte rin g  th e  len g th  of the  sy s to le  a l te r  th e  
d u ra tio n  o f  to ta l  e jec tion . T he tw o p a r ts  o f  th e  ejection v a ry  l in e a r ly  w ith  
the le n g th  of systo le, th e  ra p id  e jec tio n  a m o u n tin g  always to  a t  m o s t one 
th ird , re d u ced  e jection  to  a t  least one h a lf  o f  th e  systo le’s d u ra t io n . B etw een  
the d u ra tio n  of rap id  e jec tio n  and  t h a t  o f  red u ced  ejection th e re  ex is ts  a 
s tr ic t co rre la tio n .

SU M M A RY

T h e  single phases o f  th e  systo le  can  b e  m e a su re d  w ith  reasonable a c c u ra c y  on  th e  
a cc e le ra tio n  b a llis to ca rd io g ram . A m eth o d  o f d e m a rc a tin g  th e  in d iv idual p h a se s  in  such  
trac in g s h a s  been  described . T h e  onse t o f v e n tr ic u la r  m echanical systo le  o c c u rs  a t  p o in t 
G. T he in te rv a l  from  p o in t G to  th e  p eak  of th e  H  w a v e  rep resen ts th e  iso m e tric  c o n tra c tio n  
phase  o f  th e  v en tric le . T h e  p e a k  of th e  J  w ave show s th e  end  of rap id  e je c tio n , w hile  th e  
L w ave d e n o te s  th e  end  o f th e  systo le. T h u s th e  r a p id  e jection  phase c o rre sp o n d s  to  the  
H —J  in te rv a l  an d  th e  p h ase  o f reduced  e jec tio n  to  th e  J  —L in terval.

T h e  effects o f th e  v a r ia tio n  of cycle le n g th  a n d  sy s to le  leng th  is p o in te d  o u t .  T here  
is an  a p p a re n t  d irec t co rre la tio n  of th e  tim e o f  t o ta l  sy s to le  w ith th e  p h ases o f  ra p id  resp . 
reduced  e je c tio n . T here  is a  s t r ic t  co rre la tio n  b e tw e e n  th e  d u ra tio n  of ra p id  e je c tio n  and 
the  d u ra tio n  of reduced  e lec tio n .
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UNTERSUCHUNGEN ÜBER DEN MECHANISMUS 
DER SPONTANEN SCHWANKUNGEN DES HUNDE-EKG

V on

E . Stark, F . Solti und M. P app

FORSCHUNGSINSTITUT F Ü R  EX PER IM E N T E L L E  M ED IZIN  D ER  UNGARISCHEN A K A D EM IE 
D ER  W ISSEN SCH A FTEN , A BTEILUNG F Ü R  PA T H O PH Y SIO L O G IE, BU DA PEST

(E ingegangen  a m  16. J u l i  1959)

Bei der D u rc h s ic h t von m eh reren  ta u s e n d  E kg-A ufnahm en  sah en  w ir 
am  H u n d e-E k g  in  Ü b ere instim m ung  m it d en  L ite ra tu ra n g ab e n  b e d e u te n d e  
sp o n tan e  S chw ankungen . Als eine U rsache  d e r sp o n tan en  V erän d eru n g en  w ird  
die a u f den  besonders lockeren M ed iastin ab g ew eb en  b eruhende  le ich te  V er
sch ieb b ark e it des H u ndeherzens an g en o m m en . Diese V o rau sse tzu n g  f in d e t 
eine S tü tze  in  den  A ngaben  (Meek  u n d  W il so n , 1925 ; K atz u n d  M ita rb e ite r , 
1934), la u t w elchen die p o sitio n sb ed in g ten  V erän d eru n g en  des H u n d e -E k g  
u m  so s tä rk e r  in  E rsch e in u n g  t re te n , je  lo ck ere r das M ed iastin u m  is t. In  
frü h e r  m itg e te ilten  U n te rsu ch u n g en  h ab e n  a u c h  w ir festgeste llt (Stark , Solti, 
Gábor , 1957), d a ß  die in  gleicher P o sitio n  a n  versch iedenen  T ag en  au fg en o m 
m enen  E k g -K u rv en  sp o n tan e  S ch w an k u n g en  zeigen. Bei der W ied erh o lu n g  
d e r A ufnahm en  k a m e n  indessen geringere S chw ankungen  zu s tan d e .

In  dem  B estreb en , die U rsache d e r sp o n ta n e n  S chw ankungen  zu  k lä ren , 
u n te rsu c h te n  w ir in  vorliegender V ersu ch sre ih e , wie sich die sp o n ta n e  V er
än d e ru n g  der E k g -K u rv e  des o p e ra tiv  f ix ie r te n  H undeherzens

1. in  v e rsch iedenen  P ositionen  am  se lb en  Tage,
2. in  derse lben  P osition  an  v e rsch ied en en  T agen g es ta lte t.

M ethode

Die U n te rsu ch u n g en  w urden  an 6 gesu n d en  H u n d e n  vorgenom m en. D re i w u rd e n  n ich t 
o p e rie rt, w ährend  bei den  3 anderen  w ir das H erz d u rc h  F estn äh en  des P e r ik a rd s  fix ie rten . 
Zu diesem  Zweck n ä h te n  w ir das P e rik a rd  u n te r  s te r ile n  K au te len  in Ü b e rd ru ck ä th e rn a rk o se  
au s b ila te ra le r th o ra k a le r  E x p lo ra tio n  an  3 P u n k te n  a n  das S ternum  bzw. die re ch te  u n d  linke 
IV. R ippe. Die E k g -K u rv e n  w urden p rä o p e ra tiv  tä g lich  6 T age h in d u rch , d a n n  v o m  14. — 16. 
T ag e  n ach  der O p e ra tio n  gleichfalls 6 T age h in d u rc h  täg lich  in sitzender, s te h en d e r u n d  liegen
der S te llung  im m er im  selben R aum  u n d  d u rc h  d asse lb e  Personal au fgenom m en . A n den 
K o n tro lltie re n  w u rd en  die gleichen U n te rsu ch u n g sse rien  du rch g efü h rt. N ach  A b sch lu ß  der 
V ersuche sezierten  w ir d ie operie rten  T iere, u m  n ach z u p rü fen , ob die H e rz fix ie ru n g  gelungen 
w ar (A bb. 1 u n d  2).

2 *
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U N T E R S U C H U N G E N  Ü B E R  D E N  M E C H A N IS M U S  D E S  H U N D E -E K G 3 4 7

E rgebnisse

In  der e rs te n  Y ersuchsserie w urden  die am  selben  Tage in v e rsch iedenen  
P ositionen  (s itzen d , s teh en d , liegend) 6 T ag e  h in d u rc h  gem ach ten  E kg-A uf- 
nahm en  der K o n tro lltie re  verg lichen . D a w ir d ieselben  U n te rsu ch u n g en  bei

Fig. 1. E kg-V erän d eru n g  beim  W echsel aus s te h en d e r  in  liegende Position . D u rc h sc h n itts
w erte  v o n  3 H u n d e n

d en  operierten  T ie ren  p rä o p e ra tiv  m it dem  g leichen  R esu lta t vo rg en o m m en  
h a tte n , sind in  d en  A bbildungen  n u r  die b e i le tz te re r  G ruppe gew onnenen  
Ergebnisse a n g e fü h rt.

Fig. l a  u n d  lb  e n th a lte n  A ngaben  ü b e r d ie  R - u n d  T-W ellen d e r in  v e r 
sch iedenen  P o s itio n e n  vor u n d  nach  der O p e ra tio n  6 T age h in d u rch  g e m a c h te n  
E kg-A ufnahm en . A n der A bszisse is t die G röße d e r  in  G raden au sg e d rü c k te n
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V e rä n d e ru n g e n , an  der O rd in a te  (S äu lenhöhe) die H äufigke it d e r an  d er 
A b sz isse  v erze ich n eten  G röße angegeben . W ie festg este llt w erden  k a n n , sind  
die V e rä n d e ru n g en  der R -Z acke im  Z u sam m en h an g  m it den V ersch ieb u n g en  
d e r K ö rp e rs te llu n g  p rä o p e ra tiv  in  a llen  F ä llen  g rößer als ± 1 0 °  u n d  in  e inem  
T eil d e r  F ä lle  größer als ^ 2 0 ° .  D ie p o sitio n sb ed in g ten  R a-V erän d e ru n g en  
d e r » p e rik a rd f ix ie rte n «  T iere  gehen ü b e r z b l0 °  n ich t h inaus u n d  m ach en  in 
d en  m e is te n  F ällen  ^ 5 °  oder w eniger aus. Ä hnliche R esu lta te  e rg eb en  sich 
au c h  in  b ezu g  a u f  die p o sitio n sb ed in g ten  V erän d eru n g en  der T -Z acke (F ig . 16). 
P r ä o p e r a t iv  w ar die p o sitio n sb ed in g te  V e rä n d e ru n g  der T -Zacke m in d esten s  
^ 1 0 ° ,  a b e r  in  13 von 18 F ä llen  20° — 40°. B ei den » p e rik a rd fix ie rten «  T ie ren  
e r re ic h t  d ie  V eränderung  u n te r  denselben  B ed ingungen  (W echsel aus s te h e n d e r  
in  lie g e n d e  S tellung) led ig lich  in  4 F ä llen  ^  10°, w ährend  sie in  14 F ä llen  
± 5 °  o d e r  w eniger au sm ach t. A n d er Q -Z acke u n d  ST-Strecke h ab e n  w ir bei 
d en  in  v ersch ied en en  P o sitio n en  g em ach ten  p rä -  und  p o s to p e ra tiv e n  A u f
n a h m e n  k e in en  w esentlichen  U n te rsch ied  gesehen . E bensow enig fa n d e n  wir 
w e se n tlic h e  D ifferenzen in  d er F req u en z  d e r  H e rz tä tig k e it bei d en  a n  » p e ri
k a rd f ix ie r te n «  und  K o n tro lltie re n  g em ach ten  E kg-A ufnahm en . D ie V er
ä n d e ru n g e n  der R- und  T -Z acken  sowie d er F re q u e n z  en th ä lt zu sam m en fassen d  
T a b e lle  I .

Tabelle I

Veränderungen beim Wechsel aus stehender in  liegende Position  
D ie p o sitio n sb ed in g ten  Ra- u n d  T u-V eränderungen  im  ab so lu ten  W ert sowie d ie F req u en zv e r-

änderungen*

Tier Nr. P räoperativ Postoperativ

l R «° Ш /2 R«° 3%
2 15 6

3 16% 4

1 T a° 17% Ta°  2%

2 20 4

3 26% 6%

1 F req u ./m in  6 F req u ./m in  1

2 4% 1 %

3 4 2%

* S äm tlich e  A ngaben sind  D u rch sch n ittsw erte  v o n  18 an 3 H unden  vorgenom m enen  
U n te rsu ch u n g e n .

In  e in e r  zw eiten U n te rsu ch u n g sre ih e  w u rd en  die an  versch iedenen  T ag en , 
a b e r  in  d e rse lb en  (sitzenden) K ö rp e rs te llu n g  an  je  8 T agen täg lich  au fg en o m 
m e n e n  E k g -K u rv e n  p rä - u n d  p o s to p e ra tiv  verg lichen .
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Tabelle I I

D ie Veränderungen der Schwankungen der Q-, R - u n d  T-Zacken in  sitzender S tellung*

a: P räopera tive  ab so lu te  W erte

Hund Nr. Hund Nr. 2 Hund Nr. 3

ST
1IM

0 +
<?r
Д

Tt—
-O -b

t—
i

a — b  

2

ec4
1  

« +
cT
X

cP
1t—

■e +
Г-
i

a — b 

2

а

(1
-2

) +
 (2

-3
) 00s

11-
i

Í

a — b  

2

I 15 5 5 10 10 0 15 5 5
Q I I 20 0 10 10 10 0 15 0 7 a

I I I 15 0 15 0 7 *4 10 10 0

I 25 10 7*4 50 20 15 45 10 17/4
R II 35 15 10 20 15 2*4 30 10 10

I I I 30 15 7*4 30 25 2 /4 30 25 2У2

I 15 5 5 20 0 10 10 10 0
T II 5 5 0 10 5 2Уг 10 5 21/,

I I I 20 5 7 *4 5 10 - 2  У2 20 5 7 /4

b: P ostoperative  a b so lu te  W erte

Hund Nr. 1 Hund Nr. 2 Hund Nr.

n '
1

S '
1

n '
1

oo'
1

cP
1 T

a T a— b
0 i T a— b a 4̂ •e _+ a— b

X (6
-7 Д I Д Ï

I 5 0 214 10 0 5 8 6 l

Q и 11 0 51/4 25 5 10 5 0 2 /4
i n 5 2 i y 2 10 0 5 15 0 7 /4

I 35 20 7 /4 30 5 1 2 /4 15 10 2 %
к и 50 10 20 40 5 1 7 /4 60 20 20

h i 10 10 0 20 10 5 45 0 22*4

I 25 55 - 1 5 10 0 5 5 0 2 %
T и 15 10 2 /4 20 10 5 15 10 2 /4

h i 15 0 7*/4 15 0 7 % 25 0 121/,

E rläu te ru n g  s. im  T ex t.
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F ig . 2. V eränderungen  des E k g  eines » p e rik a rd fix ie rte n «  H u n d es an  au fe in an d e rfo lg en d en  
T ag en , p o s to p e ra tiv , in  s itzen d er P o sitio n . Q. I I I .

T abelle  I I  ze ig t die in  einzelnen A b le itu n g en  s ich tb a ren  S ch w an k u n g s
v e rä n d e ru n g e n  der Q-, R- u n d  T-Z acken in  m V /100. (Als Q-Zacke b e tra c h te n  
w ir  d e n  a u f  0,02 sec e n tfa lle n d e n  Teil des Q R S -K om plexes.) In  T abelle  TI is t

F ig . 3. V eränderungen  des E k g  eines » p e rik a rd fix ie rte n «  H u n d es an  au fe in an d e rfo lg en d en  
T ag en , p o s to p e ra tiv , in  s itzen d er P o s itio n . R . I I I .
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in  der K olonne a die Sum m e d er A bw eichungen  zw ischen dem  1 .—2. bzw .
2 .— 3. T age, in  d er K olonne b zw ischen dem  6. — 7. bzw . 7 .—8. Tage an g eg eb en . 
D a die R ic h tu n g  d er A bw eichungen  vom  G e s ic h tsp u n k t der V erän d e rlich k e it 
des E kg in d iffe ren t is t, w urde  die G röße d e r V erän d eru n g en  ohne R ü c k s ic h t 
auf ih r V orzeichen  zusam m engezogen . W enn  d ie  S chw ankung  des In te rv a lls  « 
größer is t als die S chw ankung  des In te rv a lls  b, so e rg ib t die d u rch sch n ittlich e

a —  b\
Differenz zw ischen den beiden eine p o s itiv e  Z ah l in  der K o lo n n e  und

zeigt, d aß  die S chw ankung  sinkende  T endenz au fw e is t. Fig. 2, 3 u n d  4 zeigen 
— in Ü b ere in stim m u n g  m it den  A ngaben  d e r T ab e lle  116 — an schau lich , d a ß  
die S chw ankung  k le iner w ar, w enn  die A u fn a h m e n  an  aufe inanderfo lgenden  
T agen g em ach t w urden . D ie F ig . ste llen  p o s to p e ra tiv e  W erte d a r , d ie sich 
von  den  in  g le icher K ö rp ers te llu n g  au fg en o m m en en  p räo p era tiv en  W e rte n  
n ich t u n te rsch e id en  (Tabelle II« ).

Fig. 4. V erän d e ru n g en  des E kg  eines » p e rik a rd fix ie rte n «  H u n d e s  an  au fe in an d erfo lg en d en  
T agen , p o sto p e ra tiv , in  s itzen d er P o s itio n . T . I I I .

B esprechung

Die sp o n ta n e  V erän d erlich k e it des H u n d e -E k g  w ird in der L i te r a tu r  
allgem ein a n e rk a n n t. N ach  M a i n z e r  u n d  K r a u s e  (1937) ist das B ild  in 
s itzender P o sitio n  eher k o n s ta n t als in s te h e n d e r  oder liegender. L a u t K atz  
u n d  M ita rb e ite rn  (1934) w ar bei den  H u n d en , wo d as  E k g  die größ ten  V e rä n d e 
rungen  zeig te, das M ediastinum  lockerer als im  allgem einen. A uf die R olle  
der B ew eglichkeit des M ediastinum s bzw. H erzens d e u te t  auch die B e o b a c h tu n g  
von  Ca r t e r  u n d  D i e n a i d e  (1923), w onach  sich  das E kg bei P e ric a rd itis  
adhaesiva k a u m  m it der P osition  ä n d e rt. Z ah lre ich e  w eitere A ngaben  ü b e r
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die s p o n ta n e n  V erän d eru n g en  des H u n d e -E k g  fin d en  sich in  d er A rb e it von 
L a n n e k  (1949). F rü h e r  h a t te n  w ir ( S t a r k  u n d  M itarbeiter, 1957) die B e
o b a c h tu n g  m itg e te ilt, d aß  die in  derse lben  P o s itio n  e in tre ten d en  V e rä n d e ru n 
g en  n a c h  W iederho lung  d e r A ufnahm e an  aufe inanderfo lgenden  T a g e n  e n t
s c h ie d e n  k le in er w urden , w as w ir a u f  die A n p assu n g  der T iere a n  die A uf
n a h m e b e d in g u n g e n  zu rü c k fü h rte n . D iese E rk lä ru n g  e rk lä rt das P h ä n o m e n  
d e r s p o n ta n e n  V erän d eru n g  aber n u r  zum  T eil, weil sich n ich t a lle  H u n d e  
g an z  g le ich  v e rh a lten  u n d  weil d a m it die zw ischen  den v e rsch ied en en  P osi
t io n e n  w ahrgenom m enen  V erän d eru n g en  k e in e  D eu tung  finden . A us unseren  
U n te rs u c h u n g e n  sch e in t d ire k t h erv o rzu g eh en , d aß  die sich aus d e r  P ositio n  
e rg e b e n d e  V erän d eru n g  a u f  dem  lockeren  M ed iastin u m  bzw. a u f  d e r  d a d u rc h  
b e d in g te n  le ich ten  V ersch ieb b ark e it des H erzen s b eru h t. Abb. 1 u n d  2 s te llen  
d ie  d u rc h  die O p era tio n  h ervo rgeru fene  P leu ro p e rik a rd itis  dar. N a c h  unseren  
B e fu n d e n  w aren  die p o s itio n sb ed in g ten  V erän d eru n g en  in  den E k g -K u rv e n  
d e r  a u f  diese W eise o p e rie rten  H u n d e  v e rsch w u n d en  oder w esen tlich  v e r
m in d e r t .  D ie S chw ankungen  der in g leicher P o sitio n  an au fe in an d erfo lg en d en  
T a g e n  aufgenom m enen  K u rv e n  ze ig ten  p o s to p e ra tiv  den p rä o p e ra tiv e n  gegen
ü b e r  k e in e n  U n tersch ied , w eshalb  w ir a n n e h m e n , daß  sich diese V e rä n d e ru n g  
n ic h t  o d e r n ich t n u r aus d e r V e rsch ieb b a rk e it des H erzens e rg ib t, so n d ern  
im  S in n e  un serer frü h e re n  A rb e it » p sy c h isc h e r«  H erk u n ft sei.

*

H e r rn  J .  F ischer, M ita rb e ite r  der B io m e trisch e n  A bteilung des F o rsc h u n g s in s ti tu ts  
fü r  M a th e m a tik  der U n g arisch en  A kadem ie d e r W issen sch aften , sei fü r seine w e rtv o lle  Hilfe 
bei d e r  A u sarb e itu n g  der m a th e m a tisc h e n  M eth o d en  a u c h  an  dieser Stelle b e s te n s  g e d an k t.

Z U SA M M E N F A S SU N G

U n te rsu ch u n g e n  ü b e r die sp o n ta n en  S c h w a n k u n g en  des H unde-E kg  e rg ab e n  fo lgendes :
1. D ie  du rch  die P o sitio n  b ed in g te  V e rän d e ru n g  k a n n  durch  k ü n stlich e  F ix ie ru n g  des 

P e r ik a rd s  ganz  oder b e inahe  ganz behoben  w erden .
2. D ie in  derselben P o s itio n  an  v e rsch ied en en  T ag e n  festgeste llten  E k g -V erän d e ru n g en  

t r e t e n  a u c h  n ach  dieser O p e ra tio n  zu tage, so d aß  a n  d iesen  w ahrscheinlich a u ch  a n d e re  (»psy 
c h is c h e « ? )  F a k to re n  b e te ilig t sind .
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I t  is a w ell-know n fac t in  ab d o m in a l su rg e ry  th a t  small in te s tin e s  can  be 
an asto m o sed  w ith o u t an y  m ajo r h aza rd . A nasto m o sis  of the  la rg e  in te s tin e s  
o ften  p re sen ts  serious d ifficu lties, even  w h en  th e  anatom ical re la tio n s  o f  th e  
serosa are  fav o u rab le , as fo r exam ple in  th e  sigm oid colon, e tc . A lth o u g h  
a d e q u a te  p re p a ra to ry  m easures, th e  use o f  m o d e rn  antib io tics, o f th e  in s t r u 
m en ts such  as for exam ple  th a t  of F u rn iss , a d v a n c e  in  the techn ique o f  “ s te rile ” 
in te s tin a l an astom osis ( L á z á r  [10, 11]) a n d  th e  use of th e  c lo sed  a n a s to 
m osis te c h n iq u e  ( W i n t e r  [13]) have g re a tly  red u ced  the  hazards o f  o p e ra tio n  
(th e  la t te r  b y  red u c in g  to  th e  m in im um  th e  d a n g e r  of infection d u rin g  su rg e ry , 
w hich is considerab le  b y  th e  open te c h n iq u e ) , i t  is still ju s tified  to  c o n tin u e  
the  effo rts  a im ed  a t  fu r th e r  im prov ing  u p o n  th e  resu lts.

T he s itu a tio n  m ay  be p a rtic u la rly  se rio u s in  destructive  a ffe c tio n s  of 
the  colon, such  as tu m o u r, ileus, d iv e r tic u lit is , certa in  cases o f  m egaco lon , 
e tc ., as well as w hen  p e rfo ra tio n  has re su lte d  fo r  som e reason. P e rfo ra tio n  m ay 
resu lt from  severa l causes ; accord ing  to  M o s im a n n  and H o f s t e t t e r  [12], 
in ju ries, in fla m m a tio n , tu m o u r  or d is ten s io n  m a y  be responsible fo r i t .  I n  such 
cases we h av e  to  face th e  hazards n o t o n ly  o f  infection , shock, e tc . d u rin g  
su rgery , b u t  th e re  is also th e  d an g er o f  s u tu re  insufficiency o w ing  to  th e  
im p a ired  q u a lity  o f th e  in te s tin a l w all. I n  g en era l, th e  poor re su lts  o f  colon 
anastom oses m ay  be ascribed  f irs t o f a ll to  a w eakness of the  in te s t in a l  w all, 
especially  a t  th e  h a u s tra  ; in  such a reas  s u tu re s  m ay  fail, b lood  su p p ly  is 
re la tiv e ly  poor. T he colon contains m ore  a n d  ro u g h er faeces th a n  th e  sm all 
in te s tin e , has a m ore am ple  b ac te ria l f lo ra . A  fa iling  su tu re  is th e re fo re  m ore 
likely  to  be a source o f in fection  th a n  in  th e  u p p e r  regions of th e  in te s t in a l  
t ra c t.  I t  is know n  th a t  in  m an y  a case th e  fa ilu re  o f even one su tu re  m a y  lead  
to  fa ta l com plications.

As to  th e ra p y , th e re  seem  to  be as m a n y  su p p o rte rs  of th e  a n te p o s itio n  
o f the  affected  in te s tin a l a rea  as of th e  re se c tio n  com bined w ith  co lostom y  
an d  an asto m o sis , as req u ired  by  th e  g iven  co n d itio n s. E very  a u th o r  e m p h a 
sizes th e  a d v a n ta g e s  an d  th e  hazards o f  th e  one-stage tech n iq u e , a n d  th e  
m o rta lity  ra te s , w h ich  are  s till high, in d ic a te  t h a t  cau tion  is no t u n w a rra n te d
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I  do  n o t wish to  d iscu ss  th e  various te c h n iq u e s  o f in testin a l a n a s to m o sis  ; 
m y  m e th o d  is no t in te n te d  to  im prove or to  m o d ify  them , b u t to  m ak e  th e m  
sa fe r , b y  e lim inating  th e  d a n g e r  of su tu re  in su ffic ien cy . The m e th o d  le n d s  
i tse lf , o f  course, no t on ly  to  th e  re in fo rcem en t o f  end-to -end  an asto m o ses in  
th e  la rg e  in testin e  (a lth o u g h  i t  was in such  o p e ra tio n s  th a t  th e  tr ia ls  w ere  
d o n e ), b u t  also of su tu re s  in  d u o d en a l s tu m p s, oesophagea l anastom osis o r p e r 
fo ra t io n , gastric  p e rfo ra tio n , an d  in  the t r e a tm e n t  o f  lesions to  p a re n c h y m a 
to u s  o rg an s .

O u r  earlier e x p e rim e n ts  w ith  various p la s tic  m ateria ls  [3, 4, 5, 6 , 7, 8] 
h a v e  conv inced  us o f th e i r  usefu l p ro p erties  a n d  o f some new a d v a n ta g e s  
o ffe re d  b y  them . A llo p la s tic  p lastic  m a te ria ls  a re  now  ex tensively  u se d  in  
m e d ic in e , especially in  su rg e ry , and  I have  a t te m p te d  to  app ly  f ib r in  a n d  
n y lo n  to  cover th e  a n a s to m o sis  line in  o rd e r to  su p p o rt the  c a tg u t a n d  silk  
s u tu re s  b y  w hich th e  sev e re d  ends of th e  co lon  h a d  been united .

I n  som e cases f ib r in  f i lm , in  o th ers  fib rin  fo am  w as u sed . F ib rin  film  is a p p lie d  f i r s t  
o f  a ll  fo r  p ro tec tin g  tissues o r fo r  re p a ir in g  defects ; i t  a d h e re s  closely to  th e  w o u n d  su rfa c e  
o r  th e  tis su e s  [1, 2], as h as b een  p ro v e d  in  th e  rep a ir o f  d u ra l  d e fec ts [9]. The f ib r in  sp o n g e  or 
fo a m , in  g en era l use, b o th  a lone  a n d  in  com bination  w ith  th ro m b in  for controlling h a e m o rrh a g e , 
h a s  b e e n  app lied  in th e  p re se n t  ex p erim en ts  in  c o m b in a tio n  w ith  th ro m b in  (T h ro m b o fo rt ,  
R ic h te r ) .

N y lo n  (polyam ide), a  m a te r ia l  o f alloplastic  p ro p e rt ie s ,  has been ap p lied  b e c a u se  o f  
i ts  c o n ta c t  p ro liferative  a c tio n  ; th e  m esh  of th e  n y lo n  n e t  is  soon  filled by  rich ly  v a sc u la r iz e d  
c o n n e c tiv e  tissue, w hich fo r  e x a m p le  in  m y v ascu la r r e p a i r  experim ents [6] p ro v e d  s tro n g  
e n o u g h  to  re s is t a rte ria l b lood  p re ssu re .

F ib r in  is an  ab so rb ab le  b io p la s tic  m ateria l, w h e reas  n y lo n  is n o t abso rbed  ; th u s  th e  
fo rm e r  en su res an  im m ed ia te , th e  o th e r  a prolonged a c tio n , as a  re su lt o f the  g ro w th  o f  c o n n e c 
t iv e  t is s u e  in to  th e  m esh. T h e  e la s t ic  ny lon  n e t does n o t  in te r fe re  e ither w ith  p e r is ta ls is  o r 
w i th  th e  passage  of in te s tin a l c o n te n ts .

*

A  to ta l  of 30 dogs w ere  involved in  th e  exp erim en ts . D uring  th e  tw o  
d a y s  o f  p rep ara tio n  fo r s u rg e ry  th e  anim als w ere fed  fluids and  w ere su b je c te d  
to  m ild  tax a tio n  w ith  cas to r-o il. O peration  w as perform ed under in tr a p e r i 
to n e a l  h ex o b a rb ita l a n a e s th e s ia , exposing th e  abd o m en  by m ed ian  la p a ro 
to m y . T h e  sigmoid colon w as exposed an d  p u lle d  fo rw ard , carefully  iso la te d , 
s e v e re d  tran sv ersa lly  a n d  u n ite d  by  8 k n o tte d  su tu re s . Four of th e se  w ere 
c a tg u t  su tu res  passing  th ro u g h  all layers, th e  re s t  were sero m u scu la r silk  
s u tu re s .  These few su tu re s  se rv ed  m erely to  k eep  th e  in testin a l ends to g e th e r  ; 
in  a  considerab le  p a r t  o f  th e  anastom osis a re a  th e  serosa surfaces w ere  n o t 
in  c o n ta c t ,  and  th e  m u co sa  w as everted  b e tw een  th e  su tures. T hus, w e c re a te d  
an  in su ffic ien t, p rim itiv e  en d -to -en d  an astom osis to  te s t the  efficiency o f  our 
m e th o d  un d er such c o n d itio n s . Tn norm al c o n d itio n s  the  in te s tin a l su tu re s  
m u s t ,  o f  course, be m ad e  w ith  extrem e care , acco rd in g  to  the  classical p r in 
c ip les.
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In  5 con tro l dogs th e  anastom osis was re p la c e d  in to  th e  abdom en  w ith o u t 
the  p ro te c tiv e  p la s tic  cover and , a fte r in je c tin g  pen ic illin  and  s tre p to m y c in , 
th e  abdom en  w as closed . As expected , all th e se  an im als  died of p e r ito n itis .

In  th e  re m a in in g  25 an im als th e  in su ffic ie n t end-to-end  an as to m o sis  
was m ade safer b y  th e  follow ing m ethod.

Fig. 1. In te s tin a l an as to m o sis  covered  by fib rin  sponge a n d  n y lo n  m esh. P ic tu re  ta k e n  d u rin g
operation

In  som e an im als  T h ro m b o fo rt pow der w as sp ra y e d  on th e  an as to m o sis  
line, ad d in g  also th e  so lv e n t. In  10 dogs we su b se q u e n tly  covered th e  a n a s to 
mosis line in  a w id th  o f  a b o u t 4 cm by  a p rev io u sly  w e tted  fib rin  film  ; th e  
whole a rea  was th e n  enclosed  b y  nylon m esh  s te riliz ed  b y  boiling, a n d  th is  
was fix ed  to  th e  in te s tin a l w all b y  a few k n o tte d  se ro m u scu la r su tu res . I n  th e  
o th e r 15 an im als we used  f ib rin  foam  (F ib ro s tá n , R ich te r)  instead  o f th e  f ilm , 
in  th e  sam e w ay. T he f ib r in  sponge was cu t b y  a sh a rp  scalpel and  th e  a n a s to -
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m o sis  lin e  was covered  b y  tw o  or th re e  close ly  f ittin g  or o v e rla p p in g  pieces 
o f  f ib r in  foam . T he w hole area  was enclosed  in  a nylon m esh ; th e  su tu re s  
h o ld in g  th is  in place fix e d  also th e  f ib r in  f ilm  or sponge. A to ta l  o f six  th in  
se ro m u sc u la r  su tu res  w ere p laced.

I t  is no t necessary  to  f ix  th e  fib rin  p ro d u c ts , because th e y  a d h e re  to  th e  
se ro sa  im m ed ia te ly , b u t  th e  nylon m esh m u s t  be fixed b y  s u tu r in g . O n th e

Fig. 2. S ite  o f  anastom osis (a rro w ) 3 w eeks a fte r operation

s id e  to w a rd  th e  m esocolon sm aller s tr ip s  o f  p la s tic  m ateria l w ere u sed , to  avoid  
in te r fe r in g  w ith  th e  in te s tin a l blood su p p ly , b u t  on the tw o sides o f th e  m eso
co lo n  th e  strip s w ere d o ub led  (F ig . 1 ) .

T h e  in testines w ere th e n  p laced  b a c k  in to  the  abdom en  a n d  th e  a b 
d o m in a l wall was closed.

T h ro m b o fo rt w as used  in  a b o u t h a lf  o f  th e  cases tre a te d  w ith  f ib r in  film  
o r spo n g e  ; la te r, seeing th e  good re su lts  w ith o u t its use, th e  p ra c tic e  was 
a b a n d o n e d .

B o th  th e  f ib rin  film  and  th e  sponge p ro v ed  to  be h igh ly  re liab le  ; we 
m a y  choose e ither, dep en d in g  on w hich  is availab le .

O n ly  tw o o f th e  25 o p era ted  an im als  d ied  of p e rito n itis . T hese  tw o 
d e a th s  were due to  te ch n ica l e rro r ; I h a d  used nam ely  c a t-g u t o n ly , no t 
s ilk , a n d  th e  su tu res  w ere p re m a tu re ly  a b so rb ed . The o th e r 23 an im a ls  sur-
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v iv ed  th e  o p era tio n  fo r p ro longed  periods a n d  w ere k illed a t  p re d e te rm in ed  
in te rv a ls , one w eek to  six  m o n th s  a fte r o p era tio n .

A t au to p sy , ad h esio n s, abscesses or o th e r  gross p a th o lo g ica l changes 
w ere n o t found  o u ts id e  th e  p la s tic  cover. In  fo u r an im als, w hich w ere  sacrificed  
ea rly , th e re  was a sm all abscess u n d e r th e  f ib r in  lay e r, in  th e  an as to m o sis  line. 
H ow ever, these  abscesses w ere  com pletely  d e m arca ted  from  th e  abdom inal 
c a v ity  b y  th e  covering  la y e rs , so th a t  no considerab le  p e rito n ea l re a c tio n  had 
en su ed  in  these  cases e ith e r , on ly  th e  adhesions w ere m ore e x te n s iv e . I  see 
in  th is  an  evidence to  p ro v e  th a t  th e  m a te ria ls  used  h ad  ex ce llen tly  ad h ered  
to  th e  in te s tin a l Avail a n d  th u s  co u n te rac ted  th e  u n to w ard  effec ts t h a t  could 
h a v e  re su lted  from  th e  in su ffic ie n t anastom osis. T he site  o f th e  an asto m o sis  
w as dem o n strab le  h is to lo g ica lly  even a fte r th e  f ib rin  lay e r h ad  been  com ple te ly  
ab so rb ed  or w hen th e  n y lo n  n e t  in terw oven  w ith  connective  tissu e  w as h a rd ly  
recogn izab le  an y  longer.

Fig. 2  shows th e  s ite  o f  anastom osis in  a lo n g itu d in a l sec tio n  o f th e  
in te s tin e .

H istologic sections o f  th e  in te s tin a l a rea  invo lved  show ed th e  follow ing 
sequence of events.

Cells of connective tis su e  origin, p lasm a cells, ly m p h o cy tes , m acro p h ag es, 
f ib ro b la s ts , e tc . h ad  in v a d e d  th e  in terspaces o f th e  f ib rin  sponge o r  th e  loos
ened  film  ; th e  invasio n  w as a t  f ir s t  m arg inal, la te r  it  sp read  a ll o v e r the  
a rea . T here  were on ly  few  leucocy tes. The sam e process was v is ib le  in  the  
n y lo n  m esh, th e  in te rsp aces  w ere flooded b y  increasing  n u m b ers  o f  cellu lar 
e lem en ts. M eanw hile, th e  f ib r in  lay er had  becom e g rad u a lly  th in n e r , absorbed , 
a tta c h in g  very  firm ly  th ro u g h o u t to  th e  in te s tin a l w all an d  to  th e  n y lo n  m esh 
a n d  th e  connective tissu e  grow ing  in to  it. F ib rin  w as com ple te ly  ab so rb ed  in 
a b o u t 4 weeks, d epend ing  o n  th e  th ickness an d  q u a lity  o f f ib rin  u sed  ; m ean 
w hile , th e  in te s tin a l w o u n d  h a d  healed  com pletely . S u b seq u en tly , i t  w as th e  
n y lo n  m esh and  th e  co n n ec tiv e  tissue th a t  h ad  grow n in to  i t  t h a t  adhered  
closely  to  th e  in te s tin a l w all, v ir tu a lly  u n itin g  w ith  it. S till la te r , o rg an iza tio n  
becam e  even m ore ev id en t, th e  o u te r surface o f th e  connective  tis su e  in  th e  
n y lo n  m esh becam e a sh in y , serosa-like su rface , w ith in  w hich  i t  w as m ore 
a n d  m ore d ifficu lt to  recogn ize  th e  nylon fib res b y  th e  n ak ed  eye. In  th e  
an im als  k illed  six m o n th s  a f te r  opera tion  th e  s ite  o f o p era tio n  w as alm ost 
im possib le  to  d istin g u ish  fro m  th e  o th e r in te s tin a l areas.

T he above process is i l lu s tra te d  in  Figs 3 to  8. Fig. 3 show s th e  s itu a tio n  
4 d ay s  a fte r  o p era tio n  ; th e  p e rip h e ry  o f th e  fib rin  sponge is in v a d e d  by  cells 
o f  connective  tissue  o rig in , ro u n d  cells, m acrophages. In  Fig. 4 is p re se n te d  a 
h igh-pow er view  of th e  cross-sec tion  o f nylon  fib res and  th e  ce llu la r e lem ents 
filling  th e  in terspaces. Fig. 5  is th e  p ic tu re  12 days a fte r  o p e ra tio n , as seen 
from  th e  in te s tin a l w all : ce llu la r invasion  o f th e  f ib rin  sponge is increasing . 
A t 15 days ny lon  m esh  a n d  f ib r in  sponge h ad  f irm ly  adhered  to  each  o ther



Fig. 3. T he f ib rin  sponge and  in v ad in g  cells o f  v a rio u s k inds 
4 days a f te r  o p e ra tio n

F ig. 4. C ross-section o f th e  fib res o f th e  ny lon  m esh an d  the  
cellu la r e lem en ts be tw een  th em , 3 w eeks a f te r  o p e ra tio n
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Fig. 3. In c reasing  cellu lar in v asio n  of f ib rin  sponge from  th e  
in te s tin a l wall (above), 12 days a fte r  op eratio n

Fig. 6. Close adhesion  of f ib rin  sponge (above) to  ny lon m esh 
(below ) 15 d ay s a fte r  op eratio n
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Fig. 7. I n ta c t  in te s tin a l wall w ith  th in n e d , absorb ing  f ib rin  
ponge lay e r and  ny lon  m esh (dow nw ard), 3 weeks a f te r  op eratio n

P

Fig. 8. In ta c t  in te stin a l wall and nylon m esh em bedded  in co n 
nective  tissue 5 weeks a fte r  o p era tio n . No f ib rin  film  is visible
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(  Fig. 6 ) . Fig. 7 show s th e  s itu a tio n  3 weeks a fte r  opera tion  : th e  f ib r in  sponge 
h a d  becom e th in n e r, u n d er i t  th e re  are th e  nylon  m esh an d  th e  conn ec tiv e  
tissu e  filling  its  in te rsp aces . I n  F ig. 8 only  th e  nylon  m esh em b ed d ed  in  con
n ec tiv e  tissue , th e  a d ja c e n t con n ec tiv e  tissu e  and  th e  in te s tin a l w all are 
v isib le , form ing a u n it  5 w eeks a f te r  opera tio n .

