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INVOLVEMENT OF SPINAL MECHANISMS IN CC14- 
INDUCED ACUTE LIVER INJURY

B y

I . S zlamka , J. M e n y h á r t  and J. S omogyi

FIRST DEPARTMENT OF MEDICINE AND EXPERIMENTAL RESEARCH LABORATORY, 
SEMMELWEIS UNIVERSITY MEDICAL SCHOOL, BUDAPEST

(R eceived O c to b er 30, 1972)

D ivision o f th e  sp ina l cord in  th e  th o ra c ic  reg ion  perform ed 2 h o u rs  b e fo re  a d 
m in is tra tio n  o f CC14 w as found  to  m o d ify  th e  ty p ic a l h ep ato to x ic  e ffec t, as re flec ted  
b y  fu ll p re se rv a tio n  of lysosom al in te g r i ty ,  b y  th e  absence of h e p a to ce llu la r  necrosis 
an d  by  less f a t ty  d eg en eration , w ith  no  in crease  in  th e  p lasm a-free  f a t ty  acid  level. 
A fte r  ch o rd o to m y  a t  th e  cervical leve l, f a t ty  d eg en e ra tio n  of th e  liv e r re m a in e d  a b sen t. 
A d m in is tra tio n  o f CC14 4 days a f te r  ch o rd o to m y  w as follow ed by  ty p ic a l h e p a to to x ic  
m an ifes ta tio n s . T he re su lts  of th e  s tu d y  fa il to  l in k  up  th e  m od ifica tio n s p ro d u c ed  by 
th e  in te rv en tio n  w ith  changes in b o d y  te m p e ra tu re  o r w ith  facto rs in v o lv e d  b y  a b so rp 
t io n  and  tra n sp o rt.  I t  m ay  be assu m ed  t h a t  th e  sp ina l cen tres p lay  a p a r t  in  th e  p ro 
d u c tio n  of liv e r in ju ry .

Ca l v e r t  an d  B r o d y  were th e  f i r s t  to  d raw  a tte n tio n  to  th e  in v o lv e m e n t 
o f  th e  sp in a l cen tres in  th e  p ro d u c tio n  o f CCl4-induced liv e r in ju ry . T hese 
a u th o rs , a f te r  h av in g  d iv ided  th e  sp in a l cord , s tu d ied  the  effect o f CCI,, on th e  
m ito c h o n d ria l enzym e system  and  on th e  m icroscopic s tru c tu re  o f  th e  liver, 
a n d  fo u n d  a sign ifican t m od ifica tion  o f  th e  liv e r  in ju ry  (Ca l v e r t  a n d  B r o dy  
[4 ]; B r o d y  e t al. [3]). O th e r w ork ers  (L a r s o n  and  P laa [7, 9] L a r s o n  
e t  al. [8]) a t tr ib u te d  th e  m o d ifica tio n  in  th e  CCl(-induced  liv e r  in ju ry  
co n seq u en t upon  c h o rd o to m y  to  a fa ll in  b o d y  tem p e ra tu re  r a th e r  th a n  to  
n e rv o u s  m echanism s.

In  view  of th e  con troversia l n a tu re  o f th e  sub jec t, we in te n d e d  to  ex 
am in e  i t  b y  te s tin g  som e p a ra m e te rs  o th e r  th a n  those s tu d ied  b y  ea rlie r  w o rk 
e rs , th u s , th e  changes in  lysosom al in te g r i ty , in  lipid m etabo lism  a n d  in  th e  
m icroscop ic  s tru c tu re  o f th e  liver, th e se  b e ing  regarded  as su ita b le  in d ic a to rs  
o f  h e p a to to x ic  in ju ry . C hordo tom y w as p erfo rm ed  a t  th e  th o rac ic  a n d  cerv ical 
levels, an d  the  m od ifica tio n  of th e  CCl4-in d u ced  abnorm al reac tio n s  w ere s tu d 
ied  in  th e  f irs t  hours an d  a few d ay s  a f te r  th e  in te rv en tio n . B o d y  te m p e ra tu re  
w as reg is te red  th ro u g h o u t th e  en tire  p e rio d  an d  th e  fa te  of CC14 w as fo llow ed up.

Material and m ethods

H om e-bred  a lb ino  ra ts  o f e ith e r sex w eigh ing  b e tw een  200 and 250 g, w ere s tu d ie d . T hey  
w ere k e p t  on g ra n u la te d  r a t  chow  w hich w as allow ed  a d  lib itu m  u n til th e  n ig h t p re ce d in g  the  
e x p e rim e n t, th en  food w as w ith d raw n  w ith  re g a rd  to  th e  m easu rem en t o f  p lasm a-free  fa tty  
acids.

T he spinal cord  w as d iv id ed  a t th e  leve l o f th e  4 — 5 tho rac ic  or th e  6 — 7 c e rv ica l v e r
te b ra e  u n d e r  4 m g/100 g in tra p e rito n ea l p e n to b a rb ita l  anaesth es ia . T he w o u n d  w as sp rin k led
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2 I. SZLAMKA et al.

w ith  pen ic illin . In  th e  f u r th e r  co u rse  of th e  s tu d y  th e  b la d d e r  w as em ptied  daily  b y  p re ssu re  
on  th e  v esica l area. P ro te c t io n  a g a in s t in fections w as p ro v id e d  b y  daily  in tra m u sc u la r  in je c 
tio n s  o f  te tracy c lin .

T h e  ch o rd o to m ized  an im a ls  w ere k e p t a t  18 to  20°C te m p e ra tu re . I n  one of th e  g ro u p s, 
r e c ta l  te m p e ra tu re  w as c h eck ed  d a ily  w ith  a m e rc u ry  th e rm o m e te r .

CC14 w as in tro d u c ed  th ro u g h  a  stom ach  tu b e . A fte r  d e c a p ita tio n  of th e  an im a ls , th e ir  
b lo o d  w as collected  a n d  th e i r  l iv e r  excised for s tu d y .

T o ta l, b o u n d  a n d  free  ly so so m al acid p h o sp h a ta se  a c t iv ity  w as e stim a ted  in  liv e r  h o m o g 
e n a te s  b y  th e  m eth o d  o f D e  D u v e  e t al. (D e  D u v e  e t  al. [6]; W a ttia u x  an d  D e  D u v e  
[ i5 ] ) .

T h e  lip id  c o n te n t o f  th e  l iv e r  w as d e te rm in ed  b y  g ra v im e try  (W e il  and St e t t e n  [16]; 
P a y n e  [11]). F o r th e  m e a su re m e n t o f th e  p lasm a-free  f a t t y  acids, th e  m eth o d  of D o le  an d  
M e in e b t z  [5] was used .

CC14 co n ce n tra tio n  in  th e  l iv e r  was e s tim a ted  b y  th e  m e th o d  of R eck n a g el  a n d  L it t e r ia  
[13]. H isto lo g y  of th e  liv e r  w as s tu d ied  a fte r  h a e m a to x y lin -e o s in  s ta in in g  b y  lig h t m ic ro sco p y .

E a c h  group in c lu d ed  10 an im als . T he effect o f CC14 ad m in is te re d  in  doses o f  0.25 m l/ 
100 g a n d  of 0.5 m l/100 g b y  th e  o ra l ro u te  was s tu d ie d  w ith  re fe ren ce  to  norm al co n tro ls . T h e  
an im a ls  w ere d e ca p ita te d  24 h o u rs  a fte r  CC14 tre a tm e n t.  I n  one group  th e  sp inal co rd  w as d i
v id e d  in  th e  th o rac ic , in  a n o th e r  g roup  in  th e  cerv ica l reg io n . CC14 was ad m in iste red  2 h o u rs  
a f te r  th e  in te rv en tio n , a n d  th e  p a ram e te rs  re fe rred  to  a b o v e  w ere exam ined 24 h o u rs  la te r . 
I n  a  fu r th e r  group , CC14 w as a d m in is te red  4 days a f te r  th e  in te rv e n tio n , and th e  m e ta b o lic  
ch an g es w ere s tu d ied  24 h o u rs  la te r .

A sep a ra te  g roup  w as se t u p  for the  co n tin u o u s re g is tra tio n  of rec ta l te m p e ra tu re  u n d e r 
th e  in flu en ce  of CC14 a d m in is te re d  2 hours and  4 d a y s  a f te r  sp in a l cord division.

I n  a d d itio n a l e x p e rim e n ts  CC14 was a d m in is te red  o ra lly  12 hours a fte r c h o rd o to m y  a n d  
th e  c o n ce n tra tio n  of CC14 in  th e  liv e r  was e s tim a te d  1.5, 3, 6 a n d  9 hours la te r.

Results
a) L ip id  m etabolism

T w en ty -fo u r h o u rs  a f te r  CC14 a d m in is tra tio n , a 120%  increase in  th e  
p lasm a-free  f a t ty  ac id  leve l w as d em o n strab le , as com pared  w ith  th e  n o rm a l 
co n tro ls  (p -< 0.001) (F ig . 1 A). T w en ty  fo u r h o u rs  a f te r  tho rac ic  c h o rd o to m y , 
th e re  w as a 100%  in c rease  in  th e  p lasm a free  f a t t y  ac id  level (p <[ 0.01). I f  th e  
CC14 w as ad m in is te red  2 h o u rs  a fte r  ch o rd o to m y , i ts  p lasm a co n c e n tra tio n  
fa iled  to  rise above th e  v a lu e  found  in  th e  ch o rd o to m ized  group (p <  0.2).

O n th e  f if th  d a y  a f te r  tho racic  c h o rd o to m y  th e  p lasm a-free f a t ty  ac id  
lev e l w as no rm al (F ig . 2A ). I f  th e  CC14 w as a d m in is te re d  4 days a fte r ch o rd o 
to m y , th e  ty p ica l in c rea se  w as dem o n strab le  a t  24 h o u rs; i t  co rresponded  to  
7 0 %  as com pared  to  th e  fo rm er group (p <[ 0 .01).

As com pared  w ith  th e  norm al con tro ls , CC14 p ro d u ced  a 2.5-fold in c rease  
in  th e  lip id  co n ten t o f  th e  liv e r  by  th e  end o f  24 h o u rs  (p <  0.01) (F ig . IB ) . 
24 h o u rs  a fte r  th o ra c ic  ch o rd o to m y  th e re  w as a 2 5 %  increase in  th e  lip id  con
te n t  o f  th e  liver (p <[ 0 .05). I f  th e  CC14 w as a d m in is te re d  2 hours a f te r  th e  
in te rv e n tio n , th e  rise  in  h e p a tic  lip id  co n te n t co rresp o n d ed  to  45%  (p •< 0.05) 
w ith  reference to  th e  ch o rd o to m y  group , i.e . to  25 p e r cen t less th a n  in  th e  
case o f CC14 a d m in is tra tio n  to  u n o p era ted  r a ts  (p <[ 0.05). I f  th e  sp in a l co rd  
w as d iv id ed  in  th e  ce rv ica l region, CC14 a d m in is te re d  2 hours a fte r th is  in te r 
v e n tio n  failed to  p ro d u c e  a n y  increase in th e  to ta l  lip id  co n ten t o f th e  liv e r .

B y  th e  end  o f th e  f i f th  d ay  a fte r th o ra c ic  c h o rd o to m y , th e  lip id  co n cen 
t r a t io n  in  th e  liv e r re tu rn e d  to  norm al v a lu e s  (F ig . 2B). A d m in is tra tio n  o f
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INVOLVEMENT OF SPINAL MECHANISMS AND LIVER INJURY 3

CC14 on th e  fo u r th  d ay  a fte r th is  in te rv e n tio n  re su lted  in  a m ore th a n  2 .5-fo ld  
in crease  in  lip id  c o n te n t of th e  liv e r  (p <[ 0.001) b y  th e  end of 24 h o u rs , w hich  
th u s  co rresponded  to  th e  value p ro d u c e d  in  th e  u n o p e ra ted  an im als. O n d o u b 
ling  th e  dose of CC14 under th e se  co n d itio n s, a fu r th e r  increase a m o u n tin g  to  
th ric e  th e  n o rm a l value (p <C 0.001) w as d em o n strab le . In  o th e r  w ords, in  
th ese  doses too , th e  tox ic  ag en t p ro d u c e d  a sim ilar effect in  th e  o p e ra te d  an d  
u n o p e ra te d  an im als.

I I norm al
1  0,25 ml СС1д /100 g b.w. 
í  3 thoracal chordotomy 
l°o°l СС1д 2^ a f te r  the thoracal chordotomy 

СС1д 2h a f te r  the cervical chordotom y

1 to tal
2 free
3 bound
4 bound /free

A В C
Fig. 1. H ep a to to x ic ity  o f CC14 a d m in is te red  2 h o u rs  a f te r  ch o rd o to m y

b) Lysosom al changes

T w en ty -fo u r hours a fte r th o ra c ic  ch o rdo tom y , lysosom al acid  p h o sp h a 
ta se  a c tiv ity  w as no rm al (Fig. 1C). In  no rm al ra ts , CC14 p roduced  an  8 0 %  in 
crease in  free a c tiv ity  (p <  0.01), a  35 %  decrease in  b o und  a c tiv ity  (p ■< 0.05) 
an d  a 65%  decrease of th e  ra tio -b o u n d  ac tiv ity /free  a c tiv ity  (p <  0.01). 
S trik in g ly  d iffe ren t values w ere n o te d  i f  th e  sp in a l cord h ad  been  d iv id ed  in  
th e  th o rac ic  reg ion  2 hours befo re  th e  a d m in is tra tio n  of CC14; as th e re  w as a 
4 5 %  decrease in  free a c tiv ity  (p -<  0.01), a 35%  increase in  th e  b o u n d  a c tiv i ty  
(p <  0.01) and  a 2.5-fold in crease  in  th e  ra tio -b o u n d  a c tiv ity /free  a c t iv i ty  
(p <  0.0001). I f  th e  sp inal cord  h a d  been d iv ided  a t  th e  cerv ical leve l 2 h o u rs  
befo re  CC14 ad m in is tra tio n , th e  en zy m e ac tiv itie s  as well as th e ir  lo ca liza tio n
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С П  norm al
OTÏÏT1 0,25 ml CC l д 1 100 g b.w 
E S  thoracal chordotom y
Pôsi 0,25 СС1д / 100g b.w, A d ay s after the th o raca l chordotom y 

0,5 ml CCl4 /100g b. w.
Е%Я 0,5 ml CCl4 /100g b.w. 4 d ay s  after th e  thoracal chordotom y

1 to ta l
2 free
3 bound
A bound /free

E
crCi)3.

free fatty acid lipid co n ten t
of p lasm a of th e  liver

ы

[-5 -o 
c
о

1 2 3 4  1 2 3 4  1 2 3 4  1 2 3 4  1 2 3 4  1 2 3 4
ac id  p h o sp h a ta se

A B  C
Fig. 2. H e p a to to x ic i ty  of CC14 ad m in is te red  4 d ay s  a f te r  ch ordo tom y

te n d e d  to  shift s till m o re  to  the  values fo u n d  in  th e  no rm al con tro ls. In  p a r 
tic u la r , as com pared  w ith  th e  CCl4-tre a te d  n o rm a l an im als, th e re  w as a 40%  
d ec rease  in  free a c t iv i ty  (p 0.02), a 50 % -in c rease  in  b o u n d  a c tiv ity  (p <
<  0.01), and  a 3 .5-fo ld  in crease  in  th e  ra tio -b o u n d  ac tiv ity /free  a c tiv ity  (p
<  0.001). A d m in is te red  u n d e r  these co n d itio n s , CC14 th u s  leaves lysosom al 
in te g r i ty  u naffec ted .

B y  the  end o f  th e  f i f th  day  a fte r th o ra c ic  ch o rd o to m y , th e re  w as likew ise 
n o  a lte ra tio n  in  th e  ly so so m al acid p h o sp h a ta se  a c tiv ity  (F ig. 2C). W ith  re 
fe ren ce  to  th is g roup , CC14 adm in iste red  4 d ay s  a f te r  th e  in te rv e n tio n  w as found  
to  p ro d u ce  th e  fo llow ing  changes b y  th e  en d  o f 24 day s: a 20%  decrease in  
to ta l  a c tiv ity , a 2 5 %  decrease  in  b o u n d  a c t iv i ty  (p <  0.05) an d  a 35%  de
crease  in  the  ra tio -b o u n d  ac tiv ity /free  a c tiv ity . C om pared  w ith  th e  co rrespond
in g , CCl4-tre a te d  c o n tro ls , th e re  was a 25%  decrease  in  free a c tiv ity  (p <  0.05) 
a n d  a 40 %  increase in  th e  ra tio -b o u n d  a c tiv ity /fre e  a c tiv ity  (p < | 0.05). T hough 
in  th is  group th e  a l te ra t io n  in  the  lo ca liza tio n  o f  acid  p h o sp h a tase  w as less 
m a rk e d , th ere  w as a d e f in ite  fall in  a c tiv ity . A d m in is tra tio n  of CC14 in  a dose 
o f  0.5 ml/100 g 4 d ay s  a f te r  chordotom y re su lte d  in  an  80%  increase  o f free 
a c t iv i ty  (p <  0.01), a 3 0 %  one in  b ound  a c t iv i ty  (p <  0.05), an d  a 60%  de
crease  in  the  ra tio -  b o u n d  ac tiv ity /free  a c t iv i ty  (p 0.01) b y  th e  end  of 24 
h o u rs . As com pared  w ith  th e  effect of 0.5 m l/100 g of CC14 in  n o rm al ra ts ,
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INVOLVEMENT OF SPINAL MECHANISMS AND LIVER INJURY 5

th e re  w as a 40%  increase  in  b o u n d  a c tiv ity  as w ell as in  th e  ra tio -b o u n d  ac tiv - 
ity /free  a c tiv ity  (p <  0.05). T hus, in  th is  case, th e  a lte ra tio n  in  th e  lo ca liza tio n  
of lysosom al acid p h o sp h a tase  w as m ore m a rk e d , y e t its  to ta l  a c t iv i ty  re 
m ained  un ch an g ed , i t  fell in  th e  n o rm al ran g e .

c) M icroscopic appearance o f  the liver

T w en ty -fo u r hou rs  a fte r  o ra l a d m in is tra tio n  of 0.25 m l/100 g o f  CC14, 
th e  h isto log ica l ap p ea ran ce  of th e  liv e r w as m ark ed  b y  hydrop ic , v a c u o la r  de
g en era tio n , pycnosis, d y s tro p h y  a n d  a c in o c e n tra l necrosis.