To sum  up  th e  essen tia ls , th e  s ite  of anastom osis w as b e in g  p ro te c te d  
b y  th e  fib rin  foam  an d  th e  n y lo n  n e t in te rw oven  b y  co nnec tive  tis su e  from  
th e  sequelae to  th e  in su ffic ien t su tu re  u n til  th e  in te s tin a l ends h a d  u n ite d  ; 
a f te r  th e  fib rin  lay e r h a d  been  ab so rb ed , th e  ny lon  m esh w ith  th e  co nnective  
tissu e  in  i t  con tin u ed  to  offer p ro te c tio n . No s tr ic tu re  or v a s t adhesion  d evel
o p ed  a t  th e  site  o f anasto m o sis .

In  view  of th e  fa c t th a t  th e  m a te ria ls  used  in  th e  ex p e rim en ts  are  b io 
p la s tic  or a llop lastic  ones o f p ro v e n  va lue , th e y  m ay  be used  a d v a n ta g e o u s ly  
in  h u m an s. O ur m e th o d  o f p ro te c tin g  su tu re s  has v ir tu a lly  no h a z a rd s  and 
its  in tro d u c tio n  gives hopes o f a rea l gain  in  abdom inal su rgery .

SU M M A RY

In  30 dogs th e  sigm oid  colon w as sev ered  a n d  anastom osed  e n d -to -e n d  b y  p lacing  
m ere ly  4 k n o tte d  c a t-g u t a n d  4 silk  su tu re s . In  5 cases th is  im perfec t an as to m o sis  w as rep laced  
in to  th e  abd o m en , w hich  w as th e n  closed . A ll these  an im als succum bed  to  p e r ito n itis .

In  th e  rem ain in g  25 an im als th e  anasto m o sis  m ade  in  th e  sam e w ay  w as co v ered  by 
f ib r in  film  or sponge, over w h ich  a  th in  n y lo n  m esh was app lied  an d  held  in  p lace  b y  su tu re s . 
T hese  an im als  to le ra ted  th e  o p e ra tio n  w ell ; b o th  f ib rin  film  and sponge p ro v e d  e ffic ien t.

T he anim als w ere sacrificed  a t  in te rv a ls  from  one week to  6 m o n th s  a n d  h isto log ic  
s tu d ie s  w ere m ade of th e  site  o f  an as to m o sis . I t  was revea led  th a t  as th e  f ib r in  w as being  
ab so rb ed , th e  in te rsp aces o f th e  n y lo n  m esh  were filled  a n d  overgrow n b y  co n n ec tiv e  tissu e  , 
an d  th u s  com plete  closure was en su red  ev en  a f te r  th e  ab so rp tio n  o f f ib r in  ; m ean w h ile , th e  
c u t in te s t in a l  end h a d  u n ite d . T he d esc rib ed  m eth o d  o f enforcing su tu re s  h a s  p ra c t ic a lly  no 
h a za rd s  a n d  m ay  be em ployed  w ith  a p ro m ise  o f success n o t only in  colonic an as to m o sis , b u t  
also in  closure  o f th e  d u o d en al s tu m p , in  p e rfo ra tio n s  o f v arious v iscera, etc.

T h an k s  are due to  D r. U . A. K is s  a n d  Dr. G. B e r e g s z á s z i  fo r th e ir  a id  in  th e  
ex p erim e n ts .
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ÜBER DIE AUSSTRÖMUNG PATHOLOGISCHER 
ZELLEN AUS DER MILZ

Von

G y . S zász und D .  S u l y o k

I. INNERE ABTEILUNG UND LABORATORIUM DES KRANKENHAUSES IN SZÉKESFEHÉRVÁR 

(E ingegangen am  15. J u n i  1959)

In  der P a th o lo g ie  des re tik u lo en d o th e lia len  S ystem s n e h m e n  die 
V erän d eru n g en , d . h . die reak tiv en  R e tik u lo sen , die u n te r  d e r  W irk u n g  
von  In fe k te n  ( H e i l m e y e r , 1 ; R o h r , 2) u n d  n a c h  E in fü h ru n g  v e rsc h ie d e n e r 
A ntigene  (S i e g m u n d , 3 ; O e l l e r , 4 ; W a l l b a c h , 5) z u s ta n d e  k o m m en , 
ab er au ch  ex p erim en te ll m it versch iedenen  S u b stan zen , z. B. M cthy lze llu lo se , 
D e x tra n , P o ly v in y lp y rro lid o n  usw ., h e rv o rg e ru fen  w erden  k ö n n en  ( J a n c s ó , 
6 ; B e n k ő , 7), e inen  w ich tigen  P la tz  ein .

ln  frü h eren  M itte ilungen  [8, 9, 10] h a b e n  w ir nachgew iesen , d a ß  bei 
K an in ch en  nach  in tra v e n ö se r V erab re ichung  von  a rtfrem d em  B lu t, P la s m a  
oder gew aschenen ro te n  B lu tk ö rp e rch en  eine  seh r au sg ep räg te  r e a k tiv e  
R etiku lose  e n ts te h t , deren  bezeichnendstes M erkm al die hoch g rad ig e  p la s m a 
zellu läre  U m g e s ta ltu n g  d er M ilzzellen is t u n d  die m itu n te r  se lb s t 30 — 4 0 %  
d e r Zellen b e tr iff t. Im  p eripheren  B lu t is t zugleich  eine b e trä c h tlic h e  Zahl 
von  P lasm azellen  u n d  ausgep räg te  M onozy tose anzu tre ffen . D a ra u s  k a n n  
geschlossen w erden , d a ß  ein Z usam m enhang  zw ischen den  b e id en  E rsc h e i
nungen  b es teh t, d . h. die im  B lu t anw esenden  P lasm azellen  (u n d  v ie lle ich t 
au ch  die M onozyten) zum  Teil aus der Milz s ta m m e n . Diese H y p o th ese  su c h te n  
w ir m it H ilfe d er M ilzkon trak tion  h e rb e ifü h ren d en  W irkung  von A d ren a lin  
nachzuw eisen.

Die L ite ra tu r  ü b e r den  M echanism us d er ad re n a lin b e d in g ten  B lu t
b ild v erän d eru n g en  wollen w ir hier n ic h t au sfü h rlich  besp rechen , sondern  
lediglich e rw ähnen , d aß  der M ilzk o n trak tio n  n ach  neueren  U n te rsu c h u n g e n  
im  Z u stan d ek o m m en  d er B lu tb ild v e rä n d e ru n g e n  n u r eine u n te rg e o rd n e te  
Rolle zu k o m m t, zu m al die V eränderungen  a u c h  n ach  S p lenek tom ie  e in tre te n  
( L ucia  u n d  F a l c o n e r , 11). S ta ttd e ssen  w erd en  zur E r lä u te ru n g  die V er
än d eru n g en  in d er B lu tv e rte ilu n g , w eite rh in  d ie  horm onalen  W irk lin g en  des 
H y p o p h y sen -A d ren a lsy stem s an g efü h rt ( F r a n k  u n d  D o u g h e r t y , 12 ; D e 
F a zio  u n d  Ma r s ic o , 13 ; W h i t e  u n d  M ita rb ., 14 ; R i n g e l h a n n  u n d  K u l - 
h a y , 15), ja  im  A nsch luß  an  die U n te rsu c h u n g e n  von B a r t a  [16] m uß  
au ch  die d irek te  R eizung  des K n o ch en m ark s angenom m en w erden .
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M ethodik

D ie V ersuche w u rd en  fo lg en d e rm a ß e n  d u rc h g e fü h rt  : B ei K an in ch en , d en en  w ir 21 
T a g e  la n g  täg lich  1 m l/kg  H ü h n e rp la sm a  v e rab re ic h t h a t te n ,  w u rd e  die L ap a ro to m ie  v o rg e 
n o m m e n  u n d  das aus der O h re n v en e , M ilzarterie  u n d  M ilzvene en tnom m ene B lu t u n te rs u c h t . 
H ie r n a c h  e rh ie lten  die T iere  i. v . 0,1 m g /k g  A d ren alin . E in ige  S ekunden  nach  de r A d re n a lin 
g a b e , j a  o f t  b e re its  w ährend  d e r In je k tio n  t r a t  die d e u tlich  s ich tb a re  V erk le inerung  d e r Milz 
e in . N u n m e h r  u n te rsu ch ten  w ir a b e rm a ls  die Z u sam m en setzu n g  des M ilzarterien- u n d  M ilz
v e n e n b lu te s .

B e i dieser M ethode s in d  d ie  sp ä te n , n ich t a u f  d e r M ilzk o n trak tio n  b e ru h en d e n  A d re 
n a lin w irk u n g e n  ohne In te re sse , w eil d ie U n te rsu ch u n g e n  sogleich n ach  der w a h rn eh m b a ren  
M ilz k o n tra k tio n  vo rgenom m en w u rd e n . U nsere E rg eb n isse  lassen  sich auch  so n st n ic h t  m it 
d e n  L ite ra tu ra n g a b e n  v e rg le ich en , w eil w ir das V ielfache de r im  allgem einen b e n u tz te n  A d re 
n a lin d o s is  an g ew an d t h ab en .

N a c h  A bklingen der A d re n a lin w irk u n g  gew an n en  w ir d u rc h  vorsichtiges D rü c k en  u n d  
R e ib e n  d e r  bis dah in  n ach  M ö g lich k e it v o r  je d e r  m ech an isch en  E in w irk u n g  b e w a h rte n  Milz 
B lu t  a u s  d e r Vene u n d  s te ll te n  w ied er das q u a lita tiv e  B lu tb ild  fest. Bei den  O p e ra tio n en  
v e r e n d e te n  ziem lich viele T iere , d ie  in sbesondere  d ie h ohe  A drenalindosis sch lech t to le r ie r te n . 
B ei 10 T ie re n  konnte  der V e rsu ch  in d essen  zu E n d e  g e fü h rt  w erden.

E rg eb n isse  und  B esp rechung

I n  bezug au f die P la sm aze llen  b e s tä tig te n , h in sich tlich  der M onozy ten  
d e m e n tie r te n  dagegen d ie  V ersuchsergebn isse  unsere  A nnahm e, d a ß  diese 
Z e llen  ganz oder zum  T eil v o n  der Milz au ss trö m en . Die Zahl d er M ono
z y te n  e rg ab  w ährend  d e r V e rsu ch sd au e r — w enn  auch  ind iv iduelle  S ch w an 
k u n g e n  v o rk am en  — im  D u rc h sc h n ittsw e rt dasse lbe  R e su lta t wie im  p e ri
p h e re n  B lu t. Das p ro z e n tu a le  V erh ä ltn is  d er P lasm azellen  zeigte je d o c h  in  
d e r  M ilzvene nach A d ren a lin g ab e  d eu tliche  u n d  s tä n d ig  n ach w eisb are  E r 
h ö h u n g , die nach dem  R e ib e n  d e r Milz noch  a u sg e p rä g te r  w ar. In  e in em  F all 
w a r  d e r  P lasm azellgehalt im  B lu t der M ilzvene n ach  A d ren a lin g ab e  a u f  
6 7 %  gestiegen . Diesen F a ll  h ab e n  w ir in  u n se re r S ta tis tik  n ich t b e rü c k 
s ic h t ig t ,  weil dieser W ert d e r a r t  aus dem  R ah m en  fie l, d aß  angenom m en w erden  
m u ß te ,  das M ilzparenchym  sei au ß er d e r A d ren a lin w irk u n g  — tr o tz  aller 
V o rs ic h t — einem m ech an isch en  In su lt au sg ese tz t gewesen.

D ie D u rc h sc h n itts re su lta te  zeig t T abelle  I.
D ie bloßen Z a h len an g ab en  fanden  eine S tü tz e  in  der q u a lita tiv e n  U n te r 

su c h u n g  der Zellen. B e in ah e  jed esm al fan d en  w ir n ach  dem  E in g riff  einige 
R e tik u lu m ze llen  im  M ilzv en en b lu t, u n d  u n te r  den  P lasm azellen  sa h e n  w ir 
s o n s t im  B lu t sehr se lten  v o rk o m m en d e  un re ife  F o rm en , P la sm o b la s ten  und  
v o r  a llem  ziemlich oft in  T e ilu n g  befind liche  P lasm azellen .

N och  in te re ssan te r w a r  u n d  sozusagen  einen  en tsche idenden  Bew eis 
fü r  d ie  A usström ung  d er P lasm aze llen  aus d e r Milz lieferte  das E rsch e in en  
e in e r  speziellen  Z ellg ruppe im  B lu t d er M ilzvene n ach  A dren a lin g ab e , aber 
a u c h  n a c h  dem  R eiben  d e r  M ilz. Im  Z en tru m  d er Z ellgruppe fan d en  w ir eine 
g ro ß e , m orphologisch als M ak ro p h ag e  zu b e tra c h te n d e  Zelle, die k ran zfö rm ig  
v o n  m e h r  oder w eniger, ih re m  P lasm a  eng  a n h a fte n d e n  reifen  P lasm aze llen  
u m g e b e n  w ar. Es h a n d e lt  s ich  u m  dieselbe Z e llk o nste lla tion , die e in e r  von
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T abelle  I

Peri
pherie %

Milz
arterie %

Milz
vene %

Nach Adrenalin
Nach Reiben 

Milzvene
%Milz

arterie %
Milz

vene %

A M onozyten

M axim um  ................................... 22 2 3 21 25 3 0 2 5

M in im u m ...................................... 8 3 11 4 7 11
D u rc h s c h n it t .............................. 16 1 3 1 6 13 1 7 16

В. Plasm azellen

M axim um  ................................... 6 и 9 12 17 3 8

M in im u m ...................................... I 1 1 1 3 9

D u rc h s c h n it t .............................. 4 3 4 4 7 15

B em erkungen  : In  de r Tabelle verglichen w ir d e n  M onozyten- und P lasm azellengella lt 
im  perip h eren  B lu t sowie im  B lu t der M ilzarterie  u n d  M ilzvene vor und n ach  A drenalingabe  
bzw. n ach  R eiben  der Milz. Die D urch sch n ittsw erte  w u rd en  aus den R esu lta ten  v o n  10 T ieren 
errechnet.

uns im  M ilzp u n k ta t von  H e p a titisk ra n k e n  nachzuw eisen v e rm o c h te  [17] 
u n d  d ie  w ir auch  be i d er U n te rsu ch u n g  d e r  Milz von V ersu ch stie ren  v o r
gefunden  haben . In  d en  M ilzausstrichen  i s t  d iese  Zellgruppe z iem lich  schw er 
zu en td eck en , w as sich  ohne w eiteres m it  d e r  seh r d ichten  A n o rd n u n g  der 
Zellen e rk lä ren  lä ß t, so d aß  m an  le ich t d a z u  n e ig t, diese F orm  zu  ü b e rseh en  
oder fü r  eine zufällige G rupp ierung  zu  h a lte n . Diese Z ellgruppe h a b e n  w ir 
indessen  bei den  A u sströ m u n g sv ersu ch en  im  B lu t der M ilzvene d e r a r t  regel
m äßig , in  so großer Z ah l u n d  in  so e n tsc h ie d e n e r  A nordnung  a n g e tro ffen , 
d a ß  ih re  funk tionelle  E in h e it n ich t in  F ra g e  g este llt w erden k a n n .

N achfo lgende A bbildungen  d e m o n s tr ie re n  die im  B lu t d e r  M ilz
vene V orgefundenen P lasm azellen  u n d  d ie  beschriebene Z e llk o n ste lla tio n
(A bb. 1 - 5 ) .

E in e  ähnliche Z ellg rupp ierung  im  M ilz- u n d  peripheren  B lu t is t  unseres 
W issens b ish er n ich t m itg e te ilt w orden . Im  K nochenm ark  h a t  R o h r  [18] 
solche K o n ste lla tio n en  b eo b ach te t u n d  fe s tg e s te llt , daß  die H ä u f ig k e it  ihres 
E rsche inens über den  Z ufa ll h in au sg eh t. A u ch  U ndritz  [19, 20]  h a t  ähn liche  
B ilder aus dem  K n o ch en m ark  v e rö ffe n tlic h t. E r  h ä lt die z e n tra l  liegende 
Zelle fü r  eine M onozyte und  n en n t sie re g io n ä re  M onozyte. S e in e r A nsich t 
nach  e rn äh re  die reg io n äre  M onozyte d ie in  E n ts te h u n g  bzw. E n tw ic k lu n g  
begriffenen , in  ih re r U m gebung  liegenden  Z ellen , d. h. die ganze Z e llk o n ste l
la tio n  sei von  n u tr i t iv e m  C harak ter.

N ach  R o h r  k o m m t dieser E rsc h e in u n g  in  der in te rze llu lä ren  A ntigen- 
A n tik ö rp e rreak tio n  B ed eu tu n g  zu. Im  Z u sam m en h an g  d am it d ü r f te  es in 
te re s sa n t sein, den  G edanken  von F a g r a e u s  [21] zu erw ähnen , w o n ach  die
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A bb. 1 . M ilz. U m  eine zen tra le  R e tik u lu m ze lle  g ru p p ie r te  P lasm azellen . May  —Gr ü n w a l d
G ie m s A. lOOOfache V e rg rö ß eru n g

P la sm a z e lle n  aus p h a g o zy tie ren d en  R e tik u lu m ze llen  en tstehen , w ofü r au ch  
d as  V e rsu c h sre su lta t zeuge, d a ß  sich 65 — 85 M in u ten  nach V e rab re ich u n g  
v o n  B a k te r ie n  die P h a g o z y te n z a h l, nach  4 — 5 T ag en  jedoch  die Z ah l d e r 
P la sm a z e lle n  verm ehre.

O h n e  eine S te llu n g n ah m e zu obigen M ein u n g en  sei im  Z u sa m m e n h a n g  
m it d e m  E rscheinen  d ieser Z ellgruppe n och  a u f  eine w eitere M ö g lich k e it

A bb . 2. M ilzv en en b lu t n ach  A d ren a lin g ab e . P lasm azellen  im  U m k re is  der zen tra len  R e tik u lu m 
zelle. Ma y  —G r ü n  WALD —Giem sa . 4 0 0 fach e  V ergrößerung
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Abb. 3. D asselbe in  lOOOfacher V ergrößerung

hingew iesen, die a llerd ings gegenw ärtig  ebensow en ig  bewiesen w erd en  k a n n  
wie die anderen . N ach  den  g ru n d leg en d en  U n te rsu ch u n g en  von J a n c s ó  [6, 
22, 23] b e s te h t die e rs te  Phase der P h a g o z y to se  u n d  der Speicherung  aus der 
A dhäsion  der zu  p h ag o zy tie ren d en  S u b s ta n z  an  die p h ag o zy tie ren d e  Zelle. 
L a u t  e igenen U n te rsu ch u n g en  [9] h a f te n  d ie  a r tf re m d e n  ro ten  B lu tk ö rp e rc h e n  
in K ran zfo rm  an d er P h agozy te . W enn  m an  d iese  E rscheinung m it d e r  T heorie

Abb. 4. D asselbe in  lOOOfacher V ergrößerung
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k o m b in ie r t , w onach  ( F a g r a e u s , 21] die re ifen  P lasm azellen  als e in  n ic h t  
m e h r fu n k tio n ie ren d es  E n d s ta d iu m  zu b e tra c h te n , d. h. zur V e rn ic h tu n g  
v e r u r te i l t  sind , so ließe sich  denken , d aß  d iese Z ellform ation eh er d as  A n 
ze ich en  fü r  das Z u g ru n d eg eh en  der P la sm aze llen  und  die Ü b erg ab e  ih re r  
•S u b stan zen  u n d  n ich t fü r  das In g an g k o m m en  d er A n tik ö rp e rb ild u n g  sei.

Abb. 5. D asselbe in lOOOfacher V ergrößerung

W elche E rk lä ru n g  w ir ab er auch a n e rk e n n e n , es un te rlieg t k e in em  Z w ei
fel, d a ß  diese Z e llg ruppen  eine funk tionelle  E in h e it  bilden und als so lche am  
A u fb a u  des g ran u lo m atö sen  Gewebes te iln e h m e n , das wir im  M ilz p u n k ta t v o n  
H e p a ti t is k ra n k e n  nachgew iesen  haben  [17]. I n  seinem  A ufbau  e n ts p r ic h t 
d ieses g ran u lo m ato se  G ew ebe den G ran u lo m en , die R o h r  [18] im  K n o c h e n 
m a rk  u n d  G o d d a r d  [24] bei h e rd a rtig en  an a p h y la k tisc h e n  P rozessen  nach - 
zu w e ise n  bzw . ex p erim en te ll h erv o rzu ru fen  v e rm o c h te n  und  die w a h rsc h e in 
lich  eine d er beze ichnenden  zytologischen V erän d eru n g en  der r e a k tiv e n  R e ti
k u lo se n  dars te llen .

Z U SA M M E N FA SSU N G

B ei de r m it a r tf re m d e m  P la sm a  h e rv o rg e ru fe n en  experim entellen  R e tik u lo se  sin d  
n a c h  i. V. V erab re ich u n g  v o n  A d ren alin  u n d  R e ib en  d e r  Milz bei K an inchen  im  B lu t  der 
M ilzvene b e trä ch tlic h e  M engen P lasm azellen , R e tik u lu m z e llen  und eine spezielle Z ellg ruppe  
(d e r  z e n tra le n  R e tik u lu m zelle  an h aften d e  P la sm aze llen ) erschienen. Diese b e so n d e re  Zell
g ru p p e  b ild e t zweifellos eine fu n k tio n e lle  E in h e it u n d  s te l l t  w ahrscheinlich eine c h a ra k te r is t i 
sche  zy to lo g isch e  V erän d e ru n g  de r re ak tiv e n  R e tik u lo se  d a r . A u f G rund der U n te rsu c h u n g e n  
i s t  a ls  w ah rsch ein lich  a n zu n eh m en , daß  ein  T eil d e r  im  perip h eren  B lu t a n w esen d en  P la s 
m aze llen  aus de r Milz s ta m m t.
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EFFECT OF CHLORPROMAZINE ON THYROID
ACTIVITY
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N um erous s tu d ies  h av e  been d e v o te d  to  th e  effects c h lo rp ro m az in e  
e x e rts  on th e  n ervous and  endocrine sy s te m s . M ost w idely k n o w n , b u t  
fre q u e n tly  a t  va rian ce  w ith  one a n o th e r, a re  th o se  concerned w ith  th e  gonads 
a n d  th e  ad ren a l co rtex  [1 — 8].

In  th e  view  o f som e in v es tig a to rs , ch lo rp rom azine  in fluences th y ro id  
a c t iv i ty . A ccording to  Cio c a t t o  et al. [9 ] , i t  in h ib its  th e  u p tak e  o f  I 131 b y  th e  
th y ro id  g land . T he find ings o f F i l k  et al. [10] in d ica te  th a t  i t  im p a irs  th e  
c a p a c ity  o f  th y ro x in e  to  in ten s ify  m e tab o lism . T h is has been co n firm e d  by  
R u m a n ia n  research  w orkers [11]. M any a u th o rs  h av e  applied ch lo rp ro m az in e  
in th e  t r e a tm e n t o f  th y re o to x ic  p a tie n ts  a n d  in  p rep arin g  them  fo r su rg e ry  
[11 — 13]. S ULMAN and  W i n n i k  [13/a] be lieve  t h a t  th e  drug  depresses th y ro id  
a c t iv i ty  b y  in h ib itin g  T S H  p ro d u c tio n  b y  th e  p itu ita ry .

T he p re sen t s tu d y  w as u n d e rta k e n  to  c la rify  th e  n a tu re  a n d  e x te n t  
o f  th e  sh o rt- te rm  effect o f ch lo rp rom azine  on th y ro id  a c tiv ity .

M ethods and  re su lts

M ale a lb ino  ra ts  w eighing 180 to  200 g each  w ere  in je c te d  w ith  K l131, u s in g  th e  te c h 
n ique  d escribed  in  p rev ious p ap ers  [14 —15]. Tw ice a  d a y  fo r th ree  days, each  o f  a  g ro u p  of 
12 an im als w as g iven 2.5 m g, an d  each  of a g roup  o f 5 as m u ch  as 10 mg of c h lo rp ro m az in e  per 
kg  o f  b o d y  w eigh t. To p roduce  cond itions o f s tre ss , e ac h  o f  a group  of 10 ra ts  re ce iv e d  d a ily  
tw o  su b c u tan e o u s  in jec tio n s o f 0.5 m l o f 4 pe r c e n t fo rm alin . To each of 5 a n im a ls  th is  sam e 
dose o f fo rm alin  was ad m in iste red  sim u ltan eo u sly  w ith , a n d  to  each of 9 ra ts  one  d a y  before , 
th e  in je c tio n  of th e  da ily  tw o 2.5 m g/kg  doses o f  ch lo rp ro m az in e , w hich w hen  g iv en  alone 
w ere to o  sm all to  in fluence th y ro id  a c tiv ity .

R a d ia tio n  co u n ts  over th e  th y ro id  were re g is te red  in  vivo  a t  1, 24 and  48 h o u rs  a fte r  
a d m in is tra tio n  o f I 131. T he re su lts  are illu s tra te d  in  T ab le  1. These show th a t  th e  d a ily  tw o 
2.5 m g/kg  doses o f th e  d rug  h a d  no effect on th e  I 131 u p ta k e  o f th e  th y ro id  g lan d  ; t h a t  tin- 
d a ily  tw o  10 m g/kg  doses p ro d u ced  a decrease in  th e  u p ta k e  a t  th e  1st and  2 4 th  h o u r  ; and 
th a t  while ch lo rp rom azine  a d m in is te red  to g e th e r w ith  fo rm alin  failed to a ffec t th e  u p ta k e  
reduced  by  th e  stress effect, w hen  its  a d m in is tra tio n  h a d  p reced ed  th a t  of fo rm alin  i t  su p re ssed  
all th e  changes w hich ch arac te rize  th y ro id  fu n c tio n  u n d e r  stress.

In  a n o th e r  series, in vo lv ing  15 anim als, th e  e ffec t o f chlorprom azine w as s tu d ie d  on 
th e  ra te  a t  w hich  th e  th y ro id  g land  releases h o rm one a n d  a n  answ er was sough t to  th e  q u e s tio n  
w h e th e r th e  d ru g  is cap ab le  o f  suppressing  th e  a b ili ty  o f  th y ro tro p h ic  horm one to  in c re ase  
th y ro id  a c tiv ity .
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Table 1

Percentage uptake o f  1131 by the thyroid gland o f  rats treated tvith chlorpromazine

Group trea ted  w ith
Number of 

ra ts  in 
group

Percentage uptake of injected I 1»1 after

1“ 24h 48h

U n tre a te d  contro ls ........................................ 23 11.8 ±  2 26.4 +  3 20.9 ±  4

C hlo rp rom azine  daily  2 x 2 .5  m g/kg for 
3 d a y s ................................................................ 12 9.9 +  2 23.7 +  4 20.5 ±  3

C h lo rp rom azine  daily  2 x 1 0  m g/kg  for 
3 d a y s ................................................................ 5 8.6 -f* 1 

P  <  0 .1%
19.2 +  4 

P  <  0.1%
25.4 +  4 
P  >  5 %

4 %  fo rm a lin  (to  produce stress), daily  
2 x 0 .5  m l for 2 d a y s ............................... 10 4.8 +  1 

P  <i 0 .1 %
18.6 +  4 

P  <  0.1%
19.5 +  2 
P  >  20%,

S tress  as above, and daily  2 x 2 .5  m g/kg 
c h lo rp ro m a z in e ............................................. 5 4.8 +  1 16.5 +  1 16.0 +  1

S tress as above; chlorprom azine (dose as 
ab o v e) g iven  one d ay  p rio r to  fo rm alin . 9 7.7 +  1 

P  <S 0 .1%
26.6 +  7 

P  <  0.1%
21.5 +  3
P  >  5 %

A g a in  th e  tech n iq u e  d esc rib ed  prev iously  [14, 15] w as used. The f irs t ra d ia tio n  co u n t 
o v e r th e  th y ro id  was done 48 h o u rs  a fte r  the  a d m in is tra t io n  o f th e  isotope, by  w h ich  tim e  th e  
b u lk  o f  th e  I 131 in tro d u c ed  h a d  se ttle d  in  th e  g land  as h o rm o n a l iodine. Counts w ere th e re a f te r  
re g is te re d  da ily  fo r several days.

C urve  a in  F ig . 1 show s the  ra te  a t  w h ic h  horm one was re leased  from  
th e  th y ro id  o f a co n tro l an im al, and  cu rv e  b th e  ra te  of release o b se rv ed

c m

Pig- 1■ C om parison  of th e  ra te  o f  th y ro id  horm one re le ase , before and a fte r th e  a d m in is tra tio n  
o f  10 I .  U . o f  T S H , in  a n  u n tre a te d  contro l a n d  in  a  r a t  tre a te d  w ith  daily  2 X 2.5 m g/kg

doses of ch lo rp ro m az in e
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in  one o f a n u m b e r o f  anim als t r e a te d  from  th e  th ird  d ay  o n w ard s  w ith
2.5 m g /kg  doses o f  ch lo rp rom azine  tw ice  a d ay  for 2 days. T h e  tw o  semi- 
lo g a rith m ic  curves ru n  parallel w h ich  m ean s th a t  the  drug  fa iled  to  in fluence 
th e  release ra te . M oreover, a fter th e  a d m in is tra tio n  of 10 I. U. o f  th y ro tro p h ic  
h o rm o n e  to  b o th  an im als , the  tw o  cu rv es s till followed p ara lle l courses.

E a c h  of a g ro u p  o f 6 an im als w as t r e a te d  w ith  10 m g/kg doses o f  ch lo r
p ro m az in e  tw ice d a ily  for 3 days. In  fo u r o f  th em , even th e se  la rg e  doses 
fa iled  to  affect th e  re lease  ra te , b u t  in  tw o  th e y  d id  cause i t  to  dec rease . F ig . 2 
com pares th e  release cu rve  for one o f  th e  fo rm er (a) w ith th a t  o f  one o f  the. 
l a t te r  (b).

r . m

Fig. 2. L arge  doses o f ch lo rp rom azine  le ft r a te  o f th y ro id  horm one release u n a ffe c te d  in  r a t  «,
h u t d ecreased  i t  in  r a t  b

A special s tu d y  w as u n d e rta k e n  to  e s tab lish  th e  sh o rt- te rm  effect of' 
ch lo rp rom azine  in  m a n . The p ro te in -b o u n d  iod ine  level of serum  w as es tim a ted  
in  6 su b jec ts  in  e u th y ro id  cond ition  on  each  o f 4 days. T he f i r s t  tw o  days, 
th e y  received no ch lo rp rom azine, a n d  th e  th ird  and fo u rth  d a y  each  w as 
g iven  d a ily  tw o in tra m u sc u la r  in jec tio n s  o f  50 m g of the  d rug . D e m e c z k i ’s 
[16] m e th o d  was used  for de te rm in in g  iod in e . On th e  evidence o f  th e  re su lts  
lis ted  in  T able  2, o n ly  in  one of th e  s ix  su b je c ts  was there  a, s ig n if ic a n t rise 
in th e  level o f p ro te in -b o u n d  iodine. T h e  sam e tab le  shows th a t  in  th re e  cases 
o f h y p e rth y ro id ism  tre a tm e n t w ith  c h lo rp ro m az in e  for a week likew ise failed 
to  a ffec t th a t  level.

A dd itio n a l ex p erim en ts  w ere m ad e  in ra ts  to  s tu d y  f i r s t  th e  effect 
o f ad ren a lec to m y  on  th e  u p tak e  o f  I 131 b y  th e  th y ro id  gla-jid, th e n  th a t  of'
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Table 2

Action o f  chlorpromazine on the value o f  iodine bound to serum  
protein , in euthyroid subjects and patients w ith hyperthyroidism

Control period
D aily  tw o  50 mg doses 

o f chlorprom azine, adm i
n is te red  intram uscularly

1st day 2nd day 3rd day 4 th  day

5,0 5,3 5.1 5.7

6.7 6.8 6.5 6.7
О

4.8 4.7 4.1 4.2
Ь£

3.4 3.7 3.3 3.5

s 6.3 6.5 6.4 3.9
и
СЙ 2.7 3.0 3.7 3.4

a

Ъ
H y p erth y ro id ism

A fte r  trea tm en t with
G w ith  chlorpromazine chlorprom azine for one week

О
Л

9.6 9.1
•м

«н 12.3 13.0
м-

8.4 7.9

a d re n a le c to m y  com bined  w ith  adrenaline t r e a tm e n t ,  an d  finally  th e  q u es tio n  
w h e th e r ch lo rp rom azine, i f  ad m in iste red  to g e th e r  w ith  adrenaline, w as cap ab le  
o f  su p p ress in g  th e  changes in  th y ro id  fu n c tio n  t h a t  follow ad ren a lec to m y . 
C h lo rp rom azine  w as ad m in is te re d  in  th e  u su a l doses of 2.5 m g/kg b . i. d . ; 
o f  ad ren a lin e  th e  an im als  w ere given 0.2 m l o f  a 0.1 p er cent so lu tio n  su b 
c u ta n e o u s ly  on one occasion  one hour befo re  th e  in jec tio n  of th e  iso to p e .

Table 3

Percentage uptake o f  I 131 by the thyroid gland o f  adrenalectomized and intact control rats

Group
N um ber of Percentage uptake of injected I 131 a fte r

group i h 24» 48h

U n tre a te d  co n tro l............................................. 6 12.5 ±  1 25.5 +  5 20.5 +  2

A d re n a le c to m iz ed ............................................. 8 11.5 +  2 
P  >  4 0 %

34.5 +  5 
P  <  1%

30.1 +  3 
P  <  0 .1%

I t  can  be seen from  T ab les 3 and  4 t h a t  24 and 48 hours a f te r  th e  
in je c tio n  of I 131, th e  ra d ia tio n  coun t over th e  th y ro id  g land  was h igher in  th e  
ad ren a lec to m ized  th a n  in  th e  contro l an im als. T h e  u p ta k e  of I 131 w as fu r th e r
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Table 4

Percentage uptake o f  1131 by the thyroid g land  o f  rats given different treatm ent

Group trea ted  w ith
N um ber of 

ra ts  in

Percentage u p ta k e  of 
injected I lal a fte r

l h 24h

C ontrol, u n t r e a te d ...................................................................... 5 12.0 ±  1 27.2 +  7

A d re n a le c to m y ............................................................................. 6 11.3 +  0
P  >  30%

45.0 +  4
P  <  1%

A dren alec to m y  and  adrenaline  ..........................................

A drenalectom y and ad renaline  in  com bination  w ith

8 12.3 +  3 
P  >  30%

50.1 +  11 
P  >  20%

c h lo rp ro m a z in e .............................................................................. 6 12.7 +  2
P  >  60%

34.5 +  1
P  <  0.1%

in c rea sed  by  adrena line , th o u g h  no t s ig n if ic a n tly . On th e  o th e r h a n d , ch lo r
p ro m az in e  given to g e th e r w ith  ad ren a lin e  a lm o st com pletely  su p p re ssed  
ra d io a c tiv ity  in  th e  g land as early  as 24 h o u rs  a fte r th e  a d m in is tra tio n  
o f  I “ 1.

Discussion

In  our ex p erim en ts  th e  average I 131 u p ta k e  by  the th y ro id  g lan d s  o f 
c o n tro l ra ts  was fo u n d  to  be 11.8 per c en t a t  1 h o u r, 26.4 per cen t a t  24, an d  
20.9 p e r cen t a t  48 h ours a fte r  a d m in is tra tio n  o f  th e  isotope. R o u g h ly , th e  
sam e re su lts  w ere o b ta in ed  for ra ts  t r e a te d  w ith  2.5 m g/kg doses o f  ch lo r
p ro m azin e  tw ice a d ay  for 3 days. W ith  th e  doses increased to  10 m g/kg , 
I 131 u p ta k e  a t  1 an d  24 hou rs  was d ec reased , an d  th e  d ifference b e tw een  
th e  24 -hour an d  48-hour values for th y ro id a l ra d io a c tiv ity , w hich c h a ra c te r 
ized all con tro ls , was n o t observab le . T h e  absence of th is d iffe rence  fin d s 
its  e x p la n a tio n  in th e  resu lts  o f ou r a fo re -d escrib ed  studies on th e  th y ro id  
ho rm one release ra te , show ing th a t  in  som e cases large  doses of ch lo rp ro m az in e  
cause  t h a t  ra te  to  decrease.

In  th e  view  o f som e a u th o rs , re se rp in e  in h ib its  th e  th y ro id a l re a c tio n  
to  T S H  ; on th e  evidence o f  ou r p re se n t re su lts , chlorprom azine does n o t. 
I n  th is  re sp ec t our find ings largely  agree w ith  th o se  of Se v y  et a '. [17] and  
O e l in g  an d  D eY i e d  [18] w ho show ed th a t  to  exogenous ACTH th e  a d re n a l 
co rtex  o f  a c h lo rp ro m az in e-trea ted  an im al re sp o n d s  in  th e  sam e m a n n e r  as 
th a t  o f  an  u n tre a te d  anim al.

P ro o f  hav ing  been  fu rn ish ed  in  e a r lie r  an im a l experim en ts [19] th a t  
ch lo rp ro m az in e  ad m in is te red  in  doses em p lo y ed  in  hum an  th e ra p y  h as  no 
e ffec t on e ith e r  th y ro id  a c tiv ity  or th y ro x in e  e lim ination , we p ro ceed ed  to  
s tu d y  th e  sh o rt- te rm  effect o f th e  d ru g  on p ro te in -b o u n d  iodine in  m a n , an d

4  A cta Medica XIV/4.
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fo u n d  t h a t  in  the overw h elm in g  m a jo rity  o f cases la rg e  doses given fo r 2 d a y s  
fa iled  to  affect th e  leve l o f  t h a t  iodine. N ow  th is  fin d in g  is a t  v a rian ce  w ith  
t h a t  o f  L ö v e y  et al. [20] w ho experienced a rise  in  th e  level following p ro lo n g ed  
ch lo rp ro m az in e  tre a tm e n t .  D ifferences in  d osage  a n d  dura tion  o f t r e a tm e n t  
p ro b a b ly  accoun t for th is  d ivergence in  re su lts . L a rg e  doses p ro b ab ly  in flu e n c e  
th y ro x in e  e lim in a tio n  a n d  th is  is w hy th e  sa id  a u th o rs  observe an  in c re a se  
in  p ro te in -b o u n d  iod ine  w hereas we no ted  a d ec rea se  in  th y ro id a l I 131 u p ta k e  
a f te r  d a ily  tw o 10 m g/kg  doses of the  d rug .

O u r re su lts , on th e  o th e r  han d , agree w ith  th o se  of К о м о к  a n d  G a r a s  
[21], accord ing  to  w h ich  ch lo rp rom azine  h a s  no su b s ta n tia l sh o rt- te rm  effect 
on  th y ro id  a c tiv ity  ; th is  m eans th a t  th e  fa ll in  b a sa l m etabolic r a te  u su a lly  
e v o k e d  b y  th e  d ru g  is o f  e x tra th y ro id a l o rig in  a n d  therefore  serves as a good 
m e a n s  b y  w hich to  d is tin g u ish  th y ro to x ico sis  fro m  vege ta tive  d y s to n ia .