T w en ty -fo u r hours a fte r  d iv ision  of th e  sp in a l cord in  the  th o ra c ic  reg ion , 
pycnosis, nu c lea r changes and  p e rip h e ra l in f i l t ra t io n  were found  in  th e  liver.

I f  th e  CCI , w as ad m in is te red  2 h ou rs a f te r  th o rac ic  cho rdo tom y , th e  liv e r 
still ex h ib ited  signs o f pycnosis a n d  n u c lea r changes b u t  no necrosis. T h e  m i
croscopic a lte ra tio n s  w ere likew ise co n fined  to  pycnosis and  s lig h t n u c lea r 
changes w hen  ch o rd o to m y  2 hours b efo re  CC14 ad m in is tra tio n  w as p e rfo rm ed  
a t  th e  cerv ical level.

B y  th e  end  o f th e  f if th  d ay  o f th e  d iv ision  o f th e  spinal cord , th e  only  
h isto log ical change w as a m inor pycnosis. If , how ever, СС14 w as ad m in is te re d  
4 days a fte r  th e  in te rv e n tio n , in  th e  liv e r h y d ro p ic  an d  vacuo lar d eg e n e ra tio n , 
pycnosis an d  ac in o cen tra l d eg en era tio n  en su ed  b y  th e  end  of 24 h o u rs .

T hus, CC14 p roduces no h e p a to ce llu la r  necrosis if  ad m in is te red  w ith in  
th e  f ir s t  hours a fte r  cho rdo tom y , b u t  i t  p ro d u ces d e fin ite  h ep a to ce llu la r n ec ro 
sis i f  a d m in is te red  4 days a fte r  th e  in te rv e n tio n .

d) B ody temperature

B y th e  end  of 2 hours a fte r  c h o rd o to m y , th e re  was a consid erab le  fa ll 
in  b o d y  te m p e ra tu re  (ap p ro x im a te ly  to  30°C), follow ed b y  a fu r th e r  decline 
(to 28°C) a fte r  th e  ad m in is tra tio n  o f  CCI ( (T able  I).

Table I

Effect on rectal temperature o f  CClt adm inistered 2 hours after thoracic chordotomy

Rectal temperature (°C)

2 hours after 
operation, before 
administration of 

CC14

3 hours after 
administration of 

CC14

20 hours after 
administration 

of CC14

1 30.2 29.2 38.4

2 31.8 32.0 28.6

3 31.0 30.8 32.2

4 28.0 31.4 28.0
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B y  th e  end  o f  th e  fo u r th  d ay  a fte r c h o rd o to m y , before CC14 a d m in is tra 
t io n , th e  te m p e ra tu re  rose  to  ab o u t 32°C b u t  a f te r  ad m in is tra tio n  i t  d ecreased  
a g a in  to  ab o u t 30°C (T able I I ) .

Table a
R ectal temperature during  the f ir s t  5 days after thoracic chordotomy, with CCl4 adm inistered on

4th day

Rectal temperature (°C)

Day of inter
vention 1 2 3

4
(before CC14 

administration)
5

l 31.6 34.0 34.2 33.4 33.0 31.2

2 32.0 30.0 29.8 31.6 31.8 29.2

3 32.0 32.0 32.6 33.2 32.6 28.8

4 32.8 32.2 33.2 32.8 32.4 30.4

5 33.6 33.2 33.8 34.2 33.2 30.2

e) C 0 4 concentration in  the liver

I n  u n o p e ra te d  ra ts  t r e a te d  w ith  CC14, th e  p e a k  co n cen tra tio n  in  th e  liv er 
w as o b se rv ed  b e tw een  th e  3 rd  an d  6 th  h o u r a f te r  a d m in is tra tio n  (T ab le  I I I ) .  
I n  ch o rd o to m ized  an im als , h igh CC14 c o n c e n tra tio n s  were d em o n strab le  1.5 
h o u rs  a f te r  a d m in is tra tio n ; th e  CC14 level re m a in e d  h igh  for 6 h o u rs  b u t  de
c lined  th e re a f te r .

Table I I I
Hepatic concentration o f  orally administered CCI4 in  unoperated and  

in chordotomized rats

Time after CC14 
administration

CCl4-content те/g Uver

Unoperated rats Chordotomized rats

160a 1240

1.5 hours 320 480

200 1200

1000 760

3 hours 960 1120

840 880

1160 1800

6 hours 1440 840

920 440

380 420

9 hours 560 540

640 340
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Discussion

T he f irs t h o u rs  a fte r division o f th e  sp in a l cord are m arked  b y  sp in a l 
shock and  b y  p a ra ly sis  o f th e  sp inal c en tre s  in fe rio r to  th e  level o f  d iv ision  
(Mo rin  [10]). T hese cen tres m ay well a ffec t th e  p ro d u c tio n  of liv e r  in ju ry , 
an d  th is  acco u n ts  fo r th e  find ing  th a t  i f  c h o rd o to m y  is perform ed 2 h o u rs  befo re  
CC14 a d m in is tra tio n , th e  ch a rac te ris tic  liv e r  in ju ry  rem ains ab sen t.

In  th e  course o f tim e , th e  sp inal cen tre s  g ra d u a lly  resum e th e ir  fu n c tio n . 
T h is is p ro b ab ly  th e  reason  w hy th e  h e p a to to x ic  reac tio n  proceeds u n h in d e re d  
i f  th e  tox ic  a g en t is adm in istered  as la te  as fo u r  days a fte r c h o rd o to m y , a l
th o u g h  th e  lesion o f  th e  long tra c ts  has re m a in e d  unchanged . I t  is th e re fo re  
ev id en t th a t  th e  fa ilu re  of CC14 to  p ro d u ce  h e p a to to x ic  dam age in  th e  e a rly  
phase  a fte r  d iv ision  of th e  cord is due to  a p a ra ly s is  of the  sp inal fu n c tio n  
ra th e r  th a n  to  in te r ru p tio n  of th e  long tr a c ts .

M inor a lte ra tio n s  in  lip id  m e tab o lism  w ere dem onstrab le  24 h o u rs  a f te r  
ch o rd o to m y  in  th e  con tro l anim als as w ell. O ne o f th e  changes w as a s lig h t 
rise in  th e  to ta l  lip id  co n cen tra tio n  o f th e  liv e r, due in  all p ro b a b ility  to  th e  
fall in  bo d y  te m p e ra tu re . B ra u er  e t al. [2 ], s tu d y in g  th e  in fluence o f  h y p o 
th e rm ia  on liver fu n c tio n , have fo u n d  a s lig h t f a t ty  in filtra tio n  o f th e  o rg an  
as a re su lt o f th e  fall in  body  te m p e ra tu re . T h e  o th e r rem arkab le  a lte ra tio n  
observed  in  th e  p re se n t s tu d y  was a rise  in  th e  p lasm a-free fa t ty  ac id  level 
24 h ours a fte r  ch o rd o to m y . C onsidering, h ow ever, th a t  th e  an im als h a d  no 
food a t  th a t  tim e , th e  elevated  p lasm a f a t t y  acid  level m ay he a t t r ib u te d  to  
fa s tin g  w hich has been  found to  a c t in  th is  w a y  in d ep en d en tly  of a n y  n e rv o u s 
m echan ism  (P i n t e r  an d  P ettec  [12].

T he degree o f  f a t ty  in filtra tio n  cau sed  b y  CC14 in  th e  liver d ep en d s  on 
th e  level a t  w hich  th e  spinal cord has been  d iv id ed  2 hours before. T h e  cause 
o f th is  is p ro b a b ly  th a t  in  th e  case o f  th o ra c ic  ch o rd o to m y  th e  in n e rv a tio n  
o f  a large m ass o f  f a t ty  tissue is sp a red  so t h a t  i t  m ay  provide th e  n ecessa ry  
a m o u n t of f a t ty  acids fo r f a t ty  d eg en e ra tio n . O n th e  o th e r hand , d iv is io n  of 
th e  sp inal cord  a t  th e  cervical level a ffec ts  th e  nervous supp ly  of p ra c tic a lly  
th e  w hole f a t ty  tissu e , th u s  blocking th e  m o b iliza tio n  of f a t ty  acids n ecessa ry  
fo r th e  in f iltra tio n . As a resu lt, f a t ty  d e g en e ra tio n  rem ains ab sen t. C h o rd o 
to m y  in  th e  th o ra c ic  as well as in th e  cerv ica l reg io n  tak es  place above th e  level 
o f h ep a tic  in n e rv a tio n . Therefore, e v e n tu a l h e p a tic  m echanism s do n o t  seem  
to  acco u n t for th e  changes in  lip id  m e tab o lism , th e  less so, as the  p a r t  p lay ed  
b y  th e  sy m p a th e tic  system  in th e  re g u la tio n  o f  th e  lipo ly tic  p rocesses is a 
long-estab lished  fa c t ( B ezn ak  an d  H a s c h ) [1 ] ,  a n d  th e  p rim ary  sy m p a th e tic  
cen tre  o f th is  m echan ism  is s itu a te d  in  th e  sp in a l cord.

O ur re su lts  in d ica te  th a t  a f te r  ch o rd o to m y , ab so rp tio n  of CC14 fro m  th e  
in te s tin e  proceeds n o rm ally  and  its  t r a n s p o r t  to  th e  liver is even m ore  ra p id  
th a n  in  u n o p e ra te d  ra ts . These fac to rs  h a v in g  rem ain ed  u naffec ted , a n y  in 
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v o lv e m e n t of ab so rp tio n  or tra n s p o r t  fac to rs  in  th e  p reven tive  effect o f  chor- 
d o to m y  on h ep a to to x ic  lesions can safely be  ru le d  out. Since th e  to x ic  a g e n t 
re a c h e s  th e  liver, an y  possib le p a r t  p lay ed  b y  haem odynam ic  fac to rs  in  th e  
p re v e n tio n  o f h ep a to to x ic  lesions can also be  excluded , since in  th e  case o f  a 
h a e m o d y n a m ic  in v o lv em en t, th e  blood su p p ly  to  th e  liver w ould h a v e  h a d  to  
in c re a se  a f te r  ch o rdo tom y . I n  fac t, th e  o p p o site  w as th e  case. O n th e  ev idence  
o f  h a e m o d y n a m ic  s tu d ies  su b seq u en t to  ch o rd o to m y  (Takács  e t al. [14]), 
c a rd ia c  o u tp u t  decreases a n d  its  organ  fra c tio n s  are  no t m odified  to  a n y  sig
n if ic a n t  degree.

T h e  h e p a to to x ic ity  o f  CC14 asserted  i ts e lf  a t  th e  sam e b o d y  te m p e ra tu re  
2 h o u rs  as well as 4 day s a f te r  th e  in te rv e n tio n . Y e t, no in ju ry  d ev e lo p ed  if 
th e  CC14 h a d  been ad m in is te red  2 hours a f te r  ch o rd o to m y , while i t  d ev e lo p ed  
w h en  th e  poison h ad  been  ad m in is te red  4 d ay s  a f te r  division o f th e  co rd . T h is 
p le a d s  a g a in s t an y  possib le in v o lv em en t o f b o d y  te m p e ra tu re  in  th e  m o d ific a 
tio n s  b ro u g h t a b o u t b y  ch o rdo tom y .

I n  th e  lig h t o f th ese  fa c ts  i t  seems rea so n ab le  to  a ttr ib u te  th e  m o d ific a 
tio n  o f  CCl4-induced  liv er in ju ry  d em o n strab le  w ith in  th e  v e ry  f i r s t  h o u rs  
a f te r  c h o rd o to m y  to  a tra n s i to ry  para ly sis  o f  th e  spinal cen tres a n d  to  ru le  
o u t  a n y  possible in v o lv em en t of h y p o th e rm ia  o r o f o th e r fac to rs  a ffec tin g  
a b s o rp tio n  an d  tra n s p o r t .  T he question  w h e th e r  th is  perm issive m ech an ism  
a c ts  th ro u g h  d irec t n eu ra l p a th w a y s  or w h e th e r  i t  involves som e in te rm e d ia ry  
fa c to rs  d ep e n d e n t on th e  sp in a l cen tres, h as  to  be clarified  by  fu r th e r  s tu d ies .
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EXPERIMENTAL PRODUCTION OF ANTIBODIES 
AGAINST CATARACTOUS HUMAN LENS

B y

E v a  K in c s e s , Z s u z s a  Cs a b a

DEPARTMENT OF OPHTHALMOLOGY, UNIVERSITY MEDICAL SCHOOL, DEBRECEN 

(R eceived F e b ru a ry  15, 1973)

R a b b its  an d  gu inea-p igs were im m u n ize d  w ith  h u m an  c a ta ra c to u s  lens h o m o g 
e n a tes , h a lf  o f th e  an im als cap su la ted , a n d  h a lf  w ith  d ecapsu la ted  lens. I n  th e  ra b b its  
t r e a te d  w ith  d e ca p su la te d  lens-hom ogenate , im m u n o e lec tro p h o resis  y ie lded  5, in  th o se  
tre a te d  w ith  c a p su la te d  lenses, only 2, p re c ip ita tio n  bands. No im m une b o d y  to  c ap 
su la te d  lens w as d em o n s trab le  in th e  g u in ea-p ig s , w hile in those  im m unized  w ith  de 
c ap su la ted  lens-h o m o g en ate , e lectro p h o resis y ie ld ed  one p re c ip ita tio n  b a n d . T h u s, 
th e  capsule  of th e  lens seem s to  be in v o lv ed  in  im m u n e  processes.

Im m uno log ica l s tu d ies  of th e  p ro te in s  o f  th e  c rysta lline  lens d a te  b a c k  
to  th e  f i r s t  decade o f  th e  cen tu ry  w hen th e  sensitiz ing  p ro p ertie s  o f h e te ro 
geneous lens p ro te in s  h a d  been d e m o n s tra te d  b y  U h l e n h u t h  [20] a n d  co n 
firm ed  in  su b seq u en t an im al ex p erim en ts  [1, 13, 18, 19]. The lens b e ing  well- 
k n o w n  fo r its  w eak an tig en ic  ch a rac te r , in  m o s t o f these  ex p erim en ts  d iffe ren t 
a d ju v a n ts  were app lied  fo r enhancing  th e  p ro d u c tio n  of an tib o d ies . A t p re s 
e n t, th e  m ost ex ten s iv e ly  used  ty p e  is F re u n d ’s com plete a d ju v a n t w hich  
c o n ta in s , in  ad d itio n  to  m inera l oil an d  to  a q u a p h o r , h ea t-k illed  M y co b ac te 
riu m  tu b ercu losis .

Since th e  d esc rip tio n  b y  V e e h o e f f  an d  L e m o i n e  [21] of th e  e n d o p h th a l
m itis  p h ac o a n a p h y lac tic a , th e  p h aco -an tig en s  have  been w idely  s tu d ie d , 
a lth o u g h  th e  pa th o g en esis  o f th e  sy n d ro m e  h as rem ained  obscure.

W ith  th e  p rog ress in  im m unolog ical te ch n iq u es  i t  has becom e possib le  
to  re-exam ine  th e  an tig en ic  com ponen ts o f  th e  lens. A fter im m u n iz a tio n  o f  
ra b b its  w ith  h u m an  n o rm a l or c a ta ra c to u s  lenses, 5 to  9 p re c ip ita tio n  b a n d s  
w ere d e m o n s tra te d  b y  im m u n o elec tro p h o resis  o r im m unodiffusion  [5, 6, 7, 8, 
9, 10, 1 1 ,1 6 ,2 3 , 24]. T hese b an d s seem to  fa ll in to  3 m ajo r frac tio n s, p ro b a b ly  
in  ag reem en t w ith  th e  a lp h a , b e ta  an d  g a m m a  crystalline.

In  th e  p resen t s tu d y  too , h u m an  lens se rv ed  as an tigen  fo r th e  p ro d u c 
tio n  o f an tibod ies in  ra b b its  and  gu inea-p igs. In  earlie r ex p erim en ts, th e  lens 
w as e ith e r  d ecap su la ted  or hom ogenized to g e th e r  w ith  its  capsule. T h is fa c to r  
h as, how ever, been d isreg a rd ed  by th e  a u th o rs  w hen  ev a lu a tin g  th e ir  re su lts . 
In  o rd e r to  e s tab lish  w h e th e r th is  p o in t w as o f  a n y  relevance, we used  e x tra c ts  
o f d ecap su la ted  lenses in  h a lf  of the  a n im a ls , w hereas for th e  im m u n iz a tio n  
o f th e  o th e r  half, e x tra c ts  o f lenses w ith  th e  capsu les le ft in place w ere used .
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Material and m ethods

A n tig en s . T he c a ta ra c to u s  h u m a n  lenses w ere  p lac ed  im m ed ia te ly  a f te r  th e ir  e x tr a c 
t io n  in to  Coca’s so lu tion  as p ro p o sed  b y  Ma r t in a [12] (0 .5%  NaCl, 0 .4%  phenol, 0 .25%  N a H C 0 3). 
F o u r  to  8 lenses were co llected  in  20 m l an d  s to red  in  th e  deep-freezer u n til  p rocessing . B efore  
u se  th e  lenses were h om ogen ized  w ith  teflon -g lass , c en trifu g ed  a t  10 000 r. p. m . a t  4°C fo r 
10 m in . P ro te in  was m easu red  in  th e  su p e rn a ta n t  b y  K je ld a h l’s m ethod . H a lf  o f th e  lenses 
w e re  ho m o g en ized  to g e th e r w ith  th e ir  capsu le , th e  o th e r  h a lf  w as decap su la ted  im m e d ia te ly  
a f te r  e x tra c tio n .

Im m u n iz a tio n . F o u r c h in c h illa -ra b b its  w eigh ing  b e tw een  3.0 an d  3.5 kg  a n d  4 g u in ea- 
p ig s  w e ig h in g  betw een  250 a n d  300 g w ere used . Tw o r a b b its  w ere im m unized  w ith  c a p su la te d , 
tw o  w ith  d ecap su la ted  lens e x tr a c t ,  1 m l e x tra c t  b e in g  a d m in is te red  in tra m u sc u la r ly  tw ice  
w e e k ly  o v e r te n  weeks, ch an g in g  th e  sites of in je c tio n  ev ery  tim e . T he e x tra c t o f c a p su la te d  
len se s  c o n ta in e d  a p p ro x im ate ly  15 m g, th a t  o f th e  d e ca p su la te d  lenses 10 m g p ro te in  p e r m l. 
I r re s p e c tiv e  of th e  ty p e  o f e x tr a c t ,  th e  an im als w ere g iv en  1 m l o f F re u n d ’s co m p le te  a d ju v a n t  
in tra m u s c u la r ly  p rio r to  th e  s tu d y  a n d  4 weeks la te r ,  th u s  on  tw o occasions a lto g e th e r . E ig h t  
d a y s  a f te r  th e  la s t in je c tio n  th e  an im a ls  w ere k illed  b y  ex san g u in a tio n .

T h e  guinea-pigs likew ise  rece iv ed  th e  c a p su la te d  a n d  th e  d ecap su la ted  len s e x tra c ts  
in  tw o  g ro ups, tw ice a  w eek o v er 10 w eeks. F re u n d ’s c o m p le te  a d ju v a n t  w as also a d m in is te re d , 
in  t h e  sam e  m an n er as to  th e  ra b b its .  One of th e  an im a ls  im m u n ized  w ith  th e  e x tr a c t  o f c a p 
s u la te d  lenses died  from  a n  abscess 8 w eeks la te r . T h e  re m a in in g  3 an im als w ere e x sa n g u in a te d  
8 d a y s  a f te r  th e  la s t  in jec tio n .

Im m u n o e lec tro p h o resis. S c h e id e g g e r ’s m ic ro tech n iq u e  [17] was used , 4 m l 1%  D ifco 
N o b le  a g a r  so lu tion  was sp read  o n  each  p la te , th e  a n tise ru m  w as ru n  for 3 hours, w a sh e d , d ried  
a n d  s ta in e d  w ith  fuehsin .

Results

O n th e  evidence o f th e  p re c ip ita tio n  b a n d s , th e  c a ta ra c to u s  h u m a n  lens 
p ro v e d  an tigen ic  to  ra b b its  an d  guinea-p igs. E x tra c ts  o f c a p su la te d  lenses 
g a v e  p a tte rn s  d iffe ren t fro m  th o se  o f th e  d e c a p su la te d  ones. T he c a ta ra c to u s  
len se s  y ie lded  a t  le a s t 5 a n tig e n  co m p o n en ts ; th e ir  p re c ip ita tio n  b a n d s  w ere  
d is t in c t ly  sep a ra ted  a t  a d e q u a te  d ilu tio n s (F ig . 1). O n the  o th e r h a n d , th e

0

F ig . 1. A n tibod ies ra ised  in  r a b b its  ag a in st h u m a n  d e ca p su la te d  lens. D ilu tio n s: to p ,  1 : 1;
m idd le  1 : 2 ;  b o tto m  1 : 4
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a n tib o d y  response  to  c a p su la te d  lenses was less in te n s iv e , as only  2 p re c ip ita 
tio n  b an d s  w ere o b ta in e d  (F ig . 2).

In  gu inea-p igs, th e  a n tig e n ic ity  of th e  c a p su la te d  lens e x tra c t p ro v e d  
to o  w eak to  fo rm  d e te c ta b le  an tibod ies d e sp ite  a d m in is tra tio n  o f F re u n d ’s 
a d ju v a n t. T he d ecap su la ted  lens e x tra c t y ie ld ed  one p re c ip ita tio n  b a n d  (F ig . 3).

D uring  th e  e n tire  s tu d y , th e  eyes of th e  an im als  were k e p t u n d e r  close 
o b se rv a tio n ; th e y  d isp lay ed  no in f la m m a to ry  reac tio n .

Fig. 2. A n tib o d y  response in  ra b b its  to  capsu la ted  lens e x tr a c t  ( to p ) is less in ten siv e  th a n  th a t  
to  d ecap su la ted  lens e x tra c t (b o tto m ). D ilu tio n  1 : 4

Fig. 3. A n tib o d y  response  in  g u inea-p igs is confined to  d e ca p su la te d  lens e x tra c t. D ilu tio n s: 
to p  1 : 1 ;  m iddle  1 : 2: b o tto m  1 : 4
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D iscussion

T h e  resu lts  show ed t h a t  a n tib o d y  p ro d u c tio n  is read ily  e lic ited  in  he
te ro g en eo u s  species, an d , fu r th e r , th a t  th e  presence of th e  capsu le  is b y  no 
m e a n s  ind iffe ren t. I t  h as  to  be assum ed t h a t  th e  capsule p lay s som e h ith e r to  
u n id e n tif ie d  role in  th e  im m u n e  process.

A ccord ing  to  W i r o t s k o  and  H a l b e r t  [22 ] ,  th e  capsule o f th e  len s  differs 
in  re s p e c t  o f an tig en ic ity  fro m  o th e r so lub le  phaco p ro te in s , p re su m a b ly  as a 
r e s u l t  o f  i ts  chem ical s tru c tu re . D is c h e  a n d  Z e l m e n i s  [3] fo u n d  th e  c ap su la r  
p ro te in s  to  be rem in iscen t o f  collagens in  re sp e c t of th e ir  bio logical a n d  chem 
ic a l p ro p e rtie s .

E a rlie r , th e  capsu le  w as reg a rd ed  m a in ly  as a b a rrie r  to  th e  p assag e  of 
in tr a c a p s u la r  p ro te in s in to  th e  aqueous h u m o u r, m ain ta in in g  th e  chem ical 
s ta b i l i ty  of these soluble p ro te in s  [14].

W e have th u s  to  assu m e th a t  th e  p resen ce  o f th e  capsule affec ts  in te n s ity  
o f  th e  im m u n e  response, since our p ro ced u re  h as  been id en tica l all th ro u g h o u t, 
th e  o n ly  difference h av in g  been  th e  p resence  o r absence of th e  capsu le . A t any 
r a te ,  a lth o u g h  th e  c a p su la te d  lens e x tra c t  co n ta in ed  m ore p ro te in  th a n  th a t 
o f  d e c a p su la te d  lenses (15 m g/m l, an d  10 m g/m l, respective ly ), th e  im m u n e  
re sp o n se  to  th e  la t te r  w as n one  th e  less m ore  in tensive  th a n  to  th e  fo rm e r in 
th e  r a b b i t  and  th e  gu in ea-p ig  alike.

I t  w ould seem  ob v io u s to  connect th is  phenom enon  w ith  p o s t-m o rte m  
e n z y m e  a c tiv ity , th is  b e in g  th e  h ighest in  th e  capsule [4]. T he f in d in g  th a t  
a n  in ju r y  o f th e  capsu le is follow ed b y  a s ig n if ic a n t increase in  en zy m e a c tiv ity  
o f  th e  aqueous h u m o u r [15] is co n sis ten t w ith  th is  claim .

Z w a a n  [25] w ho id e n tif ie d  a lp h a  a n d  b e ta  crystalline in  th e  aqueous 
h u m o u r  in  th e  absence o f  a n y  capsu la r lesion , p o in ts  to  p o st-m o rtem  a c tiv itie s  
a n d  to  ce rta in  prob lem s o f processing as th e  source of false re su lts . I t  is con
c e iv a b le , on th e  o th e r h a n d , th a t  th e  cap su le  possesses some in h ib ito ry  fac to r  
w h ic h , u n d e r p a r tic u la r  c ircu m stan ces , m ig h t be able to  n e u tra liz e  th e  a n ti
g e n ic i ty  o f th e  soluble p ro te in s . C on jectu res o f th is  k in d  h av e  b e e n  voiced  
e a r lie r  in  th e  lite ra tu re . I n  fa c t, th e  p o ss ib ility  th a t  on release fro m  th e  lens, 
a lp h a  c ry s ta llin  m ig h t be  n eu tra lized  b y  b e ta  an d  gam m a c ry s ta llin e , has 
b e e n  ra ise d  b y  B u r k v  a n d  W ood s  [2]. S tu d ie s  w ith  iso la ted  lens fa c to rs  have 
c e r ta in ly  th e  ad v an tag e  o f  g re a te r  accu racy , b u t  im m uniza tion  w ith  to ta l  cap 
s u la te d  or d ecap su la ted  le n s-e x tra c ts  is e x p e c te d  to  give a closer in s ig h t in to  
th e  re a c tio n s  in v ivo.

F u r th e r  in v es tig a tio n s  w ould  be d es irab le  in  order to  th ro w  l ig h t on  the  
p a th o g e n e s is  o f phacogen ic  uve itis , i t  b e in g  all to o  well know n th a t  th e  residue  
le f t  in  p lace  a fte r c a ta ra c t  e x tra c tio n  m a y  c o n ta in  capsu lar an d  n o n -cap su la r  
e le m e n ts  alike.

C larifica tion  o f th e  p a r t  p layed  b y  th e  capsule aw aits fu r th e r  stu d ies .
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POSTGRADUATE MEDICAL SCHOOL AND EMG MEASURING WORKS, BUDAPEST 

(R eceived  28 J u n e ,  1973)

T he sp a tia l ve lo c ity  o f th e  v e c to rca rd io g ram  has been derived  from  th e  com 
p o n e n ts  X, y  an d  z o f th e  F ra n k  lead  sy s tem  b y  m eans of analogue c o m p u te rs  a n d  re 
co rded  in  a scalar form  on a d irec t-w rite r  e lectro card io g rap h .

T he sp a tia l v e lo c ity  curves w ere a n a ly ze d  for q u a n tita tiv e  re la tio n s h ip s  and  
c o n fig u ra tio n , th e  no rm al fea tu res  h av in g  b een  s tu d ied  in 30 in d iv id u a ls  w i th o u t  any  
ev idence  of h e a r t  disease. In  28 p a tie n ts  w ith  le f t bun d le-b ran ch  b lock , a  decrease  in  
v e lo c ity  was d em o n s trab le  in  th e  m iddle  p o rtio n  of th e  QRS com plex. T h e  sV reco rd  
p e rm its  to  d iffe re n tia te  th e  u n co m p lica ted  cases o f left bun d le-b ran ch  b lock  fro m  those  
asso c ia ted  w ith  m y o card ia l in farc tio n . In  19 p a tie n ts  w ith  rig h t b u n d le -b ra n c h  b lock, 
a con sid erab le  decrease  in  v e loc ity  w as o b se rv ed  in  th e  second p o rtio n  of th e  Q R S  com 
plex . T he sV ECG in left a n te rio r  h em ib lock  show ed tw o w ell-defined p a tte rn s .  I n  th e  
11 cases of r ig h t or le f t  v e n tr icu la r  pacing  th e  h igh-velocity  spike w as fo llow ed  b y  a 
considerab le  decrease in  v e loc ity , in  acco rd an ce  w ith  th e  re tro g rad e  sp re ad  o f im pu lse . 
T h e  sV ECG  is claim ed to  p rov ide  th e  m o st re liab le  in fo rm ation  on  th e  v e lo c ity  o f con
d u c tio n , on th e  site  o f its  decrease an d  on i ts  e x te n t  in the  case of in tr a v e n tr ic u la r  con
d u c tio n  d is tu rb an ces .

A com plex  s tu d y  of th e  h e a r t ’s b io e lec tric  a c tiv ity  is no lo n g er co n ce iv 
ab le w ith o u t th e  use o f  com p u ters . T he new  sp a tia l p a ram e te rs  d e riv e d  from  
co rrec ted  o rthogonal leads (sp a tia l m a g n itu d e  o f vecto r, a z im u th  a n d  e lev a tio n  
angles) re f le c t th e  electric  even ts m ore re lia b ly  and  m ore i l lu s tra tiv e ly  th a n  
do th e  co n v en tio n a l ECG  leads. (F o r a su rv ey , see A n t a l ó c z y  [ 1 ] ) .

T h e sp a tia l v e lo c ity  cu rve  offers fu r th e r  m a th em atica l in fo rm a tio n  con
ta in e d  in  th e  v ec to rca rd io g ram  an d  p e rm its  an  ex ac t analysis o f th e  v e lo c ity  
o f th e  sp read  o f im pulse.

T h e  sp a tia l ve lo c ity  cu rve  re p re se n ts  th e  changes in  th e  v e lo c ity  o f  th e  
sp a tia l v e c to r  in  a sca la r form . S p a tia l v e lo c ity  (sY) can be c a lc u la te d  from  
th e  fo rm u la

w here x , y  an d  г rep re sen t th e  in s ta n ta n e o u s  vecto rs of th e  th re e  co rrec ted  
o rth o g o n a l F ra n k  leads. T he sq u are  ro o t o f  th e  sum m ed sq u ares  o f  th e  f irs t  
d e riv a tiv e s  gives th e  a c tu a l v a lu e  o f th e  v e lo c ity  vector.
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Material and m ethods

S p a tia l ve lo c ity  o f  th e  V C G  w as estim a ted  b y  a n  an a lo g u e  com puter of ou r ow n co n 
s tru c tio n . T he c ircu it re p re se n tin g  th e  sV ECG w as a t ta c h e d  to  a n  EM G B iokom b 5 -ty p e  p o ly 
g ra p h  a d a p te d  for re g is tra tio n  o f  F ra n k  leads [4]. T h e  d ire c t-w ritin g  a p p ara tu s  reg is te rs  th e  
sV tra c in g  sim u ltan eo u sly  w ith  th e  com ponents x . y  a n d  г. T h e  p ap er speed was 50 m m /sec  
a n d  100 m m /sec.

S p a tia l ve loc ity  is r e p re se n te d  as a positive  cu rv e . T h e  m easu red  am p litu d es g ive  th e  
v a lu e s  fo r th e  in d iv id u a l a c tu a l  v ec to rs  d irectly  in  m V /sec. T ech n ica l details o f th e  a p p a ra tu s  
h a v e  been  published  ea rlie r [5].

T h e  p resen t s tu d y  w as co n fin ed  to  the  d e f in itio n  o f th e  sp a tia l velocity  o f Q R S . T he 
tra c in g s  w ere analyzed  fo r  th e ir  q u a n tita tiv e  re la tio n sh ip s  as w ell as for th e ir co n fig u ra tio n .

T h e  curves w ere d iv id e d  in to  10 equal p a r ts . T h e  m ea n s  S. D. of th e  n/10 a c tu a l v e c to rs  
a n d  th e  fid u c ia l lim its  w ere  d e te rm in e d  for each in d iv id u a l g ro u p . Significance was c a lcu la te d  
b y  m ea n s  o f S tu d e n t’s tw o -sa m p le  l tes t.

A nalysis of th e  c o n fig u ra tio n  of th e  sV cu rv e  w as p e rfo rm e d  by  de term in ing  i ts  c h a ra c 
te r is t ic  m ax im um  and  m in im u m  v alues, th e ir m ean s a n d  s c a tte r  a n d  th e  95%  fid u c ia l lim its  
b e in g  assum ing  a n o rm al d is tr ib u tio n , and th e  av erag e  t im in g  o f these  p a ram ete rs.

Results

N orm al control group

T his group in c lu d ed  30 h ea lth y  su b jec ts  f ro m  18 to  40 years o f age w ith  
no  ev idence  of an y  EC G  o r  YCG a b n o rm a lity .

T h e  sY ECG  o f Q R S consists no rm ally  o f  tw o  m ain  deflections p reced ed  
o r  fo llow ed by  a m in o r co m ponen t.