C h lo rp rom azine  w as found  to  exert p ra c tic a lly  no effect on th e  serum  
lev e l o f  p ro te in -b o u n d  io d ine  in  our th re e  p a t ie n ts  w ith  h y p e rth y ro id ism  ; 
in  a d d itio n , by  in ten s ify in g  tach y ca rd ia  i t  g a v e  rise  to  com plain ts . O n th is  
p o in t ,  o u r o b serv a tio n s ag ree w ith  those o f  L ö v e y  et al. [20] who th in k  th e  
use o f  th is  d rug  in a d v isa b le  in  th e  tre a tm e n t o f  h y p erth y ro id ism .

I n  view  of M i l i n  a n d  S t e r n ’s [22] s ta te m e n t  th a t  ch lo rp rom azine  is 
c a p a b le  o f su p pressing  w h a t th e y  te rm  ’’f r ig h t th y ro to x ico s is”  in  th e  r a b b it ,  
w e d eem ed  it an  in te re s tin g  ta sk  to  s tu d y  th e  e ffec t on th y ro id a l I 131 u p ta k e  
in  an im a ls  su b jec ted  to  s tre ss , w hen th a t  u p ta k e  is know n to be slow ed dow n. 
W e w ished  to  clear th is  p o in t all th e  m ore as a g a in s t reports  th a t  a su ffic ien tly  
la rg e  dose of ch lo rp ro m az in e  will depress a d re n o c o rtica l changes [3, 17, 18], 
s ta n d  o th e rs  w hich fail to  f in d  evidence in  fa v o u r  o f  such  depressive a c tio n  [4]. 
O u r ow n ex perim en ts show ed  th a t  if  g iven to g e th e r  w ith  fo rm alin , th e  d ru g  
h a d  no effect on th y ro id a l I 131 u p ta k e  re d u c e d  b y  th e  stress, b u t  t h a t  i f  
a d m in is te re d  one d a y  ea rlie r th a n  form alin , i t  re s to re d  the  u p ta k e  to  n o rm a l, 
m o re o v e r it  b ro u g h t b a c k  th e  ty p ica l d iffe ren ce  in  ra d io a c tiv ity  o v e r th e  
th y ro id  betw een  th e  2 4 -h o u r and  48-hour c o u n ts . (R e tu rn  to  n o rm a l o f  th e  
th y ro id  horm one re lease  ra te  depressed u n d e r  conditions of s tress .) O u r 
re su lts , th u s , in d ic a te  t h a t  p re lim inary  a d m in is tra tio n  of c h lo rp ro m az in e  
in h ib its  th e  ap p ea ran ce  o f  changes in  th y ro id  a c tiv ity  under s tre ss  d u e  to  
fo rm a lin .

A drenal co rtica l h o rm o n e  is know n to  slow  dow n I 131 u p ta k e  b y  th e  
th y ro id  g land . A g a in st th is  s tan d s  th e  f in d in g  th a t  the 24-hour ra d ia tio n  
c o u n t over th e  th y ro id  is h igher in the  a d ren a lec to m ized  an im al th a n  in  th e  
in ta c t  one. F l ü c h i g e r  a n d  Y e r z a r  [23] su g g est th a t  w hat accoun ts fo r th is  
d isc re p a n c y  is th e  d ecrease  in  th e  ra te  o f th y ro id  horm one release fo llow ing 
a d re n a le c to m y . In  o u r ex p erim en ts  we fo u n d  t h a t  w hereas th e  1 -hour values 
wrere  id en tica l, th e  2 4 -h o u r values for r a d io a c t iv i ty  over the  th y ro id  g land  
w ere  considerab ly  h ig h e r in  ad rena lec tom ized  th a n  in  control a n im a ls .



EFFECT OF CHLORPROMAZINE ON THYROID ACTIVITY 3 7 7

A drenaline  is know n to  decrease th e  u p ta k e  o f I 131 by th e  th y ro id  in  
th e  in ta c t  r a t .  A ccord ing  to  S o f f e r  et al. [24], i t  increases i t  in  th e  a d re n a l-  
ectom ized an im al. The bo d y  o f evidence p ro d u c e d  b y  our ex p e rim en ts  docs 
n o t b ea r o u t th is  s ta te m e n t. In  our a d ren a lec to m ized  anim als no s ig n if ic a n t 
increase in  th e  u p ta k e  o f rad io ac tiv e  iod ine  o ccu rred  under th e  e ffe c t o f  
ad renaline . F o r th is , one o f th e  reasons p e rh a p s  is th a t  while th e  sa id  a u th o rs  
m ay  have tr e a te d  th e ir  ad ren a lec to m ized  an im a ls  fo r weeks on end , w e gave  
th em  a single in jec tio n  only , for we found  th a t  rece iv in g  no exogenous a d re n a l 
cortical ho rm one , b u t g iven 1 p er cen t N aCl to  d rin k , th e  ra ts  w ere u n a b le  
to  b ear t r e a tm e n t  of longer d u ra tio n , and  d ied .

On th e  o th e r  h an d , w hen  ad m in is te red  s im u ltan eo u sly  w ith  a d re n a l
ec tom y o r ad ren a lec to m y  plus ad ren a lin e  t r e a tm e n t ,  ch lo rp rom azine  w as 
capable  o f re s to rin g  th e  th y ro id a l I 131 u p ta k e  to  no rm al. As c h lo rp ro m az in e  
is p rim arily  a d ru g  o f ce n tra l ac tion , th is  o b se rv a tio n  seems to  in d ic a te  t h a t  
for th e  changes in  th y ro id  a c tiv ity  arising  in  th e  sa id  cases, the  ce n tra l n e rv o u s  
system  is p a r t ly  responsible.

O ur conclusion  is th a t  ch lo rp ro m azin e  is o f  no g rea te r th e ra p e u t ic  
value in h u m a n  h y p e rth y ro id ism  th a n  are  m o s t o f  th e  know n se d a tiv e s  ; 
th e  less so as b y  enhanc ing  ta c h y c a rd ia  i t  m a y  g ive rise to  co m p la in ts . I t  
should , how ever, be explored  for its  pow er to  suppress those ch an g es  in 
th y ro id a l fu n c tio n  for w hich th e  nervous sy s te m  sh ares  responsib ility .

SUM M ARY

T he effec t o f  ch lo rp rom azine  on th y ro id  a c tiv ity  h a s  been  stud ied .
In  an im al ex p erim en ts , large  doses o f c h lo rp ro m az in e  w ere found  to decrease th y ro id a l  

u p tak e  of I 131, a n d  in  som e cases to  slow dow n th e  r a te  o f  th y ro id  horm one release. I n  doses 
em ployed  in  h u m a n  th e ra p y , th e  d ru g  h a d  no e ffec t o n  th e  thy ro ida l fu n c tio n  o f  th e  
anim ais.

In  e u th y ro id  h u m an s , ch lo rp ro m az in e  fa iled  to  in f lu e n ce  th e  p ro te in -b o u n d  io d in e  o f 
serum  ; nor d id  i t  e ssen tia lly  a ffec t th e  level o f i t  in  a few  p a tie n ts  w ith  h y p e rth y ro id ism , in  
w hich how ever i t  gave rise to  co m p la in ts  b y  e n h an c in g  ta c h y c a rd ia . A ccordingly, i t  is n o t  
recom m ended  fo r use  in th e  tre a tm e n t o f thy ro tox icosis.

C hlo rp rom azine , ad m in iste red  one d a y  before fo rm a lin , suppressed  the ch an g es d e v e l
oping in  th y ro id  fu n c tio n  u n d e r fo rm alin -in d u ced  s tre ss  in  an im al experim en ts. L ik e w ise , 
i t  in h ib ited  th e  rise  in th y ro id a l I 131 u p tak e  follow ing ad ren a lec to m y ' or a d ren a le c to m y  p lu s  
tre a tm e n t w ith  ad ren a lin e . On th is  basis th e  q u estio n  is ra is e d  w h e th er the  drug m ig h t n o t  be 
capable to  su p p ress  th e  changes in  th y ro id a l a c tiv ity  fo r w h ich  in  m an  the  nervous sy s te m  is in  
p a r t  responsib le.
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(E ingegangen  am  25. J u n i  1959.)

Es is t se it langem  b e k a n n t, daß  im  fo rtg e sc h ritte n en  S ta d iu m  d iffu se r  
N ieren erk ran k u n g en  die große M ehrheit d e r  N ep h ro n e , die G lo m eru li sowie 
die dazugehörigen  K a n ä lc h e n  a tro p h is ie ren . E in ze ln e  G lom eruli b le ib en  je d o c h  
in ta k t , w erden  h y p e rtro p h isch , die an sch ließ en d en  K anälchen  e rw e ite rn  sich, 
ihre E p ith e lien  verm ögen  nach  O l i v e r  [1] e tw a  8m al so viel T ry p a n b la u  zu 
speichern , als norm ale  Zellen. Die h y p e rtro p h isc h e n  N ephrone k ö n n e n  das 
20fache ih re r u rsp rü n g lich en  G röße e rre ich en . B esonders b e m e rk e n sw e rt is t 
der von  O l i v e r  erh o b en e  B efund von  ag lo m eru lä ren  K an ä lch en , w elche 
w ahrschein lich  d u rch  R egenera tion  e inze lner Z e llb estan d te ile  d e r z u g ru n d e 
gegangenen  N ephrone en ts te h e n  ; sie s in d  ebenfalls h y p e rtro p h isc h , ih re  
B lu tv e rso rg u n g  erfo lg t d u rc h  die von  L u d w i g  besch riebenen  A ste  d e r  in te r-  
lo b ä ren  A rterien , d e ren  B lu t die G lom eru li u m g e h t. Dieses h is to lo g isch e  
Bild u n te rsch e id e t sich  so w esentlich  von  d e r  n o rm alen  N ie re n s tru k tu r , d aß  
es n ach  O l i v e r  ric h tig e r  is t, von » v e rä n d e rte n  N ephronen«  als v o n  » N iere«  
zu sprechen .

In  A n b e tra c h t d e r ra d ik a l v e rä n d e rte n  S tru k tu r  e rh eb t sich d ie  F rag e , 
ob die üb lichen  fu n k tio n e llen  M ethoden in  d iesem  F all ü b e rh a u p t n o c h  a n 
w en d b ar sind . Es k a n n  w ohl kaum  b ezw eife lt w erden , daß  das P r in z ip  der 
C lea ran ceu n te rsu ch u n g en  auch  fü r die in su ffiz ie n te  Niere gilt ; e ine  an d e re  
F rage  is t, ob die In te rp re ta t io n  der e rh a lte n e n  W erte  als Maß d e r F i l t r a t io n  
bzw. D u rc h b lu tu n g  angän g ig  ist. W ah rsch e in lich  sind  wir m it gew issen  E in 
sc h rän k u n g en  dazu  b e re c h tig t und  die e rh a lte n e n  W erte  w idersp iege ln  t a t 
säch lich  die A bnahm e d e r D u rch b lu tu n g  bzw . F iltra tio n . Die au s d en  e r
h a lte n e n  C learancew crten  berechnete  tu b u lä re  R eabso rp tion  ze ig t je d o c h  
fü r alle u n te rsu c h te n  physio logischen S u b s ta n z e n  so s ta rk e  A b w eich u n g en  
von  d e r  N orm , d aß  sich  die F rage e rh eb t, ob es sich  dabei n u r um  eine p ro 
p o rtio n a le  L e is tu n g sab n ah m e  des tu b u lä re n  A n te ils  der N ephrone h a n d e lt , 
oder um  eine allgem eine S tö rung  der T u b u lu sfu n k tio n , oder en d lich  um  
eine kom p en sa to risch e  R eg u la tio n . Die E n tsc h e id u n g  dieser F rag e  d ü rf te  
auch  das viel d isk u tie r te  P roblem  der Iso s th e n u rie  einer L ösung  n ä h e r  
bringen .
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D ie U n te rsuchungen  h ab e n  w ir an  73 K ra n k e n  d u rch g efü h rt ; es h a n 
d e lte  s ich  m eist um  azo täm isch e  P a tie n te n , d ie  F iltra tm en g e  w ar im  je d e m  
F a ll  u n te r  55 ml/M in. D ie D iagnosen  la u te te n  :

10 F älle  von ch ro n isch er P y e lo n ep h ritis  
7 Fälle  von m a lig n er H yperto n ie  
6 Fälle  von N ephro sesy n d ro m  
4 Fälle  von A m yloidose 
2 F älle  von S tau u n g sn ie re  
2 Fälle  von N ep h ro lith ias is

d ie  re s tlic h e n  42 F älle  w a re n  im  fo r tg e sc h ritte n e n  S tad ium  d er ch ro n isch en  
N e p h r it is .

Im  ersten  Teil d er U n te rsu ch u n g en  h a b e n  w ir du rch  k o m b in ie r te  
C le a ran ceu n te rsu ch u n g en  d as  Schicksal physio lo g isch er Stoffe in  d en  T u b u lis  
u n te r s u c h t ,  im  zw eiten  T eil h ab en  w ir n ach  E n tz u g  bzw. B elastung  C lea ran ce 
u n te rsu c h u n g e n  d u rc h g e fü h rt, um  in die R eg u la tio n sfäh ig k e it d e r T u b u li 
E in b lic k  zu gew innen.

M ethodik

D ie  C lea ran ceu n te rsu ch u n g en  h ab en  w ir frü h m o rg e n s , nach  eiw eißfreiem  F rü h s tü c k  
in  2 X 2 stü n d ig en  Perioden  d u rc h g e fü h rt  ; der H a rn  w u rd e  d u rch  K a th e te ris ie ren  gew o n n en , 
d ie  B lu te n tn a h m e  erfolgte in  d e r  M itte  der P erio d en , d e re n  berechnete  M itte lw erte  an g eg eb en  
w u rd e n . Falls auch die In u lin c lea ran c e  u n te rsu c h t w o rd e n  is t, haben  wir den  M itte lw e rt aus 
3 X 20 M in. Perioden b e rech n et.

D ie  B estim m ung des In u lin s  erfo lg te n a ch  A l v in g  u n d  M il l e r , die des K re a tin in s  
n a c h  P o p p e r , Ma n d el  u n d  Ma y e r , die P h o sp h o rb es tim m u n g  nach  F is k e  u n d  S u b b a r o w . 
D e r  H a rn s to f f  w urde m itte ls  U re ase  u n d  n ach h erig e r N ess le risa tio n  b estim m t ; a u f  die M e th o 
d ik  d e r  H a rn sto ffb es tim m u n g  w erd en  w ir bei de r B esp rech u n g  der V ersuchsergebn isse  no ch  
z u rü c k k e h re n . Die Na- u n d  K -B e stim m u n g  erfo lg te  m itte ls  F lam m en p h o to m e trie , d ie H a r n 
sä u re b e s tim m u n g  nach  F o l in .

D ie  B erechnung der p ro z en tu e llen  E x k re tio n  d e r  f i ltr ie r te n  Menge eines S to ffes »x« 
e rfo lg te  n ach  der Form el :

Exo/ =  Cx X 100______
J /0  C lm il. od . C K re a t .

D ie  B erechnung der tu b u lä re n  R eab so rp tio n  e in es S to ffes  »y« erfolgte n a c h  de r F o rm e l : 
(m g  v o n  »y«  en th a lten  in  1 m l S eru m  x C in ü l o der C K re a t)  — (m g von »y« e n th a lte n  in  1 ml 
H a r n  x  V ) m g/M in.

V ersuchsergebnisse

1. K om bin ierte  Clearanceuntersuchungen

a) Vergleich der In u lin -  u n d  der endogenen Kreatininclearance

In  17 Fällen  k o n n te n  w ir die b e id en  C learance para lle l b e s tim m e n  ; 
in  a llen  Fällen  w ar CInu! n iedriger als CKreat (A bb. 1) ; d e r Q u o tien t
CKreat. _

b e tru g  im D u rc h s c h n itt  1,5, w obei die 2 ex trem  hohen  W e rte  au ß e rCinül.
A c h t gelassen w urden . D ieser B efund  e n ts p r ic h t  den A ngaben d e r L i te ra tu r
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[2, 3, 4, 5, 20], nach  w elchen  der Q u o tie n t zw ischen 1,35 und  1,50 sch w an k t. 
A uf G ru n d  der eigenen u n d  frem den E rfa h ru n g e n  ist daher CKreat be i der 
N ieren insuffiz ienz u m  25 — 30%  h ö h er a ls  CImll und  — falls w ir C Inuj als 
M aß d er F iltra tio n  an e rk en n en  — so fo lg t d a rau s , daß  bei d e r  N ie ren in 
suffiz ienz sogu t wie im m er eine ak tiv e  K re a tin in se k re tio n  s ta t t f in d e t .  D a es

à?

300-

260

220-

S 180<o

m

wo
2 U 6 8 10 12 1k 16 18 20 22

C inul m l/m in

Abb. 1. V erh ältn is d e r K rea tin in  zur In u lin c le a ra n c e  bei niedrigen F il tr a tw e r te n

aus tech n isch en  G rü n d en  n ich t in a llen  F ä lle n  möglich w ar CInul zu be
stim m en , h ab en  w ir d en  folgenden B e re c h n u n g e n  CKreat zu g ru n d e  gelegt ; 
nach  dem  G esagten  k a n n  angenom m en w erd en , daß  die d a rau s  b e rech n e ten  
p ro zen tu e llen  E x k re tio n e n  der v e rsch ied en en  Stoffe um  d u rc h sc h n ittlic h  
25 — 3 0 %  zu niedrig sind .

b) Tubuläre H andhabung physiologischer S to ffe

In  A bb . 2 sind d ie  D u rc h sc h n ittsw e rte  d er p rozen tualen  E x k re tio n  der 
u n te rsu c h te n  S u b stan zen  zu sam m en g efaß t. D ie Fälle w urden in  4 G ruppen  
e in g e te ilt : G ruppe 1 rep rä se n tie rt d ie  F ä lle  m it norm aler F i l t r a t io n  (CKreat 
120 m l/M in .), G ruppe 2 e n th ä lt die F ä lle  m it F iltra tio n sw erten  v o n  20 — 55 
m l/M in., G ruppe 3 die F älle  m it F il tra tio n sw e r te n  von 10 — 20 m l/M in . und 
G ru p p e  4 die Fälle  m it F iltra tio n sw e rte n  u n te r  10 ml/Min.

W ie ersich tlich , k o m m t es p a ra lle l m it der fallenden F i l t r a t io n  zur 
p rog ressiven  Z un ah m e des p ro zen tu a len  A n te ils  der H a rn au ssch e id u n g  der 
f i l tr ie r te n  S u b stan zen  (E  % ) ; m it a n d e re n  W o rten  : es w ird v o n  d en  f i ltr ie r
te n  M engen p ro z e n tu a l u m  so w eniger re a b so rb ie r t , je  n ied riger d ie  F i l t r a t 
m enge is t. Die d u rch sch n ittlich e  p ro z e n tu a le  E x k re tio n  des H a rn s to ffs  und  
des K a liu m s der G ru p p e  4 ü b e rsch re ite t 1 0 0 % , was soviel b e d e u te t,  d aß  bei 
d e r G ru p p e  m it n ie d rig s te r  F iltra tm en g e  e in e  a k tiv e  tu b u lä re  S e k re tio n  dieser 
S toffe s ta t tf in d e t .
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C kreat E Harnst % E Phosp % E Hat %
1 2 3  H 123 H N A 

E H20  % E Na % E Harnsäure X

A b b . 2 . P ro zen tu a le  E x k re tio n  h a rn fä h ig e r S toffe b e i v e rsch ied en  großer F il tr a t io n  
(N = b e i  norm . F i l tr a tw e r te n ,  A = b e i  n ie d rig e n  F iltra tw e rte n )

t j b e r  die B eziehung d e r F iltra tio n  zu r p ro z e n tu a le n  H arn s to ffex k re tio n  
u n te r r ic h te t  A bb. 3. W ie e rs ich tlich , k o m m t es bei F iltra tw e rte n  u n te r  
35 m l/M in . häufig  zu H arn s to ffsek re tio n  ; w ir h a b e n  E x k re tio n sw erte  ü b e r  
1 0 0 %  in  20 F ällen  b e o b a c h te t, a u f  G rund d e r g leichzeitig  b e s tim m ten  CIlm, 
h a b e n  w ir in  4 w eiteren  F ä lle n  H arn s to ffsek re tio n  festgestellt.

B e i 16 F ällen  von sch w ere r N ieren insuffiz ienz  u n d  A zotäm ie h ab e n  w ir 
n e b e n  d e r  p ro zen tu a len  H a rn s to ffe x k re tio n  a u c h  die abso lu ten  W erte  d e r  
tu b u lä r e n  H a rn s to ffre ab so rp tio n  berechne t. I n  5 F ällen  haben w ir d a b e i 
an  S te lle  v o n  R eab so rp tio n  e ine  ak tiv e  H a rn s to ffse k re tio n  gefunden, in  1 w eite -

225 

200 - 

175 - 

150- 

S? 725 •

ö
75‘UJ

50

25

5 10 15 20 25 30 35 HQ 0 5  50 m!/min
C  k r e a t

Abb. 3 P ro zen tu a le  H a rn sto ffex k re tio n  bei v e rsch ied en en  F iltra tw e rte n
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ren  F a ll w ar die Menge d e r  H arn s to ffau ssch e id u n g  m it der f i l t r ie r te n  M enge 
id en tisch . Die D u rch sch n ittsw erte  sowie d ie  S tre u u n g  bei der N ie re n in su ffi
zienz g ib t T ab . 1 w ieder.

W ie in  T ab . 1 e rs ich tlich , is t die M enge des filtr ie rten  H arn sto ffe s  tro tz  
A bnahm e d e r F iltra tio n  re la tiv  groß, w as a u f  d ie  hohe H a rn s to ffk o n z e n tra tio n

Tabelle 1

D urchschnittsw erte
Serum

H arnsto ff
mg %

^K reat
ml/Min.

E %
H a rn s t.

F iltr.
load

H arnst.
ing/Min.

U x V
H arnst.

mg/Min.

Rcabs.
H arnst.
mg/Min.

N o rm a lfä lle ................... 30 120,0 50 36 18 18

ehr. N iereninsuffizienz 160 8,0 84 12,8 10,8 2,0*

ehr. N iereninsuffizienz

(88 — 334) ( 2 - 2 0 ) (45 -  160) ( 5 - 2 1 ) ( 6 - 1 5 ) ( 0 - 1 2 )

in °/0 des N orm alen 533 6,6 168 35 60 1 1

* N ach  A bzug der S ek re tion .
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Abb. 4. P rozen tua le  P h o sp h a te x k re tio n  bei v e rsch ied en en  F iltra tw e rte n

des Serum s zu rü ck zu fü h ren  is t. Die ab so lu te  M enge des ausgesch iedenen  
H arn sto ffs  is t  ebenfalls re la t iv  hoch. S ta rk  g esu n k en , a u f  11%  des n o rm a le n  
D u rc h sc h n itts , is t die R e a b so rp tio n  des H a rn s to ffs , doch bleib t die A b n a h m e  
im m er noch  h in te r  der A b n ah m e  der F iltra tio n  zu rü ck , welche a u f  6 ,6  des 
N orm alen  gesunken  ist.
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D  as V erhä ltn is  d e r F iltra tio n  zu r p ro z e n tu a le n  P h o sp h a te x k re tio n  
ze ig t A b b . 4. W ie e rs ich tlich , k o m m t es au ch  h ie r  bei F iltra tm e n g e n  u n te r  
35 m l/M in . zur p ro g ressiv en  Z unahm e d er P h o sp h a te x k re tio n , in  5 F ä llen  
zu  a k t iv e r  tu b u lä re r  P h o sp h a tse k re tio n . A u f G ru n d  der CInul h a b e n  w ir 
in  4 w e ite ren  F ällen  P h o sp h a tse k re tio n  b e o b a c h te n  können. H y p e rp h o sp h a t-  
äm ie  ü b e r  8 mg %  w u rd e  in  7 F ällen  b e o b a c h te t, die P h o sp h a te x k re tio n  w ar 
in  d ie se n  F ällen  n ic h t w esen tlich  e rhöh t.

m

J4Û 
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100 ■

I  80  

60- 

40 •

20 •

5 To « To Ts 30  35  40 Ts 50 ml
C k r e a i

Abb. 5. P ro z e n tu a le  K a liu m ex k re tio n  bei ve rsch ied en en  F iltra tw e rte n

D ie B eziehung d e r F iltra tio n  zur p ro z e n tu a le n  K a liu m ex k re tio n  zeig t 
A b b . 5 ; wie e rs ich tlich , k o m m t es bei F iltra tm e n g e n  u n te r 35 m l/M in . zum  
A n stie g  der E x k re tio n . E in e  tu b u lä re  K -S e k re tio n  konnte  in  3 F ä lle n  fe s t
g e s te ll t  w erden, a u f  G ru n d  der CInuI in  w e ite re n  2 Fällen. H y p e rk a lä m ie  
h a b e n  w ir in  6 F ä llen  b e o b a c h te t, bei w e lch en  E  % К  eher n ied rig e  W erte  
ze ig te .

Zwischen d er H ö h e  der F iltra tio n  u n d  der p ro zen tu a len  N a tr iu m 
au ssch e id u n g  ließ  sich  ebenfalls ein Z u sam m en h an g  festste llen  (A bb . 6) ; 
le ic h t  erhöh te  W erte  f in d e n  sich b e re its  b e i F iltra tm en g en  zw ischen  25 — 
55 m l/M in., doch e rfo lg t ein  steiler A nstieg  bei F iltra tw e rten  u n te r  20 ml. 
A u ffa llen d  niedrige (u n te r  1 % ) p ro zen tu a le  E  N a-W erte  fanden  w ir in  8 F ä l
le n , die w ir tab e lla risch  zusam m enfassen  (s. T a b . 2).

Es han d e lte  sich  m eist um  Fälle v o n  N ep h ro sech arak te r, b e i w elchen 
d ie  v e rm eh rte  N a triu m re a b so rp tio n  w ah rsch e in lich  infolge e rh ö h te r  Aldo-
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C kreat

Abb. 6. P ro z e n tu a le  N a triu m ex k re tio n  bei versch ied en en  F iltra tw e rte n

s te ro n a k tiv itä t  b e d in g t w ar ; es is t jed o ch  au ffa llen d , daß  zur g leichen Z eit 
d ie  K aliu m au ssch e id u n g  n ich t e rh ö h t w ar.

2. N atrium reabsorption vor und  nach kochsalzfreier D iä t

U m  die R eg u la tio n sfäh ig k e it d e r N ie re n tu b u li zu p rü fen , h ab e n  w ir 
be i 4 azo täm ischen  K ran k en , deren  F iltra tm e n g e  zw ischen 8 —14 m l/M in. 
sch w an k te , vor u n d  n ach  »kochsalzfreier«  K o s t СКгса, und  CNa b e s tim m t 
u n d  die N a-R eab so rp tio n  in  rng/M in. b e re c h n e t. W ir b e s tim m ten  auch  die

Tabelle 2

Diagnose ^'K reat. E % No E % К

N ephrosesyndrom  .......................................... 48 0,2 11

N ephrosesyndrom  .......................................... 49 0,3 9
N ephrosesyndrom  .......................................... 19 0,05 26

N ephrosesyndrom  .......................................... 19 0,05 19
N ephrosesyndrom  .......................................... 52 0,9 10

A m y lo id o se ........................................................ 6 0,16 16

P y e lo n ep h ritis .................................................... 30 0,5 15

N ieren v en en th ro m b o se ................................... 45 0,05 9,6
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24 S t. A u ssche idung  von  N a  w ä h re n d  der V ersuchszeit. Es sei b e m e rk t, d a ß  
die K r a n k e n  bereits vor dem  V ersu ch  sa lza rm  e rn ä h r t  w urden , die N a-T ages- 
a u s sc h e id u n g  be tru g  2 — 3 g ; in  d e r e igen tlichen  V ersuchsperiode sa n k  die 
T a g e sa u ssc h e id u n g  m eist a u f  W e rte  zw ischen 1 — 2 g, es h an d e lte  s ich  also 
n ic h t  u m  s tre n g  salzfreie K o s t. D er N a-Spiegel des Serum s blieb  am  E n d e  
d e r V ersu ch sp erio d e  in allen  F ä lle n  ü b e r 130 m aaeq /L , m eist ü b e r 137 m a a e q /L , 
es k a m  also  n ich t zu H y p o n a trä m ie . D ie E rgebn isse  g ib t A bb. 7 w ieder.

C krea t
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Abb. 7. N a tr iu m re s o rp tio n  v o r  und n ach  »salzfreier«  D iä t

W ie aus Abb. 7 e rs ic h tlic h , k am  es bei allen  4 K ran k en  w ä h re n d  der 
» sa lz fre ie n «  D iä t zu einer E rh ö h u n g  d er tu b u lä re n  N a-R eab so rp tio n , w elche 
je d o c h  — wohl in  A n b e tra c h t des sch w an k en d en  N a-G ehaltes der N a h ru n g  — 
n ic h t  g leichm äßig  w ar. A m  au sg esp ro ch en sten  w ar die E rh ö h u n g  b e i W . J .  
u n d  b e i  P . J . ,  w ährend  sie be i T . J .  u n d  S. J .  zw ar d eu tlich , a b e r  w eniger 
h o c h g ra d ig  w ar.
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3. H arnstoff- und  Phosphorreabsorption nach i. v. Belastung

W ir h ab en  bere its  frü h er [6] ü b er V ersu ch e  m it i. v. H a rn s to ff- u n d  
P h o sp h a tb e la s tu n g  b e ric h te t ; wir fanden  d am a ls , d aß  bei N ieren insuffiz ienz  
die p ro zen tu a le  E x k re tio n  d ieser S toffe n a c h  d e r  B e lastung  zu n im m t, es k a n n  
sogar zu r a k tiv e r  S ek re tio n  von H a rn s to ff  k o m m en . In  5 V ersuchen h a b e n  w ir 
n ach  i. v . B e lastu n g  m it 5 g N aH 2P 0 4 bzw . 5 g H a rn s to ff  die R eab so rp tio n  
d ieser S toffe in  m g/M in. sowohl in  der 2 S t. V orperiode wie in  den 2 zw ei
s tü n d ig en  P erioden  n ach  der B elastung  b e re c h n e t (A bb. 8).
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Abb. ft. P ho sp h o r- u n d  H arn sto ffreab so rp tio n  v o r u n d  n a ch  i. v. B e la s tu n g . 
К  =  K o n tro llperiode

Wie aus A bb. 8 h erv o rg eh t, k am  es n ach  d er P h o sp h a tb e la s tu n g  in 
beiden  F ällen  zu  d eu tlich e r A bnahm e d er P h o sp h a tre a b so rp tio n . N ach  d er 
H arn s to ffb e la s tu n g  k am  es bei allen 3 F ä llen  n ich t n u r zu r A b n ah m e d er 
H arn s to ffreab so rp tio n , sondern  zu a k tiv e r  tu b u lä re r  S ekretion  von H a rn s to ff .

B esprechung

1. Allgem einer Charakter der T u b u lu sfu n k tio n  hei der chronischen
N ieren in su ffiz ien z

W enn w ir unsere  U n te rsu ch u n g sb efu n d e  ü b erb lick en , so is t das h e rv o r
stech en d ste  M erkm al die Z unahm e der p ro z e n tu a le n  E x k re tio n  der f il tr ie r te n  
physio logischen S u b stan zen , m it anderen  W o rte n  : es w ird ein k le in e re r
P ro z e n tsa tz  in den T u b u li reab so rb ie rt als u n te r  norm alen  V erh ä ltn issen , 
b e i e iner A nzahl von  Stoffen kom m t es n ic h t se lten  zu a k tiv e r  tu b u lä re r  
S ekretion .
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D ie verringerte  W asser- u n d  C h lo rreab so rp tio n  der in su ffiz ien ten  N iere  
w u rd e  zu e rs t von P o p p e r  u n d  M a n d e l  [7] b e o b a c h te t ; w eitere A n g ab en  
ü b e r  v e rrin g e rte  R e a b so rp tio n  v e rsch iedener S toffe h ab en  w ir in  1947 [8] 
u n d  P l a t t  [9] in  1950 v e rö ffen tlich t. W as die tu b u lä re  S ekre tion  b e tr if f t ,  
so b e r ic h te te n  über eine solche des H arn sto ffs  be i N ieren insuffiz ienz eine R eihe  
v o n  A u to re n  [10, 11, 12, 13, 14, 42]. Die H a rn s to ffse k re tio n  beim  F ro sch  u n d  
b e i gew issen  F isch a rten  is t  s e it 1932 b e k a n n t [18]. Im  T ierversuch  b e r ic h te te n  
F ö l d i  u n d  S zabó  [15] ü b e r  H a rn s to ffsek re tio n  nach  H arn sto ffin fu sio n en  
b e im  H u n d  sowie S c h m i d t - N i e l s e n  [16] be i der R a tte  u n d  bei an d e ren  
N a g e tie re n . Reim  M enschen  w urde H a rn s to ffse k re tio n  nach  B e la s tu n g  von  
u n s in  1952 [6], n eu erd in g s auch  von  H e i n z  u n d  M itarb . [17] b e o b a c h te t.

Im  G egensatz zu ein igen  der e rw ä h n te n  B efunde k o n n ten  B l e g e n  u n d  
M ita rb . [41] eine tu b u lä re  S ek re tion  von  H a rn s to ff  beim  H u n d  n ic h t nach- 
w e isen . D a sow ohl w ir als au ch  andere  A u to re n  [15] zu r N H 3-B estim m u n g  
d ie  d ire k te  N esslerisation  b e n ü tz t  h ab en , die obigen A utoren  ab e r m it  d er 
M ik ro d iffu sionsm ethode  a rb e ite te n , w ar z u n ä c h s t zu p rü fen , ob die ab w eich en 
d en  E rgebn isse  n ich t a u f  m eth o d isch e  F eh le r zu rü ck zu fü h ren  sind . W ir h a b e n  
d ie  H a rn s to ffb es tim m u n g  m itte ls  U rease sp a ltu n g  u n d  nachfo lgender d ire k te n  
N ess le risa tio n  m it d er M ik rod iffu sionsm ethode  von  Co n w a y  [43] v e rg lich en . 
A ls V orlage d ien te  0,1 m l 0,1 n H 2S 0 4, das gebundene N H 3 w u rd e  d u rch  
N ess le risa tio n  b es tim m t, die A usw ertung  erfo lg te  m it H ilfe derse lben  K ali- 
b ra tio n sk u rv e , die auch  bei d e r d irek ten  N essle risa tio n  v erw en d et w o rd en  is t. 
W ir  fan d en , daß  die B estim m u n g  von  0,2 m g H a rn s to ff  bei e iner D iffusions
d a u e r  v o n  105 Min um  ca. 2 5 %  n ied rigere  W erte  ergab als n a c h  4 bzw. 
16 S tu n d e n . Die B estim m u n g  von 0,05 m g H a rn s to ff  ergab nach 105 M in. und  
n a c h  4 S td . iden tische W erte . Es b e s teh t d a h e r  die M öglichkeit, d aß  b e i V er
w e n d u n g  größerer H a rn s to ffm en g en  u n d  E in h a ltu n g  der vo rgesch riebenen  
k u rz e n  D iffusionszeit V erlu s te  e in tre te n , w o ra u f übrigens auch  d as  von 
W Ü S T  [44] angegebene D iag ram m  h in w eist. — E ine  w eitere F eh le rq u e lle  
k a n n  d a rin  bestehen , d aß  die H u n d e  v o r dem  V ersuch  n ich t m it den  gleichen 
E iw e iß m en g en  e rn ä h rt w o rd en  sind ; bei e iw eißarm er E rn ä h ru n g  w ird  m ehr 
H a rn s to f f  reab so rb ie rt [39, 40].

D ie tu b u lä re  S ek re tio n  des K re a tin in s  w urde, wie eingangs e rw ä h n t, 
b e i d e r  N ieren insuffiz ienz von  einer R e ihe  v o n  A u to ren  [2, 3, 4, 5, 20] be
s tä t ig t ,  w obei sowohl das en zy m atisch e  V e rfa h ren  [4] wie auch die A d so rp tio n s
m e th o d e  [5] zur V erw en d u n g  kam . E in e  tu b u lä re  S ekretion  von  P h o sp h o r 
w u rd e  b isher nu r im  T ie rv e rsu ch  n ach  P h o sp h a tb e la s tu n g  nachgew iesen  
( B a r c l a y , 21) ; die a k tiv e  tu b u lä re  S ek re tio n  des K alium s w urde  bei N ieren 
in su ffiz ien z  von L e a f  u n d  Ca m a r a  [22] nachgew iesen  ; b e k a n n tlic h  w ird  
z. Z. allgem ein angenom m en , d aß  das im  H a rn  ausgeschiedene K a liu m  auch  
u n te r  physiologischen B ed in g u n g en  von  d en  T u b u li sezern iert, w äh ren d  das 
f i l t r ie r te  K alium  zu r G änze  reab so rb ie rt w ird .
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D a bei der ch ron ischen  N ieren insu ffiz ienz  die F iltra tio n  im  fo r tg e s c h r it
te n e n  S tad iu m  d er E rk ra n k u n g  s ta rk  v e rm in d e r t  is t, w äre bei g le ich b le ib en d er 
n o rm a le r p ro zen tu a le r R eabso rp tion  die A ussch e id u n g  der h a rn fäh ig en  S toffe  
im  selben  M aßstab  v e rrin g e rt wie d ie  F il tr a t io n . E s u n te rlieg t w ohl k e in em  
Zweifel, daß  die V erm in d eru n g  der tu b u lä re n  R e ab so rp tio n  fü r den  K ra n k e n  
n ü tz lich  is t, da sie die A u fre c h te rh a ltu n g  d e r H om öostase  tro tz  d e r  v e r r in 
gerten  F iltra tio n  e rm ög lich t. Die E in sc h rä n k u n g  d e r R eabso rp tio n  is t  d a h e r  
eine w ichtige R eserve  fü r die N iere ; b e i S to ffen , die physio logischerw eise
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Abb. 9. B eispiele v o n  H arn sto ff-N a-, P- u n d  K -R e a b so rp tio n  bei verschiedenen F il tra tm e n g e n

ü b e rh a u p t n ich t rea b so rb ie rt w erden , wie z. B. dem  K rea tin in , is t  d ieso  
R eserve  n ich t v o rh a n d e n  ; die einzige M öglichkeit, um  die A u ssch e id u n g  
so lcher S toffe zu erh ö h en , is t die tu b u lä re  S ek re tio n , welche, wie w ir gesehen  
h ab en , bei der N ieren insuffiz ienz so g u t w ie im m er nachgew iesen w erden  k a n n . 
N ebenbei sei b e m e rk t, d aß  eine ak tiv e  K re a tin in se k re tio n  bei gew issen F isc h 
a r te n  u n d  beim  H u h n  seit langem  b e k a n n t is t  [23]. D a die S ek re tio n sfäh ig 
k e it d er N ie ren tu b u li o ffenbar b e sc h rä n k t is t, is t le ich t v e rs tän d lich , d a ß  d ie  
E rh ö h u n g  des K rea tin in sp iege ls  im  S erum  zu den  frühesten  Z eichen  d er 
N ieren insuffiz ienz gehört.