T he no rm al cu rv e  is M -shaped (Fig. 1). W ith in  th is  p a tte rn , tw o  m ain  
ty p e s  m a y  be d is tin g u ish e d  according to  th e  h e ig h t a t  w hich th e  dip b e tw een  
th e  tw o  m ain  deflec tions is  located.

F ig . 1. N orm al type  A a n d  В sV cu rve
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T h ree  ch a rac te ris tic  p o in ts  h av e  been selected  on the  n o rm a l sY ECG: 
th e  f ir s t  an d  second m ax im u m  p o in ts  (дг an d  g2) and  th e  m in im um  (D ), falling 
b e tw een  th e  tw o peaks (Fig. 2).

Normal group

QRS

F ig . 2. S ta tis t ic a l  analysis o f n o rm al sV cu rv e . L e ft side: ev a lu a tio n  of co n fig u ra tio n . R ig h t 
side: ana ly sis  on  th e  basis o f n/10 division

Features o f  the normal tracing

Q i D Ог

X 125.9 90.0 133.4 mV/sec

95%  fiducial lim it ± 3 .6 ± 1 1 .2 ± 4 .4  mV/sec

Average tim ing 27.7 36.8 44.1 msec

T h e Q RS div ided  in to  10 eq u a l p a r ts  failed to  d isp lay  th e  f in e r  details, 
in  p a r tic u la r  th e  D -m inim um  on th e  n o rm a l trac in g , p ro b ab ly  b ecau se  it  falls 
b e tw een  tw o sam plings.

Features o f  the n /10 s V  actual vector

1/10 2/10 3/10 4/10 5/10 6/10 7/10 8/10 9/10 QRS

X 18.6 69.8 114.5 100.9 104.8 86.5 40.2 10.1 3.4 0

95%  fiducia l
l i m i t ± 1 0 .5 ± 1 6 .7 CO ± 1 2 .8 ± 1 5 .6 ± 1 6 .9 12.3 ± 2 .5 ± 0 .7 0

L e ft bundle-branch block. T he  sV cu rv e  o f 28 p a tie n ts  has been  a n a ly zed ; th e  
le f t b u n d le -b ran ch  block w as u n co m p lica ted  in  15, and  asso c ia ted  w ith  m yo
ca rd ia l in fa rc tio n  in  13 cases.
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O n th e  sY o f u n c o m p lic a te d  left b u n d le -b ra n c h  block , an  in itia l an d  a  
te rm in a l  p eak  (gx an d  q2) co u ld  be d istingu ished . I n  th e  m iddle section  o f th e  
Q R S , b e tw een  D x an d  D 2, co n d u c tio n  slows d ow n  (F ig . 3).

Features o f the s V  curve

ei Di Qz

X 104.3 9.5 13.0 70.0 mV/sec

95%  fiducial lim it ± 1 9 .3 ± 4 .0 ± 4 .1 ± 2 0 .3  mV/sec

A verage tim ing 25.3 42.3 93.0 109.0 msec

A verage w id th  o f Q R S  is 147 msec. M ax im u m  v e lo c ity  is a tta in e d  in  th e  
in i t ia l  p a r t  of the  Q R S. S low ing  of conduction  o ccu rs  be tw een  42.3 an d  93.0 
m sec. V elocity  increases a g a in  term inally , w ith o u t, how ever, a tta in in g  th a t  
o f  th e  in itia l phase (px > e 2)-

T h e  resu lt o b ta in e d  b y  q u a n tita tiv e  an a ly s is  on th e  n /10-po in t basis 
ag reed  well w ith  th e  a sse ssm en t of co n fig u ra tio n .

I n  left b u n d le -b ran ch  b lock  associated  w ith  m y o card ia l in fa rc tio n , con
f ig u ra tio n  of the  sY EC G  w as sim ilar as in  th e  u n c o m p lic a te d  form . T here w ere 
tw o  p eak s (gx and p2). I n  th e  m iddle p o rtion , b e tw e e n  D x an d  D 2, ve lo c ity  d i
m in ishes. Low er a m p litu d e s  an d  a more m a rk e d  decrease in velocity  in  th e  
te rm in a l portion  w ere fo u n d  in  th e  cases asso c ia ted  w ith  m yocard ia l in fa rc tio n .

T h e  w id th  of th e  c u rv e  am o u n ted  to  140.8 m sec on th e  average. Slow ing 
o f  co n d u c tio n  fell b e tw een  43 .5  and  80 msec. In  th e  n /10 division th e  d e fin ite  
slow ing  o f conduction  in  th e  te rm in a l section  is c le a r ly  seen. The d ifference in  
m a g n itu d e  of the  Q R S sV v e c to rs  7/10 and  8/10 b e tw een  uncom plica ted  le ft
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Features o f  the s V  ECG

6l D. D, e»

X 96.9 8.8 7.2 45.8 mV/sec

95%  fiducial lim it ± 2 3 .2 ± 3 .2 ± 2 .5 ±21.9m V /sec

A verage tim ing 24.6 43.5 80.0 95.4 m sec

b u n d le -b ra n c h  b lock  a n d  b u n d le -b ra n c h  b lock  associa ted  w ith  m y o ca rd ia l 
in fa rc tio n  was sign ifican t s ta tis t ic a lly  (p <  0.05).

R igh t bundle-branch block. T he  sYECG w as s tu d ie d  in  a to ta l  o f  19 p a 
tie n ts  w ith  r ig h t b u n d le -b ra n c h  b lock ; 14 cases w ere u n co m p lica ted  an d  5 
asso c ia ted  w ith  m yocard ia l in fa rc tio n .

In  sim ple b lock th e  f ir s t  h a lf  o f th e  sV cu rv e  show ed tw o p eak s  (gx and  
q2) an d  a m in im um  (D). I n  th e  second p o rtio n  o f  th e  curve th e re  w as a  m ark ed  
decrease in  velo c ity  (its b eg in n in g  is m ark ed  b y  x). T he  te rm in a l p o rtio n  show ed 
a s lig h t increase  in  v e lo c ity  (8) (F ig . 4).

Typical features

Ci D c* X Q

X 127.1 24.9 126.4 4.1 13.4 m V/sec

95%  fiducia l lim it ± 2 4 .6 ± 1 5 .2 ± 3 2 .8 ± 1 .9 ± 9 .0  m V/sec

A verage tim in g 30.3 41.4 50.4 66.4 111.4 m sec
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M ean w id th  o f  th e  cu rv e  w as 141.8 m sec, th e  decrease in  v e lo c ity  beg an  
a t  66.4 m sec. I ts  te rm in a l a tta in e d  only 10%  o f th e  peak . The n /1 0 -p o in t d i
v is io n  failed  to  show  th o se  de ta ils  o f co n fig u ra tio n . Slow ing o f Q RS b eg an  a t 
th e  a c tu a l v ec to r 5/10.

I n  r ig h t b u n d le -b ra n c h  b lock  associa ted  w ith  m yocard ia l in fa rc tio n  th e  
sV cu rv e  was rem in iscen t in  co n figu ra tion  of t h a t  fo u n d  in  sim ple r ig h t bund le- 
b ra n c h  block. M ean w id th  o f  th e  com plex m easu red  127 m sec. Slow ing o f con
d u c tio n  could be localized  a t  65 m sec. The n/10 p o in t sy stem  an d  co n fig u ra tio n  
an a ly s is  gave co m p arab le  re su lts . A s ta tis t ic a lly  sig n ifican t d ifference was 
fo u n d  betw een  th e  tw o  g ro u p s on ly  in  th e  m a g n itu d e  o f  th e  QRS sV 5/10.

L e ft anterior hem iblock. The sV curve h as  b een  s tu d ied  in 17 p a tie n ts . 
T h e  d iagnosis o f le ft a n te r io r  hem iblock w as b ased  on  th e  u su a l c r ite r ia . In  6 
cases le f t a n te rio r h em ib lo ck  w as associa ted  w ith  m yo card ia l in fa rc tio n .

C onfigura tion  an a ly s is  allow ed to  d iv ide th e  cu rves in to  tw o ty p es .
T y p e  A (6 cases)
T h e  f irs t p eak  is lo w er th a n  th e  second <  g2) (F ig. 5), m ean  w id th  

w as 91.7 msec.

Typical features

Ci D C 2 Y

X 97.5 3.2 163.3 4.3 mV/sec

95%  fiducial lim it ± 4 8 .5 ± 2 .6 ± 1 0 .8 ± 3 .9  mV/sec

A verage tim ing 32.5 39.2 50.0 62.5 msec

T y p e  В (5 cases)
T h e  f irs t p eak  is h ig h e r  th a n  th e  second (px ]>  q2) (F ig. 6), m ean  w id th  

w as 118 msec.

Typical features

Ci D c2 Y

X 150 46 119 14 mV/sec

95%  fiducial lim it ± 2 3 .6 ± 5 .3 ± 3 0 ± 1 5 .5  mV/sec

Average tim ing 27 43 70 84 msec

Slow ing of co n d u c tio n  fell betw een 84 a n d  118 msec.
A nalysis on th e  basis  o f th e  n/10 d iv ision  an d  on th e  basis of c o n fig u ra 

tio n  y ie lded  com parab le  re su lts .
B etw een  g roups A a n d  В th e re  w as a s ig n if ic a n t difference in  respect 

o f th e  tim e  in te rv a ls  2/10, 3/10, 4/10, 5/10, 8/10 a n d  9/10. T he m ost conspicuous
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Fig. 5. sV ECG of le ft an te rio r  h em ib lo ck , ty p e  A

nemiblock. type в

QRS

Fig. 6. sV ECG  of left an te rio r  h em ib lo ck , ty p e  В

difference be tw een  u n co m p lica ted  left a n te r io r  hem ib lo ck  and its  fo rm  asso
c ia ted  w ith  m y o card ia l in fa rc tio n  lies in a d e fin ite  decrease in th e  a m p litu d e s .

B etw een  ty p e  A left an te rio r hem ib lock  a n d  its  form  associa ted  w ith  
m yocard ia l in fa rc tio n , th e re  was a sig n ifican t d ifference (p <[ 0.05) in  th e  
am p litu d es in  sections 4/10 and  5/10.

In  right bundle-branch block combined w ith  left anterior hem iblock , th e  
sV w as s tu d ie d  in  6 cases.

T he p a t te rn  w as rem in iscen t in  its  c o n fig u ra tio n  o f th a t  found  in  u n 
co m plica ted  r ig h t b u n d le -b ran ch  block, d isp lay in g  tw o  peaks (gj an d  q2) a n d  
a m in im um  (D) be tw een  th em . The beg inn ing  o f  decrease in  co n d u c tio n  v e 
lo c ity  is m ark ed  x . M ean d u ra tio n  of th e  co m p lex  w as 133.3 sec.
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Typica l fea tures

ei D 62 X

X 103.3 9.0 11.7 7.5 mV/sec

95%  fiducia l lim it ± 2 6 .0 ± 4 .9 ± 5 2 .4 ± 6 .4  mV/sec

A verage tim ing 25.8 38.3 54.2 67.5 m sec

Pacem aker stim ula tion . T he sY w as s tu d ie d  in  11 p a tie n ts  w ith  r ig h t  or 
le f t v e n tr ic u la r  pacing ; 5 o f these  p a tie n ts  h a d  experienced m y o c a rd ia l in 
fa rc tio n .

T h e  sV cu rve  begins w ith  a h ig h -a m p litu d e  com ponent co rresp o n d in g  
to  th e  p a c e m a k e r spike, its  am p litu d e  ex ceed in g  200 mV/sec an d  its  d u ra tio n  
b e in g  2 m sec in  the  m a jo rity  o f cases. T h is is followed, in  acco rd an ce  w ith  
th e  re tro g ra d e  sp read  of v e n tr ic u la r  s t im u la tio n , b y  a considerab le  decrease 
in  v e lo c ity  (F ig . 7). T he e x te n t o f slow ing a n d , hence, th e  c o n fig u ra tio n  o f

Ю О  m m/sec

1

Г

X

Y

Z

sV

Fig. 7. sV ECG  in  case o f  p a c e m a k e r  s tim u la tio n

th e  tra c in g , show  w ide in d iv id u a l v a r ia tio n s , th ere fo re  no s ta t is t ic a l  analy sis  
w as p erfo rm ed .

W ith  le f t v e n tr ic u la r  pacing , th e  sY w as consisten t w ith  th e  p a t te rn  
o f  r ig h t  v e n tr ic u la r  s tim u la tio n .
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D iscussion

T he sp a tia l v e lo c ity  cu rve  described  b y  H e l l e r s t e i n  an d  H a m l i n  [3] 
p e rm its  a re liab le  d efin itio n  o f th e  ve lo c ity  o f th e  ac tiv a tio n  p rocess; i t  can  be 
d e te rm in ed  b y  analogue [6, 8] or d ig ita l [2, 10] com pu ters. T he an a lo g u e  com 
p u te rs  are  p re fe rab le  as th e y  allow an  e v a lu a tio n  o f th e  c o n fig u ra tio n . R e
g is tra tio n  b y  a d irec t-w ritin g  a p p a ra tu s  is sim ple an d  exped itious. S ta tis t ic a l  
e v a lu a tio n  b y  th e  tw o  m ethods has p ro v id ed  a re liab le  basis for th e  d e fin itio n  
o f th e  sV p a tte rn s  o f in d iv id u a l ECG  syndrom es.

Ja p a n e se  a u th o rs  [7, 9] h av e  s tu d ie d  th e  sY ECG in m y o ca rd ia l in fa rc 
tio n , v e n tr ic u la r  h y p e r tro p h y  an d  b u n d le -b ra n c h  block. A m ong all th e  electro - 
card io logic  p rocedures, th e  sV curve  has b een  found  to  prov ide th e  m o st re 
liab le  in fo rm a tio n  in  th e  case o f in tra v e n tr ic u la r  conduction  defec ts .

A decrease in  co n duc tion  v e lo c ity  is d isp lay ed  on th e  ECG in  th e  form  
o f n o tch in g , on th e  YCG as a co n d en sa tio n  o f th e  tim e -d a rts  o f th e  L issa jous- 
loop. T he sV ECG  p rov ides for q u a n ti ta t iv e  analysis , in  o th e r w o rd s , i t  gives 
th e  ab so lu te  m ag n itu d es  o f th e  in d iv id u a l a c tu a l vec to rs of v e lo c ity  a n d  p e r
m its  an  a c c u ra te  loca liza tio n  o f th e  tim in g  o f  conduction  defects , i.e . o f  th e  
decrease in  ve loc ity .

In  th e  p re se n t s tu d y  co n d u ctio n  d efects  o f d iffe ren t ty p es  h a v e  been  ex 
am ined  fo r th e ir  sV ECG p a tte rn . In  le f t b u n d le -b ra n c h  block th e  sV w as fo u n d  
to  decrease co nsiderab ly  in th e  m iddle p o rtio n  an d  to  increase again  te rm in a lly . 
A r ig h t b u n d le -b ran ch  b lock  is ch a rac te rized  b y  an  un iform  slow ing  in  th e  
second p o rtio n  o f th e  Q RS.

To ou r b e s t know ledge, th e  sV cu rve  has n o t been s tu d ied  b e fo re  in  con
n ec tion  w ith  th e  d iffe ren t ty p es  o f b u n d le -b ra n c h  b lock  and  w ith  p acem ak er-  
s tim u la tio n .

T he sV ECG  allow ed to  d iscern  tw o  ty p e s  o f le ft an te rio r  h em ib lock , 
viz. ty p e  A ch a rac te rized  b y  a n a rro w  Q R S, w ith  th e  second p eak  b e in g  ta lle r  
th a n  th e  f ir s t;  a n d  ty p e  В w ith  a Q R S o f a m ean  w id th  g re a te r  th a n  in  th e  
f irs t  ty p e  an d  w ith  its  f irs t p eak  ta lle r  th a n  th e  second. The deep S fo u n d  in 
lead  V 5 o f th e  ECG in  these  p a tie n ts  is be lieved  to  be in d ica tiv e  o f  a la te n t  
r ig h t v e n tr ic u la r  conduction  defect.

T he sV ECG in b ifasc icu la r b lock  is s im ila r to  th a t  found  in  r ig h t  bund le- 
b ran ch  block.

In  case o f p acem ak er-s tim u la tio n , th e  sV ECG is m arked  b y  a h ig h  velo 
c ity  sp ike , follow ed, in  accordance w ith  re tro g ra d e  m yocard ia l co n d u c tio n , 
b y  a decrease in  co n duc tion  to  an  in d iv id u a lly  v a riab le  ex ten t.