D as V erh a lten  an d e re r Stoffe k a n n  a n h a n d  einiger ty p isch er B eisp ie le  
e rö r te r t  w erden  (A bb. 9). W ie e rsich tlich , k o m m t es bei s inkender F il tra t io n  
zur progressiven  Z u n ah m e der p ro zen tu a len  E x k re tio n  und zur A b n ah m e d e r 
a b so lu ten  M enge des reab so rb ie rten  H a rn s to ffs . B eim  3. Fall, m it einem  
F i l t r a t  von  n u r 5 m l/M in. is t die R e a b so rp tio n  des H arn sto ffs  au f l ,5 m g /M in . 
gesunken , die in d er E in sch rän k u n g  d e r R e a b so rp tio n  gegebene R ese rv e  d er 
N iere is t d ah e r so gu t wie erschöpft, die 2 4 s tü n d ig e  H arn sto ffau ssch e id u n g
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i s t  in fo lg e  des s ta rk  e rh ö h te n  H arn sto ff-lo ad s im m er noch erheb lich , je d o c h  
n u r  e tw a  1/ 3 des N o rm alen , so daß  die R e te n tio n  des H arn sto ffs  im  B lu t 
-v e rs tän d lich  w ird  ; eine E rh ö h u n g  der H a rn s to ffau ssch e id u n g  is t  n u r  m e h r 
d u rc h  tu b u lä re  S ek re tio n  m öglich, die, w ie w ir  gesehen h ab en , au ch  re la t iv  
o f t e in t r i t t .

A n d ers  v e rh ä lt es sich  m it dem  N a tr iu m . W ie aus A bb. 9 e rs ich tlich , 
k o m m t es bei E rn ie d rig u n g  des F iltra te s  u n te r  10 ml/M in. zu r E rh ö h u n g  d e r 
p ro z e n tu a le n  E x k re tio n  a u f  1 6 % , w obei im m e r noch 40 m g/M in. N a  reab -
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Abb. 10. P ro z e n tu a le  W asserex k re tio n  bei v e rsch iedenen  F iltra tw e r te n

s o rb ie r t  w erden . D ie 2 4 stü n d ig e  N a-A u ssch e id u n g  e rre ich t d abei e tw a  6 0 %  
des N o rm alen , re ic h t d a h e r  aus, um  die H o m ö o sta se  bezüglich des N a tr iu m s  
a u fre c h tzu e rh a lte n .

D ie P h o sp h a te  v e rh a lte n  sich ähn lich  w ie das N a, doch k an n  die R eserve  
d e r  N iere  in  der P h o sp h a tre a b so rp tio n  le ic h te r  erschöpft w erden , w obei es 
d a n n  e inerseits zu H y p e rp h o sp h a täm ie , a n d e re rse its  zu tu b u lä re r  P h o s p h a t
se k re tio n  kom m en k a n n . D as K alium  w ird  n a c h  der h eu te  g e ltenden  A n sich t 
aussch ließ lich  du rch  S ek re tio n  ausgesch ieden  ; bei der N ieren insu ffiz ienz  is t 
CK m an ch m a l höher als d as  F iltra t , t ro tz d e m  is t  die T agesau ssch e id u n g , wie 
e rs ic h tlic h , w esentlich  n ied rig e r als bei G esu n d en , was R e ten tio n  v o n  К  zu r 
F o lg e  h ab en  kan n .

D ie p ro zen tu a le  E x k re tio n  des f i l t r ie r te n  W assers is t hei der ch ro n isch en  
N ieren insuffiz ienz  m eist s ta rk  e rh ö h t, bei F iltra tw e rte n  u n te r  20 m l/M in. 
fa n d e n  w ir oft W erte  ü b e r  2 0 %  (A bb. 10), es w ird  also m ehr W asse r au s
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geschieden, als u n te r  physio logischen  U m stä n d e n  in  den p rox im alen  K a n ä l
chen re a b so rb ie rt w erden  m ü ß te . D ie im  V erg leich  m it den a n d e ren  h a r n 
fäh igen  S toffen  s ta rk e  V erm in d eru n g  d e r W asse rreab so rp tio n  e rk lä r t  e in e r
seits die P o ly u rie , andererse its  die m a n g e lh a fte  K o n z en tra tio n sfäh ig k e it bei 
der ch ron ischen  N ieren insuffiz ienz.

Z usam m enfassend  können  w ir d a h e r  sagen , daß  bei v e rm in d e r te r  
F iltra tio n  die p ro zen tu a le  E x k re tio n  der h a rn fä h ig e n  Stoffe m eist s ta r k  a n 
ste ig t, es k o m m t in  vielen  F ä llen  au ch  zu  a k t iv e r  tu b u lä re r  S ek re tion . E s  is t 
naheliegend , diese le tz te re  F u n k tio n  m it d en  ag lom eru lären  K a n ä lc h e n  in 
V erb indung  zu  b rin g en , w elche in  fo r tg e sc h r it te n e n  S tad ien  d iffuser N ie re n 
e rk ran k u n g en  nachgew iesen  w orden  sind.

2. Regulationsfähigkeit der T ubu li bei der chronischen N ieren in su ffiz ien z

Die n äch ste  F rag e , die b e a n tw o r te t  w erd en  m uß , is t die, ob es s ich  bei 
der Ä nderung  d er T u b u lu sfu n k tio n  um  die F o lge einer T u b u lu ssch äd ig u n g  
h an d e lt, w elche — m ehr zufällig  — dem  K ra n k e n  nü tz lich  sein m ag , oder 
um  eine R eg u la tio n , w elche bei h e ra b g e se tz te r  F iltra tio n  die E rh a ltu n g  der 
H om öostase erm öglichen  soll.

A) Argum ente f ü r  die Tubulusschädigung

a)  Z u n äch s t e rschein t es n ah e lieg en d , die T u b u lu sfu n k tio n  b e i d er 
chronischen  N ieren insuffiz ienz m it dem  V ersag en  der T u b u lu sfu n k tio n  bei 
d er sog. WiNTONschen, m it ab g ek ü h lte r  F lü ss ig k e it p erfund ie rten  N iere  [24] 
in Z u sam m en h an g  zu b ringen . L e tz te re  is t  b ek an n tlich  d u rch  P o ly u rie  
c h a ra k te ris ie rt, u n d  die Z u sam m en se tzu n g  des p ro d u z ie rten  H arn s  k o m m t 
d er des F iltra te s  n a h e  ; die T u b u lu s fu n k tio n  w ird  d ah er p ra k tisc h  au sg e
sch a lte t. D ie Z usam m en se tzu n g  des H a rn e s  b e i der chronischen  N ie re n 
insuffizienz is t jed o ch  von der des en te iw e iß te n  Serum s g ru n d v ersch ied en  : 
d er N a triu m g c h a lt u n d  der G ehalt an  K a lz iu m  is t m eist w esentlich  n ied rig e r, 
d e r G ehalt an  H arn s to ff , P h o sp h o r u n d  K a liu m  w esentlich h ö h er a ls im  
F iltra t . E s k an n  sich  also n ich t um  ein a llgem eines V ersagen der T u b u lu s-

U
fu n k tio n  h an d e ln , das V erhä ltn is  —  is t fü r  k e in en  S to ff gleich 1.

(  '  F  i 11 r .
b) Es w urde  w iederholt das V erh ä ltn is  u n te rsu ch t, um  das

T m
Ü berw iegen d er g lom eru lä ren  bzw . tu b u lä re n  F u n k tio n ss tö ru n g  zu  u n te r 
suchen. N ach U n te rsu ch u n g en  v o n  E a r l e  u n d  M ita rb . [25] is t be i s ta rk e r

A bnahm e der F iltra tio n  T m  D iodrast besonders s ta rk  herab g ese tz t, — ist
T m

d ah e r größer als n o rm al. H o f f m a n  [26] fa n d  —— nor mal er wei se =  1,6,
T m P A H

5  A cta Medica XIV/4.
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b e i F il tr a tw e r te n  zw ischen  9 — 16 m l/M in w a r  das V erhältn is 0,9 — 1,2, also 
n ie d r ig e r  als norm al, die T u b u lu sfu n k tio n  w a r  d a h e r v e rh ä ltn ism äß ig  b esse r 
e rh a l te n  als die F iltra tio n .

A u f  die tu b u lä re  F u n k tio n  lä ß t au ch  die E x tra k tio n s ra tc  d e r (ü b e r
w ieg en d  d u rch  tu b u lä re  S ek re tio n  ausgesch iedenen) P A H  sch ließen  ; sie 
b e t r ä g t  beim  gesunden  M enschen, m it H ilfe d e r  K a th e te ris ie ru n g  d e r N ie re n 
v e n e  b e s tim m t, m eist ü b e r 0 ,9 , w ährend  B r a d l e y  und M itarb . [27] be i 6 F ä l 
le n  v o n  chron ischer N e p h ritis  0 ,5 8 —0,76, Ca r g i l l  [28] bei 3 F ä lle n  m it 
n ie d r ig e r  F iltra tio n  W erte  v o n  0,35 — 0,64 e rh ie lte n . Die n ied rigen  E x t r a k 
t io n s w e r te  k ö n n ten  als F o lge eines tu b u lä re n  F u n k tio n sau sfa lls  g e d e u te t 
w e rd e n , doch  h a t bere its  S m i t h  [29] a u f  die M öglichkeit a rte rio v en ö se r S h u n ts  
a u fm e rk sa m  gem ach t, w elche se ith e r v o n  G ö m ö r i  und M itarb . [30] m it 
H ilfe  des K o rro sio n sv erfah ren s bei einer R e ih e  von  k ran k h a ften  Z u s tä n d e n  
d e r N ie re  nachgew iesen w u rd en . Im  F alle  so lcher S hun ts u m g eh t e in  Teil 
des B lu te s  das fu n k tio n ie ren d e  P a ren ch y m  u n d  die niedrige E x tra k tio n s ra te  
w ä re  k e in  Beweis fü r die T u b u lu ssch äd ig u n g .

Cpiltr.
D ie E rgebn isse  d er B estim m u n g en  v o n  -—----  e inerseits, v o n  E PAH

Tm
a n d e re rs e its  sind d ah e r w ed er e indeu tig , n och  bew eisend fü r das V orliegen  
e in e r  tu b u lä re n  Schäd igung .

c ) Als Zeichen e iner spezifischen  S ch äd ig u n g  der N ie ren k an ä lch en  bei 
d e r  ch ro n isch en  N ieren insuffiz ienz  w urde die m angelhafte  V erd ü n n u n g s- und 
K o n z e n tra tio n s fä h ig k e it, d ie Iso s th en u rie  au fg e faß t. Zu ih re r E rk lä ru n g  
h a b e n  F r e m o n t -S m itii  u n d  M ita rb . [31] d ie  T heorie  der g lo m eru lo -tu b u lä ren  
G le ich g ew ich tss tö ru n g  en tw ick e lt, w obei an g en o m m en  w urde, d aß  be i f o r t 
g e s c h r it te n e n  N ie ren e rk ran k u n g en  die e rh a lte n  gebliebenen G lom eru li eine 
ü b e rn o rm a le  Menge F i l t r a t  p roduz ie ren , w elche von den T ubu li n ic h t reab - 
s o rb ie r t  w erden  k an n . D ie osm otische C learance  ist bei der ch ro n isch en  
N ie ren in su ffiz ien z  m eist e rn ie d rig t ; sie w a r  n ach  S c h u c k  und M ita rb . [32] 
im  D u rc h s c h n itt  von  11 F ä llen  1,06 m l/M in, w ährend  der n o rm ale  D u rc h 
s c h n i t t  2,06 ml b e tru g . D iese A u to ren  h a b e n  die osm otische K o n z e n tra tio n  
des U rin s  alle 3 S tu n d e n  b es tim m t u n d  fa n d e n , daß die W erte  fü r  U osm 
zw isch en  467 — 252 sc h w a n k te n , w ährend  P osm 300 — 340 b e tru g ; das b e d e u te t ,  
d a ß  se lb s t die iso s th en u risch e  N iere sow ohl h y p erto n isch en  wie a u c h  h y p o 
to n is c h e n  H a rn  zu p ro d u z ie ren  ve rm ag . B a l d w i n  und M itarb . [33] h a b e n  die 
m a x im a le  R eso rp tio n  des o sm otisch  freien W assers (Tm cH 20 ,  b e re c h n e t nach  
d e r F o rm e l Cosm — V) bei h y d ro p en isch en , m it P itre ss in  b eh an d e lten  K ra n k e n  
b e s t im m t ; sie sch w an k te  zw ischen 0,8 — 0,2 m l/M in., w ährend  d iese r W ert 
n o rm ale rw e ise  e tw a 5 m l/M in. b e trä g t. W enn  jed o ch  diese zweifellos tu b u lä r e

so e rg a b  sich m eist d er n o rm ale  W ert v o n  5 ,2 , bloß in  2 F ällen  m it s ta rk

L e is tu n g  m it d er F iltra tm e n g e  in K o rre la tio n  g eb rach t wird У
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e rn ied rig te r  F iltra tio n  w ar der W ert n ied rig e r. B r ic k e r  und M ita rb . [34] 
h aben  die eine N iere von  H unden e x p e rim e n te ll beschäd ig t u n d  fan d en

T m rH 20 x  100
ebenfalls, d aß  der W ert a u f  <ler k ranken  Seite t r o tz  s ta rk

h e rab g ese tz te r F iltra tio n  ebenso hoch w a r wie a u f  der gesunden S e ite , die 
F u n k tio n  «1er e rh a lten en  T ubu li d a h e r n o rm a l w ar. W ir können  d a h e r  das 
E rg eb n is  der U n te rsu ch u n g en  der o sm o tisch en  N ieren leistung  d a h in g e h e n d  
zusam m enfassen , d aß  eine B e e in träch tig u n g  d e r F u n k tio n  d er e rh a lte n e n  
T ubu li bei der ch ron ischen  N ieren insuffiz ienz  au ch  au f diesem  W ege n ich t 
nachgew iesen  w erden k o n n te .

B) Erklärungsversuche ohne A nnahm e einer Tubulusschädigung

U n te r  den im  vo rigen  A b sch n itt b e sp ro ch en en  T heorien f in d e n  sich 
solche, w elche e igen tlich  keine spezifische  Schäd igung  der T u b u li v o ra u s 
setzen  ; so b e ru h t die T heorie der g lo m e ru lo -tu b u lä re n  G le ich g ew ich tstö rung  
a u f d er A nnahm e e iner re la tiv en  In su ffiz ien z  d er T ubu li, die e rh ö h te  F i l t r a t 
m enge d er e rh a lten en  N ephrone zu re a b so rb ie re n . Diese Theorie w u rd e  von  
P l a t t  [35] w eite r au sg eb au t. E r n im m t an , d aß  der erh ö h te  H a rn s to f f 
g eh a lt des F iltra te s  eine osm otische D iu rese  b ew irk t, welche e inerse its  d u rch  
E rh ö h u n g  des f iltr ie r te n  H arn sto fflo ad s die ausreichende A usscheidung  des 
H arn s to ffs  tro tz  h e rab g ese tz te r  F iltra t io n  erm ö g lich t, andererse its  b e w irk t 
die e rh ö h te  D iurese an  sich  eine V e rrin g e ru n g  der H a rn s to ffre ab so rp tio n , 
w elche nach  d e r au ch  h e u te  vielfach a n e rk a n n te n  A nsicht von S m i t h  [29] 
du rch  passive D iffusion erfolgt.

D ie T heorie von  P l a t t  is t zw eifellos g ee ig n e t, die in b e s tim m ten  S ta d ie n  
der ch ron ischen  N iereninsuffizienz b e s te h e n d e  P o lyurie  zu e rk lä ren , obw ohl 
G ö m ö r i  [36] m it R ech t d a ra u f  h inw eist, d a ß  diese sog. » k o m p en sa to risch e«  
P o ly u rie  häu fig  bere its  v o r dem E in tre te n  d e r H arn sto ffre ten tio n  im  B lu t 
b e o b a c h te t w erden  k an n . U m  die Z u sam m en h än g e  zw ischen dem  H a rn s to f f 
spiegel im  B lu t und  d er D iurese zu k lä re n , w u rd e  in Abb. 11 die H a rn s to f f 
k o n zen tra tio n  im Serum  m it der p ro z e n tu a le n  W asscrexkretion  u n se re r  F ä lle  
in B eziehung g eb rach t ; wie ersich tlich , b e s te h t  keine sichere K o rre la tio n  
zw ischen den beiden  W erten , so d a ß  d ie  V erringerung  der p ro z e n tu a le n  
W asserreso rp tio n  k au m  als alleinige F o lge  e in er osm otischen H a rn s to f f 
d iurese angesehen  w erden  kann .

E in e  w eitere F rag e  is t, ob eine K o rre la tio n  zwischen der H ö h e  der 
D iurese (au sg ed rü ck t als E HO % ) und d e r p ro z e n tu a le n  H arn sto ffau ssch e id u n g  
b e s te h t, ob also die e rh ö h te  D iurese ta ts ä c h lic h  eine verringerte  H a rn s to f f 
re so rp tio n  zur Folge h a t. W ie aus A bb . 12 e rs ich tlich , is t eine K o rre la tio n  
bei den W erten  u n te r  100%  E H a rn s to ff  n ic h t fe stste llbar, e rs t b e i den 
W erten  ü b e r 100%  E  b e s te h t eine K o rre la tio n , doch  h ande lt es sich in  d iesen

5*
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A bb. 12. V erh ä ltn is  d e r  W asse rex k re tio n  zu r p ro z e n tu a le n  E x k re tio n  des H a rn s to ffs

F ä l le n  n ic h t um  R e a b so rp tio n , sondern  um  eine ak tiv e  tu b u lä re  S ek re tio n  
des H a rn s to ffs .

E s  schein t d a h e r, d a ß  der V ersuch , d ie  v e rän d e rte  T u b u lu s fu n k tio n  
b e i d e r  chronischen  N ieren insu ffiz ienz  a lle in  a u f  die E rhö h u n g  des f i l t r ie r te n
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L oads zu rü ck zu fü h ren , n ich t b efried ig en d  is t . W ir h aben  b e re its  e rw ä h n t, 
d aß  die H e rab se tzu n g  der p ro z e n tu a le n  tu b u lä re n  R eab so rp tio n  d ie  Fo lgen  
der V erm in d eru n g  d e r F iltra tio n  zu  k o m p en sie ren  verm ag  ; es e rh e b t  sich 
die F rag e , ob es sich dabei um  eine R e g u la tio n  han d e lt.

Z u n äch st w ar die F rage zu  b e a n tw o r te n , ob die T ubu li bei d e r  ch ro n i
schen N ieren insuffiz ienz zur R e g u la tio n  ü b e rh a u p t noch fäh ig  s in d . A uf 
G rund  unserer U n te rsu ch u n g en  d er N a-A u ssch e id u n g  bei k o ch sa lza rm er K o st 
und  der E rgebn isse  d er B elastu n g en  m it N a H 2P 0 4 und  H arn s to ff  k ö n n e n  w ir 
diese F rage  e in d eu tig  b e jah en  ; b e re its  P l a t t  [35] h a t einen azo täm isch en  
F a ll beschrieben , bei dem  die N a-A u ssch e id u n g  a u f K em p n er-D iä t so g u t 
wie völlig  a u fh ö rte , die tu b u lä re  R e a b so rp tio n  erhöh te  sich a u f  9 9 ,8 %  des 
f iltr ie r te n  N a triu m s.

Ü ber die physio logische R eg u la tio n  d e r tu b u lä re n  R e ab so rp tio n  w issen 
w ir noch  re c h t w enig. E s m eh ren  sich  je d o c h  die B eo b ach tu n g en , w elche 
bew eisen, d aß  se lb st die R e ab so rp tio n  des H a rn s to ffs , welche frü h e r  a llgem ein  
als passive R ed iffusion  au fgefaß t w orden  is t, d en  B edürfn issen  des O rg an ism u s 
en tsp rech en d  geregelt w erden k a n n  [39, 40]. W ir hab en  bere its f rü h e r  [6, 19] 
a u f die M öglichkeit d e r N eu ro reg u la tio n  h ingew iesen  und  in  bezu g  a u f  die 
N a triu m au ssch e id u n g  hab en  w ir [37, 38] n eu e  Beweise fü r die W irk sa m k e it 
des n eu ra len  F a k to rs  e rb ra c h t. G ew iß sp ie len  auch  endokrine F a k to re n  bei 
der R egu la tion  tu b u lä re r  F u n k tio n e n  eine w ich tige  Rolle, doch is t  ü b e r  ih r  
V erh a lten  bei d er N ieren insuffiz ienz — m it A usnahm e der A ld o ste ro n w irk u n g  
bei d er N ephrose — bis je tz t  noch  w enig  b e k a n n t.

D ie H y p o th ese  einer k o m p en sa to risch en  R egu la tion  d e r tu b u lä re n  
F u n k tio n  bei d er chronischen  N ieren in su ffiz ien z  b e d a rf  noch n eu e r B ew eise. 
Sie is t an  sich auch  u n zu re ichend , um  die Iso s th en u rie  zu e rk lä re n  ; ein 
s ta rre s  F e s th a lte n  an  ein fixes U osm is t zw ar k a u m  jem als v o rh a n d e n  [32] 
u n d  die alleinige M essung des spezifischen  G ew ichtes des H a rn s  re ic h t zu r 
B eu rte ilu n g  der osm otischen  L e is tu n g  d e r N iere  gewiß n ich t aus [33], doch  
k a n n  die T a tsach e  d e r H y p o sth en u rie  be i d e r  chronischen  N ieren in su ffiz ien z  
n ich t bezw eifelt w erden . E ine E rk lä ru n g  dieses V erhaltens b le ib t w e ite ren  
U n te rsu ch u n g en  V orbehalten .

Z U SA M M E N F A S SU N G

1. E s w u rd en  bei 73 K ran k en  m it fo r tg e sc h r itte n e r  chronischer N ie ren in su ffiz ien z  
ko m b in ie rte  C learan ceu n te rsu ch u n g en  d u rc h g e fü h rt  u n d  aus den e rh a lten en  W e rte n  d ie  
tu b u lä re  R e ab so rp tio n  bzw . die p ro zen tu a le  E x k re tio n  d e r u n te rsu ch ten  S u b s tan zen  b e re c h n e t.

2. A uf G ru n d  p a ra lle le r B estim m u n g en  v o n  C K re a t. u n d  C Inu l. k o n n te  fe s tg e s te ll t  
w erden , d aß  in  jed e m  F a ll eine a k tiv e  K re a tin in se k re tio n  s ta ttfa n d .

3. Die p ro zen tu a le  E x k re tio n  de r f i l t r ie r te n  S u b s ta n z en  n im m t m it fa llen d e r F i l tr a t io n  
p rogressiv  zu, d ie ab so lu te  M enge des re a b so rb ie r te n  H arn sto ffs  u n d  die p ro z e n tu a le  R e a b 
so rp tio n  der üb rig en  S u b s tan zen  wird s ta rk  v e rrin g e rt.  N u r  bei 8 F ällen  von  N e p h ro se sy n d ro m  
blieb die p ro zen tu a le  N a-A usscheidung  n iedrig .

4. A k tive  tu b u lä re  S ekre tion  k o n n te  in  b ezug  a u f  H a rn s to ff  in  24 F ä llen , in  b ezu g  auf 
P h o sp h o r in  9 F ä llen  u n d  in bezug a u f  K a liu m  in  5 F ä lle n  fe stg es te llt werden.
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5. B ei 4 azo täm isc lien  K ra n k e n  m it F il tr a tw e r te n  zw ischen  8—14 m l/M in. k am  es n a c h  
k o c h sa lz a rm e r  D iä t zur E rh ö h u n g  d e r tu b u lä re n  N a-R ea b so rp tio n .

6. IN ach  i. V. P h o sp h a t-  bzw . H a rn s to ff  b e la s tu n g  k a m  es bei allen K ran k en  zu d e u tlic h e r  
A b n a h m e  d e r P h o sp h a tre a b so rp tio n  bzw. zu tu b u lä re r  H a rn sto ffsek re tio n .

7. D ie versch iedenen  T h eo rien , welche die v e rä n d e r te  F u n k tio n  m it e in e r T u b u lu s 
sc h ä d ig u n g  zu e rk lä ren  su c h ten , erw eisen  sich n ich t als b ew eisk rä ftig , ebensow enig lä ß t  sich  
die v e r ä n d e r te  T u b u lu s fu n k tio n  a lle in  au f die E rh ö h u n g  des f iltr ie r te n  L oads z u rü ck fü h re n .

8. D a  d ie R e g u la tio n sfäh ig k e it der T u b u li se lb s t  bei fo rtg esch ritten er ch ro n isch e r 
N ie ren in su ffiz ien z  noch e rh a lte n  is t ,  lieg t die k o m p en sa to risch e  R egu la tion  de r T u b u lu s 
f u n k t io n  im  B ereich  des M öglichen, doch b e d a rf  d iese H y p o th ese  noch w eite rer B ew eise.
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T he a d m in is tra tio n  of d ig ita lis g lycosides is followed by  c h a ra c te r is tic  
c irc u la to ry  changes. B lood volum en is s ig n if ic a n tly  reduced  (the  r e d u c tio n  is 
d e fin ite  in  d eco m p en sa ted  p a tien ts) , ca rd iac  o u tp u t  shows a m a rk e d  rise  in 
th is  ty p e  o f p a tie n ts  an d  th e re  is a decrease  in  h e a r t ra te . V enous p ressu re , 
too , m ostly  decreases a fte r  d ig ita lis h ad  b een  adm in istered . T he m ech an ism  
o f ac tio n  o f d ig ita lis  on venous pressure, how ever, has no t been e lu c id a te d .

Since as a rule it is only in decompensated patients that venous pressure 
is decreased by Strophanthin (digitalis) [1, 2, 3, 4], it has been assumed that 
the drug affects venous pressure by improving the circulation (increase of 
cardiac output and decrease of circulating blood volume, respectively). It was 
demonstrated by M cM i c h a e l  and S h a r p e y - S c h a f e r  [5] on the other hand 
that in chronic circulatory insufficiency after the administration of digitoxin  
the decrease in venous pressure takes place before the rise of cardiac output 
and the decrease of circulating blood volume (the latter is increased in cardiac 
heart failure). On the basis of these studies the effect of factors other than 
circulatory changes must also be taken into account when studying the action 
of Strophanthin.

The purpose of the present work was to study the mechanism of the 
change in venous pressure after Strophanthin administration. The exam inations 
were carried out in subjects with normal circulation and in others suffering 
from chronic circulatory insufficiency.

M ethods

T he stu d ies  w ere perfo rm ed  by  d e te rm in in g  sim u ltan eo u sly  venous p re ssu re  and 
venous to ne. V enous p re ssu re  was con tin u o u sly  re co rd e d  in the  cu b ita l vein  b y  m ea n s  of a 
M oritz-T abora  a p p a ra tu s . A pply ing  ad ju s ta b le  ru b b e r  wedges a su itab le  v en o u s  segm en t 
was iso la ted  from  th e  c ircu la tio n  on  th e  o th e r a rm  a n d  th e  changes in th e  c irc u la tio n  of th is 
iso la ted  venous seg m en t w ere co n tin u o u sly  reco rd ed  w ith  a second M oritz-T abora  a p p a ra tu s . 
A rise  o f venous p ressu re  in  th e  iso la ted  venous seg m en t m eans an  increase o f  v en o u s  tone  : 
a fall o f v enous p ressu re , a  decrease o f th e  v en o u s to n e . T he ex p erim en ta l m e th o d  a n d  our 
a p p a ra tu s  for iso la tin g  th e  venous segm en t h av e  b een  described in a p rev io u s  r e p o r t  [(>].
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Experimental

W e stu d ied  th e  a c u te  changes in  ven o u s p re ssu re  an d  venous to n e  a f te r  
th e  a d m in is tra tio n  o f  S tro p h a n th in  in  8 p a t ie n ts  w ith  chronic c irc u la to ry  
in su ffic ie n c y  an d  in  6 p a tie n ts  whose c irc u la tio n  was norm al. (The p rin c ip a l 
d a ta  a re  p resen ted  in  Table I . )  The p a tie n ts  rece iv ed  no d rug  on th e  e x p e r i
m e n ta l  d ay . V enous p re ssu re  an d  venous to n e  w ere  continuously  d e te rm in e d  
a t  5 m in u te  in te rv a ls  b e fo re  th e  ex p e rim en t u n t i l  th e  values h a d  b ecom e 
c o n s ta n t .  T h erea fte r we e s tim a te d  venous p re ssu re  an d  venous to n e  3 tim e s  
in  succession  a t  2 m in u te  in te rv a ls . T he a v e ra g e  o f these 3 d e te rm in a tio n s  
w as ta k e n  as th e  in it ia l  v a lu e . (The p ressu re  in  th e  iso la ted  venous se g m e n t 
w as ta k e n  as zero befo re  th e  experim en t an d  th e  rise  or decrease, re sp ec tiv e ly , 
in  v e n o u s  pressure, i. e. v en o u s  tone  w ere m a rk e d  w ith  a -f- or — sign.) S u b 
se q u e n tly , x/s m g o f S tro p h a n th in  (K o m b etin , B oehringer) was in jec ted  in t r a 
v e n o u s ly  and  th e  values o f  venous pressure a n d  ven o u s tone  were d e te rm in e d  
a t  5 m in u te  in te rv a ls  fo r 30 m inu tes an d  a t  10 m in u te  in te rv a ls  for th e  n e x t  
60 m in u te s .

T o  decide w h e th e r S tro p h an th in  e x e rts  i ts  ac tion  d irec tly  on  th e  
w all o f  th e  iso la ted  v e in , we rep ea ted  o u r  ex perim en ts in  8 p a tie n ts  
so t h a t  we a d m in is te red  S tro p h an th in  in to  th e  iso la ted  venous seg m en t 
a n d  su b se q u e n tly  re m o v e d  th e  com pression , allow ing th e  d ru g  to  e n te r  
sy s te m ic  c ircu la tion .

I n  8 fu r th e r  p a tie n ts  th e  iso lated  v en o u s seg m en t was in f i l t ra te d  w ith  
p ro c a in e  im m ed ia te ly  b efo re  th e  a d m in is tra tio n  o f  S trophan th in . 1 h o u r  la te r  
th e  e x p e rim e n t was re p e a te d  w ithou t th e  p ro c a in e  b lockade.

T o  p rev en t b lood  co ag u la tio n , h ep a rin  w as used in  th e  e x p e rim e n ts .

R esults

T h e  resu lts o f th e  ex p erim en ts  and  th e  p rin c ip a l d a ta  o f  th e  p a tie n ts  
a re  su m m arized  in  Tables I ,  I I  and  I I I .

Table I  shows the e ffec t o f Strophanthin on  venous pressure and ven o u s
to n e .

V enous pressure  co n sid e rab ly  decreased  in  decom pensated  p a tie n ts . 
T h e  decrease  in venous p re ssu re  was acco m p an ied  b y  an  early  an d  d e f in ite  
d e c re a se  in  venous to n e . I n  th e  group w ith  n o rm a l c ircu la tion  venous p re ssu re  
d id  n o t  change u n d e r th e  a c u te  effect o f S tro p h a n th in . Venous to n e  d ec reased  
in  e v e ry  case b u t  co n s id e ra b ly  less th a n  in  th e  decom pensated  p a tie n ts . 
T h e  ch an g e  in  b o th  v en o u s  pressure an d  v e n o u s  to n e  developed ra p id ly , 
w ith in  5 m inu tes a fte r  g iv in g  th e  drug. In  20 m in u tes  the  reac tio n  h a d  as 
a ru le  ru n  its  course w h e re a f te r  venous p re ssu re  an d  venous to n e  b eg an  to  
rise  ag a in .
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In  th e  n e x t series o f  ex p erim en ts  we s tu d ied  th e  e ffec t ex e rte d  by 
Strophanthin in jec ted  in to  th e  iso la ted  venous segm ent on v en o u s  to n e  and 
venous p ressu re  (the  la t te r  v ia  th e  reflexes). T he d a ta  in  Table I I  show  th a t  
S tro p h an th in  ad m in is te red  in to  th e  iso la ted  venous segm ent h a d  no  s ign ifican t 
effect on venous tone . T h e  change in th e  to n e  of th e  iso la ted  seg m en t was

Table I

E f f e c t  o f  S t r o p h a n t h i n  on v e n o u s  pressure a n d  v e n o u s  t o n e

N am e, age, sex, d iag n o sis
V enous C hange in S p o n ta n e o u s  v a ria tio n s

N o. 1 P e r io d 1 p ressu re  
m m /w a te r

ven o u s to n e in  v e n o u s  to n e
m m /w a te r m m /w a te r

A) D ecom pensated  p a tien ts

l . N. G. 56 (J coronary sclerosis A 81
В 69 - 1 5 1 0 ----- h i
C 38 - 1 6
I) 65 - 1 4

2. A. L. 36 (J sten. őst. v en . sin . A 84 __

В 80 3 -  1 -  0
C 73 - 4
D 70 - 7

3. B. J .  24 (J com. m itr. v itiu m A 145 __

В 112 - 1 0 0
C 108 - 8
D 114 —8

4. K. A. 31 Ç com b. m itr. v itiu m A 90 __

В 84 - 1 1 0 -  +  1
C 80 - 8
D 84 - 8

5. B. L. 60. (J inyodeg. cordis A 90 —

В 84 - 8 0 - +  1
c 80 - 1 2
D 80 - 8

6. K. E . 18 Ç com b. m itr. v itiu m A 78 __

В 70 - 1 0 0 -  +  1
c 68 - 5

. 1) 70 - 6

7. I. Gy. 40 (J insuff. ao rtae A 100 __

В 90 - 4 — 1 — 0 -  +  1
C 86 - 1 4
D 86 - 1 0

It T . F>. 60 çj hypertension A 100 __

В 96 - 6 1 — 0 — 1 1
C 90 - 8
t) 88 - 8
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Table I (c o n tin u e d )

Name, age, sex, diagnosis
Venous 

Period I pressure 
mm/watei

I Change in Spontaneous variations 
venous tone i in venous tone

n/w ater mm/water

B ) S u b je c ts  w ith  a norm al c ircu la tio n

1.

2 .

D. E . 28 (J neurosis

Cs. A. 36 rj ulcus v e n tr ic u li

3. I  K . S. 32 ?  Colitis

B. R. 40 Ç varicositas

E . S. 34 ?  obesity

Sz. K. 32 Ç neurosis

A
В
C
D

66
67
64
60

A
В
C
D

80
82
80
76

0
— 8 
- 6
— 4

0
0
0

— 2

A
В
C
D

58
60
56
54

A
В
C
I)

50
50
48
48

A
В
c
D

48
46
44
42

A
В
C
D

50
46
44
46

0
+ 1
- 2
- 2

0
- 1
- 2  
— 2

0
—4
—4
- 3

0
— 4 
- 4  
- 3

0 -  +  1

0 -  +  1

0 -  +  1

0 ------г  1

1 -  0 -  +  l

A = before th e  exp erim en t
В =  5 m in u te s  a f t e r  t h e  a d m i n i s t r a t i o n  o f S t r o p h a n t h i n
C =  10 
D =  20

v e r y  sligh t and n o t u n ifo rm  ; i t  did no t exceed  th e  spon taneous v a ria tio n s  
o f  v en o u s  tone. V enous p re ssu re  did not change.

To stud's th e  u n d e r ly in g  m echanism , th e  ex p erim en ts  were re p e a te d  
a f te r  bringing ab o u t a p ro c a in e  blockade in  th e  iso la ted  venous seg m en t.

F rom  th e  d a ta  in  Table I I I  it  can be seen t h a t  a f te r  procaine in f iltra tio n  
th e r e  was no change in  th e  to n e  of the  wall o f th e  venous segm ent. A fte r 
th e  e ffec t of procaine h a d  d isap p eared , a decrease  in  venous tone  to o k  place.

D iscussion

O ur exam ination  re v e a le d  the im p o r ta n t ro le  o f venous to n e  in th e  
d ev e lo p m en t of th e  s tro p h a n th in - in d u c e d  d ecrease  in  venous p ressure . T he 
d ec rea se  in venous to n e  a lw a y s  preceded th e  fall o f ven o u s pressure. In  decom pen
s a te d  p a tien ts  the fall o f  v e n o u s  tone was esp ec ia lly  m ark ed  and  venous pres-
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Table II

E ffect o f  Strophanthin on venous pressure and venous lone after its adm inistration into the isolated 
venous segment and into systemic circulation

Change in
Change in 

venous toneNo. Name, age, sex, diagnosis Period
venous
pressure

Spontaneous variations 
in venous tone  m m /w ater

m m /w ater m m /w ater

I. A. L. 36 $  sten . őst. ven. A 0 — i 0 - 4 - 1
sin. Decomp. - 1 4 8

2. K . L . 40 £ A 0 +  1 1 - 0
ulcus ven tricu li В - 6 - 1 0

3. B. J .  38 $ sten . őst. ven . sin. A +  1 - 1 0
В - 1 0 - 8

4. E . S. 36 (J ulcus ven tricu li A + 3 +  2 — 1 — 0
В — 4 - 1 0

5. D. 0 .  48 (J A + 3 +  2 -  1 — 0 — 4- 1
m yodeg. cordis decoinp. В - 1 8 - 1 2

6. Cs. I. 32 colitis A +  3 +  2 0
В — 4 - 6

7. Z. A. 54 $ A +  2 +  2 0
decom p. m yodeg. cordis В - 1 2 — 10

8. M. N . 32 A +  2 4-2 0 ----- h i
insuff. valv. bicusp. D ecom p. в - 1 4 - 1 0

A =  change developing a f te r  the ad m in istra tio n  of
S tro p h an th in  in to  th e  iso lated  venous segm ent 

В change developing a fte r  the  ad m in istra tio n  of 
S tro p h an th in  in to  system ic circulation

su re  also decreased. In  p a tie n ts  w ith  no rm al c ircu la tion  th e  re d u c tio n  o f  
v en o u s to n e  was s lig h te r and  th e  change in venous pressure  w as n o t s ig n ifi
c a n t .

The next problem was how Strophanthin decreased the tone of the 
venous Avail. According to our findings, Strophanthin injected into the isolated 
venous segment had no effect either on the tone of the respective venous 
segm ent or on systemic venous pressure. Strophanthin therefore seems to 
exert no direct effect on the tone of the venous wall. Since the action of Stro
phanthin decreasing venous tone was prevented by procaine infiltration, the 
drug probably affects venous tone through an intermediate action of the 
vegetative nervous system.

S y m p a th e tic  p red o m in an ce  is w ell-know n to  lead  to  a venous c o n tr a c 
tio n . S tro p h a n th in  ex e rts  its  a c tio n  upon th e  c ircu la tion  p a r tly  b y  causing  
a rise in v ago ton ia  and  p a r t ly  b y  inducing  a red u c tio n  in sy m p a th e tic  to n e .
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Table II I

E ffe c t o f  Strophanthin on venons pressure and venous tone after procaine blockade o f  the isolated
venous segment

No Name, age, sex, 
diagnosis Period

Change in 
venous pr. 
mm/water

Change in 
V. tone 

mm/water
Spontaneous variations 

in venous tone mm/wate

l . N. J .  54 3 A — 8 +  1 1 - 0
myodeg. cordis. D eco m p . в — 10 — 8

2. E . A. 36 3 A - 1 2 — 1 • 0 -  +  1
sten. őst. ven . sin. D ecom p. В — 14 — 10

3. L. F. 28 A - 8 - 2 0 — 1
insuff. valv. b icusp . D ecoinp . В — 10 - 8

4. I. .1. 32 3 A —8 +  1 0 ------и
Comb. m itr. v itiu in . D ecom p. В - 1 1 - 1 0

5. V. V. 52 ? A 12 +  1 1 — 0 ------h l
Myodeg. cordis. D eco inp . В 10 - 8

6. К . M .22 $ A - 8 2 1 — 0
insuff. valv . a o r ta e . D ecom p. В 10 12

7. T. A. 32 3 A — 8 — 0 -  1
insuff. bicusp. D eco in p . В - 8 8

8. N. E . 68 3 A - 6 - 1
Cardiosclerosis. D eco m p . В - 9 - 9 0 -  1

A =  during  p ro c a in e  blockade of th e  iso la ted  venous segm ent 
В =  rep ea ted  e x p e rim e n t w ithout p rocaine  b lockade

I t  a c ts  on venous to n e  p ro b a ly  by in h ib itin g  th e  sy m p a th e tic  nervous fibers o f  
th e  veins. This a s su m p tio n  is su p p o rted  b y  d iffe re n t exp erim en ts . No d is tin c t 
ch an g es  occur in  th e  to n e  o f  th e  wall o f su rv iv in g  venous segm ents upon  th e  
a c t io n  o f digitalis g ly co sid es  [7, 8, 9, 10]. T h is  suggests th a t  d ig ita lis  has no 
d ire c t  action on th e  to n e  o f  th e  venous w all. O n th e  o th e r h an d , our m ost 
r e c e n t  studies [6] h a v e  sh o w n  digitalis to  a c t u p o n  venous p ressu re  p rac tica lly  
in d e p e n d e n tly  of th e  c irc u la to ry  changes. I t  is also w ell-know n th a t  venous 
to n e  is increased in  c a rd ia c  decom pensation  [11, 12, 13]. T he increase in  sy m 
p a th e t ic  tone seem s to  b e  an  im p o rta n t fa c to r  in  th e  rise of venous p ressure  
d u r in g  d ecom pensation  [14]. This exp la ins w h y  in  d ecom pensa ted  p a tie n ts  
th e  decrease in  v en o u s  to n e  an d  th e re b y  t h a t  o f  venous pressure  is sign ifi
c a n t ly  more p ro n o u n c e d  a fte r  the  a d m in is tra tio n  o f S tro p h an th in , a d rug  
w h ich  acts by  d e c re a s in g  sy m p a th e tic  p red o m in an ce  and , also, w hy a fte r  
a d m in is tra tio n  o f  S tro p h a n th in  venous to n e  an d  venous p ressure  decrease 
w ith in  a very  sh o rt t im e , before s ig n ifican t c ircu la to ry  changes w ould  have  
developed .
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SU M M A RY

T h e  a c u t e  e f f e c t  o f  S t r o p h a n t h i n  o n  v e n o u s  p r e s s u r e  a n d  o n  t h e  v e n o u s  t o n e  w a l l  h a s  
b e e n  e x a m i n e d  i n  s u b j e c t s  w i t h  a  n o r m a l  c i r c u l a t i o n  a n d  i n  o t h e r s  s u f f e r i n g  f r o m  c h r o n i c  
c i r c u l a t o r y  i n s u f f i c i e n c y .

I n  d e c o m p e n s a t e d  p a t i e n t s  t h e  a d m i n i s t r a t i o n  o f  S t r o p h a n t h i n  e l i c i t e d  a  m a r k e d  f a l l  
o f  t h e  v e n o u s  t o n e ,  a n d  v e n o u s  p r e s s u r e  w a s  s i g n i f i c a n t l y  r e d u c e d .  I n  p a t i e n t s  w i t h  a  n o r m a l  
c i r c u l a t i o n  t h e r e  w a s  a  s l i g h t  d e c r e a s e  i n  v e n o u s  t o n e  b u t  n o ,  o r  a  v e r y  s l i g h t ,  d e c r e a s e  i n  

v e n o u s  p r e s s u r e .
S t r o p h a n t h i n  a d m i n i s t r a t e d  i n t o  t h e  i s o l a t e d  v e n o u s  s e g m e n t  b r o u g h t  a b o u t  n o  c h a n g e  

e i t h e r  i n  v e n o u s  t o n e  o r  i n  v e n o u s  p r e s s u r e .
P r o c a i n e  i n f i l t r a t i o n  o f  t h e  i s o l a t e d  v e n o u s  s e g m e n t  p r e v e n t e d  t h e  d e c r e a s e  o f  v e n o u s  

t o n e  e l i c i t e d  b y  S t r o p h a n t h i n  a d m i n i s t e r e d  i n t o  t h e  s y s t e m i c  c i r c u l a t i o n .
S t r o p h a n t h i n  i s  s u p p o s e d  t o  c a u s e  t h e  d e c r e a s e  i n  v e n o u s  p r e s s u r e  m a i n l y  b y  d e c r e a s i n g  

v e n o u s  t o n e ,  p r o b a b l y  t h r o u g h  i t s  i n h i b i t o r y  e f f e c t  o n  t h e  s y m p a t h e t i c  n e r v o u s  s y s t e m .
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EFFECT OF SODIUM LACTATE 
IN CONDUCTION DISTURBANCES OF THE HEART 

WITH SPECIAL RESPECT TO OVERDIGITALIZATION*
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T H E  1st D EPA R T M E N T OF M EOICINE , U N IV E R S IT Y  MEDICAL SCHOOL, B U D A P E S T  

(R eceived Ju n e  29, 1959)

B e l l e t , W a s s e r m a n  and  B r o d y  [1] w ere the  firs t to  a p p ly  sodium  
la c ta te  in  th e  th e ra p y  o f h e a r t diseases. O rig ina lly , the co m p o u n d  h a d  been 
ap p lied  to  s tim u la te  th e  frequency  of h e a r t  b e a t .  Most of the  re p o r ts  p u b lish ed  
h av e  d e a lt w ith  th is  la t te r  effect and  reco m m en d ed  th e  drug for th e  t r e a tm e n t 
o f  ca rd iac  a rre s t o r excessive b ra d y c a rd ia . B e l l e t  et al. m e n tio n  th a t  the 
Q R S  in te rv a l, show ing  in tra v e n tr ic u la r  c o n d u c tio n  tim e, is o f te n  sh o rten ed  
a f te r  sod ium  la c ta te  ad m in is tra tio n .

In  th e  w ork to  be p resen ted  we s tu d ie d  th e  effect of so d iu m  la c ta te  
o n  co n d u ctio n  in th e  h e a r t (a tr io v e n tr ic u la r  a n d  in tra v e n tr ic u la r  c o n d u c tio n ) 
an d  also the  m echan ism  o f action  of th e  co m p o u n d .

M ethods

T h e  ex am in atio n s w ere carried  ou t in  20 p a tie n ts  w ith  a d istu rbance  e i th e r  in  au ricu - 
lo v e n tr ic u la r  co n d uction  (pro longed  P  — Q in te rv a l) ,  o r  in  in trav en tricu la r  c o n d u c tio n . A ccord
in g  to  th e  aetio logy o f th e  con d u ctio n  d is tu rb a n c e , th e  p a tien ts  were d iv id e d  in to  2 m ain  
g ro ups, viz. a)  th e  co n d u c tio n  d is tu rb an ce  h a d  b een  p re sen t for a long p e r io d , as a  resu lt 
o f  som e organic h e a r t d isease  (co ronary  sclerosis, c a rd itis ,  e tc .)  ; b) the co n d u c tio n  d is tu rb an c e  
a p p ea red  on th e  effect o f  pro longed  d ig ita lis ( s tro p h a n th in )  therapy . T he a v e ra g e  age of 
th e  p a tie n ts  in  g roup  a )  w as 40 years and  in  g ro u p  b) 37 years. T able  I  p re s e n ts  th e ir 
d a ta  in  d e ta il.

E x p erim en ta l

E lec tro card io g ram s w ere reco rded  b e fo re  th e  experim en t, w ith  th e  3 
s ta n d a rd  lim b leads an d  u n ipo la r chest le ad s  (V t, V2, V4, Ve). I n  a d d it io n  to  
th e  u su a l 50 m m /sec speed  o f th e  p ap e r, 100 m m /sec speed was o ccasio n a lly  
ap p lied  to  achieve m ore  ex ac t d a ta . T h e  e lec trocard iog ram s were t a k e n  using  
e ith e r  a d irec t w ritin g  M ingograph a p p a ra tu s  o r an  E lm quist T r ip le x  e le c tro 
ca rd io g rap h . A fter reco rd in g  th e  basa l cu rv es , 150 m l of m olar so d iu m  la c ta te  
w as ad m in is te red  w ith in  30 m inu tes in  in tra v e n o u s  drip in fusion . T h e  ECG 
w as th e n  recorded  5, 10, 20 and  30 m in u te s  a fte r  onset o f th e  in fu s io n , 2 
h o u rs  a fte r  its te rm in a tio n , as well as th e  n e x t  d ay . Beside th e  e lec tro ca rd io -

* L ec tu re  p re sen te d  a t  th e  I I I .  W orld C ongress o f C ardiology, B russels, 1959.
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Table I

Conduction disturbances concomitant to organic heart disease

No. N am e Age D iagnosis F ea tu re  an d  severity of cond. disturb.

l . A. N. 20 D ip h th e r it ic
c a rd itis

D istu rbance in  a tr io v en tr . cond. a. v . 0 .24 sec

2 . B. J . 3 8 A o rtic  insuff. 
(S y p h ilis )

D istu rbance  in  a tr io v en tr . cond. a. v . 0 .24 sec

3 . P . L. 3 6 In su ff . bicusp, 
o f  rh e u m a tic  
o rig in

D istu rbance  in  a tr io v e n tr . cond. a. v . 0.30 sec

4 .

5 .

D . F.

E . I.

42

58

C o ro n a ry  sclerosis

C ardiosclerosis.
O b esity

D isturbance in  a tr io v en tr . cond. a. v. 0.21 sec 

D istu rbance  in  a tr io v en tr . cond. a. v . 0.24 sec

6. J .  F . 32 A o rtic  stenosis 
A.

In tra v e n tr ic u la r  conduction  QRS 0.12 sec 
d is tu rb an ce  (pro longed  a. v.) PQ  0.21 sec

7 . F . A. 71 M yodeg . cordis. 
A rte rio scler.

In tra v e n tr ic u la r  conduction
d is tu rb an ce  QRS 0.16 sec

8. B. L. 31 C om b. m itr .  v itiura 
( rh eu m a tic  
o rig in )

In tra v e n tr ic u la r  conduction  
d is tu rb an ce  QRS 0.13 sec

9. H . I. 24 C om b. m itr . v it. 
(rh eu m a tic  

o rig in )

In tra v e n tr ic u la r  conduction
d istu rb an ce  (pro longed) QRS 0.12 sec

10. G. Gy. 58 C o ro n ary  sclerosis In tra v e n tr ic u la r  conduction
d is tu rb an ce  QRS 0.15 sec

g ra m  we regu larly  c o n tro lle d  blood pressure a n d  pu lse  ra te  during  a n d  a f te r  
th e  experim en t, a n d  th e  changes in the  se ru m  p o ta ss iu m  and sod ium  levels 
befo re  an d  after th e  e x p e rim e n t. Blood for th e  d e te rm in a tio n s  was ta k e n  from  
th e  c u b ita l vein b efo re  a n d  30 m inutes a f te r  th e  o n se t and  2 hours a f te r  t e r 
m in a tio n  of th e  e x p e r im e n t. The d e te rm in a tio n s  w ere perform ed b y  flam e  
p h o to m e try .

Results

T he resu lts a re  su m m arized  in T able I I .
O f the  d a ta  in  T a b le  I I  the  following d e se rv e  special a tte n tio n . I n  co n 

d u c tio n  d istu rbances b a se d  on organic h e a r t d isea se  th ere  was g en e ra lly  no, 
o r a v e ry  slight, im p ro v e m e n t under th e  e ffec t o f  sodium  lac ta te . O f th e  5 
p a tie n ts  w ith  a u r ic u lo v e n tr ic u la r  conduction  d is tu rb a n c e  one (Case N o . 5),
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Table II

Conduction disturbances m anifesting themselves after prolonged Strophanthin therapy

No. Name Age Diagnosis Feature and  severity of conduction disturbance

I. D. M. 16 Com b, m itra l, 
v itiu m

D isturbance o f  a tr io v en tr . 
conduction

a. v. 0.28 
(P rio r to  s trop li.

0.18)

2. K . L. 39 S ten . ő st. ven. 
sin.

D istu rbance  o f a tr io v en tr . 
conduction

a. v. 0,30 
(P rio r to  s tro p h .

0.17)

3. M. N. 40 In su ff. va lv . 
a o rtae

D isturbance o f a tr io v en tr . 
conduction

a. v . 0.24 
(P rio r to  s trop li.

0.18)
4. 0 . K. 28 Com b, m itra l 

v itiu m
D isturbance o f a tr io v en tr . 

conduction
a. v . 0.22 

(Prio r to strop li.
0.16)

5. z. E. 28 Com b, m itra l 
v itiu m

D istu rbance  o f in tra v e n tr .  
conduction .
(prolonged a. v .)

QRS 0.20 a. v . 0.30 
(P rio r to  stro p .

0.10) a. v . 0.18

6. H . J . 25 Com b, m itra l 
v itiu m

D isturbance  o f in tra v e n tr .  
conduction .
(prolonged a. v .)

QRS 0.25 a. v . 0.26 
(P rio r to  s tro p h .

0.12) a. v . 0.18

7. p . E . 66 C oronary  sclerosis D istu rbance  of in tra v e n tr .  
conduction

QRS 0.16 
(Prio r to  strop li. 

0.09)
«. z. L. 60 C oronary  sclerosis D istu rbance o f in tra v e n tr . 

conduction
QRS 0.14 
(P rio r to  s tro p h . 

0.11)
9. K . M. 33 M yodeg. cordis. 

H y p erten sio n
D isturbance of in tra v e n tr .  

conduction
QRS 0.11 
(P rio r to  s tro p h . 

0.08)

10. A. B. 36 M yodeg. cordis. 
H y p erten sio n

D isturbance  o f in tra v e n tr .  
conduction

QRS 0.10 
(Prio r to  stro p h . 

0.08)

a n d  o f the  5 p a tie n ts  w ith  in tra v e n tr ic u la r  co n d u c tio n  d is tu rb an ce  likew ise 
one (Case N o. 8) show ed som e im provem en t.

T h e  resu lt w as d iffe ren t in  conduction  d is tu rb an ces  m an ifesting  th e m 
selves a fte r  p ro longed  d ig ita liza tio n . O u t o f  o u r 6 p a tie n ts  w ith  au ricu lo - 
v e n tr ic u la r  co n d u c tio n  d is tu rb a n c e  4 d isp layed  a s ig n ifican t im p ro v em en t on 
th e  a d m in is tra tio n  o f  sod ium  la c ta te . (In  Case N o. 4 th e re  was no change.) 
O f th e  6 p a tie n ts  w ith  a d is tu rb an ce  of in tra v e n tr ic u la r  conduction  co n sid e r
ab le  im p ro v em en t w as ach ieved  in  4 ; in 2 p a tie n ts , Cases N o. 8 an d  N o. 9, 
no change occurred .

T h e  im p ro v em en t in  co n duc tion  usu a lly  se t in  15 m inu tes a f te r  th e  
in fu s io n  ; th e  effect, as a ru le , lessened by  th e  fo llow ing d ay . D ue to  p ro longed

6  A cta Medica XIV/4
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A В

F ig . 1. A) ECG before th e  e x p e rim e n t, follow ing 10 d a y s ’ S tro p h an th in  t r e a tm e n t  
B ) ECG 10 m in u te s  a f te r  th e  onse t o f so d iu m  la c ta te  in fusion  

C) E C G  a f te r  th e  a d m in is tra tio n  o f  sod ium  lac ta te . ( In  response  to th e  d ru g  P Q  d ecreased
fro m  0.28 to 0.21 seconds)

A
II.
В c

1

PoJI
o iA

-A

ж 1 -

V. 1-
-

Fig. 2. A ) ECG  tak en  before  th e  e x p e rim e n t, follow ing 12 d a y s ’ S tro p h an th in  a d m in is tra t io n  
B) ECG 10 m in u te s  a f te r  th e  onse t o f so d iu m  1ap ta te  in fusion  

C) E C G  a f te r  th e  ad m in is tra tio n  o f  sod ium  lac ta te . ( In  response  to  th e  d ru g  PQ  d ecreased
fro m  0.30 to  0.18 seconds)
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Fig. 3. A) ECG  ta k e n  before  th e  ex p erim en t, fo llow ing  14 d a y s’ S tro p h a n th in  t r e a tm e n t  
B) ECG  30 m in u te s  a fte r  th e  o nse t o f sodium  la c ta te  in fu sio n . (In  response to  th e  d ru g  PQ  

d ecreased  from  0.30 to  0.24 sec, a n d  Q R S  fro m  0.20 to 0.10 sec.)

Fig. 4. A) E C G  ta k e n  before  th e  ex p erim en t, fo llow ing  16 d ay s’ S tro p h an th in  t r e a tm e n t  
B ) ECG  30 m in u te s  a f te r  th e  o nse t o f sod ium  la c ta te  in fu sio n . ( In  response to  th e  d ru g  P Q  

d ecreased  from  0.26 to  0.17 sec, a n d  Q R S  fro m  0.20 to 0.13 sec.)

6*
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a d m in is tra tio n  o f d ig ita lis , a rrh y th m ia  deve loped  in  3 p a tien ts  ; in  2 p a tie n ts  
i t  d isap p ea red  on th e  effect o f sodium  la c ta te .

T he serum  so d ium  level und erw en t no s ig n if ican t change. I t  g en era lly  
p re se n te d  a t r a n s ie n t  increase  a fte r th e  in fu sio n  b u t  th is  increase w as v e ry  
s lig h t an d  failed  to  a p p e a r  in  all cases. T h e  se ru m  po tassium  level d ecreased  
in  ev e ry  case due to  th e  effect of sodium  la c ta te . I n  th e  d ig ita lis -trea ted  g roup  
th e  decrease w as u su a lly  m ore p ronounced . T o  il lu s tra te  th e  changes in  th e  
e lec tro card io g ram , we p re se n t som e trac in g s o f  5 p a tie n ts  ( Figs. 7, 2, 3, 4, 5 ) .

F ig. 5. A) ECG tak en  befo re  th e  ex p erim en t 
B ) ECG ta k e n  30 m in u tes  a fte r th e  o n se t o f  so d iu m  lac ta te  infusion

D iscussion

S odium  la c ta te  has been applied  so fa r  m a in ly  in  A dam s— Stokes d isease  
(excessive s inus b ra d y c a rd ia , card iac a r re s t, v e n tr ic u la r  au to m atism  o f a low  
freq u en cy ). M ost a u th o rs  ach ieved  fav o u rab le  re su lts  w ith  th e  drug  [1, 2, 3, 4 ]. 
B l a k e m o r e  et al. [5] fo u n d  i t  to  be h ig h ly  e ffec tive  b o th  in th e  p a ra ly tic  
a n d  in  th e  s tim u la te d  (v en tr icu la r  f lu tte r)  fo rm . A ccording to  Si l v e r m a n  an d  
E i d e r t  [6], a la rg e  dose (200 ml) of th e  m o la r  so lu tio n  is so effective in  m ak in g  
th e  a r re s te d  h e a r t  to  resum e its  w ork th a t  i t  h a s  to  be given p re fe ren ce  over 
th e  a rtif ic ia l p acem ak er. In  co n trast w ith  th e m , M u r r a y  and  B o y e r  [7] 
a t ta in e d  no o u ts ta n d in g  resu lts  w ith  sod ium  la c ta te  ; the  frequency  o f  h e a r t  
b e a t  w as o n ly  s lig h tly  increased  and iso p ro p y l-n o rep in ep h rin e  w as fo u n d  b y  
th e m  m ore effective.
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Tabic III

E ffect o f  sodium lactate in  conduction disturbances due to organic heart disease

No. Name Age Diagnosis

A =  Before 
the

experim ent
PQ
QRSsec

В =  A fter 
the experi

m ent 
PQ
QRSeec

A =  Before 
the  experi

m en t 
SeNBa 
SeK '"/'■'I'1/ 1

В =  A fter 
th e  experi

m ent 
SeNa
SeK  m/cqu/1

I. A. N . 20 D iph th eritic 0,24 0,22 132 128
card itis 0,08 0,08 4,0 3.6

2. B. .1. 28 A ortic insuff. 0.26 0.24 140 132
Syphilis 0,07 0.08 3.8 3.0

3. P. L. 36 Insuff. bicusp. 0.30 0.30 128 140
(R heum .) 0.08 0.08 3.2 2.9

4. D. F . 42 Coronary sclerosis 0.21 0.20 132 142
0,09 0,07 4.4 3.6

5. E .  1 . 58 Cardioscler. 0.24 0.20 136 130
O besity 0.07 0.07 4.8 3.8

6. J .  F . 32 A ortic stenosis 0.21 0.20 148 132
0.12 0.10 4.0 3.8

7. F . A. 71 M yodeg. cordis. 0.18 0.20 140 140
A rterioscler. 0.16 0.16 3.6 3.4

8 . B. L. 31 Comb, m itra l v it. 0.14 0.14 132 124
0.13 0.09 5.0 4.8

9. II. 1. 24 Comb, m itra l v it. 0.16 0.14 140 144
0.12 0.11 4.3 4.3

10. G. Gy. 58 Coronary sclerosis 0.18 0.16 148 136
0.15 0.14 4.1 3.6

L ittle  a tte n tio n  has b een  d ev o ted  to  th e  ac tio n  of sod ium  la c ta te  on 
co n d u c tio n  in  the  h e a r t .  B e l l e t  et al. [8] o b serv ed  som e fav o u ra b le  effects 
in  cases w ith  an  in tra v e n tr ic u la r  co n duc tion  d is tu rb a n c e . A large  do se  o f  th e  
d ru g  in creases  the  e x c ita b ility  o f  th e  h e a r t an d  m ay  th u s  p ro d u ce  e x tra sy s -  
to lia  [9]. I n  cases o f v e n tr ic u la r  ex tra sy s to lia  i t  is therefo re  m ore  su ita b le  
to  a d m in is te r  very  slow ly a %  m o la r so lu tion . B l a k e m o r e  et al. [10] o b se rv ed  
th a t  slow ly ad m in iste red  sm all dose o f sod ium  la c ta te  o ften  d e c re a sed  th e  
p red isp o sitio n  of th e  h e a r t  to  a rrh y th m ia , an d  m ad e  th e  e x tra sy s to le  to  d is
ap p ea r. A l e x a n d e r  an d  B a t e s  [11] o b ta in ed  fav o u rab le  resu lts  in  cases of 
rh e u m a tic  fever accom pan ied  b y  a rrh y th m ia  an d  in  co n duc tion  d is tu rb a n c e s , 
especia lly  w ith  a pro longed P Q  in te rv a l. R ecen tly , fav o u rab le  r e s u lts  h av e  
been  o b serv ed  in d is tu rb an ces o f  rh y th m  and  co n d u c tio n  acco m p an y in g  h y p er- 
p o ta ssaem ia  (rise in e x tra c e llu la r  po tassium ). G r e e n s t e i n  et al. [12], B e l l e t  
et al. [9, 13], and  B e l l e t  et al. [8, 14] succeeded  in  d e m o n s tra tin g  th a t  
sod ium  la c ta te  decreased th e  level o f ex trace llu la r  p o tassiu m  b u t le f t th e  level 
o f sod ium  p rac tica lly  u n ch an g ed . T he acco m p an y in g  changes in  th e  e le c tro 
ca rd io g ram  ra n  para lle l w ith  th e  changes in  th e  serum  p o ta ss iu m  level.
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S in ce  c a th e te riza tio n  o f  th e  sinus co ro n ariu s  in  dogs revea led  a h igh 
u p ta k e  o f po tassium  b y  th e  h e a r t on th e  a d m in is tra tio n  o f sod ium  la c ta te , 
th e  e ffec t of th e  c o m p o u n d  on  cardiac a c t iv i ty  a n d  co n duction  is m ost p ro 
b a b ly  in  close co n n ec tio n  w ith  th e  co n co m itan t changes in  p o tass iu m  m e ta 
b o lism .

O n the  basis o f  o u r  fin d in g s, th e  c o n d u c tio n  d is tu rb an ces a rising  on 
p ro lo n g e d  d ig ita liza tio n  re p re s e n t a new  fie ld  o f  so d iu m  la c ta te  t r e a tm e n t 
w h ic h  prom ises fa v o u ra b le  re su lts  also in  a r rh y th m ia s  developing  in  conse
q u e n c e  to  d ig ita liza tion . O n  th e  o ther han d , l i t t le , i f  an y , re lief can  be expec ted  
f ro m  th e  drug in c o n d u c tio n  disorders due to  o rg an ic  h e a r t disease.

*

T he question arises w h y  i t  is m ainly in  co n d u c tio n  d is tu rb a n c e s  due to  
p ro lo n g e d  a d m in is tra tio n  o f  d ig ita lis th a t  so d iu m  la c ta te  is e ffective. T he site  
o f  a c tio n  is p ro b ab ly  in  th e  po tassium  m e tab o lism . I t  is w ell-know n th a t  
p ro lo n g e d  d ig ita liza tion  c au ses  th e  cells an d  esp ec ia lly  th e  h e a r t m uscle to  lose 
a  g r e a t  am ount of p o ta s s iu m  an d  to  take  up  so d iu m  in s te a d  o f it  (S h e r r o d  [15]; 
K ü h n  and  A l b r e c h t  [17] ; K ü h n  and S h o e n  [16]. On th e  o th e r h a n d , sh ifts 
in  th e  in tracellu lar a n d  e x tra c e llu la r  p o ta ss iu m  co n ten t lead  to  th e  d evel
o p m e n t  o f conduction  d is tu rb a n c e s , a rrh y th m ia  a n d  im paired  c ircu la tio n  ( K ü h n ,
[ 18] ; K ü h n  et al. ]19] ; L e n z j  [20] ; H u t h  a n d  S q u i r e s  [21]). In  th e  course of 
p ro lo n g e d  digitalis ( s tro p h a n th in )  th e rap y , th e  h e a r t  m uscle loses a consider
a b le  am o u n t of p o ta ss iu m  a n d  sim u ltaneously  th e re  occurs a rise o f th e  serum  
p o ta s s iu m  level. W ith  th e  change in th e  ra t io  o f  in tra -  an d  e x tra c e llu la r  
p o ta ss iu m , a change o ccu rs  also in s tim u lus fo rm a tio n , an d  d is tu rb an ces  in 
c o n d u c tio n  appear. T h e  e ffe c t o f sodium  la c ta te ,  as m en tioned , is an  opposite  
p ro cess . The drug causes th e  cells to  ta k e  up  p o ta ss iu m  ; a t  th e  sam e tim e  
th e  se ru m  po tassium  le v e l dim inishes. R e s to r in g  th e  balance  o f  in tra -  and  
e x tra c e llu la r  p o ta ss iu m , is  m ost p ro b ab ly  th e  v e ry  fac to r b rin g in g  ab o u t 
im p ro v e m e n t in  th e  c o n d u c tio n  d is tu rb an ce .

SUMMARY

1. The effect o f so d iu m  la c ta te  adm in istered  b y  d r ip  in fusion  was exam in ed  in  con
d u c tio n  d istu rbances d u e  to  o rg a n ic  h e a r t disease a n d  also  those  arising  in  consequence of 
p ro lo n g e d  d ig ita lization .

2. In  conduction  d is tu rb a n c e s  due to organic h e a r t  disease  th e  d rug  was ra re ly  effective 
w h ile  in  conduction  d is tu rb a n c e s  a f te r  d ig ita lization  i t  p ro v e d  to  be h igh ly  efficient.

3. According to  o u r e x a m in a tio n s  and d a ta  in  th e  l i te ra tu re ,  th e  site  o f ac tio n  of sodium  
la c t a t e  on h e a rt a c tiv ity  is th e  p o ta s s iu m  m etabolism . D u e  to  its  effect th e  h e a r t  cells tak e  up 
p o ta s s iu m  and th u s th e  loss o f  p o tassiu m  from  th e  h e a r t  m uscle caused  by  d ig ita liz a tio n  is 
b a la n c e d .
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M any a tte m p ts  h av e  been m ade to  c la rify  th e  m echan ism  o f card iac  
fa ilu re . T he a lte ra tio n s  o f th e  dynam ic ev en ts  of th e  h e a r t  b e a t  in  pa tho lo g ica l 
co n d itions were, h ow ever, scarcely  s tud ied  ow ing to  th e  d iff ic u lty  in  producing  
a d e q u a te  trac ings. A cce le ra tio n  b a llis to ca rd io g rap h y  as a m eans to  s tu d y  th e  
d u ra tio n  of various p h ases  o f th e  card iac  cycle has been  used  b y  several 
a u th o rs  [1, 2, 3, 4).

T h e  purpose o f th e  p re se n t s tu d y  w as to  observe  th e  effect o f  left h ea rt 
fa ilu re  on th e  d u ra tio n  o f ev en ts  in  th e  ca rd iac  cycle, m ak in g  use of th e  
ba llis to ca rd io g rap h ic  m e th o d .

M aterial and m ethod s

Fifty-nine p a tien ts  hospitalized for left hea rt cardiac failure were exam ined. Among 
them  there  were 31 cases of arteriosclerotic heart disease, 28 cases of rheum atic  (m itral or 
m itral and aortic) h e a rt failure.

The methods used for determ ining the various phases of the cardiac cycle have been 
described in  a previous paper [4]. Acceleration ballistrocard iography , w ith  Mimograpli- 
Elem a Type 42, Heilige M ultiscriptor or Klinik 4 electrocardiograph as a recording device 
equipped for sim ultaneous recording of ballistocardiographic tracing, heart sound and carotid 
sphygm ogram , was used. The speed of the camera was set a t  50 and 100 mm/sec.

The onset of ven tricu la r m echanical systole was a t po in t G of the ballistocardiogram . 
The in terval from po in t G to  th e  peak of the H wave represented  the isom etric contraction 
phase of the ventricle. The peak of J  wave denoted the end of rapid  ejection ; the peak of 
the wave L, the end of systole. Thus, the rapid ejection phase corresponded to the H —J 
period and the phase of reduced ejection to the J  — L period [2, 4].

W e recorded th e  ballistocardiogram s twice in  all of the patien ts before the  beginning 
of therapy . During th e rap y  several recordings were made un til the  establishm ent of com
pensation. The patien ts were trea ted  w ith Strophanthin К  (Strophosid, S trophantosid), 
D igitoxin (Carditoxin) or A cetyldigitoxin (Acylanid).

R esu lts

T he d a ta  concern ing  th e  d u ra tio n  o f each  phase o f  th e  v en tricu la r 
sy sto lic  cycle in o u r p a tie n ts  suffering  from  le ft h e a r t  fa ilu re  are  sum m arized  
in Table 1.

(i) Isometric contraction phase. T he d u ra tio n  o f  th is  phase  in  le ft h ea rt 
fa ilu re  w as 0.04 to  0.05 sec in  th ir ty -f iv e  cases (59.3 per cen t). In  six  cases
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(10.3 p e r  cent) i t  was sh o r te r , a n d  in  eigh teen  cases (30.4 p e r cen t) longer 
( F ig .  l a ) .  T aking  in to  c o n s id e ra tio n  th e  so-called re la tiv e  d u ra tio n  o f  th is  
p h a se , i. e. the  p e rcen tu a l p ro p o r tio n  of th e  w hole systo le  rep re sen ted  b y  th e  
iso m e tr ic  con trac tio n  p h ase , we found  th a t  in  th ir ty -o n e  (52.6 p e r  cen t) of
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F ig .  1 .  D uration  of the different systolic phases in healthy  subjects and in p a tien ts  suffering
from  cardiac failure

Each column rep resen ts th e  length of the  phase in  seconds

o u r  cases th e  isom etric  c o n tra c tio n  phase to o k  m ore  th a n  19 p e r cen t o f  th e  
to ta l  sy sto le . In  tw e n ty -e ig h t cases (47.4 per cen t) th e  re la tiv e  iso m etric  con
t r a c t io n  tim e  was from  12 to  19 p e r  cen t o f th e  to ta l  systo le  ( Fig. 2a).

2. The duration o f  the rap id  ejection phase  w as 0.09 to  0.11 sec in  th ir ty -  
th re e  cases (56.1 per cen t) a n d  longer th a n  0.11 sec in  tw e n ty -s ix  cases (43.9 
p e r c e n t)  (F ig , l c ) .  T he d u ra t io n  o f rap id  e jec tion  w as in  e igh t cases sh o rte r  
a n d  in  fifty -o n e  cases lo n g er th a n  1/3 of th e  to ta l  sy sto le  ( Fig. 2b).
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3. The reduced ejection time  was sh o rte r  th a n  0.16 sec in fo r ty - f iv e  cases 
(76 p er cen t) an d  0.16 to  0.19 sec in  fo u rte e n  cases (24 per cen t) ( F ig .  I d ) .  
In  th ir ty -e ig h t cases i t  w as less th a n  51 p e r  c e n t o f  th e  to ta l  sy sto le  a n d  o n ly  
in  tw e n ty -o n e  cases (30.5 per cent) did th e  p h ase  o f th e  reduced  e je c tio n  m ak e  
o u t  51 to  54 p er cen t o f th e  d u ra tio n  o f to ta l  sy s to le  (  Fig. 2c).

aJ 5?J5

Reduce ejection phase

Fig. 2. R e la tiv e  d u ra tio n  o f th e  d iffe ren t systo lic  p h ases  in  h e a lth y  sub jects a n d  in  p a t ie n ts
suffering  from  ca rd iac  fa ilu re

T h e  h e ig h t o f each co lum n rep re sen ts  th e  d u ra tio n  o f th e  p h ase  in  pe r cents o f  to ta l  sy s to lic
tim e

4. The proportion o f  m axim al and reduced ejection was alw ays 1 : 1.5 or 
less. W e fo u n d  th a t  w ith  th e  sev erity  o f ca rd ia c  fa ilu re  th e  p ro p o rtio n  o f  ra p id  
an d  red u ced  e jec tion  becam e less.

W e follow ed th e  changes o f th e  sy s to le ’s dy n am ics during th e  t r e a tm e n t  
o f  o u r p a tie n ts  su ffering  from  congestive fa ilu re . O u r observations a re  p re s e n t
ed in  T ab le  1.

(i) T he d u ra tio n  o f  the  isom etric  p h ase  w hich  h ad  been p ro lo n g ed  in  
1/3 o f o u r cases, becam e  no rm al in  all b u t  s ix  p a tie n ts . W c found th is  p h ase  
in h a lf  o f ou r p a tie n ts  to  be longer th a n  10 p e r c e n t o f th e  d u ra tio n  o f th e  w hole 
sy sto le . A fte r th e  ree s tab lish m en t of c o m p en sa tio n  th e  value becam e n o rm a l 
in all b u t five  p a tie n ts .



418 G. GÁBOR amt L. FORGÁCS

~Z9 30 T l  32 3 3 ~  39 Ж  Ж б  37 %
D uration o f  rapid ejection expressed  in 
percen ta g e  o f the to ta l sy s fo /e  length

F ig . 3. F req u en cy  d is tr ib u tio n  o f th e  re la tiv e  d u ra tio n  o f  ra p id  ejection  in  card iac  fa ilu re  (A )
a n d  a f te r  successful t r e a tm e n t  (B)

Table 1

Duration In cardiac After com- In cardiac After com-
in

seconds
failure
№ %

pensation
№ % systole length failure

N“ %
pensation 

№ %

10
0.04 19

Iso m e tr ic  con traction 0.05 41 69.6 53 88.7 16 28 47.4 54 90.6
0.06 19

longer th a n longer th an
0.06 18 30.4 6 11.3

ovCTnr-H 31 52.6 5 9.4

30
0.09 31

R a p id  e jection 0.10 33 56.1 54 93.3 32
0.11 33 8 13.5 57 96.6

longer th a n longer th an
0.11 26 43.9 4 6.7 33% 51 86.5 2 3.4

sh o rte r th a n shorte r th an
0.16 45 76 1 1.6 51 38 69.5 2 3.4

R e d u c e d  e jection 0.16 51
0.17 14 24 58 98.4 52 21 30.5 57 96.6
0.18 53
0.19 54

1 : 1.8 _ _ 16 27.1 _' _ _ _ _
1 : 1,7 — — 23 38.9 — — — — —

R a p id  e jection  : 1 : 1.6 
1 - 1 .5 11 18.6

20 34.0 — — — — —

R e d u ce d  e jection 1 : 1.4 12 20.3 _ — — — — — —
1 : 1.3 12 20.3 — — — — — — —
1 : 1.2 18 30.5 — — — — — — —
1 : 1.1 6 10.3 — — — — — —
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Duration o f  r ed u ced  ejection expressed  
in percen tage o f to ta l systole length

Fig. 4. F req u en cy  d is tr ib u tio n  o f th e  re la tiv e  tim e  o f reduced  e jec tio n  in
a n d  a f te r  successful t r e a tm e n t (B)

о/7a

c a rd ia c  fa ilu re  (A)

Fig. 5. R a tio  o f rap id  e jection  an d  red u ced  e jection  in  congestive  h e a r t  fa ilu re  (A ) an d  afte r
successfu l t r e a tm e n t  (B )
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(ii) T he du ra tion  o f th e  r a p id  ejection phase  w as sh o rten ed  b y  d ig ita lis 
t r e a tm e n t .  In  all cases e x c e p t tw o  th is  phase becam e  sh o rte r  th a n  1/3 o f  th e  
t o ta l  sy s to lic  length  a fte r  th e  p a tie n ts  had  been  co m p en sa ted  (  Fig. 3 ) .

(iii) A fter the  re e s ta b lish m e n t of co m p en sa tio n  th e  reduced  e jec tion  
p h a s e  w as prolonged to  m o re  th a n  h a lf of th e  to ta l  sy sto lic  tim e , only  in  tw o 
cases  w as  i t  shorter (F ig .  4 ) .

(iv ) T he p roportion  b e tw e e n  ra p id  and  red u ced  e jec tio n  w as also changed  
a f te r  com pensation . T he p h a s e  o f  rap id  e jec tio n  becam e sh o rte r, th a t  o f 
r e d u c e d  ejection  was p ro lo n g e d . T heir p ro p o rtio n  in c reased  u n til n o rm a lisa 
t io n  [1 : 1 .6 - 1  : 1 - 8 ]  (F ig .  5 ) .

D iscussion

T h e re  is some d ifference  o f  op in ion  in  th e  l i te ra tu re  as regards th e  d u ra 
t io n  o f  th e  isom etric phase in  c a rd ia c  failure. Som e a u th o rs  [6, 7, 8, 9] found  i t  
to  b e  len g th en ed , while o th e rs  co u ld  no t e s tab lish  a d ifference b e tw een  h e a lth y  
s u b je c ts  an d  those su ffering  f ro m  cardiac fa ilu re  [10, 11, 12, 13]. A ccording 
to  o u r  re su lts , th e  ab so lu te  v a lu e  o f the d u ra tio n  o f  th e  isom etric  phase  does 
n o t  c h an g e , b u t the  p e rc e n tu a l p ro p o rtio n  of th e  le n g th  o f isom etric  co n tra c 
t io n  is a lte red . The iso m e tric  p h ase  was longer in  o n ly  1/3 o f th e  su b je c ts  
w ith  le f t  h ea rt failure th a n  i t  is in  h ea lth y  persons. H ow ever, th e  p e rcen tu a l 
p ro p o r t io n  of systole fa lling  to  isom etric  c o n tra c tio n  exceeded  th e  no rm al in  
h a l f  o f  o u r cases.