T he sV ECG helps to  id en tify  m y o card ia l in fa rc tio n  in th e  case  o f  in t r a 
v e n tr ic u la r  co n d u c tio n  defects. In  le ft b u n d le -b ra n c h  block, m y o c a rd ia l in 
fa rc tio n  re su lts  in  a fu r th e r , in  th e  f irs t  p lace te rm in a l, decrease in  v e lo c ity , 
th e  d ifference b e tw een  u n co m p lica ted  le ft b u n d le -b ran ch  b lock  a n d  i ts  form
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a sso c ia te d  w ith  m y o ca rd ia l in fa rc tio n  h av in g  b e e n  found  sig n ifican t in  th is  
re sp e c t. T he sY ECG has th u s  proved  a new  h e lp fu l too l in th e  d iffe re n tia tio n  
o f  tw o  groups.
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URINARY EXCRETION OF ACIDIC 
GLYCOSAMINOGLYCANS IN RILHARZIASIS

By

E. Z. K h a f a g y , A. E l-G o h a r y , F . Y . S h al ab y  and G. O s m a n

LABORATORY OF BIOCHEMISTRY, NATIONAL RESEARCH CENTRE, CAIRO, EGYPT 

(R eceived , A u g u st 1, 1973)

Acidic g lycosam inog lycans (AGAG) in  u rin e  have been e s tim a te d  in  15 no rm al 
su b jec ts  and  54 b ilh a rz iasis  p a tie n ts . T h e  b ilha rz iasis  p a tie n ts  w ere d iv id e d  in to  four 
g roups accord ing  to  th e  sev e rity  a n d  p ro g ress o f th e  disease: (i) a c tiv e  b ilh a rz ia s is  in 
fectio n ; (ii) c lin ical hepato sp len o m eg aly ; (iii) c lin ical h ep ato sp lenom egaly  p lu s asc ites; 
(iv) h ep ato sp len o m eg aly  p lus asc ites an d  oedem a.

U rin a ry  A G A G  ex cre tio n  w as s ig n ifican tly  e levated  in  all th e  p a t ie n ts  w ith  th e  
ex cep tio n  of th o se  in  g roup  (iv). E x c re tio n  o f h e p a ritin  su lfa te  w as in c reased  in  every  
p a tie n t. T hus co n n ec tiv e  tissue  m etab o lism  is a ffec ted  by  b ilharzia l in fec tio n .

Introduction

A n increase in  th e  u r in a ry  AGAG ex c re tio n  has been described  in  H u r le r ’s 
sy n d ro m e  [1], M arfan ’s syndrom e [2], th e  M orquio— U llrich  sy n d ro m e  [3], 
in f la m m a to ry  co n d itions o f th e  co nnec tive  tissu e  such as rh e u m a to id  a r th r i t is  
[4] an d  system ic lu p u s  e ry th em a to su s  [5]. In  view  of these  f in d in g s , in te re s t  
in  AGA G  has been e x te n d e d  to  o th e r  con d itio n s no t invo lv ing  th e  co n n ec tiv e  
tissu e , an d  increased  am o u n ts  h av e  been fo u n d  in  p a tien ts  w ith  ja u n d ic e  [6], 
n eo p las tic  disease [7], d iab e tes  m ellitus [8], liv er dam age [9] an d  d issem in a ted  
m a lig n a n t diseases, p a r tic u la r ly  leu k aem ia  [7].

A lthough  th e  m a in  p a tho log ica l lesions o f b ilharziasis are  fo u n d  in  th e  
u ro g e n ita l an d  d igestive  o rgans, an y  sy s tem  or organ m ay  be in v o lv ed  in 
c lu d in g  th e  skin [10], ca rd io -p u lm o n ary  [11] and  nervous sy s tem  [12], th e  
eyes [13] and  th e  end o crin e  system  [14].

T hese find ings h a v e  p ro m p ted  us to  s tu d y  th e  effect o f b ilh a rz ia l in fec
tio n  on connective tis su e  m etabo lism  as re flec ted  b y  th e  level a n d  ty p e s  of 
AGAG excre ted  in  u rine .

Materials and methods

T w en ty -fo u r-h o u r sam ples o f u rine  were co llected  from  a d u lt m ale  b ilh a rz ia s is  p a tie n ts  
a t  d iffe ren t stages o f th e  d isease. Sam ples w ere co llected  from  19 p a tie n ts  w ith  a c tiv e  u r in a ry  
b ilha rz iasis , 19 w ith  clin ical h ep ato sp lenom egaly , 8 w ith  clinical h ep a to sp len o m eg a ly  p lus 
asc ites , an d  8 w ith  hep ato sp len o m eg aly  p lu s asc ites  an d  oedem a, all in p a tie n ts  o f K a s r  E l- 
A ini H o sp ita l, College of M edicine, Cairo U n iv e rsity . T w en ty -fou r-hour sam ples o f u r in e  from  
fifteen  n o rm al a d u lt m ales w ere used  as co n tro l. T hese  su b jec ts  had  h ad  no b ilh a rz iasis .

Ada Medica Academiae Scientiarum Hungaricae 31, 1974



2 6 E. KHAFAGY et al.

(1 )  Iso la tio n  o f  acidic glycosam inoglycans fr o m  urine

T h e  m eth o d  used  fo r th e  iso la tio n  of acidic g ly co sam in o g ly can s was a m o d ifica tio n  of 
t h a t  o f D if e r r a n t e  a n d  R ic h  [15] an d  T hom pson  a n d  Ca st o r  [6].

A fte r  5%  a ce ty lp y rid in iu m  b rom ide had  b een  a d d e d  a t  a  r a te  o f 8 m l pe r 100 m l u rin e  
in  th e  p resence  of 0.05 M so d iu m  su lp h a te , th e  so lu tio n s w ere  k e p t a t  4°C overn igh t. T h e  p re 
c ip i ta te s  w ere collected  b y  c en tr ifu g a tio n  and w ashed  sev e ra l tim e s  w ith  5 m l p o rtio n s o f  95%  
e th a n o l  a n d  e x tra c te d  w ith  5 m l o f  2 M sodium  ch lo rid e  a n d  1 m l o f  m eth an o l b y  a g ita tio n . 
In so lu b le  m a te ria l w as c en tr ifu g e d  an d  ex trac ted  in  th e  sam e  w ay  w ith  2 M sodium  ch lo ride . 
T h e  su p e rn a ta n ts  w ere co m b in ed . T h e  acidic g lyco sam in o g ly can s w ere th e n  p re c ip ita te d  w ith  
4 v o lu m e s  o f 95%  e th a n o l a t  4°C overn igh t.

T h e  resu ltin g  p re c ip ita te  w as centrifuged a n d  d isso lv ed  in  5 m l o f d istilled  w a te r  a n d  
th e  hex o sam in e  an d  u ro n ic  a c id  c o n te n t was e s tim a te d  acco rd in g  to  D isch e  an d  B o r e n - 
f r e u n d  [16] an d  D is c h e  [17], re spec tive ly .

Table I

C om position o f  samples o f  acid glycosaminoglycans isolated fro m  24-h-urine sample o f  norm al 
subjects and bilharziasis patients at d ifferen t stages o f  the disease

No. of Chemical analysis, mg/24 h
speci
men Uronic acid Hexosamine

Control

m ean

range

15

2.22

(0.98— 3.46)

1.90

(0 .9 3 -2 .8 8 )

Stage I + 

m ean 

range 

P

19
6.74

(2.44— 11.04)

0.001

5.94

(1 .8 4 -1 0 .0 4 )

0.001

Stage I I ++ 

m ean 

range 

P

19
5.88

(2 .9 6 -8 .5 0 )

0.001

5.10

(2 .8 5 -7 .3 5 )

0.001

Stage I I I*  

m ean 

range 

P

8
6.52

(2.34— 10.70)

0.005

5.63

(3 .0 8 -8 .1 8 )

0.005

Stage IV** 

m ean 

range 

P

8
1.14

(0 .8 2 -1 .4 6 )

0.005

1.19

(0 .6 6 -1 .7 2 )

0.005

+ A ctive u rin a ry  b ilha rz iasis .
' H epatosp lenom egaly .
** H epatosp lenom egaly  p lu s  ascites and oedem a. 
P  Level of significance.
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(2 )  Fractionation  and  characterization o f  acidic glycosam inoglycans isolated fr o m  urine

T h e  iso la ted  A G A G  w ere in cu b a ted  w ith  t ry p s in  a n d  p ap a in  as described  p rev io u s ly  
[15]. T he d igested  p ro te in  w as rem oved  b y  Sev a g ’s te c h n iq u e  [18], and  th e  sam ple  w as d ia lyzed  
ag a in st d istilled  w a te r  a t  4°C fo r 24 h rs, th e n  th e  A G A G  w as rep rec ip ita ted  b y  th e  a d d itio n  
o f 4 volum es of 95%  e th a n o l. T he iso lated  p u rified  A G A G  w as th en  su b jected  to  f ra c tio n a tio n  
as follows.

(3 )  Column chromatography on Dowex-1 X  (2 0 0  400 mesh) in the chloride fo r m

T h e  resin  w as p re tre a te d  using  th e  m eth o d  o f  Sc h il l e r  e t al. [19], th e n  a  sam ple  of 
p u rified  AGAG disso lved  in  5 m l d istilled  w a te r  w as a d d ed . T h e  colum n w as th e n  w ash ed  w ith  
d istilled  w a te r  (40 m l) a n d  th e  sam ple w as e lu ted  s tep w ise  w ith  increasing  c o n ce n tra tio n s  of 
NaCl: 0.5 M, 1.25 M, 1.5 M, 2 M an d  fin a lly  3 M (40 m l each ). F rac tio n s o f 5 m l w ere co llected . 
The e lua tes w ere assay ed  fo r AG AG co n ten ts  b y  a p p ly in g  th e  carbazole m eth o d  o f  D is c h e  [17] 
for u ron ic  acid an d  th e  a n th ro n e  m eth o d  of A n d r e a n i a n d  Grray  [20] for hexoses.

(4 )  P aper chromatography o f  acid hydrolyzate o f  acidic glycosam inoglycans

F o r fu r th e r  c h a ra c te riz a tio n  of th e  AGAG e lu te d  fro m  th e  Dowex-1 co lu m n , th e  e lu a te  
o f each  frac tio n  w as su b je c ted  to  dialysis, th e n  c o n c e n tra te d  in  vacuo a t  40°C a n d  h y d ro ly zed  
w ith  6N  HC1 in a sealed  tu b e  a t  100°C for 4 hrs. T h e  h y d ro ly za te s  were freed  o f HC1 b y  d is til
la tio n  u n d e r  v acu u m  a t  40°C to  d ryness. T he solid m a t t e r  le f t in  th e  flask  w as ta k e n  u p  in  0.1 
m l o f d is tilled  w a te r  a n d  a few  d rops o f i t  w ere d ro p p e d  on  W h a tm an ’s No. 1 p a p e r. T h e  ch ro 
m ato g ram s w ere ru n  in a  single descending d irec tio n  fo r 21 h rs  in  so lven t I ,  b u ta n o l  : p y r i
dine : w a te r  ( 5 : 3 : 2  v /v ) a n d  so lven t I I  e th y la c e ta te  : p y rid in e  : w a ter (12 : 5 : 4 v /v ). S ta n d 
ard  so lu tions o f L -fucose, D -m annose, D-glucose, D -g a lac to se , D -glucosam ine a n d  D -g lu cu ro n ic  
acid  w ere used  as co n tro ls . A cid h y d ro ly za te  of c h o n d ro itin  su lp h a te  was also u sed  as g a la c to s
am ine reference.

F o r  d e tec tio n  of th e  sugars, a ir-d ried  c h ro m a to g ra m s were tre a te d  w ith  s ilv e r-n itra te  
reag en t.

Results

T he m ean  level o f AGAG ex cre ted  in  14 h rs b y  b o th  no rm al a n d  b ilh a r- 
ziasis p a tie n ts  a t  d iffe ren t stages of th e  d isease a re  show n in T ab le  I .  S ta tis t ic a l  
analysis  an d  th e  t- te s t  in d ica ted  th e  in c rea se  in  AGAG an d  w ere h ig h ly  
s ig n ifican t in  all b ilh arz iasis  p a tie n ts  w ith  th e  ex cep tio n  of those  w ith  h ep a to -  
sp lenom egaly  p lus asc ites and  oedem a.

T he ty p e  o f  A G A G  excre ted  in  n o rm a l a n d  b ilharz ia l u rine  w as d e te r 
m ined a fte r  f ra c tio n a tio n  o f th e  p u rified  A G A G  on Dowex-1. W hen  an  a liq u o t 
o f  AGAG was ap p lied  to  th e  colum n, th ree  u ro n ic  acid positive frac tio n s  w ere 
e lu ted  a t  1.25 M, 1.5 M an d  2 M NaCl fra c tio n s , respec tive ly ; a hexose-positive  
frac tio n  w as also e lu te d  a t  3 M NaCl.

T he th ree  u ro n ic -ac id -p o sitiv e  fra c tio n s  w ere iden tified  a f te r  d ialysis, 
c o n cen tra tio n , acid  h y d ro ly sis  and  c h ro m a to g ra p h y , using th e  so lv en t sy stem s 
I  and  I I .  T he ch ro m a to g ram s revealed  th e  p resence  of g lucosam ine in  th e  
e luates o f th e  1.25 M N aCl frac tio n , in d ic a tin g  th e  possible presence o f  hep ari- 
t in  su lp h a te  ( th e  a m o u n t o f h ep a ritin  su lp h a te  w as de te rm ined  in  th e  e lu ted  
m a te ria l b y  th e  m e th o d  o f D ische  an d  B o r e n f r e u n d  [16] as m o d ified  by  
L a g u n o f  an d  W a r r e n  [21], depend ing  u p o n  th e  d e te rm in a tio n  of N -su lp h a te ),
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a n d  g a lac to sam in e  in  th e  1.5 M an d  2 M N aC l frac tio n s , ind ica tin g  th e  possib le  
p re sen ce  o f  chondro itin  su lp h a te .

T h e  hexose-positive f ra c tio n  e lu ted  a t  3 M N aCl was found  to  re sem b le  
k e r a ta n  su lp h a te  as in d ic a te d  b y  th e  ra tio  o f hexose to  hexosam ine (1 : 1). 

T h e  resu lts  of these  an a ly ses  are  su m m arized  in  T able II.

Table I I

Types o f  acidic glycosaminoglycans in  urine

Glycosaminoglycans Normal percent 
of total

Bilharziasis 
percent of 

total

N -sulfated g lycosam inoglycans
(calculated as h e p a ritin  su lphate) 16.88 24

K era tan  su lphate 5.13 3.22

C hondroitin su lphate 64.63 58.78

T h e  frac tio n a tio n  re su lts  rev ea led  t h a t  th e  m a jo r AGAG e x c re te d  b y  
n o rm a l h u m a n s  is ch o n d ro itin  su lp h a te , w ith  sm all am o u n ts  of h e p a r it in  su l
p h a te  a n d  k e ra ta n  su lp h a te  as in d ic a te d  in  T ab le  II.

A G A G  excretion  is co n sid e rab ly  in c reased  in  b ilharziasis. A cco rd in g  to  
T h o m p s o n  an d  Ca sto r  [6], th is  m ig h t be b o th  a q u a lita tiv e  and  a q u a n t i ta t iv e  
m e a su re  o f th e  a lte red  co n n ec tiv e  tissue  m etab o lism .

W e fo u n d  th a t  in  b ilh a rz iasis  h e p a ritin  su lp h a te  is p ro p o r tio n a te ly  in 
c re a se d , w hile  th e  a m o u n t o f  ch o n d ro itin  su lp h a te  an d  k e ra ta n  su lp h a te  are 
p ro p o r t io n a te ly  decreased.
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(R eceived  S ep tem b er 3, 1973)

T w elve a ll-n igh t p o ly g rap h ic  reco rds o f  11 p a tie n ts  w ith  PM  ep ilep sy  w ere a n a 
lyzed . PM  seizures ap p ea red  in  th e  tra n s it io n a l pe rio d s from  w ake s ta te  to w a rd s  sleep, 
d u rin g  tra n s ie n t aw ak en in g  an d  in  th e  tra n s it io n a l  periods to  an d  from  ra p id  sleep. 
D e ta iled  analysis o f th e  tra n s it io n a l periods b y  ex am in a tio n  of th e  d y n a m ic s  o f fo u r 
levels of v ig ilance in every  20 seconds, show ed th a t  PM  absences occur a f te r  a  f lu c tu a tio n  
o f th e  v ig ilance level and  th e re  is a n  o p tim u m  b a n d  o f slig h tly  depressed  v ig ilan ce  p ass
in g  th ro u g h  w hich , especially  in  th e  d irec tio n  from  a m ore superfic ia l to  a d eep e r s ta te , 
fa c ilita te s  th e  occurrence o f PM  absences.

N um erous stud ies h av e  b e e n  carried  o u t concern ing  th e  re la tio n  o f p a r 
o x ysm s w ith  sp ike-w ave d ischarges and  sleep (G ib b s  and  Gib b s  [10 ], J anz  
[15], B a t i n i  [2], N i e d e r m a y e r  [20], A n g e l e r i  e t al. [1], P a t r y  e t  al. 
[24 ]) .  I t  is w ell-know n since th e  w ork  o f G i b b s  e t al. [9] t h a t  slow  sleep 
(SS) au g m en ts  th e  n u m b er o f sp ike-w ave discharges. M odern p o ly g rap h ic  
in v es tig a tio n s  have  con firm ed  th is  s ta te m e n t. All in v es tig a to rs  a re  u n a n i
m ous in  t h a t  falling  asleep an d  sup erfic ia l slow  sleep stages (s tag e  1 an d  
th e  b eg in n in g  p a r t  o f s tag e  2) fa c ilita te  th e  ap p earen ce  of sp ike-w ave  p a r 
oxysm s (SW p), w hile in  deep er slow sleep th e  d ischarges un d erg o  succes
s iv e  m od ifica tions. A lth o u g h  in  th ese  periods a g rea t n u m b er o f  e lec tric  d is
charges is p re sen t, th e y  do n o t ap p e a r in  th e  ty p e  o f SW p-s w h ich  a re  co rre 
la te d  w ith  p e tit-m a l p aro x y sm s o f th e  aw ake s ta te  (D e l a n g e  e t  al. [5], 
Ca d il h a c  e t al. [4[, Ga s t a u t  [7 .], R o ss  e t al. [28], P a s s o u a n t  a n d  Ca d i l - 
h ac  [22], St e v e n s  e t al. [29], H alász  an d  D é v é n y i  [13]). D u rin g  ra p id  
sleep (R S) th e  early  a u th o rs  observed  no or o n ly  a few d ischarges. L a te r , 
R o ss  e t al. [28] an d  P a s s o u a n t  [23] fo u n d  th e  sam e d is tr ib u tio n  b u t  th e y  
em phasized  th e  g rea t s im ila rity  of th e  SW p-s in  RS w ith  th e  p a ro x y sm s of 
th e  aw ak e  s ta te . P a s s o u a n t  has p o in te d  to  th e  h igh  p ro b a b ility  o f a p p e a ra n ce  
in  perio d s o f tra n s itio n  b e tw een  slow  an d  ra p id  sleep. As reg a rd s R S  periods, 
th e  p o o rly  o rganized  ones show ed m ore f re q u e n t SW p-s. To g a in  a deep er 
u n d e rs ta n d in g  of th e  co rre la tio n  o f SW p-s an d  th e  level o f v ig ilance , i t  seem ed

* T his w ork  was p e rfo rm ed  in  th e  Service de P h y sio -P ath o lo g ie  des M alad ies N erveuses, 
F a c u lté  de M edicine, M ontpellier.

** P re se n t address: N a tio n a l In s t i tu te  o f P u b lic  H e a lth , B u d ap est.
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n e c e ssa ry  to  d is tin g u ish  in  sleep records b e tw een  S T p - s  w hich are  co rre la ted  
w ith  p e tit-m a l p a ro x y sm s a n d  electric  d isch arg es; a n d  to  analyze in  g re a te r  
d e ta il  th e  co rre la tio n  o f  p e ti t-m a l absences a n d  R S periods. P re se n t p a p e r 
re p o r ts  on such a s tu d y .

Material and m ethods

T h e  d a ta  p re sen ted  w ere y ie ld ed  b y  12 a ll-n ig h t p o ly g rap h ic  e x am in a tio n  of 11 p a tie n ts . 
A ll h a d  ty p ic a l  p e tit-m a l absences as th e  lead ing  m a n ife s ta tio n  of th e ir  illness a n d  from  th e  
E E G  p o in t  o f view , sy n ch ro n o u s b ila te ra l  SW p-s. T h e  c lin ica l d a ta  o f th e  p a tie n ts  a re  su m m ar
ized  in  T ab le  I. N ine p a tie n ts  h a d  fre q u e n t a tta c k s  an d  w ere in  a  poor co n d ition ; one p a tie n t  
h a d  few , a n d  one h ad  no se izures d u rin g  th e  ex am in a tio n s . A n ticonvu lsive  t re a tm e n t  w as sus
p e n d e d  24 — 48 hours before  th e  ex am in a tio n . M ost p a tie n ts  w ere spending  th e ir  f i r s t  n ig h t in  
th e  la b o ra to ry ,  and  on ly  som e w ere w ell-accustom ed to  la b o ra to ry  c ircum stances.

F o r  th e  p o ly g rap h ic  ex am in a tio n s , a  16-channel A L V A R  E E G  a p p a ra tu s  w as used . 
T he E E G , E O G  (1 or 2 lead s) th e  EM G  (ch in  an d /o r m asse te r) , an d  in  som e cases th e  E D G , 
w ere re co rd e d  from  sk in  e lec tro d es. D u rin g  th e  re g is tra tio n , b eh av io u r an d  m o to r a c tiv ity  o f 
th e  p a t ie n ts  w ere fo llow ed b y  te lev is io n  inside th e  sleep-boxes b y  an  u ltra re d  cam era . T hree  
p a t ie n ts  w ere  s tim u la te d  b y  a u d ito ry  stim uli (h a n d  c laps) g iv en  a t  ran d o m  in  ev ery  phase  
o f  sleep  a n d  in  tw o fu r th e r  sleep records th e  E E G  re a c tio n s  to  a ro u sa l p ro v o k ed  b y  sp o n ta 
neo u s b o d y  m o v em en ts , w ere a lso analyzed .

I n  10 records o f 9 p a tie n ts  th e  tra n s it io n a l pe rio d s b e tw ee n  slow an d  ra p id  sleep a n d  th e  
ra p id -s le ep  periods w ere  a n a ly zed  to g e th e r in  m ore d e ta il. I n  th ese  periods ev ery  20 seconds 
w ere e x am in ed  an d  th e  follow ing fac to rs  w ere reg is te red : th e  p resence of ex te rn a l o r in te rn a l 
a ro u sa l in flu en ce  (a u d ito ry  s tim u li an d  b o d y  m o v em en ts), sleep-spindles an d /o r K -com plexes, 
m u sc u la r  to n e , eye m o v em en ts , a lp h a  rh y th m s .

A cco rd in g  to  th e  p resence  or absence and  th e  co m b in a tio n s  of these  fac to rs , fo u r levels 
w ere d is tin g u ish ed  in  ev ery  p e rio d  consisting  of t ra n s it io n a l  s leep -rap id  s leep -tran s itio n a l sleep 
(T rS -R S -T rS ). T he levels w ere 1. R E M  in  th e  p resence  o f ra p id  eye m o v em en ts  a n d  absence 
o f m u sc u la r  to n e  w ith  ra p id  a c t iv ity  in  th e  E E G ; 2. R S  in  th e  sam e s itu a tio n  w ith o u t eye m o v e
m e n ts ;  3. t ra n s it io n a l sleep j (T rS t) in  th e  p resence o f “ m ic ro -aw aken ing”  re ac tio n s  con
s is tin g  o f  a lp h a -rh y th m s, w ith  o r w ith o u t m u scu la r to n e ; a n d  4. tra n s itio n a l s leep 2 (T rS 2) in  
th e  p re sen c e  of sleep-sp ind les a n d /o r К -com plexes, w ith  o r w ith o u t m u scu la r to n e . T he d is tr i
b u tio n  o f th e  fo u r levels in  50 pe rio d s of T rS -R S-T rS  w as e s tim a te d  and  th e  dy n am ics o f  th e  
a lte rn a tio n s  be tw een  th e  levels w ere analyzed . F o r  co m p ariso n , 5 n ig h ts  o f 3 h e a lth y  co n tro l 
su b je c ts  w ere analyzed  in  th e  sam e m an n e r (23 T rS -R S -T rS  periods).

I n  all e s tim a tio n s, o n ly  th e  SW p-s sim ilar to  th o se  in  th e  w ake s ta te  w ere considered , 
s in ce  sp ik e -w av e  d ischarges w ith  tran sfo rm ed  m o rp h o lo g y  h av e  been  re p o rte d  p rev iously  
(H a lá sz  a n d  D é v é n y i [13]).

Results

R eg ard in g  th e  d is tr ib u tio n  o f SW p-s in  th e  course of sleep, th e  follow ing 
p e rio d s  p ro v ed  to  h av e  a p ro m o tin g  effect (T ab le  I I  an d  F ig . 1 a, b ): a) falling  
asleep ; b) lig h t slow sleep ( th e  beg inn ing  o f  s tag e  tw o ); c) tra n s itio n a l periods 
fro m  slow  to w ard s  ra p id  sleep an d  from  ra p id  to w a rd s  slow sleep, i.e. p rev ious 
to  a n d  fo llow ing th e  R S perio d s; d) t ra n s i to ry  w ak e  s ta te s  d u ring  n ig h t.

I n  th e  m a jo r ity  o f  th e  p a tie n ts , th e  f req u en cy  of SW p-s w as h ig h er in  
th e  seco n d  th a n  in  th e  f ir s t  h a lf  o f th e  n ig h t. In  9 p a tie n ts  SW p-s ap p eared  
also in  th e  RS periods w hile in  tw o , th e ir  n u m b e r in  RS was even h ig h er th a n  
in  T rS  o r SS periods. (These d a ta  w ill he d e a lt w ith  in  detail.) T he p a tie n ts  
w ith  m o re  fre q u e n t absences d u ring  th e  d a y  an d  a w orse clinical course h ad  
m ore  S W p-s in  T rS -R S -T rS  periods th a n  th o se  w ith  less f re q u e n t seizures 
(F ig . 7).
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T h e o rgan iza tion  o f sleep w as p a r tic u la r  from  tw o p o in ts  o f view . T ra n 
s ito ry  w ake periods w ere u n u su a lly  freq u en t; i t  seem ed th a t  th e y  w ere p ro 
longed b y  th e  seizures occu rrin g  d u rin g  th e ir  course. T his is a v icious circle:

l b  2 J

PM I III

F ig . la ,  b. T ypical h y p n o g ra m s o f PM  p a tie n ts  (v e rtica l lines re p re se n t PM  seizures)

a fte r  aw aken ing  in  d row siness, SW p-s ap p ear an d  o ften  th e y  h a v e  an  aw ak en 
ing  effec t, again follow ed b y  drow siness w ith  a new  a tta c k , a n d  so on (F ig . lb ) .

A n o th e r s tr ik in g  fe a tu re  is th e  h igh p e rcen tag e  o f T rS  befo re  an d  a fte r 
RS periods (Table I I ) .  T h is fin d in g  w as less ev id en t in  p a tie n ts  w ho m et th e  
c r ite r ia  o f a co m p a ra tiv e ly  good clin ical cond ition .

D is tr ib u tio n  o f SW p-s d u rin g  n o c tu rn a l sleep an d  th e  abo v e-m en tio n ed  
fe a tu re s  of th e  sleep o rg an iza tio n  o f p e tit-m a l p a tie n ts  show  th a t :

a) th e  appearence  o f  SW p-s is fac ilita ted  in  th e  tra n s itio n a l periods b e 
tw een  w akeness an d  slow sleep an d  slow sleep an d  ra p id  sleep;

b ) th e re  m u st ex is t a d y n am ic  process w hich has a tr ig g e r effect on SW p-s.
To gain a b e tte r  u n d e rs ta n d in g  of these  processes, th e  tr a n s it io n a l pe

riods betw een  slow an d  ra p id  sleep an d  th e  RS periods w ere ex am in ed  in  detail. 
T h e  T rS -R S -T rS  periods o f  9 p a tie n ts ’ 10 n ig h ts  w ere an a ly zed  every  20 
seconds an d  accord ing  to  th e  E E G  an d  po lyg raph ic  signs e n u m e ra te d  in  th e  
m ethodo log ica l p a r t ,  fo u r levels o f vig ilance w ere d is tin g u ish ed . R E M  level
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Table I

Be- Dura
tion
of

illness,
years

Seizures

Name Sex Age,
years

gin
ning 

of dis
ease, 
years

PM GM Tonic-
atonic Frequency

Treatment

V - Y .M . 9 24 12 12 + +
(rare)

- 2 — 3/week ethosuxim ide
p h én o b arb ita l

J . M - H . 9 22 4 18 + +
(rare)

— w ith o u t p h én o b arb ita l
am phetam ine

F . P . з 11 10 1 + + — l/d a y d iphen y lh y d an to in
p h én o b arb ita l

L . G. 9 22 13 9 + + — 14/day sodium  di-propyl 
ace ta te

G .M - A . 9 12 7.5 4.5 + + + 20/day d iphen y lh y d an to in
p h én o b arb ita l

B . P . <? 16 12 4 + + + sev era l/d ay ethosuxim ide
carbam azepine
p h én o b arb ita l

P . J . 9 23 4 19 + + + 30/day p h én o b arb ita l
d iazepam

V. F . 3 6 3 3 + — — 15- 2 0 / d a y ethosuxim ide
p h én o b arb ita l

M. E . 9 29 6 23 + + + sev era l/d ay diazepam
p h én o b arb ita l
am p h e tam in e

L .M - C . 9 19 13 6 + + + 1 —5/day d iphen y lh y d an to in  
sodium  di-propyl 
ace ta te

T . J . 9 15 9.5 5.5 + + + 1/m onth d ip h en y lh y d an to in
p h én o b arb ita l

co rre sp o n d s  to  rap id  sleep w ith  rap id  eye m o v em en ts ; RS level to  ra p id  sleep 
w i th o u t  eye m ovem ents, w h ile  T rS j to  th e  tra n s i t io n a l  perio d  from  ra p id  sleep 
to w a rd s  w ake s ta te , an d  T r S 2 to  the  tra n s itio n  from  ra p id  sleep to w ard s  slow 
sleep . H ence  we gain  a d y n a m ic  p ic tu re  of th e  d is tr ib u tio n  of th e  levels and  
f lu c tu a tio n s  in th e  d im en sio n  o f  vigilance (F ig . 2a, b , c).

T h e  appearence o f  S W p-s was m ost p ro n o u n ced  in  th e  T rS 2. A T rS 2 
fo llo w in g  th e  R EM  p e rio d  w as richer in  SW p-s th a n  th e  p reced ing  period 
(5 a n d  12% , resp ec tiv e ly ). T h e  num ber of SW p-s in  T rS j w as less th a n  h a lf 
o f  th o s e  in  T rS 2. N early  th e  sam e was tru e  fo r th e  R S level, w hile in  REM , 
S W p -s  occurred  ra re ly  (F ig . 3).

T h e  d is trib u tio n  o f  th e  fo u r  levels in  th e  w hole T rS -R S -T rS  period  was 
d if fe re n t  from  th a t  in  c o n tro l sub jec ts . The T rS  levels, an d  especially  th e  T rS ,
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EEG Course
Mental state

spike- 
wave 
3 c/s

spike-
wave
slow

rapid
dis

charge

Focal signs Serial

good bad yes no
progres

sive
station

ary
regres

sive
number of 

night

— + — — — + — + — l.

+ - + - - - + - - + l .

+ - + - -
(clinically)

~b
(E E G )

- + - l .

+ — + — — — + + — 2.

— + + — —
(clinically)

+  E E G

— + — — 3.

+ + + "f*
p itu ita ry

tum our

+ 1.

+ - + - — — + — 2.

- + + - -
(clinically)

"h
(E E G )

+ - - 1.

— + + — + — + + — — 7.

- + + - +
(E E G )

- + - - 1 . - 4 .

+ — + — — — + — — + 3.

P G 22 RS- OM RS o< SF

A 0.3 */. 39,5 е/. 9.' •u

F ig . 2a
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T able  II

Patients

Slow sleep Transitional
sleep Rapid sleep

1 2

number
of

PM-s

dura
tion,

minutes

number
of

PM-s

dura
tion

minutes

number
of

PM-s

dura
tion

minutes

number
of

PM-s

dura
tion

minutes

J .  M - H l 6 — 280 3 39 ___ 127
V - V . - M — 12 — 121 — 28 — 44
G . M. l 20 — 101 12 76 5 118
T . J . 3 36 — 240 2 57 1 68
M. E . 2 31 — 133 4* 64 1 90
V. F . 2 8 l 136 12 61 21 116
B. P h . 1 48 — 142 11 101 5 128
F . P . 1 3 10 162 3 30 1 145
P . J . 4 37 — 50 7 54 24 191
L . G. 3 15 2 182 6 87 1 110
L .M —C. 3 41 2 122 5 59 2 74
L .M - C . — 8 1 89 8 98 — 84

* t o n i c  s e iz u r e s .

p Mj= 7,A •/.

OC -1

RS- OM

R S -

S p i n d l e

Hr 20

I r PM

F ig . 2b
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Awake at Awakening 
period after 
night sleep

Total
night Night sleep first part second part

number
oi

PM-8

dura
tion

minutes

number
of

PM-s

dura
tion

minutes

number
of

PM-s

dura
tion

minutes

number
of

PM-s

dura
tion

minutes

number
of

PM-s

dura
tion

minutes

— 3 — l 4 499 2 129 2 130

23 186 5 9 28 533 2 266 26 267

— — 1 18 533 1 266 17 267
1 38 — 1 7 602 6 301 1 301

1 91 — 1 8 460 3 230 5 230

9 76 2 2 45 519 19 259 26 260

3 83 — — 19 588 — 294 19 294

1 8 — 13 16 545 3 272 13 273

— — 7 37 42 462 14 231 28 231

2 6 — 1 13 542 8 271 5 271

14 124 — — 26 605 2 302 24 303

— — — 8 9 473 1 236 8 237

32,5*/. 21V.1T/. 35,5 V.

V.F 8

PM

p = 12,9 V.

H = 20

I 2 d is s o c I a t e d  
s l e ep

F ig . 2c. T ypical T rS -R S -T rS  periods in con tro l su b je c t (a ), an d  in  PM  p a tie n ts  (b an d  c)
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PM •/.

90 ■ 

90 

70 

60 

50 

40 

30 

20 

Ю

TrS - RS TrS

RS 1 0 0 ' U TrS

RS-OM RS S pin d le DS

2,6 е/.
7.5%

? 8,8 % 31,2% 7,9% 25 ,6%  6,5

F ig . 3. T h e  a m o u n t of PM  p a ro x y sm s a t  d iffe re n t levels o f T rS -R S -T rS  periods d is tr ib u te d
am o n g  12 n ig h ts  o f 11 p a tie n ts

•/.