T h e  isotonic c o n tra c tio n  phase , i. e. th e  p h ase  o f  e jec tion , w as also 
c h a n g e d  in  some of our cases o f  h e a r t  failure. T he d u ra tio n  of th e  e jec tion  phase  
w as s h o r te r  th a n  norm al in  tw e n ty -o n e  p a tie n ts  (35.5 p e r cen t). This sh o rte n 
in g  o f  co n trac tio n  in  c a rd ia c  fa ilu re  had  been  f i r s t  described  by  B r o o m s e r  
a n d  s ince  th en  several a u th o rs  observed  th a t  in  su ch  p a tie n ts  th e  d u ra tio n  of 
e je c tio n  is decreased w hile  t h a t  o f isom etric  c o n tra c tio n  is u n ch an g ed  or 
e v e n  len g th en ed  [12, 14, 15].

T h e  d u ra tion  of th e  e je c tio n  was sh o rten ed  in  o n ly  1/3 o f ou r cases. T h e  
tw o  p a r ts  o f the  e jection , i. e. th e  ra p id  and th e  re d u c e d  e jec tion , are  chang ing  
in  o p p o s ite  directions in  p a t ie n ts  w ith  card iac fa ilu re . T he d u ra tio n  o f rap id  
e je c t io n  is increased and  t h a t  o f  reduced e jec tio n  d ecreased . In  tw e n ty -s ix  
o f  o u r  p a tie n ts  rap id  e je c tio n  to o k  longer th a n  0.11 sec. and  in 86.5 p er cen t 
th e  re la t iv e  tim e a m o u n ted  to  m ore  th a n  33 p er c en t o f th e  to ta l  systo le . T he 
d u r a t io n  o f reduced e je c tio n  w as shorter th a n  0.16 sec. in  3/4 of th e  cases 
a n d  in  nearly  70 per cen t o f  th e  p a tien ts  it  to o k  less th a n  51 per cen t o f th e  
t o t a l  sy sto le . W hen ra p id  e je c tio n  is p ro longed an d  red u ced  e jec tion  s h o r t
e n e d , to ta l  ejection tim e  m a y  also  be shorter, w hen  th e  sh o rten in g  o f reduced  
e je c t io n  surpasses the  le n g th e n in g  of rap id  e jec tio n , or i t  rem ains u n changed  if
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th e  p ro lo n g a tio n  o f  th e  f irs t  p a r t balances th e  sho rten in g  of th e  o th e r  p a r t  
( Fig. 6 ) .  T his ex p la in s  w hy  to ta l  e jection  w as sh o rte r  th an  n o rm al in  o n ly  
52 per cen t o f o u r cases.

T he d u ra tio n  o f  th e  ra p id  and  red u ced  p h ases  o f ejection being  changed  
in  opposite  d irec tio n s, th e  p ro p o rtio n  be tw een  th e se  tw o phases is also  a lte re d . 
In  no rm al h e a lth y  su b je c ts  th e  p ro p o rtio n  is 1 : 1 .6 —1 : 1.8. In  le f t h e a r t

15.5 % 30  % 54,5 %

Fig. 6. D ia g ram m a tic  re p re se n ta t io n  of th e  changes in  th e  d iffe ren t systolic phases in  c a rd iac  
fa ilu re . W hen  card iac  fa ilu re  is p re se n t (B ), rap id  e je c tio n  is pro longed  and  red u ced  e je c tio n  

sh o rten ed . T he ra tio  o f  ra p id  a n d  reduced  e jec tio n s a n d  th e  systo le is also c h an g e d

fa ilu re  th is  p ro p o rtio n  w as 1 : 1.5 or less. D e p e n d in g  on th e  se v e rity  o f  th e  
failu re  th e  va lu e  m a y  be even  lower and  in  e x tre m e ly  grave co n d itio n s th e  
tw o phases o f  e jec tio n  w ere o f th e  sam e d u ra tio n , i. e. th e ir  ra tio  w as 1 : 1 .

T he fa c t th a t  th e  changes recorded in  co n g estiv e  failure m ay  d is a p p e a r  
a fte r  co m pensa tion  has been  reestab lished , su g g ests  th a t  these p a th o lo g ic a l 
phenom ena m ay  be co n n ec ted  w ith  th e  ca rd iac  fa ilu re .

In v e s tig a tio n s  in to  th e  dynam ics of th e  h e a r t  m uscle seems to  be s ig n if
ic a n t in  m ore resp ec ts . O b se rv a tio n s of th e  cou rse  o f  m echanical h e a r t  fu n c tio n  
has disclosed som e d ifferences betw een h e a lth y  su b je c ts  and  those su ffe rin g  
from  left h e a r t  fa ilu re , re su lts  w hich m igh t be o f  a ce rta in  p rac tica l use , e sp e 
c ially  in  th e  early  d iagnosis o f h e a r t fa ilu re , p re sc rib in g  th e  tre a tm e n t a n d  in 
es tab lish in g  th e  e ffic iency  o f  card iac drugs.

SUMMARY

A ccelera tion  b a llis to ca rd io g ra p h y  has been fo u n d  a su itab le  m eans for reco rd in g  th e  
single phases o f systo le . A lte ra tio n s  in  the  h e a r t’s m ech an ica l fu n c tio n  in left h e a r t  fa ilu re  
hav e  been  s tu d ied  in  f if ty -n in e  p a tie n ts  before an d  a f te r  t re a tm e n t. The re su lts  w ere as 
follows.

1. T he iso m etric  c o n tra c tio n  phase  was p ro longed  in  */3 o f  th e  p a tien ts . T h e  p a r t  o f 
th e  to ta l  systo le  fa lling  to  iso m etric  co n trac tio n  exceeded  th e  n o rm al value in  h a lf  o f th e  
cases.
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2. D u ra tio n  of th e  ra p id  e je c tio n  phase  w as p ro lo n g ed  an d  th a t  of re d u c e d  e je c tio n  
s h o r te n e d . T h e ir  p ro p o rtio n  also ch an g ed  and  was m o s tly  less th a n  1 : 1.5.

3. A fte r  th e  re e s ta b lish m e n t o f co m p en sa tio n  th e  d u ra tio n  of th e  p h ases b ecam e  
n o rm a l.

I t  is concluded th a t  th e  re co rd in g  of th e  d y n a m ic a l fu n c tio n  of th e  h e a r t  b e a t  m a y  be 
o f  u se  i n  th e  diagnosis o f la te n t  h e a r t  fa ilu re  before  c lin ica l signs have  becom e m a n ife s t ,  an d  
a lso in  tre a tm e n t,  to  e s tab lish  th e  efficiency of th e  m ea su re s  an d  cardiac d rugs ap p lie d .

R E F E R E N C E S

1. L u i s a d a , A. A. and  C o n t r o , S. : A c ta  card io l. (B ru x .)  6 ,  847 (1951).
2. T a n n e n b a u m , C., S c h a c k , J .  A. an d  V e s s e l l , H . : C ircu la tion  (N . Y .) 6 , 586 (1952).
3. B o d r o g i , G. : Z. ges. in n . M ed. 11, 857 (1956).
4 . G á b o r , G. and  F o r g á c s , L . : In  th e  press.
5. R o b i n s o n , G. C., D r a p e r , G. : D tsch . A rch. k lin . M ed. 100, 347 (1910).
6. P e z z i , C. : J .  Physio l. P a th .  gén. 15, 1178 (1913).
7 . G e i g e l , G. : M ünch, m ed . W schr. 1629 (1917).
8. B l u m b e r g e r , K . : E rg eb n . in n . Med. K in d e rh e ilk . 62, 424 (1942).
9. S t r a u b , H . : Die D y n a m ik  des H erzens in B e th e  u n d  B erg m an n  : H a n d b u ch  d e r n o rm a 

le n  u n d  pa th o lo g isch en  Physio log ie . S p rin g er, B e rlin , 1926, 7/1, S. 237.
10. A t z l e r , E . : E rg eb n . P h v s io l. 40, 325 (1938).
11. F r e y ,  W . : Z. exp. M e d .4 2 , 614, 625, 646 (1924).
12. W i g g e r s ,  C. J .  : M odern  A sp ec ts  o f C ircu la tion  in  H e a l th  and  Disease. G rüne a n d  S t r a t to n ,

P h ilad e lp h ia , 1923.
13. W e i t z , W . : E rg eb n . in n . M ed. K inderheilk . 22, 402 (1922).
14. E d e n s , E . : Die In n e rv a t io n  des H erzens in  M ü ller : L ebensnerven  u n d  L eb e n str ie b e .

S p rin g e r, B erlin  1931, 3. A ufl. S. 406.
15. K a t z , L. N „  F e i l , H . : A rc h , in te rn . Med. 32, 672 (1923) ; H e a rt 12, 171 (1925).
16. B r o o m s e h  : c it. B l u m b e r g e r , K. [8].



THE ROLE OF THE DYNAMICS OF SYSTOLE 
IN THE ADAPTABILITY OF THE HEART

By

G. Gábok , J udith  Szék ely  and D. Vajda

3 rd  D E P A R T M E N T  O F  M E D IC IN E , U N IV E R S IT Y  M E D IC A L  SCHOO L, B U D A P E S T  

(Received July 21, 1959)

T h e h e a r t  can  a d a p t  itse lf  w ith in  w ide lim its  to  changes in  th e  o rgan ism . 
A ccord ing  to  Starling’s law , th e  energy  o f  th e  co n trac tio n  is a fu n c tio n  o f th e  
len g th  o f th e  m uscle fib res  of th e  h e a r t, w h ich  in  tu rn  depends on  th e  venous 
in p u t. H o w ev er, re search  in  recen t y ea rs  h a s  show n th a t  th e  a d a p ta t io n  of 
th e  h e a r t  is based  n o t on th is  m echan ism , o r  a t  least, not p r im a r ily  on th is  
m echan ism  [1, 2, 3, 4 , 5, 6]. I t  has been  recogn ised  th a t  th e  v o lu m e  o f th e  
h e a r t  m ay  change n o t on ly  in  pa tho log ic  co n d itio n s, b u t also in  th e  course of 
a d a p ta t io n . I t  is know n fo r exam ple t h a t  on exercise  systolic v o lu m e  increases 
because  th e  h e a r t  e jec ts  p a r t  of its  re s id u a l b lood  in to  the c irc u la tio n ; h e a r t  
vo lum e decreases in  p ro p o rtio n  to  th is .

T h e  dy n am ics o f systo le  m ay be also in v o lv ed  in th e  a d a p ta t io n  o f th e  
h e a r t ,  i. e. in  th e  course o f a d a p ta tio n  th e  d u ra tio n  of the  sing le  p h ases  of 
sy sto le  m ay  change. In  th e  p resen t w ork  we sh a ll analyse w h e th e r a co rre la tio n  
ex is ts  be tw een  th e  changes in  h ea rt v o lu m e  a n d  th e  dynam ics o f sy s to le  and , 
i f  so, w h a t is th e  n a tu re  of th is  co rre la tion .

H e a r t  vo lum e decreases on exercise, on chan g in g  postu re , m a jo r  h a e m o r
rh ag e , e tc ., an d  increases in  p regnancy , in  P a g e t’s disease, in  h e a r t  fa ilu re , etc . 
H ow ever, th e se  co n d itions were u n su ita b le  fo r o u r stud ies. W e th e re fo re  tr ie d  
to  f in d  a m e th o d  by  w hich  changes cou ld  be  induced  in th e  c irc u la tio n , to  
w hich  th e  h e a r t  h a d  to  a d a p t itself. T h e  in tra v e n o u s  in jec tio n  o f  R a u w o p u r 
(w hich  co n ta in s  th e  to ta l  alkaloids o f R au tvo l f ia  serpentina) a n d  o f  d ih y d ro 
e rg o tam in e  (D H E , a h y d ra te d  p re p a ra tio n  o f  ergotam ine) seem ed to  be  m ost 
su ita b le  for th is  p u rpose .

S tud ies on th e  effects o f R au w o p u r h a d  n am ely  revealed  t h a t  th is  ag en t 
increased  s tro k e  vo lum e, d im in ished  p e rip h e ra l res is tan ce  (Szabó a n d  N agy  [7]) 
and caused  c h a rac te ris tic  changes in the  d u ra tio n  o f th e  single p h ases  o f  systo le  
(F orgács, Gábor an d  Szabó [8]).

In  response  to  D H E  venous p re ssu re  increases, d iasto lic  f illin g  also 
increases [9, 10], th e  s tro k e  volum e h a rd ly  ch an g es or is reduced , th e  p e rip h e ra l 
re s is tan ce  increases [11, 12, 13, 14]. T h u s , R au w o p u r increases th e  s tro k e  
v o lum e, an d  D H E  au g m en ts  venous in flow  resp . d iasto lic  filling. B o th  changes
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n e c e ss ita te  a d ju s tm e n ts  in  th e  w ork  of th e  h e a r t .  F o r  th is  reason, a d m in is tra 
tio n  o f  th e  tw o  drugs seem ed to  be a m odel e x p e r im e n t su itab le  for s tu d y in g  
ch an g es in  th e  h e a r t vo lum e an d  systo le  d y n am ics .

M ethods an d  p a tien t m a te r ia l

T w e n ty  no rm al su b jec ts  a n d  20 p a tie n ts  su ffe rin g  fro m  functional c a rd io v a sc u la r  
d y s to n ia , w ith  increased  c irc u la to ry  p a ram e te rs  ( ta c h y c a rd ia  ; labile, s lig h tly  in c reased  
sy s to lic  p re ssu re  ; increased  ra te  o f  b lood  flow  ; e tc .) w ere in v o lv e d  in  th e  e x p erim en ts .

I n  e v e ry  case we d e te rm in e d  th e  h e a r t  vo lum e a t  r e s t ,  th e n  15 and 30 m in u te s  a f te r  
th e  in je c tio n  o f each  te s t  d rug , m easu rin g  th u s  th e  re s tin g  h e a r t  volum e tw ice in  e v e ry  case. 
T h is m a d e  i t  possible to  check th e  co rrec tness o f m ea su re m e n t. H e a r t  volum e w as c o m p u te d  
b y  th e  K a h ls to r f—R o h re r m eth o d  [15, 16]. A ccording to  T esc h e n d o r f  [17], a n d  S t r a n d - 
QUIST [18 ], th e  m ax im u m  erro r o f th is  m e th o d  is 5 p e r c e n t, w hile  according to  A ssm a n n  i t  is 
10 p e r  c e n t ,  especially  w hen m easu rem en ts  are d ifficu lt to  b e  m ad e . W e have fo u n d  th e  m a x i
m u m  d ifferen ce  to  be 6.5 per c en t in  p a ra lle l s tud ies , a n d  a ro u n d  4 per cent in  th e  m a jo r i ty  
o f  cases.

T h e  d y n am ics of systo le w as s tu d ied  b y  b a llis tro ca rd io g ra p h y . B allistocard iog ram s w ere 
m ad e  a t  re s t ,  th e n  15 an d  30 m in u te s  a f te r  the  a d m in is tra t io n  o f D H E  or R au w o p u r. I n  p re 
v io u s s tu d ie s  [19] we show ed t h a t  th e  d u ra tio n  of th e  se g m en t fro m  p o in t G to  th e  p e ak  o f th e  
L  w av e  w as id en tica l w ith  th a t  o f th e  m echanical sy sto le  ; t h a t  betw een p o in t G to  th e  p eak  
o f w av e  H  w ith  th e  d u ra tio n  of th e  isom etric  c o n tra c tio n  ; t h a t  betw een th e  p eak  o f w ave 
H  a n d  th e  p e a k  of w ave J  w ith  th e  d u ra tio n  of ra p id  e je c tio n  ; and  th a t  from  th e  p e a k  o f  
w ave  J  to  th e  p eak  of w ave L w ith  th e  d u ra tio n  of slow  e je c tio n . Som etim es th e  single p eak s 
w ere d o u b le d  as a re su lt o f v e n tr ic u la r  asy n ch ro n ia  (B o d r o g i [25]). We d e te rm in ed  n o t  on ly  
th e  a b so lu te ,  b u t  also th e  re la tiv e  d u ra tio n s  of th e  single p h a se s  o f systole, i. e. th e  p e rc e n ta g e  
o f th e  s ing le  phases as re la te d  to  th e  d u ra tio n  of th e  sy s to le  as a whole. This w as necessary  
b ecau se  th e  d u ra tio n  of th e  single ph ases o f th e  systo le  c h an g es  in  p ro portion  to  th e  d u ra tio n  
o f th e  sy s to le , an d  th e  changes in  th e  single phases o f sy s to le s  o f d ifferent d u ra tio n  b ecom e 
o b v io u s  a n d  co m p arab le  on ly  w hen  also th e  d u ra tio n  o f sy s to le  is tak en  in to  co n sid e ra tio n .

Results

1. S tudies ivith dihydroergotamine. In  th e  n o rm a l subjects h e a r t v o lu m e  
in c re a se d  in  every  case in  resp o n se  to  0.5 m g o f D H E  in travenously . A lth o u g h  
th is  in c re a se  was n o t considerab le , i t  su fficed  fo r evaluation . T he sm a lle s t 
ch an g e  w as 26 m l, th e  m ax im u m  57 ml. T he in c rea se  ranged  from  35 to  45 ml 
(6 to  8 p e r  cent) in  m ost cases.

P a ra lle l w ith  th e  increase  in h ea rt v o lum e, th e  dynam ics of sy sto le  a lso  
c h a n g e d . In  6 cases th e  d u ra tio n  of systo le  in c rea sed  by 3 to  3.5 p e r  c e n t, 
in  14 i t  decreased  b y  1.5 to  3 p e r cen t. T he d u ra tio n  o f rap id  ejection  d ec reased  
in  e v e ry  case. I t  v aried  w ith in  ra th e r  w ide lim its  ; th e  sm allest ch an g e  w as
2.5 p e r  c e n t of th e  d u ra tio n  of systo le, th e  g re a te s t  7.7 per cen t. I n  m o st 
cases th e  d u ra tio n  o f ra p id  e jec tio n  decreased  b y  3 to  5 p e rc e n t o f th e  d u ra 
tio n  o f  systo le . T he d u ra tio n  o f reduced  e jec tio n  increased  in  every  case. I t s  
v a lu e  w as p ra c tic a lly  c o n s ta n t, am o u n tin g  to  4 to  4.5 per cent o f th e  d u r a 
t io n  o f  systo le . T he changes in  th e  d u ra tio n  o f  iso m etric  co n trac tio n  v a rie d  
o v e r su c h  a w ide range  t h a t  we did  n o t ta k e  th e m  in to  account. In  c o n tra s t  
w ith  th e m , th e  changes in  th e  d u ra tio n  o f r a p id  an d  reduced e jec tio n  w ere 
u n e q u iv o c a l and  m ark ed  en ough  to  b»* e v a lu a te d .
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T he decrease in  th e  d u ra tio n  of ra p id  e jec tion  and  th e  in c re a se  in  th e  
d u ra tio n  o f  reduced  e jec tion  m ean  a change in  th e  re la tive  p ro p o r tio n s  o f  th e  
tw o ph ases . N orm ally , th e  ra tio  of th e  ra p id  an d  reduced  e jec tio n s  is 1 : 1.6 
to  1.8. T h e  ra tio  in  n o rm al su b jec ts  w as 1 : 2 to  2.2 a fte r th e  a d m in is tra t io n  
o f D H E .

S om ew h at d iv erg en t re su lts  w ere o b ta in e d  in ca rd io v ascu la r d y s to n ia , 
i. e. in  p a tie n ts  w ith  increased  c ircu la tio n  (  Fig. 2 ) .

ig. In. R e la tio n  of th e  d u ra tio n  o f red u ced  e jec tio n  to  th e  changes of h e a r t  v o lu m e  in  norm al 
su b jec ts  t r e a te d  w ith  d ihyd ro erg o tam in e

F ig .lb. R e la tio n  of th e  d u ra tio n  o f ra p id  e jec tio n  to  th e  changes of h e a r t  v o lu m e  in  n o rm al 
su b jec ts  t r e a te d  w ith  d ih y d ro erg o tam in e

in  th e se  cases h e a r t vo lum e in c rea sed  to  a g rea te r e x te n t  t h a n  in  th e  
n o rm a l su b je c ts . In  response  to  D H E , h e a r t  vo lum e increased  b y  85 to  110 
m l in  m ost cases. E xpressed  in  p e rcen tag e  o f th e  re stin g  value, th is  is a n  increase  
b y  11 to  16 p er cen t, i .e .  tw ice as m uch as th a t  found  in th e  n o rm a l su b 
je c ts .

T he d ynam ics o f  sy sto le  d id  n o t change unifo rm ly  in  re sp o n se  to  D H E  
in  th ese  p a tie n ts . In  9 o f th e m  th e  d u ra tio n  o f  isom etric  c o n tra c tio n  in c rea sed  
a n d  in  11 decreased . T he changes v a ry in g  over a wide range  in  b o th  d irec 
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t io n s ,  th e y  were no t c o n s id e re d  su itab le  for e v a lu a tio n . In  12 cases th e  d u ra tio n  
o f  r a p id  ejection in c rea sed  b y  1.1 to  6.7 per c e n t o f  th e  d u ra tio n  of sy sto le  an d  
in  8 i t  decreased b y  0 .6  to  3 .2  p er cent o f th e  d u ra t io n  o f systo le (F ig .  2a). 
T h e  d u ra tio n  of re d u ced  e je c tio n  did n o t c h a n g e  in  1 p a tie n t, decreased  in  
13 a n d  increased in 6, to  a  va riab le  e x te n t (fro m  1.3 to  11 per cen t o f  th e  
d u r a t io n  of systole ; Fig.  2 b ) .

I n  these p a tie n ts  th e  ra t io  of rap id  an d  re d u c e d  ejections d iffered  from  
th e  n o rm a l even a t re s t ,  t h e  d u ra tio n  of re d u c e d  e jec tio n  being tw ice t h a t  o f

cО

F ig . 2a . R ela tion  of th e  d u r a t io n  o f reduced e jection  to  c h an g es  in  h e a r t volum e in  p a tie n ts  
w ith  increased  c irc u la t io n , on ad m in is tra tio n  o f d ih y droergo tam ine

V o lu m e  in  m l .
Fig. 2b. R ela tion  of th e  d u r a t io n  o f rap id  e jection to  c h an g e s  in  h e a r t  volum e in p a tie n ts  

w ith increased  c irc u la t io n , on a d m in is tra tio n  o f d ih y droergo tam ine

r a p id  e jection . A fter th e  a d m in is tra tio n  o f D H E  th e  ra tio  was changed  in  16 
p a t ie n ts  ; in 4 p a tie n ts  th e  d u ra tio n  of red u ced  e je c tio n  was even len g th en ed . 
T h e  u nequ ivocal re su lts  su g g e s t th a t  in  fu n c tio n a l  h e a r t  disease D H E  does 
n o t  p ro d u ce  su b s ta n tia l c h a n g e s  in th e  d y n a m ic s  o f  systo le . This is in d ica ted  
a lso  b y  th e  absence o f  a c h a n g e  in  the  ra tio  o f r a p id  e jec tio n  to  reduced  e jec tion .

2. Studies with R a u w o p u r .  In  every n o rm a l s u b je c t  h e a r t volum e decreased  
in  re sp o n se  to  R a u w o p u r. T h e  m axim um  d ec rease  w as 91 m l, th e  m in im um  
32 m l. T he average d e c re a se  w as betw een 4 to  7.2  p e r  cent of th e  re s tin g  v alue  
( F i g .  За, Fig. 3b).



TH E ROLE OF THE DYNAMICS OF SYSTOLE 427

R auw opur p ro d u ced  sign ifican t changes in  th e  d y n am ics o f  systo le  as 
w ell. In  10 p a tie n ts  th e  d u ra tio n  o f isom etric  c o n tra c tio n  d e c re a sed  and  in 
12 increased , in  a b o u t th e  sam e m easure  in  e ith e r  d irec tio n . T h e  average 
in crease  was 3.5 p er c en t o f  th e  d u ra tio n  o f systo le , an d  th e  a v e ra g e  decrease 
w as 4.5 p er cent.

T he d u ra tio n  o f ra p id  e jec tion  was s ig n ifican tly  red u ced  in  e v e ry  case, 
b y  an  average o f 4.5 p e r  cen t (2.6 to  6.5 p er cen t) o f th e  d u ra t io n  o f  systo le 
(F ig .  ЗЪ). The d u ra tio n  o f  reduced  e jec tion  increased  likew ise in  ev e ry  case,

su b je c ts , on ad m in is tra tio n  o f R au w o p u r

Fig. 3b. R ela tion  of th e  d u ra tio n  o f  rap id  e jection  to  changes ifi h e a r t  vo lum e in  n o rm a l su b 
je c ts , on  a d m in is tra tio n  of R au w o p u r

b y  an  average of 5.5 p e r cen t (4 to  6.4 p er cen t) o f th e  d u ra tio n  o f  systo le 
(F ig .  3a) .  As a re su lt, th e  d u ra tio n  of reduced  e jec tion  becam e th e  double of 
th a t  o f rap id  e jection .

In  func tiona l c a rd io v ascu la r  d y sto n ia , i. e. in th e  p a tie n ts  w ith  increased 
c ircu la tio n , h ea rt vo lum e w as increased  in  response to  R a u w o p u r in  every 
case. In  one p a tie n t th e  in crease  was ex cep tio n a l, 90 m l (11.7 p e r  cen t).
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I n  th is  group th e  fo llo w in g  changes w ere n o te d  in  th e  d ynam ics o f  th e  
h e a r t .  T h e  d u ra tio n  o f iso m e tr ic  co n trac tio n  dec reased , u su a lly  b y  2.5 to  4.5 
p e r  c e n t  o f th e  d u ra tio n  o f  sy s to le . The d u ra tio n  o f  ra p id  e jec tio n  d id  n o t 
c h a n g e  sign ifican tly , in  so m e cases it  increased b y  1 to  2 p er cen t o f th e  d u ra 
t io n  o f  systo le . The d u ra tio n  o f  red u ced  e jection  in c rea sed  b y  2.5 to  3 p e r cen t 
o f  th e  d u ra tio n  of systo le  in  m o s t p a tien ts  ( Fig. 4a, Fig. 4Ъ) .

611

F ig . 4a . R e la tio n  of th e  d u ra tio n  o f  red u ced  e jection to  ch an g es in  h e a r t  vo lum e in  p a tie n ts  
w ith in creased  c irc u la tio n , on a d m in is tra tio n  o f R au w o p u r

F ig . 4b. R e la tio n  of th e  d u ra t io n  o f  ra p id  e jection to  ch an g es in  h e a r t  volum e in  p a tie n ts  
w ith in creased  c irc u la tio n , on a d m in is tra tio n  o f R au w o p u r

T h u s , in fu n c tio n a l c a rd io v ascu la r  d y s to n ia , th e  d u ra tio n  of isom etric  
c o n tra c tio n  decreased, a n d  t h a t  o f to ta l e jec tio n  in creased . T he increase  was 
a lm o s t  en tire ly  due to  a p ro lo n g a tio n  of red u ced  e jec tio n  tim e . T his a lte red  
a lso  th e  ra tio  of rap id  to  re d u c e d  ejection, th o u g h  n o t sig n ifican tly . E v en  a t 
r e s t  th e  d u ra tio n  of re d u c e d  e jec tio n  was tw ice t h a t  of ra p id  e jec tion . A fte r 
th e  a d m in is tra tio n  o f R a u w o p u r  th is  ra tio  e ith e r  d id  n o t change or increased  
o n ly  s ligh tly .
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D iscussion

B o th  R au w o p u r a n d  d ih y d ro erg o tam in e  a lte r  th e  h aem odynam ics. 
In  response to  R au w o p u r, systo lic  vo lum e is s ign ifican tly  in creased , periphera l 
re s is tan ce  decreased . D ih y d ro erg o tam in e  increased  venous p re ssu re  bo th  
p e rip h era lly  and  c e n tra lly , m ore m ark ed ly  a t  th e  p e riphera l th a n  in  th e  centre. 
T hus th e  g rad ien t o f  venous pressure becam e sign ifican tly  h ig h er, on the 
av erag e  b y  77 p er cen t. As a re su lt, d iasto lic  filling  was en h an ced . H ow ever, 
sy s to lic  vo lum e w as e ith e r  unchanged , o r s lig h tly  increased , on th e  av e rag e  by 
4 p e r cen t [9, 10]. A ccord ing  to  some a u th o rs , a p rev iously  h ig h e r systolic 
vo lum e m ay  decrease  in  response  to  D H E  [11, 12, 13] an d  m ost a u th o rs  agree 
in th a t  p erip h era l re s is ta n c e  is s ig n ifican tly  increased  b y  th e  d ru g .

T he h ea rt h as  to  a d a p t  itse lf  to  th e  h aem odynam ical changes produced  
b y  R auw opur an d  D H E . Since S ta rlin g ’s s tu d ies  on th e  h e a r t- lu n g  p re p a ra 
tio n , i t  has been g en era lly  accep ted  th a t  th e  f irs t  s tep  in  th e  a d a p ta t io n  of the 
h e a r t is an  increase in  d iasto lic  filling . T h is is th e  p re requ isite  to  a necessary  
increase in  systo lic  a n d  ca rd iac  volum es. I t  was found , n am ely , t h a t  in  the 
h ea rt- lu n g  p re p a ra tio n  systo lic  and  d iasto lic  vo lum es alw ays in c rea sed  when 
th e  h e a r t w orked a g a in s t a n  increased  p ressu re  w ith  u nchanged  s tro k e  volum e, 
o r  ag a in s t an  u n ch an g ed  p ressu re  w ith  an  increased  stroke  v o lum e.

L ong before th e  ex p erim en ts  o f S t a r l i n g , M o r it z  a n d  H o f f m a n n  
(1902) show ed th a t  d u rin g  w ork  th e  h e a r t  does no t increase in  size ; on the  
c o n tra ry , its  size d ecreases . In  1938, L i l j e s t r a n d  et al. [20] co n firm ed  th is 
s ta te m e n t. K j e l l b e r g  et al. p roved  b y  X -ra y  stud ies in  m a n  [21], and 
R u s h m e r  in  th e  dog  [22], th a t ,  w hen a t  w ork , systo lic  vo lum e increases, the 
size o f th e  h ea rt decreases.

I t  has been g en era lly  accep ted  th a t  in h e a lth y  h u m an s a n d  in  in ta c t 
an im als th e  h e a r t does n o t a d a p t itse lf  acco rd ing  to  St a r l i n g ’s hypo thesis . 
A t re s t, th e  norm al h e a r t  co n ta in s a considerab le  am o u n t o f re s id u a l blood. 
O n exercise, th e  h e a r t  increases th e  systo lic  vo lum e no t b y  in c reas in g  d iasto lic  
vo lum e, b u t f irs t o f a ll b y  reducing  th e  a m o u n t o f residual b lood . As a resu lt 
o f th e  red u c tio n  in  re s id u a l blood, h e a r t vo lum e decreases. In  fa c t, on the 
effect o f R auw opur h e a r t  vo lum e was co n sid e rab ly  reduced  in  n o rm a l sub jec ts . 
T he sho rten in g  of ra p id  e jec tio n  and  th e  p ro lo n g a tio n  of red u ced  e jec tio n  go 
closely paralle l w ith  th e  decrease in  h e a r t  vo lum e (F ig . За, Fig. ЗЪ)  and 
w ith  th e  increase o f  sy sto lic  volum e. W h en  systo lic  vo lum e is increased , 
red u ced  ejection  is p ro lo n g ed  (St r a u b  [23] ; W ig g e r s  [24]). T h is change in 
th e  dynam ics of sy sto le  m a y  p resu m ab ly  p la y  a p a r t  in  th e  in c reased  s tre n g th  
o f systo lic  c o n trac tio n  ; th u s  th e  ven tric le  can  expel m ore b lood  d u rin g  one 
c o n trac tio n .

H  ow do th e  d y n am ics  o f th e  h e a r t its  vo lum e and th e  sy sto le  change 
in  p a tie n ts  in  w hich  ev en  a t  re s t th e  d y n am ics of systole d iffers from  th a t
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seen  in  n o rm a l su b jec ts?  I n  su c h  cases rap id  e jec tio n  is sh o rten ed  an d  red u ced  
e je c t io n  is prolonged even  a t  re s t . In  response to  R au w o p u r, ra p id  e jec tion  
c h a n g e s  v e ry  little  or n o t a t  a ll. T he  d u ra tio n  o f  red u ced  e jec tion  increases ; 
as a r e s u lt ,  th e  d u ra tio n  o f  t o t a l  ejection  is in c rea sed  w hile th a t  o f iso m etric  
c o n tra c t io n  shortened . I t  is to  be no ted  th a t  in  su ch  p a tie n ts  p e rip h e ra l 
r e s is ta n c e  decreases m ore m a rk e d ly  in response to  R au w o p u r th a n  in  th e  
n o rm a l su b jec ts . This p ro v es  t h a t  th e  change in  th e  dynam ics of systo le  is 
n o t  d u e  to  a decrease in  p e r ip h e ra l resistance.

I n  c o n tra s t to  w h a t o ccu rs  in  norm al su b je c ts , in  card iac p a tie n ts  th e  
v o lu m e  o f th e  h ea rt is s ig n if ic a n tly  increased.

T h e  resu lts of ou r s tu d ie s  w ith  R auw opur su g g est th a t  th e  h e a r t  in 
c re a se s  i ts  o u tp u t b y  in c re a s in g  th e  systolic v o lu m e  a t  th e  expense o f  th e  
re s id u a l  blood stores ; th is  is b ro u g h t ab o u t b y  sh o rten in g  the  d u ra tio n  o f  
r a p id  e jec tio n  and p ro lo n g in g  th a t  of reduced e jec tio n . W hen it  is no lo n g er 
p o ss ib le  to  shorten  th e  d u ra tio n  of ra p id  e jec tio n , d iasto lic  v o lu m e  
is in c re a se d  and th e  h e a r t  e n su re s  th e  necessary  h ig h er stroke  volum e in  th e  
sen se  o f  S t a r l in g ’s co n cep tio n .

T h e  stud ies w ith  D H E  re su lte d  the  sam e conclusions from  a n o th e r p o in t 
o f v iew .

I n  response to  D H E , v e n o u s  inflow is in c rea sed  in  th e  f irs t p lace. D ia 
s to lic  fillin g  is also in c reased , b u t  w ithou t a p ro p o r tio n a te  increase in  systo lic  
v o lu m e  (w hich m ay even d ec rea se), and p e rip h e ra l re s is tan ce  increases. T hese 
h a e m o d y n a m ic a l changes e x p la in  th e  increase in  h e a r t  volum e.

I n  norm al su b jec ts , in  a d d itio n  to  a s ligh t in c rease  in h ea rt vo lum e, th e  
d y n a m ic s  of systole are so c h a n g e d  th a t  the  d u ra tio n  o f  rap id  ejection  decreases 
a n d  t h a t  of reduced e je c tio n  increases (F ig . l a ,  Fig. l b ) .  In  tho se  o f o u r 
p a t ie n ts ,  however, in  w hom  ev en  a t rest th e  d u ra tio n  o f rap id  e jec tio n  w as 
s h o r te r  an d  th a t  of red u ced  e je c tio n  longer th a n  n o rm a l, th e  d u ra tio n  o f rap id  
e je c tio n  changed v e ry  l i t t le  o r  n o t a t all, an d  th e  h e a r t volum e increased  
m u c h  m ore  th an  in th e  n o rm a l sub jec ts (F ig . 2 a, Fig. 2 b ) .

T h e  changes in d u ced  b y  D H E  in th e  size o f  h e a r t  volum e an d  in  th e  
d y n a m ic s  of systole m a y  b e  exp la ined  b y  assu m in g  th a t  the  h e a r t a d a p ts  
i t s e l f  to  th e  a ltered  c o n d itio n s  b y  an  increase in  d iasto lic  filling. One fa c to r  
in  a d a p ta t io n  is the  change in  th e  dynam ics of sy sto le , th e  o th e r is th e  in rease  
o f  h e a r t  volum e. As long as th e  dynam ics of sy s to le  does n o t reach  th e  lim it 
o f  i ts  ad ap tab ility , th e  h e a r t  volum e does n o t increase con sid erab ly  ; 
w h e n , how ever, the  d u ra tio n  o f  rap id  ejection  c a n n o t be reduced  an y  fu r th e r  
(as in  pa tho log ica l cases), th e  h e a r t  volum e will in c rease  sign ifican tly .

A n  analysis o f th e  c h a n g e s  in  c ircu la to ry  d y n am ics , occurring  in  re sponse  
to  D H E , yielded once a g a in  th e  conclusion th a t  i t  is f ir s t  of all th e  d ynam ics 
o f  sy s to le  which is th e  im p o r ta n t  factor in th e  a d a p ta t io n  of th e  h e a r t  an d  
i t  is o n ly  after it  had  re a c h e d  th e  lim its o f its  a d a p ta b ili ty , th a t  th e  h e a r t
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adapts itse lf to the changed conditions, b y  the mechanism observed by  
Starling  in the heart-lung preparation.

SUM M ARY

In  th e  p re sen t s tu d y  th e  role o f th e  dynam ics o f  sy s to le  in  th e  a d ap ta tio n  o f th e  h e a r t  
has b een  in v es tig a te d .

T h e  d u ra tio n  o f iso m etric  co n tra c tio n , and  ra p id  a n d  red u ced  ejection  was m ea su re d  by 
b a llis to ca rd io g ra p h y  in  n o rm al sub jec ts  and  in p a tie n ts  su ffe rin g  from  ca rd io v ascu la r d y s to 
n ia. W e o bserved  changes in  th e  dynam ics of systo le  in  th e  p a tien ts . In  th e  sam e  su b je c ts  
th e  e ffec t o f R au w o p u r an d  t h a t  o f d ih y d ro erg o tam in e  on  th e  dynam ics o f sy s to le  w as 
s tu d ied . C hanges in  th e  h e a r t  vo lum e were also s tu d ied .

T h e  increase  in  s tro k e  vo lum e or in  d iasto lic  fillin g  w as fo u n d  to  be a sso c ia ted  w ith  a 
decrease  in  th e  d u ra tio n  o f ra p id  e jection  and  an  in c re ase  o f th a t  o f reduced  e je c tio n . As 
systo lic  vo lu m e increases , h e a r t  volum e slightly  d ecreases, a n d  w hen diastolic filling  in c reases , 
s lig h tly  increases th e  h e a r t  vo lum e.

In  p a tie n ts  in  w hom  a t  re s t th e  d u ra tio n  of r a p id  e jection  was sh o rte r a n d  t h a t  o f 
red u ced  e jec tio n  w as longer th a n  no rm al, th e  d y nam ics o f  sy s to le  did n o t change e ith e r  on  an  
increase  o f  d iasto lic  in p u t  o r on  th e  rise o f systo lic  v o lu m e , b u t  h e a rt vo lum e in c re a sed  
s ig n ifican tly .

O ur re su lts  in d ic a te  th a t  th e  dynam ics of sy sto le  p la y  a p rim ary  role in  th e  a d a p ta t io n  
o f th e  h e a r t  ; i t  is on ly  a f te r  i t  h a d  reach ed  a ce rta in  l im it  t h a t  card iac  volum e in c re ases  a n d  
th e  h e a r t  a d a p ts  itse lf in  th e  w ay  observed  by  S t a r l i n g .