F ig . 4 . D u ra tio n  of t ra n s it io n a l sleep  a n d  ra p id  sleep d u rin g  12 n ig h ts  o f 11 p a tie n ts  a n d  du rin g
5 n ig h ts  o f 3 co n tro l sub jec ts

le v e l h a d  conspicuously  m ore  in  p e tit-m a l p a tie n ts  th a n  in  co n tro l sub jec ts  
(F ig s  4 an d  5).

T h e  T rS-R S-T rS  p e rio d  w as c h a ra c te riz e d  b y  g rea t f lu c tu a tio n s , especially  
to w a rd s  slow sleep even  on  T rS  an d  R E M  levels (F ig. 6).

T h e  R E M  was ag a in  a n d  again  in te r ru p te d  b y  b r ie f  tra n s it io n s  to  T rS . 
M u ch  “ d issociated  sleep”  o ccu rred : eye m o v em en ts  a p p ea red  to g e th e r  w ith  
sleep  sp ind les and /o r К -com plexes or w ith  m u scu la r  to n e  (F ig . lc ) .

I n  th e  rare  cases w hen  SW p-s a p p ea red  in  R E M  (4 R E M -s o f 4 p a tie n ts ) , 
th e  w hole  T rS-R S-T rS  p e rio d  w as rich e r in  S W p-s th a n  th e  o th e r  T rS -R S -T rS  
p e r io d s  o f  th e  sam e p a tie n t . T h e y  show ed th e  g re a te s t n u m b er of S W p-s am ong
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I I 23 T r s - R S  - T r s  p e r i o d s  of 5 n ight s  of 3 control l  subjec t s

Y / / X  50 T r s - R S  - Tr s  pe r iods  of 10 n i g h t s  of 9 PM pat ients

Fig. 5. D is tr ib u tio n  o f th e  d iffe ren t levels w ith in  T rS -R S -T rS  periods o f PM  p a tie n ts  a n d  of
co n tro l su b jec ts

2 3 9

111 tzl l3l ill ill |бГ 14 121 131 Á

Fig. 6. N u m b er o f  f lu c tu a tio n s  to w ard s  w ake  s ta te  (u p w ard s) and  slow sleep  (d o w n w ard s) 
in  T rS -R S -T rS  pe rio d s du rin g  n o c tu rn a l sleep  o f PM  p a tie n ts  (u p p er p a r t)  a n d  o f c o n tro l su b 

je c ts  (low er p a r t)
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all th e  T rS -R S -T rS  p e rio d s  o f all p a tie n ts  (F ig . 7). SW -s never ap p eared  d u rin g  
th e  p ro longed  ru n s o f  eye  m ovem en ts, ex cep t in  connec tion  w ith  ran d o m  g roups 
o f  eye m ovem ents u su a lly  a t  th e  beginning  a n d  a t  th e  end of RS periods. D u r
in g  S W p-s, rap id  eye m o v em en ts  seem ed to  be  in h ib ite d  an d  th e  m ost com m on 
seq u en ce  of even ts w as t h a t  SW p-s ap p ea red  a f te r  a silen t period  w h ich  w as 
p reced ed  b y  a g roup  o f  eye m ovem ents.

F ig . 7. D is tr ib u tio n  of PM  p a ro x y sm s in  T rS -R S -T rS  p e rio d s  du ring  n o c tu rn a l sleep o f 10 
p a tie n ts  a rran g ed  in  o rd e r o f PM /day . The p e rp en d icu la r p la n s  rep re sen t 10 n igh ts o f  9 p a tie n ts  
a n d  th e  h o rizo n ta l p lan  th e  sequence  of T rS-R S-T rS  p e rio d s . I n  every  period, PM %  is p lo tte d . 

T he tr ia n g le  o n  th e  r ig h t rep resen ts  th e  a m o u n t of ahsences/day

T h e f irs t an d  th e  la s t  T rS-R S-TrS p e rio d s  o f  th e  n ig h t were d iffe ren t. 
T h e  f i r s t  was fre q u e n tly  lack ing  SW p-s a n d  th e  la s t  con ta ined  m ore f lu c tu a 
tio n s  to w ard s  th e  w ak e  s ta te  th a n  th e  o th e rs .

T hree  p a tie n ts  w ere  s tim u la ted  b y  ra n d o m ly  given acoustic  s tim u li in  
e v e ry  phases of th e ir  sleep . One p a tie n t w as s tim u la te d  m ore th a n  f if ty , tw o 
p a tie n ts  m ore th a n  a h u n d re d , tim es. T he s tim u li evoked  spike-w ave answ ers 
o n ly  in  slow sleep, s ta g e  2 a t  T rS  and  a t som e R S levels. The spike-w ave answ ers 
w ere n o t  paroxysm s b u t  sp ike-w ave g roups c o n ta in in g  m ore th a n  tw o  spike- 
w av e  com plexes. As re g a rd s  slow sleep s ta g e  2, th e y  were m ore fre q u e n t in  
its  superfic ia l p a r ts . T h e  records of five p a t ie n ts  (including th e  p rev io u s 3) 
w ere  an a ly zed  fo r th e  a ro u sa l reactions p ro v o k e d  b y  spontaneous b o d y  m ove
m e n ts  d u ring  th e  n ig h t. In  tw o  records, m ore th a n  s ix ty , and  in one, m ore  th a n  
h u n d re d  m ovem entsj w ere counted . R ody  m o v em en ts  as well as acoustic  
s tim u li evoked  sp ik e-w av e  answ ers a t  th e  sam e  sleep stages. T he p e rcen tag e  
o f  sp ike-w ave answ ers to  arousal in fluence is p lo tte d  aga in st th e  sleep stages 
in  F ig . 8. R y m eans o f  aco u stic  stim uli ap p lied  d u rin g  a S W p ,th is  w as in h ib ite d , 
th o u g h  a p reced ing  s tim u lu s  evoked a sp ik e -w av e  answ er in  th e  sam e sleep
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p h ase . The sp ike-w ave answ er seem ed to  a p p e a r a fte r an  o sc illa tion  o f th e  level 
o f  vig ilance. O n th e  re a c tiv e  level o f v ig ilance (from  T rS j to  slow sleep, stage  2) 
th e  stim u lus d ep en d in g  on th e  s ta r tin g  level induced  e ith e r  a tra n s ie n t de- 
sy n ch ro n iza tio n  fo llow ed b y  a sleep sp ind le  and /o r a К -com plex  answ er, or 
im m ed ia te ly  evoked  a sleep sp indle o r/an d  a К -com plex re a c tio n  w hich was 
again  followed b y  re la tiv e ly  desynchron ized  sp ind ling . T he osc illa tions ap 
p ea red  to  be p ro longed  an d  slow w ith  severa l oversw ings a n d  reb o u n d s  espe
c ia lly  in  answ ers p ro v o k ed  b y  bo d y  m o v em en ts . Spike-w ave answ ers appeared  
e ith e r  a fte r  tra n s ie n t  d esy n ch ro n iza tio n  or a fte r  a sleep-sp ind le  an d /o r a K- 
com plex  answ er, b u t  a lw ays a t  a d is tin c t level of v ig ilance . T h ey  occurred  
w hen  th e  p a tie n t passed  th ro u g h  th is  level w ith  a decline o f a c e r ta in  slope, 
s ta r tin g  e ith er from  a deep er or a m ore superfic ia l level o f v ig ilance .

Fig. 8. A m o u n t o f sp ike-w ave  reac tio n s to  acoustic  stim u li and  bo d y  m o v em en ts  deriv ed  from  
th e  a rousal effect evoked  b y  299 acoustic  s tim u li and  260 body  m o v em en ts  (3 a n d  5 p a tie n ts ,

re sp ec tive ly )

Fig. 9. Schem atic  view  o f th e  s ite  o f PM  fa c ilita tio n  in  th e  sleep-w akefulness c o n tin u u m  (striped  
area). T he arrow s re p re se n t th e  d irec tion  of changes in  th e  level of v ig ilance d u rin g  w hich  PM

absences m ain ly  occur
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D iscussion

T h e  f ir s t  conclusion is t h a t  in  n o c tu rn a l sleep S W p-s occur in  th e  t r a n 
s i to ry  p e riods from  w ak efu ln ess  to w ard s slow, a n d  fro m  slow  to w ard s ra p id  
sleep  (F ig . 9). This m ay  h a p p e n  in  th e  course o f th e  sp o n tan eo u s  f lu c tu a tio n s  
o f  v ig ilan ce  or be evoked  b y  a ro u sa l influences p ro v o k in g  a p a r tia l w aken ing  
fo llow ed  b y  sinking in to  sleep  ag a in . For th e  la t te r  th e  m o st superfic ia l levels 
o f  slow  sleep p roved  to  be e sp ec ia lly  ap t.

T hese  p henom ena in d ic a te  th a t  a ce rta in  o p tim u m  level o f v ig ilance 
m u s t  e x is t a t  w hich SW p-s a p p e a r . F u rth e rm o re , espec ia lly  th e  passage th ro u g h  
th is  leve l is w h a t seem s to  b e  a p rom oting  la c to r  o f SW p-s. This p a r tic u la r  
lev e l o f  v ig ilance is n e ith e r  a w ak e  s ta te  no r sleep . I t  p ro b a b ly  begins w ith  
a q u ie t  w akefulness a n d  e x te n d s  th ro u g h  drow siness a n d  tra n s itio n a l sleep 
p e rio d s  in to  th e  rea lm  o f su p e rfic ia l slow sleep. W e are  in c lin ed  to  believe t h a t  
w ith o u t  a prev ious o sc illa tio n  o f  th e  level o f v ig ilan ce , SW p-s never ap p ea r, 
or, in  o th e r  w ords, a f lu c tu a t io n  o f  th e  level o f v ig ilance  m u st precede th e  b u rs ts  
o f  S W p-s. T here is an  o sc illa tio n  o f  vigilance b e tw een  th e  levels b o rdering  th e  
o p tim u m  period, w here S W p-s m o s tly  appear. D u rin g  th is  process oscilla tions 
d ire c tin g  to w ard s slow sleep  p ro v ed  to  be m ore fa c il i ta to ry  for SW p-s th a n  
th e  osc illa tions to w ard s  aw a k e n in g . T u rn ing  th e  b a lan ce  to w ard s RS h a d  th e  
le a s t  p ro v o k in g  effect am o n g  th e  flu c tu a tio n s . T hese s ta te m e n ts  are su p p o rte d  
b y  th e  follow ing fac ts .

1. F alling  asleep h as  a s tro n g  fa c ilita to ry  e ffec t fo r SW p-s;
2. a t  T rS 2 levels fo llow ing  RS lev e ls- in  th e  tra n s i t io n a l  s ta te  from  RS 

to w a rd s  slow sleep —  th e re  w ere m ore SW p-s th a n  in  th e  p reced ing  T rS 2 
p e rio d s ;

3. T rS 2, th e  f lu c tu a tio n  to w ard s slow sleep, is m ore fa c ilita to ry  for 
S W p -s th a n  th e  T rS j levels w h ich  reflec t th e  f lu c tu a tio n s  to w ard s  aw aken ing ;

4. arousal s tim u li e v o k e  spike-w ave answ ers in  th e  phases ch a rac te rized  
b y  a  reb o u n d  to w ard s slow  sleep  a fte r a tra n s ie n t  aw ak en in g .

T he o th e r c h a ra c te r is tic  fe a tu re  of th e  n o c tu rn a l sleep of p e tit-m a l p a 
t ie n ts ,  th e  persisting  w ake s ta te s  an d  th e  h igh p e rcen tag e  o f  T rS , are  closely 
c o n n e c te d  w ith  th e  S W p-s. T h e  tra n s itio n a l b a la n c e  allow s SW p-s to  occur 
a n d  th e  paroxysm s th e m se lv e s  pro long  th e  s ta te  o f  b a lan ce  an d  a v icious 
c irc le  develops.

I t  m u st be assum ed  t h a t  in  ce rta in  p a th o lo g ica l c ircum stances th e  t r a n 
s it io n a l periods b e tw een  th e  th re e  s ta te s  of ex is ten ce , n am ely  th e  w ake s ta te , 
slow  sleep and  ra p id  sleep, a re  au g m en ted . L a i r y  e t  al. [17] found  an  au g 
m e n ta t io n  of tra n s itio n a l sleep  in  p sy ch o p a th o lo g ica l processes. E v a lu a tio n  
o f  sleep  records co n ta in in g  a u g m e n te d  tra n s itio n a l periods on th e  basis o f th e  
c r i te r ia  fo r d iv id ing  sleep in to  ra p id  and slow p erio d s , as p roposed  b y  th e  m a 
n u a l  o f  R e c h t s c h a f f e n  a n d  K a l e s  [27], is no  m ore  su ffic ien t. T herefo re ,
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in  o rd e r to  fin d  a q u a n ti ta t iv e  an d  a t  th e  sam e tim e  d y n am ic  m eth o d  for a n a 
ly z ing  tra n s itio n a l periods an d  th e  flu c tu a tio n s  in  R S , we h av e  e lab o ra ted  ou r 
fac to ria l m eth o d  an d  c lassifica tio n  of th e  level o f  v ig ilance  in  tra n s itio n a l 
periods o f PM  p a tie n ts . T h e  a m o u n t of T rS  in  h e a lth y  su b jec ts  e s tim a te d  by  
o u r m eth o d  corresponds to  th e  d a ta  of S n y d e r  (q u o te d  b y  L a i r y  e t  al. [17]). T he 
p ara lle lism  in  au g m en ted  T rS  betw een  ce rta in  p sy ch o p a th o lo g ica l processes, 
especially  tho se  w ith  tro u b le s  o f consciousness a n d  PM  p a tie n ts , is s trik in g  
an d  th e re  m ay  be som e com m on d is tu rb an ce  in  th e  fu n c tio n  of th e  re tic u la r  
a ro u sa l system s. H ow ever, th e  role of th e  d iffe ren t p sy ch o tro p ic  d rugs, and  
in  th e  PM  g roup , even  th e  ro le  o f th e  seizures th em se lv es  p ro duc ing  th ese  p h e 
n o m en a , c an n o t be n eg lec ted .

O ur d a ta  agree well w ith  th e  abov e-m en tio n ed  f in d in g s in  th a t  a ce rta in  
low ering  o f th e  level o f v ig ilance  fac ilita te s  th e  occu rren ce  of SW p-s. In  ex 
p e rim en ta l s itu a tio n s , a low ering  o f th e  level o f v ig ilan ce  w as also a n ecessary  
fa c to r  in  elic iting  sy n ch ro n o u s b ila te ra l sp ike-w ave d ischarges ( P o ll e n  e t al., 
[25]). On th e  o th e r h a n d , a ro u sa l effects an d , in  an im a l ex p erim en ts , ex c ita tio n  
o f th e  m esencephalic re tic u la r  arousal sy stem , p ro v e d  to  e x e rt a p o te n t in 
h ib ito ry  in fluence  on SW p-s ( J u n g  [16]; G u e r r e r o  e t al. [11]; P o ll e n  e t al. 
[25]). The d a ta  co n n ec ted  w ith  th e  triggering  e ffec t o f  aw aken ing  (L e h m a n n  
[18], N i d e r m a y e r  [20], J a n z  [15]) can  be  in te rp re te d  in  th e  sam e w ay  as 
o u r resu lts  described  above.

I t  seem s th a t  th e  in te rp re ta t io n  derived  fro m  sleep stud ies m ay  well 
ex p la in  th e  occurrence a n d  d is tr ib u tio n  o f SW p-s d u rin g  th e  day . T here  are  
d a ta  to  d em o n stra te  th e  en h an c in g  effect o f in a tte n tio n , boredom  and  d row 
siness on p e tit-m a l absences (M i r s k y  and  V a n  B u r e n  [19 ];  B u r e a u  e t al. 
[3];  G u e y  e t al. [12]) .  I t  is likely  th a t  s ligh t f lu c tu a tio n s  in  th e  level of 
v ig ilance  du ring  th e  d ay  c o n tr ib u te  to  th e  a p p e a ra n ce  o f  SW p-s. T he well- 
know n  triggering  effect o f em o tio n a l even ts upon  p e tit-m a l absences is p ro b ab ly  
connected  w ith  a reb o u n d  effect following an in te n s iv e  a rousa l in fluence  p ro 
duced  b y  s tresso r stim u li.

The co rre la tio n  b e tw een  R E M  and SW p-s re q u ire s  p a r tic u la r  a tte n tio n . 
G enera lly  speak ing , we fo u n d  an  an tag o n ism  b e tw een  ra p id  eye m ovem en t 
perio d s and  SW p-s. In  som e cases, how ever, g roups o f  eye m ovem ents seem ed 
to  be som ehow  in  con n ec tio n  w ith  SW p-s. T hese co n ste lla tio n s  w ere alw ays 
o bserved  a t th e  beg inn ing  or th e  end  of R E M  periods. I f  we consider th e  R E M  
to  rep re sen t a level o f v ig ilance n e a r  to  th e  w ake s ta te ,  as su p p o rted  by  d iffer
e n t d a ta  (O k u m a  an d  F u j u m a r i  [21]; E var ts  [6 ]; P o m peiano  [26]), or 
even  as a s ta te  d u rin g  w hich  th e  co rtex  is w ork ing  in  a d iffe ren t w ay  b u t a t a 
level sim ilar as in  w akefu lness, we o b ta in  an  e x p la n a tio n  of th e  an tag o n ism  
w ith  SW p-s. T he th a la m ic  re tic u la r  system  is also in h ib ite d  d u ring  fu ll w akeness 
an d  d u rin g  R E M , as show n b y  th e  depression o f th a la m ic  re c ru itm e n t (G u a - 
G u i N T O  [8]). A t th e  beg in n in g  or a t  the  end  of R E M  th is  h igh level of vigil-
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an ce  is n o t  y e t developed o r n o t  an y  m ore m a in ta in ed  and  a t r a n s ie n t  arousal 
e ffec t p ro v o k ed  b y  th e  e m o tio n a l s tress o f a d ream  co rrespond ing  to  a sh o rt 
e y e -m o v em en t group , can  be  fo llow ed b y  a reb o u n d  f lu c tu a tio n  w ith  th e  p os
sib le  ap p ea ran ce  of SW p-s.