R E F E R E N C E S

1. K a t z , L. N. : A m er. J .  Physio l. 87, 348 (1928)
2. S a r n o f f ,  S. Y . : P h y sio l. R ev. 35, 107 (1955)
3. G b e g g , D. E ., Sa b is t o n , D. C., T e i l e n , E . D. : P h y s io l. R ev. 35, 130 (1955)
4. F e r g u s o n , T. B ., S h a d l e , O. W ., Greg g , D. E . : C ircu la tio n  Res. 1, 62 (1953)
5. R u s h m e r , R. F . : C ircu la tion  Res. 2, 14 (1954)
6. G r a u e r , О. : Physio l. R ev . 35, 143 (1955)
7. Szabó , Z ., N a g y , Z. : In  th e  press
8 .  F o r g á c s ,  L . ,  G á b o r ,  G . ,  S z a b ó ,  Z .  : M . T . A .  O r v o s t u d .  K ö z i .  X ,  3 8 9  ( 1 9 5 9 ) .
9. H a m m e r s c h m id t , D ., O d e n t h a l , F . : Z. K reisl. F o rsch . 39, 150 (1950)

10. H a l m á g y i , D ., F e l k a i , B ., I v á n y i , J . ,  H e t é n y i , G. j r . : M agy. Belorv. A rch. 151 N o. 2.
11. D e l i u s , L ., H a m m e r s c h m i d t , D ., O d e n t h a l , F . : K iin . W schr. 27, 33 (1949)
12. S c h i m m e r t , G., Z i c k g r a f , H . : K iin . W schr. 27, 59 (1949)
13. V ö l k e r , R ., K a czm arik , F . : Z. K reisl. Forsch . 39, 85 (1953)
14. St r ö d e r , U ., K o p p e r m a n , E. : Z. K reisl. F o rsch . 41, 21 (1952)
15. R o h r e r , F . : F o rsch r. R ö n tg en s tr . 24, 285 (1916 — 17)
16. K a h l s t o r f , A. : K iin . W schr. 17, 223 (1938)
17. T e s c h e n d o r f , W . : R ö n tg en  D ifferen tia ld iag n o stik  d e r  E rk ran k u n g e n  der B ru s to rg a n e .

G. T hiem e, L eipzig, p. 499 (1943)
18. St r a n d q u i s t  : c it. b y  L y s h o l m , E ., N y l i n , G ., Q u a n a , K. : A cta rad io l. (S to c k h .)

15, 237 (1934)
19. G á b o r , G ., F o r g á c s ,  L. : O rv. H e tik  45 (1958)
20. L i l j e s t r a n d , G., L y s h o l m , E ., N y l i n , G. : S cand . A rch . Physio l. 80, 265 (1958)
21. K j e l l b e r g , S. R ., L ö n r o t t , A ., R u d h e , U. : A c ta  rad io l. (S tockh .) 35, 413 (1951)
22. R u s h m e r , R. F . : A m er. J .  Physio l. 168, 509 (1952)
23. S t r a u b , H. : D tsch . A rch . klin . M ed. 115, 531 (1914)
24. W i g g e r s , C. J .  : a )  M odem  A spects of th e  C ircu la tio n  in H e a lth  and D isease. S a u n d e rs ,

P h ilad e lp h ia , 2nd ed. 1923.
25. B o d r o g i , G. : Z tsch r. ges. In n e re  Med. u. G renzgeb. 11 , 857 (1956)





RÖNTGENANATOMISCHER BEITRAG 
ZU DEN PHYSIOLOGISCHEN VARIATIONEN 

DES NEUROCRANIUMS

Von

Z . Z s e b ő k

R Ö N TG EN A BTEILU N G  D E R  I . CH IRURG ISCHEN  K L IN IK  D E R  M ED IZIN ISCH EN  U N IV ER SITÄ T, BU D A PEST

(E ingegangen  am  29. O k to b e r , 1959)]

D en  R ön tgeno logen  oder sich m it d e r R ö n tg en an a to m ie  b e sc h ä ftig e n 
den  Ä rz te n  is t  w o h lb ek an n t, daß  der S chädel d en  v ariabe lsten  T eil des m en sch 
lichen K n o ch en sy stem s b ild e t, und  zw ar n ic h t n u r an th ro p o m o rp h o lo g isch , 
h in s ich tlich  der A usm aße, sondern  auch  in  b ezug  a u f  die in d iv id u e llen  C h a ra k 
te ris tik a  u n d  die S tru k tu r  der K n o ch en su b stan z . S p e r a n s k i j  [10] h a t  d ie  N ä h te  
und  F o n ta n e lle n  des Schädels einer U n te rsu c h u n n g  un terzogen  u n d  von  
1000 S c h ä d e lp rä p a ra te n  n u r 10 ,6%  n o rm a l gefunden .

D ie S ch w an k u n g en  in  der T e x tu r  u n d  R ö n tg e n s tru k tu r  d e r  S ch äd e l
knochen  erschw eren  die A rb e it des R ö n tg en o lo g en , w enn es sich d a ru m  h a n d e lt, 
zw ischen in ta k te n  u n d  patho log ischen  V erh ä ltn issen  eine G renze zu  ziehen , 
in so h o h em  M aße, d aß  es oft be inahe  u n m ö g lich  is t, sich d a rü b e r zu  ä u ß e rn , 
ob gew isse S tru k tu r ty p e n  patho log isch  o d e r w om öglich von d iag n o stisch em  
W ert s in d , ob sie die G renzen der n o rm a len  V aria tionen  ü b e rsc h re ite n  oder 
n ich t.

D ie B e u rte ilu n g  d er groben V e rä n d e ru n g en  der Schädelknochen  (A plasie , 
D e s tru k tio n e n , K nochen ap p o sitio n en , g robe  F ra k tu re n  usw.) b e d e u te t  ein 
viel g eringeres P rob lem  als die B ew ertu n g  d e r fe ineren  s tru k tu re lle n  V a r ia tio 
nen  des S ch äd e lrö n tg en b ild es . W äh ren d  ü b e r  d ie s tru k tu re llen  V e rä n d e ru n g en  
d er R ö h ren k n o ch en  um fangre iche  F o rsc h u n g s re su lta te  und  L ite ra tu ra n g a b e n  
z u r  V erfü g u n g  s teh en , g ib t es ü b er den  S chäde l viel w eniger ins e inzelne 
g eh en d e  U n te rsu ch u n g sb efu n d e .

In  v o rlieg en d er A rb e it befassen w ir u n s  m it dem  sog. N e u ro c ra n iu m  
bzw . in  e rs te r  L inie m it seinem  sich aus dem  D erm ato ch ran iu m  e n tw ic k e ln 
d en  A b sc h n itt  u n d  m it gewissen das Os o cc ip ita le  be treffenden  s tru k tu re l le n  
F rag en . L e tz te re s  en tw ick e lt sich b e k a n n tlic h  aus dem  C ranium  p rim o rd ia le  
bzw . O steo c ran iu m . D ie S quam a te m p o ra lis  b e rü h re n  wir n u r in so w e it, als 
e inzelne Zw eige d er R am i posteriores d er A rté r ia  m eningea h ier v e rla u fe n .

D as in  der seitlichen  ty p isch en  D u rch s ic h ts rö n tg e n a u fn ah m e  des 
Schädels d ie  g rö ß te  Rolle spielende b indeg ew eb ig e  Os fron ta le  u n d  Os p a r ie ta le  
sowie die versch ied en en  em bryona len  G rundgew ebe des k n o rp lig e n  Os 
occip ita le  k ö n n te n  schon an  und  fü r  sich  eine E rk lä ru n g  dafü r b ie te n , d a ß  die
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b e n a c h b a r te n  S ch äd e lk n o ch en  gewisse s tru k tu re l le  A bw eichungen ze igen . 
A n d e n  S chädelknochen  sehen  w ir jedoch  im  allgem einen  keine R ö n tg e n z e i
ch en , d ie  d a m it in  Z u sam m en h an g  g eb ra c h t w erd en  können , d aß  sich  d ie  
G eh irn sch äd e lte ile  n ich t aus G ew ebselem enten  g le icher H erk u n ft en tw ick e ln -  
D ie w a h rn e h m b a ren  V aria tio n en  könn te  m an  dem gem äß  m it in d iv id u e llen

A bb . 1. E tw a s  grazile F u rc h e n  d e r A rté ria  m eningea  m ed ia , die bis zu den p e r ip h e re n  A b 
s c h n i t te n  v e rfo lg t w erden  k ö n n e n . C h a rak teris tisch e  L o k a lisa tio n . D iploekanäle s in d  n ic h t

zu sehen

o d e r gegebenenfalls m it tro p h isch en  M om en ten  e rk lä ren , welch le tz te re  a b e r  
be i e in em  u m fangre ichen  M ateria l außer B e tra c h t gelassen w erden k ö n n en .

D as N eu ro cran iu m  zeig t oft d e rm aß en  als ind iv iduell zu b e u rte ile n d e  
s tru k tu re l le  V a ria tio n en , d aß  m an  sie m it d e m  F in g erab d ru ck  ve rg le ich en  
k ö n n te . E s sind  be in ah e  an  jed em  Schädel Z eichen  anzu treffen , die d en  einen  
S ch äd e l vom  an d eren  bzw . von  dem  d av o n  h e rg es te llten  R ön tgenb ild  u n te r 
sch e id en .

D ie im  R ö n tg en b ild  e rk en n b aren  s tru k tu re l le n  D ifferenzen t r e te n  v o r 
a llem  in  d er D icke d er Schädelknochen , im  V erh ä ltn is  der C o m p ac ta  z u r



RÖNTGENANATOMISCHER BEITRAG 435

S pong iosa , in der T e x tu r  der Spongiosa und  in  bezug au f die an  d en  K nochen  
<les N eurocran ium s in  F o rm  von R ö n tg e n sc h a tte n  w a h rn e h m b a ren  sog. 
B lu tg e fäß fu rch en  u n d  K an ä le  in  E rsch e in u n g . Diese Sulci a r te r ia ru m  sind  im 
a llgem einen  in  sch a rfran d ig e r F o rm  s ic h tb a r , obw ohl sie an  m an c h e n  S tellen  
so g a r  von  K n o ch en b rü ck en  ü b e rd eck t sind . In  e rs te r Linie d en k e n  w ir h ier

Abb. 2. M eningea m ed ia -F u rch e n  m it n o rm alem  K a lib e r, die h a u p tsäc h lic h  Zw eige des 
R am u s poste rio r d a rs te llen . Die Zweige des R a m u s a n te r io r  »fehlen« g rö ß ten te ils . D ie  K ra n z 

n a h t  is t  vom  c h a ra k te ris tisch e n  K a n a ls c h a tte n  des S inus sp lieno-parie ta lis  b e g le ite t

an  d ie am  F o ram en  sp inosum  in  den S ch äd e lrau m  tre te n d e n  F u rc h e n  der 
A rté r ia  m eningea m ed ia . M assive Im p ress io n en  bilden am  N eu ro c ran iu m  die 
s tä n d ig  anw esenden  S inusfu rchen , wie z. B . die des Sinus tra n sv e rsu s , des 
S inus sigm oideus usw ., die k o n s ta n te  E le m e n te  des üblichen S c h ä d e lrö n tg e n 
b ildes darste llen . In  Form  eines w eniger ch a rak te ris tisch en  S c h a tte n s  is t  der 
S inus sp h en o p arie ta lis  w ah rn e h m b a r (A bb . 2 ) ,  se lten e r sieht m an d ie  m assiv e 
ren  K a n ä le  der D ip loevenen , gew öhnlich  d a n n , w enn sich d er S u lcus des 
S inus sp h en o p arie ta lis  vom  K eilbein flügel in R ich tu n g  der K ra n z n a h t  gu t 
v e rfo lg en  lä ß t, wo ein b e trä c h tlic h e r  Teil d er D iploevenen e in m ü n d e t. I n  der
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T o p o g ra p h ie  der a n g e fü h r te n  großen V enen  b e s te h e n  keine w esen tlich en  
A bw eich u n g en . Ih re  S ic h tb a rk e it bzw. N ach w e isb a rk e it is t von ih re r  T iefe 
a b h ä n g ig . Infolge ih re r  ty p isc h e n  L o k alisa tion  b e re ite n  sie kaum  d ia g n o s ti
sche S chw ierigkeiten . A n d ers  v e rh ä lt es sich a b e r  m it den K anälen  der D iploe- 
v en en .

A bb. 3. E tw as  e ig en tü m lich e , g rö ß ten te ils  v en tro d o rsa l v e rlau fen d e  Sulci der A rté ria  m en ingea  
m ed ia  am  Os fro n ta le  u n d  p a r ie ta le . Diese ü b e rk re u z t e in  senkrech ter w u rm g a n g a rtig e r

D ip loekaual

D er k o n s titu tio n e lle  C h a rak te r  d ieser V enen  is t u. a. von den A n a to m en  
R u b a s c h o w a  u n d  W i s c h n e w s k i  (13) u n te rs u c h t  w'orden. Ih re  A uffassung , 
d a ß  sich  das K a lib e r d ieser V enen m it dem  A lte r  v erän d ere , können  w ir n ich t 
b e s tä tig e n . In  u n se rem  k lin ischen  M ateria l fa n d e n  w ir keine s ig n ifik an ten  
U n te rsch ied e  in d ieser B eziehung , w eshalb w ir u ns dem  S ta n d p u n k t M e r k e l s  
ansch ließ en , la u t w elchem  w eitere  D ip loevenen bei In d iv id u en  m ittle re n  A lte rs  
ebenso  V orkom m en, w ie w ir sic in  unserem  M ate ria l auch  bei ä lte ren  P erso n en  
b e o b a c h te t haben .
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E s u n te rlieg t k e in em  Zw eifel, daß die D ip lo ev en en , wie auch aus u n se ren  
R ön tgenb ildern  e rs ich tlich , eigentüm liche V erzw eigungsfo rm en  u n d  v e rsch ie 
dene v ariab le  K a lib e r  aufw eisen  und ihre m it a n d e re n  G efäßen des K ö rp e rs  
verg leichbare c h a ra k te ris tisc h e  Lage n ich t nachgew iesen  w erden k a n n . E s 
sch e in t oft, als ob sie in  m eh rfach er V erb in d u n g  m ite in an d er s tä n d e n , ab e r

Abb. 4. D orsal vom  K a n a l d e r p a ra lle l nebeneinander in  R ich tu n g  der Scala a n te r io r  v e r 
lau fe n d en  rech ts- u n d  lin k sse itig en  S inus sp h eno-parie ta le  s ie h t m an  drei grazile se n k rec h te  

A rte rien fu rch en  u n d  d o rsa l von  diesen einen g ew u n d en en  D iploekanal

eine allgem eingültige F o rm  ih re r  A nordnung k o n n te n  w ir n ich t fe s ts te llen  
(Abb. 3, 4 u n d  6).

Die w enigen A u to re n , die sich m it der S t r u k tu r  des N eu ro cran iu m s 
b esch äftig t h ab en , b e fa ß te n  sich  m ehr m it den v en ö sen  B lu tgefäßen  und  ih ren  
K n o ch en k an ä len  als m it  d e r  K n o c h e n a rc h itek to n ik . In  der ä lteren  L i te ra tu r  
w urde diese F rage  v o n  N i s c h i k a w a  [8], in d e r n eu eren  von M a r t i n  u n d  
R e i t h  [7] b eh an d e lt. F ü r  diese E rsch e in u n g sfo rm  d e r arte rie llen  Sulci in te r 
essierte  m an sich k a u m , obw ohl — wie aus d en  d em o n str ie rten  B ild ern  e r 
sich tlich  — auch  diese b e d e u te n d e  V aria tionen  aufw eisen .
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E in e  g rundlegende A rb e it d er e insch läg igen  L ite ra tu r  s ta m m t von 
B r e s c h e t , der die A n a to m ie  d er V en en k an ä le  u n te rsu c h te  u n d  zu  d e r F e s t
s te l lu n g  gelangte, d aß  d ie  D ip loevenen  v o n  d er T abu la  in tim a  h e r  in  die 
O b erfläch en v en en  der D u ra  m a te r  m ü n d en . L a u t B r e s c h e t  s te lle n  die 4 
g ro ß e n  D iploevenen, die V en a  d ip lo ica fro n ta lis , die V enae d ip lo icae fron ta les

A b b . 5. A rté ria  m en in g ea-F u rch en  von  ty p isch e r F o rm , Lage und  K aliber. D ip loekan iile  sind
n ich t zu sehen

a n t .  u n d  post, sowie die V ena d ip lo ica occip ita lis, die w ich tig s ten  V enenge
b ild e  d a r , deren K n o c h e n k a n ä le  im m er in  B e tra c h t gezogen w erd en  m üssen. 
N a c h  den  an a to m isch en  A ngaben  v e rlau fen  diese V enen in  R ic h tu n g  der 
ih n e n  b en ach b a rten  o b erfläch lich en  u n d  in n eren  V enen d u rch  d ie  kleinen 
Ö ffn u n g en  im  S ch äd e lb e in  in  die E m issa ria , die anders als die D ip loevenen  
d u rc h  die T abu la  in te rn a  und  e x te rn a  v e rlau fen .
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E igenartigerw eise  h a t  sich die R ö n tg e n lite ra tu r  m it d en  G efäßsulci 
d e r  A rte rien  w enig b esch ä ftig t, u n d  die d e sk rip tiv e  A natom ie  e rw ä h n t n u r 
gew isse T ypen , ohne a u f  E in ze lh e iten  e inzugehen . A uch in  den H a n d b ü c h e rn  
d e r speziellen A natom ie  fin d en  w ir n u r, d aß  sich  die A rté ria  m en in g ea  m edia 
in  einen  R am us a n te rio r  u n d  p o ste rio r te i l t ,  ih re  V erzw eigungen b au m fö rm ig

Abb. 6. D ie A rterienzw eige tre n n e n  sich  d e u tlich  in  d en  R am us a n te rio r u n d  p o ste rio r. 
V en tra l v o n  de r K ra n z n a h t de r m assive  K a n a l einer D iploevene

sin d  u n d  der Posterio rzw eig  an  der S q u am a tem p o ra lis  u n d  am  Os p a r ie ta le  
v e r lä u f t. E benso  s teh en  ü b e r die F rag e , in n e rh a lb  welcher G renzen  sich  die 
A usm aß e  der S chädelknochen , in sbesondere  des N curocran ium s, u n te r  n o r
m alen  V erhä ltn issen  bew egen, v e rh ä ltn ism ä ß ig  w enige L ite ra tu ra n g a b e n  zur 
V erfügung .

W ie bere its  e rw ä h n t, is t die E rk e n n u n g  u n d  D ifferenzierung d e r G efäß 
k a n ä le , h au p tsäch lich  ab e r d er G efäßsulci, v o m  rön tgenologischen  G esich ts
p u n k t deshalb  n ich t u n in te re ssa n t, weil e inerse its  u n tersch ieden  w erd en  m u ß , 
w as als no rm al u n d  w as als p a tho log isch  angesehen  w erden k a n n , a n d e rse its  
die G efäß sch a tten  von  den  S ch äd e lk n o ch en frak tu ren  d iffe renz iert w erd en

8  A cta M edica XIV/4
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m ü ssen . Die hier a u f ta u c h e n d e n  F ragen  sind  a u c h  in  neurologischer B eziehung  
v o n  In te re sse , weil m a n  b e k a n n tlic h  gewisse n e u ra le  V eränderungen  w ied er
h o lt  m it  S tru k tu rv e rä n d e ru n g e n  des S ch äd e lk n o ch en s bzw. m it m assiv eren  
G efäß su lc i in  V erb in d u n g  zu  b ringen  suchte  (M igräne  usw .).

A b b . 7. W enige grazile A rte rie n fu rch e n . V en tra l v o n  d e r K ra n z n a h t  parallele  D ip lo ev en en . 
Viele k le in lin sen g ro ß e  Pacch ion ische  G ran u la tio n en

W ie schon e rw ä h n t, s in d  die h äu fig s ten  S tru k tu ru n te rsc h ie d e  des N euro- 
c ran iu m s in der D icke d e r K n o ch en su b stan z  sow ie im  V erhältn is der C om pacta- 
u n d  S pong iosasch ich ten  zu  beobach ten . N a c h  u n se ren  F ests te llu n g en  g ib t es 
k a u m  K nochen  im  m en sch lich en  K örper, an  d en en  so b e träch tlich e  U n te r 
sch ied e  einerseits im  D u rch m esser, an d erse its  im  V erhältn is  der C om pacta - 
su b s ta n z  zur S pong iosa  v o rh a n d e n  sein k ö n n e n  w ie die S tirn- u n d  S ch lä fen 
b e in e , insbesondere a b e r  d as  H in te rh a u p tb e in .

Die D icke d er Schädelknochen  h a b e n  w ir m it Hilfe von  S ch ich t
au fn a h m e n  gem essen, in d e m  wir seitliche S chäd e lsch ich tau fn ah m en  m a c h te n , 
in  denen  die A u fn ah m en eb en e  die E b en e  d e r S a g itta ln a h t ü b e rsc h n itt .
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Dieses B ild  n en n en  w ir »M itte llin ien au fn ah m e« . Die M essungen  w urden  
so vorgenom m en, d a ß  w ir die K noch en d ick e  ü b er dem  S in u s fro n ta lis , 
do rsa l von der K ra n z n a h t u n d  k au d a l vom  T re ffp u n k t der L a m b d a n a h t  m it 
d er S u tu ra  sag itta lis  b e s tim m ten .

Abb. 8. D eu tlich  e rk en n b a re  F u rc h e n  de r A rté ria  m en ingea. Die p e rip h e ren  Z w eige u m 
sch ließen  gleichsam  die ro se tte n fö rm ig e n , sich a u f  e in  um schriebenes G eb iet e rs tre c k e n d e n

u n regelm äß igen  D ip lo ek an äle

Die U n te rsu ch u n g en  w u rd en  in  475 n ic h t ausgew ählten  F ä llen , u n d  zw ar 
an  210 M ännern  u n d  265 F ra u e n  im  A lte r v o n  20 — 65 Ja h re n  d u rc h g e fü h r t . 
D ie S ch ich tau fn ah m en  e rg ab en , daß  d er S chädelknochen  vom  O s fro n ta le  
zum  Os occip ita le  e tw a  v o n  d e r B regm azone angefangen , von den  h ie r  an w esen 
d en  sog. physio logischen  H y p ero sto sen  oder V erd ü n n u n g en  abgesehen , d ie  in  der 
B regm agcgend u n d  an  d er K ra n z n a h t am  au sg ep räg tes ten  in E rsc h e in u n g  tre te n , 
eine v e rh ä ltn ism äß ig  g leichm äßige  V erd ick u n g sten d en z  zeigt. D ie K n o c h e n su b 
s ta n z  der C alvaria  w ar in  unserem  M ateria l d u rch sch n ittlich  5 — 12 m m  dick. 
K ra n ia l von  der B regm agegend  sieh t m an  an  je d e m  Schädel eine V erd ick u n g  
v o n  1,0 — 2,0 m m , so d aß  das Os occip ita le  um  e tw a  1,5—2,5 m m  d ic k e r is t 
als das Os fro n ta le . A m  S chädel der F ra u e n  sind  alle A bschn itte  d e r  C a lv aria  
u m  d u rch sch n ittlich  1 — 2 m m  d ü n n er. Die fe stg este llten  W erte  s in d  in  n a c h 

8*
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fo lg e n d e r  Tabelle m it 1 m m  G enauigkeit an g eg eb en . Um die w irk lichen  
A u sm a ß e  zu gew innen, m u ß  m a n  die W erte  d e r T ab e lle  um  15%  red u z ie ren , 
w eil u n te r  B e rü ck sich tig u n g  d er O b jek t-F ilm  u n d  F ilm -F o k u s-E n tfe rn u n g  
d iese  V ergrößerung  z u s ta n d e  kom m t.

A b b . 9 . D iploekanäle v o n  p h a n ta s t is c h e r  Form  u n d  m it  s t a r k  w echselndem  K a lib e r am  Os 
fron ta le  u n d  p a r ie ta le .  A rterien fu rchen  s in d  k a u m  zu sehen

Zwecks K la rs te llu n g  w e ite re r  offener F ra g e n  sahen  wir 6540 unausge- 
w ä h lte  S ch äd e lau fn ah m en  au s unserem  R ö n tg e n u n te rsu c h u n g sm a te r ia l von 
K ra n k e n  der N e rv en k lin ik  durch .

E s handelte  sich  u m  18 — 60 Ja h re  a lte  P a tie n te n , von  d enen  5 3 %  
F ra u e n  und  47 %  M än n er w a re n . W ir a n a ly s ie r te n  n u r  die Fälle m it v o lls tä n 
d ig  n eg a tiv em  n eu ro lo g isch em  U n te rsu ch u n g sb e fu n d , d. h . es k o n n te  in  diesen 
F ä lle n  ausgeschlossen w e rd e n , daß  irgendeine E rk ra n k u n g  des Z e n tra ln e rv e n 
sy s te m s  m it den am  S chäde lknochen  s ic h tb a re n  G efäß v erän d eru n g en  in  
Z u sam m en h an g  s tü n d e . W ir  so rtierten  die A u fn ah m en  aus, in  denen  die
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S c h a tte n in te s itä t , A u sd eh n u n g  und  A n zah l d e r a rte rie llen  G efäßsu lc i von  
den  ü b lichen , kon v en tio n e llen  W erten  ab w ich . E s w aren 81 d e ra r tig e  F ä lle  
im  M ateria l v o rh an d en , d. h. e tw a 1 ,2%  a lle r  u n te rsu c h te n  Fälle. D a ra u s  k a n n  
geschlossen w erden , d aß  m assivere oder a u sg e d e h n te re  B lu tg e fäß k an ä lc  bzw .

Abb. 10. V ier u n g efäh r p a ra lle l u n d  sen k rech t v e r la u fen d e  m assive  D iploekanäle. A r te r ie n 
fu rch en  sind n ich t zu  seh en

Sulci als die üb lich en  G efäßfurchen- und  K a n a ls c h a tte n  in seitlichen R ö n tg e n 
b ildern  vom  S chädel v e rh ä ltn ism äß ig  se lten  V orkom m en. Zweifellos e rfo lg t 
eine d e ra rtig e  A usw ahl su b je k tiv , in sbesondere  in  d en  Fällen, wo die G e fä ß 
fu rchen  u n d  K an ä le  d er D iploevenen d e u tlic h  zu  sehen  sind, m an a b e r  e n t 
scheiden  m uß , ob ih re  Z ahl oder A u sd eh n u n g  dem  D uch sch n itt e n ts p r ic h t . 
In  so lchen  F ä llen  k ö n n en  die su b jek tiv en  K o m p o n e n te n  eine g roße  R olle 
sp ielen . A nderse its  w issen w ir, daß  der e rfa h re n e , geüb te  R ö n tg e n a rz t bei 
einer d e ra rtig e n  S elek tion  n u r  das »A nom ale«  s ie h t. Als »A ugenm ensch«  
se le k tie rt der R ön tgeno loge  zum indest ebenso  g u t  wie der F inger b e i d er 
P a lp a tio n  oder d as  O hr bei der A u sk u lta tio n . W en n  ü b e rh a u p t keine so lch en
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G e fä ß fu rch e n  u n d  -kanä le  zu  sehen sind , b e d e u te t  ja  die S elek tion  k e in  P ro 
b lem  ; es ü b e rra sch t, wie v iele de ra rtig e  F ä lle  V orkom m en.

N a c h  unseren  U n te rsu ch u n g en  lä ß t  s ich  ein  Z usam m enhang  zw ischen  
d e r  S t r u k tu r  der K n o ch en su b stan z  u n d  d e r A nw esenhe it der G efäßsu lc i n ic h t 
n ach w eisen .

A bb. 11. S a g itta le r  D ip lo ek an al, in  dessen v e n tra le m  u n d  dorsalem  E n d e  m a n  ro s e t te n 
fö rm ig e  D iploevenenzw eige s ieh t. Die feinen F u rc h e n  d e r A rté ria  m eningea-Z w eige la u fe n  in

d o rso k ran ia lcr R ic h tu n g

E bensow enig  fan d en  w ir einen Z u sa m m e n h a n g  nach G esch lech t, A lte r 
o d e r K o n s titu tio n , w eil säm tliche  V a ria tio n e n  be i M ännern und  F ra u e n  in n e r
h a lb  d e r  e rw äh n ten  A ltersg renzen  an  In d iv id u e n  vom  u n te rsc h ie d lic h s te n  
H a b i tu s  v o rk am en . W ir sah en  v e rh ä ltn ism ä ß ig  dünne S ch äd e lk n o ch en  bei 
ro b u s te n  In d iv id u e n , b e o b ach te ten  ab e r a u c h  Beispiele fü r den  en tg eg en g e 
s e tz te n  F a ll, ohne die U rsache  festste llen  zu  können .
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Schließlich  u n te rsu c h te n  w ir, ob zw ischen  der S chädelfo rm  u n d  den 
s ic h tb a re n  B lu tg e fäß en , F u rch en  u n d  K a n ä le n  ein Z u sam m en h an g  e rm itte l t  
w erden  k a n n , d . h . w ir su ch ten  an  den  S ch äd e ln  du rch  M essungen fe s tz u s te l
len , ob zw ischen den  A u sm aß en  oder d e r K o n fig u ra tio n  des Schädels u n d  den 
w a h rn eh m b aren  F u rc h e n  u n d  K an ä len  in  gew issen F ällen  eine c h a ra k te ri-

. i b b .  12

stische  B eziehung  nachzuw eisen  is t. W ir fan d en , daß  das V o rk o m m en  der 
a u f  den  se itlichen  R ö n tg en au fn ah m en  s ic h tb a re n  G efäßkanäle  u n d  Sulci auch 
m it den  b rach io zep h alen , m esozephalen  u n d  dolichozephalen  S ch äd e lk o n fi
g u ra tio n en  n ic h t in  Z u sam m en h an g  g e b ra c h t w erden k an n , diese also  u n b e 
d in g t als ind iv id u e lle  V aria tionen  an g eseh en  w erden  m üssen, w elche norm ale  
F a k to re n  des S chäde lrö n tg en b ild es  d a rs te lle n  u n d  deren A n w esen h e it n ich t 
als p a tho log ische  V erän d eru n g  b e u rte ilt  w erden  darf. In  den A bb . 4 — 9 zeigen 
w ir d e ra rtig e  G efäßsu lc i als a ty p isch e , v o n  den üblichen ab w eich en d e, ab er
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n ic h t  p a th o lo g isch e  F ä lle , d ie  in  unserem  M ate ria l in  der angegebenen  H ä u f ig 
k e it  v o rk a m e n .

I n  K en n tn is  der d e m o n s tr ie r te n  V a ria tio n e n  m üssen  wir also bei d e r  
B e u r te i lu n g  der S ch äd e lrö n tg en b ild e r b e a c h te n , d a ß  d e ra rtig en  s tru k tu re lle n  
M e rk m a le n  ein d iag n o stisch er W ert n ich t b e igem essen  w erden kann .

Os frontale Calvaria Os occipitale

mm î 9 9 î 9

5 - 6 80
3 8 .0 %

115
4 3 .4 %

50
23.6 %

80
30 .2  %

— 15
5 .6 %

7 - 8 80
3 8 .0 %

85
3 2 .0 %

60
28.5 %

90
3 4 .0 %

40
1 9 .0 %

45
1 7 .0 %

9 — 10 20
9-5 %

50
1 8 .8 %

90
4 2 .8 %

60
22 .6  %

70
3 3 .3 %

74
2 7 .9 %

1 1 - 1 3 30
1 4 .5 %

15
5 .6 %

10
4 .8 %

35
1 3 .2 %

40
1 9 .0 %

90
34.0 %

1 3 - 1 4 50
2 3 .6 %

40
1 5 .0 %

1 4 - 15 10
4 .8 %

-

1 6 - 1 7

1 7 - 1 9 1
0 .4 %

210 265 210 265 210 265

Z U SA M M E N FA SSU N G

I n  d e r B eurte ilung  de r rö n tg en o lo g isch en  E rsc h e in u n g sfo rm  des N eu ro cran iu m s f ä l l t  
d em  R ö n tg en o lo g e n  eine e rh eb lich e  A ufgabe  zu, in d em  er je n e  s tru k tu re lle n  C h a ra k te r is tik a , 
w ie d ie  G efäßsu lc i, die K an äle  d e r D ip loevenen  oder d ie s tru k tu re l le n  V aria tio n en  der S c h ä d e l
k n o c h e n  v o n  even tuellen  p a th o lo g isc h en  V erän d e ru n g en  zu  d ifferenzieren  h a t.  A uf G ru n d  
e in e r e in g eh en d en  K o n tro lle  des neuro log ischen  K ra n k e n g u te s  v e rm och te  V erfasser f e s t 
z u s te lle n , d a ß  b estim m te  n eu ro lo g isch e  B eschw erden  k e in esfa lls  m it de r an a to m isch en  A n 
o rd n u n g  d e r  G efäße u n d  K an ä le  in  Z usam m enhang  g e b ra c h t  w erden  können . D ie rö n tg e n o 
lo g isch e  N ach w eisb a rk e it der e in ze ln en  G efäße bzw . K a n ä le  h ä n g t n ich t von de r D icke d e r 
S c h ä d e lk n o ch e n  ab. Die d u rc h sc h n itt lic h e  C alvariad icke sc h w a n k t zw ischen 5 —14 m m  u n d  
p f le g t  in  do rsa ler R ich tu n g  stu fen w eise  größer zu w erd en . V erfasser b e to n t, a u f  G ru n d  der 
A n a ly se  v o n  6540 S c h äd e lau fn ah m en  (ohne A usw ah l), d a ß  m assivere  oder au sg ed eh n te re  
G e fä ß k a n ä le  bzw. Sulci an  d en  ty p isch e n  S e iten sch äd e lau fn ah m en  n u r  in einer geringen  
A n z ah l, in  1 ,2 %  zu b eo b ach ten  w a ren . Die g röß ten  V a ria tio n e n  zeig ten  sich au f dem  G eb iete  
d e r  D ip lo ev e n en  bzw. D ip lo ek an äle .
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DIE PATHOPHYSIOLOGIE DES MYOKLONUS*

V on

R . V iz i o l i

NEU ROLOG ISCH —PSY CH IATRISC HE U N IV ERSITÄ TSK LIN IK , ROM 

(E ingegangen  am  5. N o v e m b er 1959)

\X ir  w urden  dazu  bew ogen, die neurophysio logischen  G ru n d la g e n  des 
M yoklonus e rn eu t zu p rü fen , um  zu e rg rü n d e n , ob und in w elchem  U m fan g  
es m öglich  is t, dieses P h än o m en  in se in er G esam th e it zu d eu ten . W ir  hab en  
uns die F rag e  vo rg e leg t, ob m an  säm tlich en  m yoklonischen M an ife s ta tio n en  
einen gem einsam en p a tho log ischen  E n d m ech an ism u s zugrunde leg en  kan n . 
D er Z w eck dieser E rlä u te ru n g  is t m ith in  n ic h t, eine neue K la ss ifiz ie ru n g  des 
M yoklonus v o rzusch lagen , sondern  seine P a th ophysio log ie  der K lä ru n g  näh er 
zu b rin g en . Selten is t eine k linische E rsc h e in u n g  so oft beschrieben  w o rd en  ; 
es g e h ö rt zu  den S e lten h e iten  in der G esch ich te  d er M edizin, daß , w ie in  diesem  
Fall, v ersch iedene A u to ren  sich b em ü h t h a b e n , neue Form en zu e rk e n n e n  und 
ab zu so n d ern  ; se lten  h a t  m an  — wie bezüg lich  der M yoklonie — d e n  G e sa m t
e in d ru ck  a u ß e r A ch t gelassen zum  V orteil e in e r im m er e indring licheren  A nalyse  
der sem iologischen  Seite  des P roblem s, w as d en  einzelnen A u to ren  d ie  G en u g 
tu u n g  e iner m in u tiö sen  B eschreibung v e rsc h a ff t haben m ag, je d o c h  eine 
e in h e itlich e  A n schauung  keinesw egs g e fö rd e rt h a t .  D ie G eschichte des M yoklo
nus e r in n e r t  an  die des B ab insk ischen  Z eichens ; zahlreiche A u to re n  h ab en  
das P h ä n o m e n  der S treck u n g  der großen  Z ehe beschrieben, n u r w e c h se lt die 
A rt se in er A uslösung.

W ir m ö ch ten  in sbesondere  drei p a th o lo g isch e  Problem e des M yoklonus 
b e tra c h te n , u n d  zw ar : a )  die B ed eu tu n g  d e r  R inde fü r die E n ts te h u n g  der 
m yok lon ischen  P h än o m en e , b)  das V e rh ä ltn is  zw ischen m yo k lo n isch en  und  
g roßen  K ra m p fa n fä llen , c)  den  E in g riff  v o n  hem m enden M echan ism en  bei 
der U n te rb re c h u n g  des m yoklonischen  P h än o m e n s .

*

W as die erste  F rag e  b e tr iff t, so soll n a c h  der M einung d e r  m e is ten  
A u to ren  d ie B ed eu tu n g  d er R inde in  d er E n ts te h u n g  des M yoklonus g än z lich

* V o rtrag , g eh alten  a u f  der T agung  der U n g a risch en  Neurologen u n d  P s y c h ia te r , 
B u d ap est, 26. S ep tem b er 1959.
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u n w ic h tig  sein. A llerdings is t  diese V orstellung  n ic h t  unw idersp rochen  g eb lie 
b en . D en  ep ilep tischen  M yoklonus kann  m an  n a c h  M o r u z z i  als eine S te ig e 
ru n g  d e r  ton ischen  W irk u n g  auffassen, die n o rm ale rw e ise  die re tik u lä re  F o r 
m a tio n  des H irn s tam m es a u f  das R ü ck en m ark  a u s ü b t. Es is t b e k a n n t, d a ß  
d ie  fö rd e rn d e  W irk u n g  a u f  die M otoneurone des R ückenm arks v o n  e in e r  
la n g e n  S trecke  der ab s te ig en d en  re tik u lä ren  F o rm a tio n  aus h e rv o rg e ru fen  
w e rd e n  k a n n , w äh ren d  die hem m ende W irk u n g  n u r  durch  R eizung des b u l- 
b ä re n  H em m u n g szen tru m s v o n  Magoun  e rz ie lb a r  is t. Die A nnahm e e in e r 
au ssc h lie ß lic h  su b k o rtik a le n  E n ts te h u n g  des M yo k lo n u s w ird d ad u rch  u n te r 
s tü t z t ,  d a ß  m an ih n  au ch  am  R a u te n h irn tie r  au s lö se n  k an n . Indessen  b ek en n en  
s e lb s t  G a s t a u t  u n d  R é m o n d , daß, w enn  d a s  E E G  R in d e n e n tla d u n g e n  
r e g is t r ie r t ,  wie es bei e in igen  ih re r Fälle v o n  e in se itig em  M yoklonus zu  b e 
o b a c h te n  w ar, so bew eist d as  die kortikale  E n ts te h u n g  einiger p a rtie lle r  M yo
k lo n i, u n d  b e s tä tig t sow eit d ie  M einung K o j e w n i k o f f s .

I n  F ällen , in w elchen  d e r einseitige M yo k lo n u s n ich t von E n tla d u n g e n  
d e r R in d e  beg le ite t w ird , m u ß  m an sich n a c h  G a s t a u t  a u f  den B eg riff  des 
a re o th a la m isch e n  S ek to rs  v o n  v. B o n in  b e ru fe n , d. h. zugeben, d a ß  bei 
d e rse lb e n  klin ischen E rsc h e in u n g  sowohl d e r  k o rtik a le  Pol (E E G  p o s itiv )  
als a u c h  der T h a lam u s-P o l (E E G  negativ) d e sse lb en  S ektors der A usgang  se in  
k a n n . A u ch  der M y o k lo n u sty p  b von Ga s t a u t  u n d  R é m o n d , dem  die V a ri
a n te  S p itzen -W ellen -K o m p lex  von G ib b s  e n ts p r ic h t  und dessen k lin isch e  
E ig e n sc h a fte n  d ieselben s in d , welche frü h e r a ls  Salaam kräm pfe  b eze ich n e t 
w u rd e n , is t  der A u sd ru ck  e in e r radiologisch n ach w e isb a ren  groben H irn s c h ä 
d ig u n g  (G a s t a u t  u . R é m o n d ).

Z w ischen  dem  T y p  a u n d  b der fran zö sisch en  E in te ilung  g ib t es g ro ß e  
U n te rsc h ie d e . D er e rs te  h a t  eine m orgend liche  u n d  abendliche S te ig e ru n g , 
is t  fü r  horm onale  E in flü sse  (ch a rak te ris tisch  is t  die V ersch lim m erung des 
M yo k lo n u s der F ra u e n  w äh re n d  der M enses), A lkohol, A ufregungen  und  
p lö tz lic h e  sensorielle R eize em pfindlich  (sensok lon ischc  R eaktion  von  L u n d 
b o r g  u n d  M u s k e n s ). D agegen  wird der M y o k lo n u sty p  b von den g e n a n n te n  
R e izen  n ich t b e e in flu ß t. T ro tz  des N achw eises schw erer H irn sch äd ig u n g en  
b e im  M y o k lonustyp  b k a n n  n ach  Ga s t a u t  d e r doppelseitige M yoklonus a u c h  
bei feh len d e r m o to risch er R in d e  h erv o rg eru fen  w erden . D er Bew eis d a fü r  
sei, d a ß  der M yoklonus u n d  das en tsp rech en d e  E E G  n ich t no tw end igerw eise  
ü b e re in s tim m e n , insofern  als m ultip le  S p itzen -W ellen -K om plexe  ohne M yoklo
n u s  e rsche inen  können , a b e r  au ch  das U m g ek eh rte  v o rkom m t. D ieT eilnahm e d e r 
R in d e  am  doppelse itigen  M yoklonus sei n u r  g an z  zufällig, u n d  d ieser h a b e  
in  d e r  re tik u lä re n  F o rm a tio n  seinen U rsp ru n g . A uch  P e n f i e l d  u n d  J a s p e r  
n e h m e n  an , daß  die R in d e  am  epileptischen M yok lonus n ich t b e te ilig t sei. Sie 
s tü tz e n  sich  besonders a u f  die T atsache, d aß  m a n  in  vielen Fällen  von  E p ile p 
sia  p a r tia lis  co n tin u a  k e in e  E E G -S tö rung  b e o b a c h te t. T ro tzdem  geben  d ie  
A u to re n  zu, daß  — obw ohl es ihnen n ich t g e lu n g en  is t, beim  M enschen d u rc h
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R indenre izung  m yok lon ische  K risen  h e rv o rzu ru fen  — bei T ie ren  d ie  R in d en 
re izu n g  dem  M yoklonus seh r ähnliche B ew egungen erzielte.

D ie B eo b ach tu n g en  von  L oreintz d e  H a a s , L ombroso  u n d  Merlis 
w idersprechen  d e r A n n ah m e, daß  die R in d e  sich bei den  m yok lon ischen  
E n tla d u n g e n  g änzlich  p assiv  v e rh a lte  ; d iese A u to ren  b ek lag en , d aß  das 
große In te resse , w elches die en tlan g  der L inea  m ed iana  gelegenen S tru k tu re n  
e rw eck ten , zu e in er V ernach lässigung  d er m öglichen R olle d e r  R in d e  im  
M echanism us des M yoklonus g efü h rt h a t.  A u f G rund  a u s fü h rlic h e r  E x p e ri
m en te  k o n n ten  sie bew eisen , d aß  die m o to rische  R inde zw ar n ic h t  u n e n tb e h r
lich  fü r  die m yoklon ische  R e flex b ean tw o rtu n g  is t, ih re  E rsc h e in u n g  ab er im  
A custico-M etrazol- u n d  L ich t-M etrazo l-E x p erim en t b e e in flu ß t. S ie beo b ach 
te te n , daß  n e m b u ta ln a rk o tis ie r te  oder cu ra ris ie rte  K a tz e n , d en e n  fü r  die 
K ram p fau slö su n g  u n te rschw ellige  M etrazoldosen  in jiz ie rt w u rd en , a u f  L ich t
reize m it M yoklonien a n tw o rte te n . Die m yoklonische A n tw o rt w u rd e  nach 
e in se itiger A b trag u n g  d e r m o to rischen  R in d e  asy m m etrisch , in so fe rn  als sie 
a u f  d er dem  E in g riff  en tg eg en g ese tz ten  Seite teilw eise oder ganz  e rlo sch . N ach 
doppelse itiger E x s tirp a tio n  d er m o to rischen  R in d e  versch w an d  die m yok lon i
sche A n tw o rt, um  w ieder doppelse itig  zu e rscheinen , w enn m a n  d ie  M etrazol- 
dosis e rhöh te . D iese A n tw o rten  w urden  d u rch  die ha lb - o d e r beiderse itige  
A b tra g u n g  der spezifisch  sensoriellen R in d e  (H ör- oder S ehrinde) n ic h t  beein 
f lu ß t. D ie E x p e rim e n te  der am erikan ischen  A u to ren  b e s tä tig e n  m ith in , daß 
die m otorische R in d e  fü r  die E n ts te h u n g  des m yoklon ischen  P h änom ens 
n ich t w esentlich  is t, bew eisen  aber, d aß  sie, w enn sie fu n k tio n ie r t, d a s  E rsche i
nen  d er re flek to risch en  m yok lon ischen  P h än o m en e  sehr fö rd e rt. D ie  A utoren 
s in d  sich  noch n ic h t e in ig  d a rü b e r, ob diese F ö rd e ru n g  sich a u f  d ie  m otorischen  
su b k o rtik a len  M echan ism en  au sw irk t, oder ob es sich um  d ire k te  E n tla d u n g e n  
a u f  die R ü ck en m ark sn eu ro n en  han d e lt.

Z usam m enfassend  : In  bezug  a u f  die B ed eu tu n g  d er R in d e  fü r die
E n ts te h u n g  der m yo k lo n isch en  P h än o m en e  des M enschen so llte  m a n  a u c h  vom  
klin ischen  S ta n d p u n k t aus die W ich tigke it d er R inde n ich t a u ß e r  A c h t lassen. 
D ie M öglichkeit e iner aussch ließ lich  su b k o rtik a le n  E n ts te h u n g  d e r  m y o k lo n i
sch en  E rsch e in u n g en  d e r k le inen  A nfälle  o d er des v e re in ze lt a u f tre te n d e n  
M yoklonus der E p ile p tik e r  k an n  m an dabei zugeben  ; es g ib t m yok lon ische  
E rsche inungen , die d em  E E G -B ild  der p e ti t  m al-V arian te  e n tsp re c h e n , bei 
d e r  eine o rgan ische H irn sch äd ig u n g  w ahrsche in lich  is t (G i b b s ).

W ie k an n  m an  die A n n ah m e des k o rtik a le n  E in flusses a u f  e in ige  M yoklo
n ien  n eu rophysio log isch  b e g rü n d e n ?  O ffenbar m üssen w ir a u f  d ie  cortico- 
re tik u lä re n  B ahnen  zu rü ck g eh en , d. h. zugeben , d aß  die g em einsam e E n d s tä t te  
des doppelse itigen  M yoklonus die fö rdernde  re tik u lä re  F o rm a tio n  is t , obwohl 
Me rl is  u n d  Mis r a y  bei K a tz e n  sowie bei A ffen bew eisen k o n n te n , d a ß  D urch- 
t r e n n u n g  des P y ra m id e n b ü n d e ls  in  der H öhe des T rap ezk ö rp ers  d ie  m y ok lon i
sche  A n tw o rt d e p rim ie rt. Sie nehm en  an , d aß  die co rtico -sp inalen  B ah n e n  sich
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e h e r  u n m itte lb a r  an d e r E n ts te h u n g  des M yoklonus als d u rch  F ö rd e ru n g  des 
H irn s ta m m s  beteiligen. E s i s t  b e k a n n t, daß k o r tik o -re tik u lä re  B ahnen  von  der 
sen so m o to risch en  R in d e , v o n  d en  fron ta len  A u genbew egungsfe ldern , vom  
G y ru s  cingu li, von den O rb ita lw in d u n g e n  des S tirn la p p e n s , der oberen  S ch läfen 
w in d u n g , den p a ra o c c ip ita le n  W in d u n g en  u n d  v o m  G y ru s en to rh in a lis  au sg e
h e n . E s  is t daher k la r, d a ß  n eo k o rtik a le  u n d  p a lä o k o rtik a le  E in flü sse  sich  
d i r e k t  a u f  den H irn s tam m  u n d  d u rch  diesen a u f  d ie versch iedenen  M echanis
m e n , w elche rin d en w ärts  o d e r  rü ck en m ark w ärts  w irk en , g e lten d  m ach en  
k ö n n e n . D ie R eizung d ie se r  k o rtik a le n  G eb ie te  r u f t  e lek tro k o rtik a le  u n d  
Y erh a lten san tW o rten  des E rw a c h e n s  hervor ; s tä rk e re  R eizung  e rz ie lt als 
n o rm a l anzusehende R e a k tio n e n , wie A ngst, S ch reck en  usw ., wie aus dem  V er
h a l te n  zu  schließen ist. A ll d ies b e w e is t,d a ß  die M echan ism en , w elche die M odula
t io n  d es  E insatzes am  G e h irn  sow ie die m otorische K o n tro lle  regu lieren , eine 
k o r t ik a le  U nterlage h a b e n . W as die A rt des E in flu sse s  der R inde a u f  die 
E n ts te h u n g  des m y o k lo n isch en  Phänom ens a n b e la n g t, m uß  m an  m it zwei 
M ö g lich k e iten  rechnen ; e n tw e d e r  erhöh t sie d en  fö rd e rn d en  T onus d er 
a b s te ig e n d e n  re tik u lä ren  F o rm a tio n  oder u n te rb in d e t eine H irn sch äd ig u n g  die 
E in w irk u n g  der h em m en d en  F a se rn , die zur b u lb ä re n  re tik u lä re n  F o rm a tio n  
fü h re n , so daß das G le ich g ew ich t zwischen d er fö rd e rn d e n  u n d  h em m en d en  
F o rm a tio n  zugunsten  d e r z w e ite n  gestö rt w ird. D a  v ie len  der F elder, die m it 
d e r  re tik u lä re n  F o rm a tio n  v e rb u n d e n  sind, e ine hem m ende  E ig en sch aft 
z u e r k a n n t  w ird, is t u . E . d ie  A n n a h m e  n ich t zu g e w a g t, d aß  schw ere k o rtik a le  
S c h ä d ig u n g e n  in d irek t m y o k lo n isch e  E rsch e in u n g en  infolge des A usfalls 
h e m m e n d e r  E n tlad u n g en  h e rv o rru fe n  können .

D ie  T a tsache , d aß  g e ra d e  d ie  p e tit  m a l-V arian te  v o n  Gi b b s , die m an  a u f  
e in e  g re ifb a re  H irn sc h ä d ig u n g  beziehen k an n , am  w enigsten  von  sen sitiv 
se n so risc h e n  oder p sy ch isch en  R eizen (sensoklonische u n d  psychoklonische 
W irk u n g e n )  beein fluß t w ird , sch e in t uns fü r den  M enschen  zu bew eisen, d aß  
d ie  A uslegungen  von  L o r e n t z  d e  H aas , L o m b r o so  u n d  Merlis  ü b e r die 
W ic h tig k e it  der R inde fü r  d ie  reflek torische H e rv o rru fu n g  der M yoklonien 
s t ic h h a l t ig  sind. Als G egenbew eis s teh t die T a ts a c h e  da, d aß  gerade jene  
m y o k lo n isch en  E rsch e in u n g e n , be i welchen m an  eine vo llkom m ene k o rtik a le  
U n v e rs e h r th e it  an n im m t, g e g e n ü b e r  der re flek to risch en  E n tfesse lung  am  em p 
f in d lic h s te n  sind (p e tit m a l m yoklon ische  A nfälle , v e re in ze lte  M yoklonien  der 
e ssen tie llen  Epilepsie).

*

W ir m öchten n u n  d as  zw e ite  von uns g ew äh lte  P ro b lem  kurz  p rü fen , und  
z w a r  d a s  des V erhältn isses zw ischen  M yoklonus u n d  g roßen  A nfällen . S eitdem  
M ü s k e n s  im  Ja h re  1926 d ie  H ypothese  a u fs te ll te , daß  der M yoklonus, 
d e n  e r  als epileptische E in h e i t  au ffaß te , die B asis je d e s  ep ilep tischen  P h ä n o 
m en s  se i, sind die g roßen  A n fä lle  als nichts an d eres  als eine Z usam m enfassung  
v o n  M yoklonien  b e tra c h te t  w o rd e n . Diese H y p o th e se  b e ru h te  a u f  der A nw esen
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h e it von  v e re in ze lten  M yoklonien bei E p ile p tik e rn , u. zw. n a c h  R u s se l  
u n d  R e y n o l d s  in  7 5 % , nach  M u s k e n s  in  6 0 %  d er Fälle . W ie H o s k i n s  und  
Y a k o v l e v  b e rich ten , sch w an k t diese H ä u f ig k e it je  nach  den A u to re n  zw i
schen  15 u n d  7 0 % . In  d ieser H in s ich t s in d  die A ngaben von  Ga s t a u t  und  
R é m o n d  w ich tig  : v o n  371 ih re r  E p ile p tik e r  h a t te  m an bei 37 sch o n  k lin isch  
die D iagnose e iner E pilepsie  m it in te rm ittie re n d e m  M yoklonus g e s te llt , w äh 
ren d  m an  in  314 F ä llen  m yoklonische E n tla d u n g e n  im  E E G  fe s ts te llen  k o n n te . 
H ie rau s ziehen diese A u to ren  den  Schluß, es gäbe  viel m ehr M y o k lo n ien  fü r  
den  E lek tro en zep h a lo g rap h en  als fü r d en  K lin ik e r. L ecasble  k o n n te  das 
V orhandense in  des M yoklonus bei 113 v o n  130 u n te rsu ch ten  K ra n k e n  fe s t
s te llen , d. h . in  9 0 %  d er F ä l le ;  das S tu d iu m  des zeitlichen V erh ä ltn isse s  
zw ischen  M yoklonus u n d  den  anderen  ep ilep tisch en  E rsch e in u n g en  erw ies, 
d aß  in  40 %  der F ä lle  der M yoklonus n u r  als p räm on ito risches E le m e n t der 
A nfälle  erschien  u n d  in  20 %  sowohl p rä k r it is c h  als auch in te rk r it is c h  w ar ; 
in  4 0 %  w ar er chronologisch  gänzlich u n a b h ä n g ig  von  den großen  A n fä llen . 
B ezüglich  des E E G  b e to n t L e c a s b l e , d aß  die m yoklonischen E n tla d u n g e n  
n ich t fo rtsc h re ite n d  zusam m enschm elzen , u m  d er ton isch-k lon ischen  E n t la 
dung  d er großen  A nfälle  A nlaß  zu geben, so n d e rn , daß  sie im  G eg en te il sich 
u n te rb re c h en  u n d  n ach  k u rze r Zeit von  d e r ton isch-k lonischen  E n tla d u n g  
e rse tz t w erden . Es is t uns m ehrere  M ale gelungen  du rch  in te rm itt ie re n d e  
L ich tre izu n g  einen  reg e lrech ten  m yok lon ischen  Z u stan d  h e rv o rzu ru fen , ohne 
d aß  es zu einem  g roßen  A nfall kam . I n  einem  jü n g s t b e o b a c h te te m  F all 
(Va n n i , V izioli u n d  Ma c c a g n a n i) h a n d e lt es sich  um  ein M ädchen , d as  an  
ä u ß e rs t schw erer p h o to g en er Epilepsie l i t t ,  d ie  au ch  du rch  schw aches k ü n s t l i 
ches L ich t h e rv o rg eru fen  w urde, so daß  die P a tie n tin  im D unkeln  o d e r  m it 
schw arzer u n d u rch s ich tig e r  Brille leben m u ß te  ; B e leuch tung  löste e in  u n e n d 
liches A ufeinanderfo lgen  von  M yoklonien aus, die nie in einen g ro ß en  A nfall 
ausgingen.

*

D as V erh ä ltn is  zw ischen M yoklonus u n d  großen  A nfällen is t  e n g s te n s  
m it unserem  d r it te n  P ro b lem , dem  des m öglichen  E ingriffes eines h e m m e n d e n  
System s in  die m yok lon ischen  E pilepsien , v e rb u n d e n .

Ga s t a u t  h a t  d ie  H y p o th ese  eines h em m en d en  rh y th m isch en  S y s tem s  
in  d er U n te rb re c h u n g  d er A nfälle  p o s tu lie r t, in  Z usam m enhang  m it  d e r 
p h y lak tisch en  T heorie  v o n  G. W al t er  u n d  m it d e r B rem sw ellen theo rie  von  
J u n g . E r  m ein te , d aß  d er N ucleus c a u d a tu s  im  M itte lp u n k t dieses S y s tem s  
sei. E r  b ez ieh t sich  a u f  D ro o g le e ve r- F o r t u y n , der das V o rh an d en se in  
eines C au d a tu s-re la is  im  diffusen P ro je k tio n ssy s te m  an n im m t, w elches v o n  den  
in tra la m in ä re n  K ern en  zu r R inde fü h rt. Ga s t a u t  f in d e t Ä h n lich k e iten  zw i
schen den  E n tla d u n g e n  d e r A bsence und  d enen  des M yoklonus : beide d ü r f te n  
sich derse lben  su b k o rtik a le n  M echanism en b ed ien en . Die kom plexe m u ltip le
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S p itz e n -W elle w äre ein  M itte ld in g  zwischen d en  m u ltip len  Spitzen  u n d  d em  
S p itzen -W ellen -K o m p lex  d e r k leinen A nfälle . N a c h  Gastaut  w äre  b e i den  
m it m u ltip le n  Spitzen-W ellen-K om plexen  v e rb u n d e n e n  M yoklonien die M uskel
e rs c h ü tte ru n g  um  so schw ächer, je  ärm er d ie  S p itzen k o m p o n en te  u n d  je  
re ic h e r  die langsam e K o m p o n en te  wäre. D esh a lb  m e in t er, daß  die lan g sam e  
W elle des E E G  der A u sd ru c k  eines hem m enden  M echanism us der ep ilep tisch en  
E n t la d u n g  sei. D ieser M echanism us w ürde h ö c h s te n s  bei den k leinen  A n fä llen  
fu n k tio n ie re n , wo jed e  S p itze  die E rsch e in u n g  e in er langsam en W elle h e r
v o r r u f t .  D ie A uslegung, w elche Gastaut  dem  P ro b le m  der zen tra len  H e m m u n g  
d e r ep ilep tisch en  E n tla d u n g  gegeben h a t, is t  w irk lich  b ew u n d e ru n g sw ü r
d ig , w en n  m an  b e tra c h te t ,  d a ß  sie sich au ssch ließ lich  au f klinische E rg eb n isse  
u n d  m orpho log ische  E E G -Z e ich en  s tü tz t .  W ir m e in en  aber, daß  m a n  h e u te  
e tw a s  tie fe r  d ringen  k a n n , u m  diesen k o m p lex en  U n te rb rech u n g sm ech an ism u s 
zu  beg re ifen . W ir b ez ieh en  u ns au f die E x p e r im e n te  von T e r z u o l o , die die 
M ö g lich k e it bew iesen, den  du rch  S try ch n in  h e rv o rg eru fen en  T e ta n u s  d er 
k u ra r is ie r te n  K a tze  d u rc h  elek trische R e izu n g  des (bulbären) H em m u n g s
sy s te m s  von  Ma g o u n  o d e r des hem m enden  F e ld e s  des Y o rd erlap p en s des 
K le in h irn s  v o lls tän d ig  zu u n te rd rü ck en . T e r z u o l o  konn te  bew eisen , d aß  
d iese  S tru k tu re n  au c h  m itte n  in  der S try ch n in -E p ilep s ie  eine h em m en d e  
W irk u n g  a u f das R ü c k e n m a rk  ausiiben, w as d a rau s  h erv o rg eh t, d a ß  die 
A b k ü h lu n g  des Y o rd e rlap p en s  des K le in h irn s  eine s ta rk e  S te ig e ru n g  des 
S ta r rk ra m p frh y th m u s  h e rv o rru f t. D er S ta r rk ra m p frh y th m u s  des R ü c k e n 
m a rk s  w ird  also in  je d e m  A ugenblick v o n  d e r  b rem senden  W irk u n g  d er 
su p ra sp in a le n  M echan ism en  verlan g sam t, die s ich  d er k ram p fe rreg en d en  W ir
k u n g  en tz ieh en  u n d  ih re  R e a k tiv itä t u n b e sc h a d e t beibehalten .

B r e m e r  u n d  G e r n a n d t  m einen, d a ß  d ie  hem m ende W irk u n g  des 
K le in h irn s  sich d u rc h  e inen  rückw irkenden  » n e g a tiv e n  feed-back«-M echanis- 
m u s au sü b e . T a tsä c h lic h  gesellt sich je d e r  R ü ck en m ark sen tlad u n g  eine 
m ä c h tig e  E n tla d u n g  in  d en  K le inh irn fe ldern  m it  R ü ck en m ark sp ro jek tio n  und  
im  h em m en d en  B ez irk  des vorderen  K le in h irn s  hinzu. W enn  w ir w e ite r 
b e d e n k e n , daß  d e r vo rd e re  K le inh irn lappen  a u f  d ie  re tik u lä re  H e m m u n g sfo rm a
tio n  p ro jiz ie rt w ird  (S n i d e r , McCulloch u n d  M ag o u n  ; Mollica , Moruzzi 
u n d  N a q u e t ), e rsch e in t u ns die A nnahm e b e g rü n d e t, d aß  bei d e r U n te r 
b re c h u n g  der M yoklonien  ein  m ächtiges h em m en d es  System  e in g re ift. D ieses 
w ird  d u rch  dieselbe E n tla d u n g  der sp ina len  M otoneuronen  in  G ang  g ese tz t, 
w elche  d u rch  die ce rebc llo -re tiku lä ren  u n d  re tik u lo -sp in a len  E n tla d u n g e n  zu 
ih re r  eigenen U n te rb re c h u n g  beitragen . E s  k o m m t uns also als g e re c h tfe r
t ig t  v o r, einen sp in o -cereb e llo -re tik u lo -sp in a len  S trom kreis in  der E n ts te h u n g  
u n d  U n te rb re c h u n g  d er M yoklonien a n z u n e h m e n , ohne au f den v o n  G a s t a u t  
d a rg e leg ten  C au d a tu m m ech an ism u s z u rü ck zu g re ifen .

*
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U n seren  k u rz en  Ü b erb lick  ü b e r  d en  je tz ig e n  S ta n d  des M yoklon ieprob lem s k ö n n e n  wir 
w ie fo lg t zu sam m enfassen  :

a )  E x p erim en te lle  u n d  k lin ische D a ten  fü h re n  u n s  zu r A nnahm e, d a ß  d ie  R inde  in 
d e r  E n ts te h u n g  de r M yoklonien eine, w enn au ch  n ic h t  en tscheidende , so do ch  w ic h tig e  Rolle 
sp ie lt, w ah rsch ein lich  d u rc h  die V e rm in d e ru n g  v o n  k o rtik o -re tik u lären  H e m m u n g se n t
lad u n g en , m it V ersch iebung  des G leichgew ich tes zw isch en  fördernder und  h e m m e n d e r  re tik u 
lä re r  F o rm a tio n  z u g u n sten  der e rs te ren .

b) D ie V e rh ä ltn isse  zw ischen M yoklonien  u n d  g roßen  A nfällen sin d  n ic h t  de r A rt, 
d a ß  m an  den  M yok lonus als die ep ilep tische  E in h e i t  im  Sinne M u s k e n s  b e tr a c h te n  darf.

c) E x p erim en te lle  E rgebnisse  e rlau b en  p e r  an alog iam  anzu n eh m en , d a ß  bei der 
U n te rb re c h u n g  d e r M yoklonien ein  im  V o rd e rla p p e n  des K leinh irns loka lis ie rtes  H e m m u n g s
sy s tem  e in g re ift, e in  S y stem , w elches d u rch  d ie  E n tla d u n g  der R ü ck en m ark sm o to n eu ro n e  
se lb st in  G ang  g ese tz t w ird  u n d  a u f  d em  W ege d e r  sp in o -cereb ellaren  u n d  c ereb ello -re tik u lo - 
sp ina len  B ah n en  ih re  eigene U n te rb rech u n g  h e rv o rru f t .
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STUDIES ON THE RENAL, CARDIAC AND SKIN 
FRACTION OF CARDIAC OUTPUT IN RATS WITH RB8« 

IN ISCHEMIC SHOCK AND HEMORRHAGE
(P R E L IM IN A R Y  C O M M U N IC A TIO N )

By

L. T ak ács , К . K á l l a y  and J .  Sk o lnik

2ND D EPARTM ENT OF M E D IC IN E , U N IV E R S IT Y , BUDAPEST 

(R eceived J a n u a ry  29, 1960)

Som e p ap ers  e s tab lish  th a t  th e  c irc u la tio n  o f the  k idney d ec reases  — 
m easu red  b y  c learan ce  m ethods (Cp a h ), in  a r te r ia l  hypox ia , ju s t  as in  ” hypo- 
vo lem ic”  s ta g n a n t h y p o x ia , an d  sh iftin g  o f th e  b lo o d  tow ards th e  h e a r t  occurs 
(R e f: G ömöri  [1], G ömöri  —T a k á c s  [2]). B ecau se  o f some d ifficu ltie s  in  th e  
e v a lu a tio n  o f Cpa h  in  o liguria , i t  ap p ea red  to  be  essen tia l to  a p p ro a c h  th e  p ro 
b lem  b y  o th e r m e th o d s . A ccord ing  to  S a p i r s t e i n  th e  K 42 and  R b 86 u p ta k e  of 
th e  o rgans (ex cep t b ra in ) is p ro p o rtio n a l to  th e ir  blood flow. T h u s , h is m e th 
od is su itab le  to  s im u ltan eo u s d e te rm in a tio n  o f  th e  organ fra c tio n s  o f  c a r
d iac o u tp u t  [3.] U sing  R b 86 we d e te rm in ed  d if fe re n t organ  frac tio n s  o f  ca rd iac  
o u tp u t  p ro d u c in g  to u rn iq u e t shock  an d  h em o rrh a g e  of various s e v e r i ty  in 
w h ite  ra ts . C ard iac  o u tp u t  w as e s tim a te d  b y  d y e  d ilu tion  m e th o d , b lood 
p ressu re  read in g s w ere m ade d ire c tly  in  th e  c a ro tid  a rte ry .

O ur re su lts  in d ic a te  (T ab le), th a t  th e  re n a l  an d  sk in  frac tio n  o f  ca rd iac  
o u tp u t  decreases co n sid erab ly , sam e of th e  h e a r t  increases in  isch em ic  shock  
an d  in  hem o rrh ag e . T he a lte ra tio n s  in  g enera l a re  co rre la ted  w ith  th e  se v e rity  
o f  h em o rrh ag e . A ll th e  changes are  h ig h ly  s ig n if ic a n t ( P < 0 , 0 1 ) .  S a p i r s t e i n  
fo u n d  th e  sam e in  h em o rrh ag e  usin g  K 42.

A ccord ing  to  o u r ex p e rim en ts  in  to u rn iq u e t  shock and  h e m o rrh a g e  th e  
sh iftin g  o f  the blood fro m  the k id n ey  and  the s k in  towards the heart seem s to  
be estab lish ed .
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Table

Control
Tourniquet H a e m о г г h a g e

shock II.

n M n M n M n M

B lood pressu re  mm Hg . . . . 25 121 ±  23 20 48 dr 11 14 46 ±  12 8 18 ±  2

C ardiac o u tp u t ml /m in/ 100 g 27 28 ±  9 20 10 ±  5 11 6 ±  2 — —

F rac tio n s  o f cardiac ou tpu t °/0 
H e a r t ............................ 30 2.8 ±  0.4 21 4.7 ±  1.4 13 4.5 ±  1.2 8 10.0 ±  5.3
K id n e y ................... 30 14.5 ±  2.9 21 9.8 ±  4.0 13 6.4 ±  2.4 8 5.7 ±  3.8
Skin 30 8.8 ±  2.5 21 5.6 ±  2.9 13 5.4 ±  1.4 8 2.5 ±  1.7

n  =  n u m b e r  o f  a n i m a l s  M  =  m e a n  a n d  s t a n d a r d  d e v i a t i o n .
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B a u m a n n , R. : C om a d iab e ticu m . Seine P a thophysio log ie , P a th o g e n e se , 
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Das B uch beruht auf der A ufarbeitung 
von 231 Fällen von diabetischem  K om a, 
und diese hohe Zahl verle ih t ihm  schon an 
und fü r sich seinen W ert. Prof. B aum ann 
h a t sein M aterial aus den in  der I. Inneren 
K linik des S tädtischen K rankenhauses in  
B erlin-B uch behandelten 2917 Fällen von 
Z uckerkrankheit zusam m engestellt. Im  ein
leitenden K apite l befaß t er sich ausführlich 
m it der Pathophysiologie des K oh lenhydrat
stoffwechsels, im folgenden m it der P a th o 
physiologie und  Sym ptom atologie des d ia
betischen Komas. Den K ern  der A rbeit 
b ildet seine auf vieljährigen persönlichen 
E rfahrungen  beruhende, von der klassischen 
Behandlungsw eise abw eichende Therapie des 
diabetischen Komas. E in  um fangreicher und 
ausführlicher Teil beschäftig t sich endlich 
m it dem  V erhalten der K reislauforgane im 
Kom a und  insbesondere m it dem Ekg. 
Die am  E nde der einzelnen A bschnitte an 
geführte reichhaltige L ite ra tu r erstreck t sich 
bis 1957, en th ä lt aber größtenteils ä ltere 
A ngaben. D er Text is t durch zahlreiche aus
gezeichnete Tabellen und  tabellarisch d a r
gestellte K rankengeschichten ergänzt.

Die E rö rterung  der Pathophysiologie des 
K ohlenhydratstoffw echsels d ring t tie f in die 
Biochemie ein und geht über das klinische 
Wissen des In te rn is ten  hinaus. Die G esichts
punk te  der kortikoviszeralen B etrach tungs
weise sind überall hervorgehoben. In  der 
E n tsteh u n g  des Kom as schreib t der A utor 
außer den bekannten  F ak to ren  den A d ap ta
tionsm echanism en der G ehirnrinde große 
B edeutung zu. E r te ilt die in teressante 
B eobachtung m it, das erste Koma sei 
wesentlich schwerer als die folgenden, weil 
sich nach  seinem A bklingen gewisse A d ap ta
tionen entw ickeln.

E in  persönlicher G esichtspunkt in der 
B ehandlung des Kom as is t die m it niedrigen 
Insu lingaben  und einer verhältnism äßig 
kleinen G esam tm enge durchgeführte T h era
pie. Bei Anwendung dieser Methode sank 
die 28,5°/0ige K om am orta litä t der Jah re  
1952 — 1954 in den folgenden Jah ren  (1955 —

1957), in  denen die B ehandlung lediglich 
m it k le inen  in tram uskulären  oder sub
k u ta n e n  G aben erfolgte, au f 14,7°/0, j a  im  
Ja h re  1957 auf 5,3°/0. Es sei h ie r  bem erk t, 
daß  angesichts der en tfern ten  Lage der 
frag lichen  K linik von Berlin a ls  ein die 
E rgebnisse beeinflussender, a b e r in  der 
A rbeit n ich t ausführlich besp rochener Ge
s ich tsp u n k t angesehen werden m u ß , wie die 
K om akranken  vor der A ufnahm e in  die 
A n sta lt behandelt worden w aren . A uch im 
V ergleich zu den Angaben der ausländischen  
L ite ra tu r  sind die R esultate als seh r günstig  
zu bezeichnen. Es fällt indessen auf, daß 
es nach  den m itgeteilten T abe llen  einer 
Z eitspanne von 8 —12, ja  sogar m eh r S tunden  
b ed u rfte , bis m it der angew and ten  B e
han d lu n g  das Koma n iedergekäm pft w erden 
konn te . M it der klassischen T h erap ie  w ird 
das K om a in wesentlich kü rze re r Z eit be
hoben. U m  den W ert der in der M onographie 
em pfohlenen  Behandlung en d g ü ltig  beur
teilen zu können, müßte m an dem nach  auch 
das w eitere Schicksal der K ran k en  kennen.

D er V orteil der kleinen, frak tio n ie rten  
In su lingaben  besteht darin , daß  die »p rim ä
re  p a radoxe  bzw. u ltrap a rad o x e  (p a ra 
b io tische) Hyperglykäm ie«, die sekundäre  
G egenregulationshyperglykäm ie u n d  die 
hypoglykäm ischen O rganb lu tungen  (Apo
plexie) bzw. Ischämien, In fa rk te  u n d  E m bo
lien verm ieden  werden. Die p rim äre  p a ra 
doxe H yperglykäm ie, auf der n ach  A nsicht 
des A u to rs die im Koma b e k an n te  » In su lin 
resistenz«  beruht, wird experim en te ll nach
gew iesen und  auf die im Pato/oieschen Sinne 
v e rs tandene , durch den »hyperm ax im alen  
lleiz«  veru rsach te  Hemmung zu rückgefüh rt.

D ie im  Rahm en der klassischen T herapie 
em pfohlene bedeutende in trav en ö se  Flüssig
ke itszu fu h r hält der A utor vom  G esichts
p u n k t des Kreislaufs für un rich tig  ; er gibt 
in 24 S tunden  höchstens 1—2 L ite r  Flüssig
keit, m axim al 4 Liter, D extrose aber nur 
d an n , w enn der B lu tzuckerw ert u n te r 
360 mg°/0 sink t ; außerdem  em p fieh lt er zur 
B eeinflussung der »H ypochloräm ie« die Ver-
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ab re ichung  von 10°/oiger N aCl-Lösung in 
M engen von  20 ml. G ünstige E rfahrungen 
gew ann  er auch m it der Cocarboxylase- 
b ehand lung . Die anfängliche M agenwaschung 
h ä lt e r —- im  E inklang m it dem  R eferen ten  — 
fü r en tbehrlich . B a u m a n n  h e b t die Be
d eu tu n g  der Pflege und eines entsprechend 
geschu lten  Personals hervor und  h ä lt daher 
die G ründung  auch zur K om abehandlung 
geeigne ter D iabeteszentren fü r unbedingt 
erforderlich .

D as K apite l über den K reis lau f gründet 
sich a u f  sehr ausführliche und  m it großem 
Fleiß gesam m elte Angaben. E s bespricht 
die »sekundären«  K reislaufveränderungen,

die im  L aufe  des Komas bei der E rre ichung  
des »k ritischen«  B lutzuckerw ertes zu stande  
kom m en. Bei ihrer Prophylaxe fä llt  nach  
A nsich t des A utors der B ehand lung  m it 
n iedrigen Insulingaben ebenfalls eine w ich
tige R olle zu.

Bei dem  BAUMANNschen B u ch  h an d e lt es 
sich u m  die m it großer U m sich t n ieder
geschriebene gründliche A rbeit eines sehr 
e rfah renen  Facharztes, die jedem  sich m it 
der D iabetestherap ie  befassenden A rz t als 
lehrreich  u n d  auch denjenigen em pfohlen 
w erden k a n n , die Anhänger der klassischen 
K om abehand lung  bleiben.
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INTERNATIO NALES SYMPOSIUM Ü B E R  D EN  LIPIDSTO FFW ECH SEL  
BE E IN FL U SSE N D E  A R ZN E IM IT T E L

Mailand, 2— 4. Ju n i 1960

A m  2., 3. und  4. J u n i  1960 w ird in  M a ilan d  (I ta lie n ) ein In te rn a tio n a le s  S y m 
p o siu m  s ta ttf in d e n , dessen  Zweck d a r in  b e s te h t ,  eine Ü b e rs ich t ü b e r  den 
h e u tig e n  S tan d  der b io logischen  u n d  k lin isc h e n  E rfo rschung  d e r » den  L ip id 

stoffw echsel bee in flu ssenden  A rzn e im itte l«  zu  geben.

D as Programm u m fasst vier H auptthem ala  :

1. Neue K enntnisse über den C holesterin-und Lipidstoffwechsel (B iosynthese, R esorption ,
V erteilung, K atabolism us, Ausscheidung, pathologische Abweichungen).

2. Experim entelle M ethoden fü r die B eurteilung  d e r  den Cholesterin- und  L ip idsto ff
wechsel beeinflussenden A rzneim ittel (neue analytische und pharm akologische 
M ethoden).

3. B edeutung  der den Cholesterin- und Lipidstoffw echsel beeinflussenden A rzneim ittel
fü r die Vorbeugung und  Behandlung der experim entellen A therosklerose.

4. K linische Methoden und  therapeutische B edeutung  der den Cholesterin- un d  L ip id 
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*

P räsiden t des vom Pharm akologischen In s t i tu t  d e - M ailänder U niversität o rgan isierten  
Symposiums ist P rof. E . Trabucchi. A u sk ü n fte  über Teilnahme und  E inreichung  
von Mitteilungen sind von Prof. S. G a ra ttin i, Pharm akologisches In s t i tu t  der 
U n irersitä t, Via A ndrea del Sarto 21, M ilano (Ita lien ) bis zum 1. März 1960 zu 
erhalten .

Offizielle Sprachen sind Ita lien isch  und E nglisch . F ü r  Sim ultanübersetzung w ird Sorge 
getragen.

Die E in sch re ib eg eb ü h r b e trä g t  L it. 6 ,000. —  D as genaue P ro g ram m  u n d  o rg a 
n isa to rische  E in ze lh e iten  w erd en  s p ä te r  b ek an n t gegeben.

6 . T H E R A PIE -T A G U N G  IN  W EIM AR
9— 11. Mai 1960

W eim ar : V om  9 —11. M ai 1960 f in d e t in  W e im a r die 6. T h e ra p ie -T a g u n g  
s t a t t .  Als H a u p tth e m e n  s in d  vorgesehen :

G eschw ülste  des Z w ischenh irns, In fe k tio n sk ra n k h e ite n , B lu tsp en d ew esen  sow ie 
H erz- u n d  K re is lau fe rk ran k u n g en  u n d  ein ige  ausgew äh lte  T h em en  a n d e re r

F a ch g eb ie te .
A n m eld u n g en  und  A n frag en  sind an  d as  K o n g ressb ü ro  d er 6. T h e ra p ie -  
T ag u n g  W eim ar, z. H d . v . H errn  D r. K o p see i, W eim ar, E rfu r te r  S tra sse  38,

zu r ic h te n .
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