A ccord ing  to  our fin d in g s  a n d  to  d a ta  in  th e  lite ra tu re , th e  co rre la tio n  
o f  S W p -s  w ith  th e  level o f v ig ilan ce  m u st be  considered  to  re p re se n t a crucial 
p o in t  in  th e  m echanism  o f p e ti t-m a l absences. T his in d ica tes  t h a t  th e  p a th o 
physio lo g ica l processes b e h in d  p e tit-m a l absences are closely co n n ec ted  w ith  
th e  s leep—vigilance sy stem . In  each  ep ilep tic  process tw o m ain  fac to rs  can  
be  d is tin g u ish ed , viz. 1. a local ep ilep tic  d y sfu n c tio n  of c e r ta in  cell groups, 
o r  c e r ta in  cerebral sy s tem s caused  b y  a dam age o f e x te rn a l o rig in  or 
b y  a  fu n c tio n a l d is tu rb an ce  on th e  n eu rochem ical level; 2. a g en era l, p ro b ab ly  
g e n e tic a lly  de te rm ined  te n d e n c y  to  convulsions. In  p e tit-m a l ep ilepsy , th e  
fo ca l d is tu rb an ce  is u su a lly  h id d en . H ow ever, in  m an y  cases, focal e lectrical 
a n d /o r  clinical signs h av e  b een  fo und . T he s ites of these  focal p rocesses located  
b y  m e a n s  of s te reo en cep h a lo g rap h y , as w ell as th e  regions from  w h ich  secon
d a r y  b ila te ra l  sp ike-w ave sy n ch ro n isa tio n  is o ften  trig g ered  a n d  th e  areas from  
w h ere  elec trical or chem ical s tim u la tio n  induces generalized  sp ike-w ave p a r 
o x y sm s in  anim al ex p e rim en ts , a re  all co nnec ted  w ith  fields h av in g  a trig g e r
in g  d r iv in g  effect up o n  th e  sleep system  (for references see H a l á s z , [14]).  
I t  m a y  be  assum ed th a t  th e  g en e tica lly  d e te rm in ed  fac to r in  p e tit-m a l epilepsy 
c o n s is ts  in  some fu n c tio n a l d is tu rb a n c e  o f th e  re tic u la r  a ro u sa l sy s tem . O ur 
f in d in g  th a t  in p e tit  m al p a tie n ts  tra n s it io n a l sleep is p ro longed  a n d  th e  con
sp ic u o u s ly  g rea t f lu c tu a tio n s  o f th e  level of v ig ilance to w ard s  slow  sleep on 
R E M  levels as co m p ared  w ith  th o se  in  h e a lth y  co n tro l su b jec ts , is in te rp re te d  
as a  re flec tio n  of th e  d y sfu n c tio n  w hich  increases th e  po ssib ility  o f  a triggering  
o f  th e  sleep sy s tem  b y  an  e p ilep tic  focus.
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QUANTITATIVE ESTIMATION OF LIPIDS IN 
NEEDLE BIOPSY SIZED SPECIMENS OF CADAVER

LIVER

H il d a  D o n h o f f e r

DEPARTMENT OF CLINICAL CHEMISTRY, UNIVERSITY MEDICAL SCHOOL, PÉCS, HUNGARY 

(R eceived  S ep tem b er 13, 1973)

T o ta l lip id s  w ere d e te rm in ed  g ra v im e trica lly  in  gram -sized  sam ples o f  107 c a 
d av er livers. C holestero l, trig lycerides an d  p h o sp h o lip id s  were e s tim a ted  fro m  e x tra c ts  
o f 10 —20-m g sam ples o f  th e  sam e livers. T o ta l lip id s  de te rm in ed  in  m ac ro -sam p le s 
an d  th e  sum  o f lip id  frac tio n s  o b ta in ed  in  th e  m icro -sam ples were in  good ag reem en t. 
N o rm al livers c o n ta in ed  a t  m o st 5.5%  fa t  p e r w e t w eigh t. H igher va lues w ere  due  to  
f a t ty  d eg en eration . T h e  fa c t t h a t  in  f a t ty  d e g en e ra tio n  trig lyceride  a cc u m u la tio n  is 
n o t accom pan ied  b y  a s ig n ifican t increase  in  ch o lestero l o r phospholip id  c o n te n t ,  has  
been  confirm ed.

T he p ro ced u re  p e rm its  e stim a tio n  of lip id  f ra c tio n s  in  sam ples o b ta in e d  in  vivo  b y  
th e  M enghini b io p sy  needle.

T he v alue  an d  ju s tif ic a tio n  of liver need le  b iopsy  in  d u b io u s cases in 
w hich th e  u su a l clin ical an d  la b o ra to ry  m e th o d s  fail to  c larify  th e  d iag n o sis , 
is u n q u estio n ab le  (Ma g y a r  an d  F i s c h e r  [ 1 3 ] ;  K a l k  [8 ];  L e e v y  [12 ];  
S zar vas  e t al. [18]) .  H isto log ica l e s tim a tio n  o f  th e  degree of f a t ty  d eg e n e ra tio n  
is som ew hat su b jec tiv e  ( B e r i n g e r  e t al. [ 1 ] ;  I r s i g l e r  an d  H r a b a l  [6 ] ;  
K r e m e r  [9]; J a r o s s  e t al. [7]). T herefo re , a m e th o d  fo r th e  q u a n t i ta t iv e  
e stim a tio n  of th e  m a in  frac tio n s  of liv e r lip id s  su itab le  for th e  an a ly s is  of 
needle b iop sy  m a te ria l has been devised .

Material and m ethod

T o ta l liver lip ids w ere e s tim a te d  g ra v im etrica lly  in  107 u n se lec ted  cad av er liv e rs . A b o u t 
1 g o f liv e r tissue  w as hom ogenized  an d  e x tra c te d  acco rd in g  to  F olch  e t al. [3]. A fte r  e- 
v a p o ra tio n , th e  to ta l  a m o u n t o f lip id  w as m easu red  on  an  a n a ly tic a l ba lance. T he re su lts  served  
as re ference  for ju d g in g  th e  re lia b ility  o f d a ta  o b ta in e d  w ith  tissu e  sam ples o f m g size.

G rav im e tric  m ea su re m e n t o f to ta l  lip ids fro m  tis su e  specim ens o f 10—20 m g , eq u al 
to  need le  b iopsy  sam p les, p re sen ts  p rob lem s since th e  assay  w ould  req u ire  a  b a la n c e  of (ig 
sen sitiv ity .

In  76 m icrospecim ens to ta l  lip ids w ere  e s tim a te d  b y  th e  phosp h o -v an illin  p ro ced u re  
(P ostma  an d  Stro es  [15]). H ow ever, in su ffic ien t se n s it iv ity , and  th e  d is tu rb in g  e ffec t of 
sph ingosin  (Sa if e r  a n d  F el d m a n  [17]) m ade  th is  m e th o d  u n su itab le  for tis su e -lip id  d e te r 
m in a tio n . T h erefo re , to  o b ta in  th e  to ta l  lip id  c o n te n t o f  b iopsy-sized  sam ples, ch em ica l e s ti
m a tio n  o f th e  m ain  lip id  classes w as u n d e rta k en .

F ro m  107 liv e rs , su b je c ted  also to  g rav im etric  e s tim a tio n , sam ples w eigh ing  4.2 to  46.5 
m g w ere e x tra c te d  acco rd in g  to  F olch , an d  a f te r  e v a p o ra tio n  of th e  so lven t th e  re s id u e  w as 
re-d isso lved  in  2 m l o f h ex an e , an d  to ta l  cho lestero l (R a pp o p o r t  and  E ic h h o r n  [16 ]), t r i 
g lycerides (van  H a n d e l  a n d  Z il v e r sm it  [4]), an d  p h o sp h o lip id s (Y o u n g bu rg  a n d  Y o u n g - 
bu rg  [19]) w ere d e te rm in e d . T h e  re su lts  w ere ex p ressed  in  percen tag e  of tis su e  w e t w eigh t.

T he livers a f te r  fo rm alin  f ix a tio n , p a ra ffin -em b ed d in g , and  h aem ato x y lin -eo sin  s ta in 
ing  (K r e m e r  e t al. [10]), w ere exam ined  also h is to log ically .
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R esults and d iscussion

T h e  to ta l  of lip id  fra c tio n s  o b ta in ed  in  m icro -sam ples was in  good agree
m e n t  w ith  th e  resu lts  o b ta in e d  b y  g ra v im e try  o f  la rg e r tissue sam p les . C hem 
ic a l d e te rm in a tio n  of th e  lip id  frac tio n s in  tis su e  sam ples of less th a n  10 m g 
w ere , how ever, no t re liab le .

Table I

Author(s) No. of
cases

Age,
year

Fat content, 
percent 

(gravimetric)

Total
cholesterol Triglycerides Phospho

lipids Sum of 
lipide 

fractions

Tissue
weight,

mg
in per cent of tissue wet weight

D o n h o f f e k 107 0 - 8 7 1 . 7 - 0 .1 1 - 1 . 3 - 0.4— 1 .8 1 - 4 . 2 -
25.6 0.84 26.4 3.60 30.84 46.5

K r e m e r  e t
a l. [10] 150 — — 0 .1 5 - 0 . 5 - 1 .0 5 - 1 .7 0 - —

— 1.12 24.4 3.60 29.12 —
KWITERO-

WICH
e t  al.*
[ И ] 12 4 - 6 1 — 0.20 — 0 . 2 9 - 2 .1 0 - 2 .5 9 - —

— 0.54 5.43 3.07 9.04 —

* Examined only normal livers.

T h e  resu lts  ag reed  w ith  d a ta  in  th e  l i te r a tu r e  (Table I). T o ta l f a t  o f th e  
n o rm a l liv e r  m ay a m o u n t to  as m uch as 5 .5 %  o f w et w eight. A f a t  c o n te n t 
a b o v e  8 .0 %  is a re liab le  sign  o f a p a th o lo g ica l f a t ty  liver. C o n firm a tio n  was 
o b ta in e d  th a t  in  f a t ty  d e g en e ra tio n  on ly  th e  trig ly cerid es  are a c c u m u la ted  
w ith  a n y  considerable in c rea se  in  ch o leste ro l o r phospholip ids ( P oggi and  
D i L u z io  [14]; Ca r l s o n  e t  al. [2]; I r s i g l e r  an d  H r ab al  [6]; K r e m e r  
[9 ]; K r e m e r  e t al. [10]). T herefo re , if  o n ly  th e  degree of f a t ty  d eg en e ra tio n  
h a s  to  be  estab lished , e s tim a tio n  of e s te rified  f a t ty  acids —  as p ro p o sed  b y  
H o e f l m a y r  and F r i e d  [5] —- should  be  th e  m eth o d  of choice. E s te rif ie d  
f a t t y  ac id s  include f a t ty  ac ids in  es te rified  cholestero l and  p h o spho lip id s. 
H o w e v e r , th e  am o u n t o f th e  la t te r  does n o t  ch an g e  sig n ifican tly  in  f a t ty  de
g e n e ra tio n , so th e  increase  in  esterified  f a t ty  ac id s rep resen ts  th e  a c c u m u la tio n  
o f  tr ig ly ce rid e s .

T h is  s ta tem en t does n o t, how ever, a p p ly  to  sto rage  d iseases, in  w hich 
d if fe re n t  lip ids are a c c u m u la ted  in  th e  liv er. T here fo re , in  these  cases s e p a ra te  
d e te rm in a tio n  of th e  lip id  g roups is th e  c o rre c t p rocedure.

A s has been show n, th e  lip id  frac tio n s  can  be de te rm in ed  b y  chem ical 
m e th o d s  in  10 — 20-m g sam p les  o f cad av e r liv e r . Good resu lts  h av e  also been 
o b ta in e d  in  M enghini n eed le -b iopsy  m a te ria l ta k e n  in  vivo ( J obst  a n d  D o n - 
h o f f e r , in  p rep ara tio n ).
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(R ece iv ed  S e p tem b e r 29, 1973)

A th re e -c o m p a rtm e n t m odel w as designed  fo r th e  analysis o f  d ru g s  ac tin g  di
re c t ly  on  th y ro id  fu n c tio n . T h e  v a lu es fo r th e  coefficients of iod ine k in e tic s  (а , г/, a) 
w ere  e s tim a te d  in  la b o ra to ry  an im als , a n d  th e  responses re flected  b y  th e s e  p a ram e te rs  
w ere considered  c h a ra c te ris tic  o f th e  d ru g s  u n d e r  s tu d y . T hey  in cluded  T S H , th y ro x in e  
a n d  tr i- io d o th y ro n in e  as s tim u la to rs , a n d  d i-iodo ty rosine , th iam azo le  a n d  p o tassiu m  
p e rch lo ra te  as in h ib ito rs , o f th y ro id  fu n c tio n .

T S H  w as fo u n d  to  m o d ify  iod ine tu rn o v e r  in  a d irec tion  co rre sp o n d in g  to  d a ta  
in  th e  lite ra tu re , th e  e x te n t  o f th e  changes be ing  d ep en d en t u p o n  th e  m o d e  o f ad m in 
is tra tio n . T h y ro x in e  w as fo u n d  less a c tiv e  th a n  expected , an d  th e  e ffe c t o f  tri-io d o 
th y ro n in e  w as opposed  to  th e  ex p ec ted  response. T hese  o b se rv a tio n s a re  in te rp re te d  
b y  a n egative  feed -back  m echan ism  on th e  one h a n d , and  by  th e  p o ss ib ility , on th e  
o th e r , t h a t  th e  d rugs ad m in is te red  m ay  n o t  p ass th ro u g h  all phases o f  io d in e  tu rn o v e r , 
th e re fo re , if  th e  m ech an ism  of a c tio n  of a n  in d iv id u a l drug  is d irec te d  a t  th ese  very  
p h ases, i t  fails to  e lic it a n y  response  w h en  a tta in in g  th e  blood s tream .

On th e  ev idence of th e  re su lts  th e  p re sen t m eth o d  seem s to  b e  su ite d  fo r the  
se lec tion  of a p p ro p ria te  d ru g  th e ra p y  fo r th e  re s to ra tio n  of iodine tu rn o v e r .

D rugs, inc lud ing  th o se  a ffec ting  io d ine  m etabo lism , ac t d ire c tly  or in 
d irec tly . In  d is tu rb an ces o f  iod ine m etab o lism , d irec t-ac tin g  d ru g s a re  u su a lly  
em p lo y ed  fo r re s to ra tio n  o f th e  p h a rm aco k in e tic  equ ilib rium . F o r  a p roper 
se lection  o f th e  d ru g  in  a g iven case i t  is im p o r ta n t to  know  w h ich  ph ase  of 
iod ine  m etab o lism  is a ffec ted  b y  th e  in d iv id u a l com ponent.

T he k in e tic  g rap h s c h a ra c te ris tic  o f  iod ine  m etabo lism  an d  th e  coeffic ien ts 
d eriv ed  from  th em  [8, 9, 4] allow  to  id e n tify  th e  sites of ac tion  of th e  in d iv id u a l 
d rugs an d  to  define th e ir  effects on a q u a n ti ta t iv e  basis [2, 3].

D escription and significance o f  the model (F ig. 1). The th re e -c o m p a r tm e n t 
m odel seen in  Fig. 1 rep re sen ts  th e  th re e  m o st cu rren tly  em ployed  coeffic ien ts .

T he in d iv id u a l c o m p a rtm e n ts  o f th e  m odel rep resen t th e  u rin e , the 
b lood  a n d  th e  th y ro id . T he coeffic ien ts a , 7] an d  a occupy th e  ju n c tio n s  betw een  
th e  re sp ec tiv e  c o m p artm en ts . T he m odel p resupposes a m ig ra tio n  o f  th e  sub 
stan ces  from  blood to  u rin e  an d  to  th e  th y ro id  on th e  one h a n d , a n d  from  th e  
th y ro id  to  th e  b lood, on th e  o th e r. U  re p re se n ts  th e  rad io -iod ine  c o n te n t of 
u rin e ; S , o f p lasm a; T, o f  th e  th y ro id . T he velo c ity  coeffic ien ts a , a an d  rj 
m easu re  th e  ra te  o f iod ine u p ta k e , m ob iliza tio n  (secretion) a n d  ex cre tio n , 
re sp ec tiv e ly .
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T h e  m a th em a tica l d e sc rip tio n  of th e  m odel, in  th e  te rm s of th e  d e n o ta 
tio n s  p resen ted  in  F ig . 1, su its  th e  following d iffe re n tia l equa tions:

F ig . 1. T h ree -co m p artm en t m o d e l o f iodine k inetics . T  —  rad io -io d in e  c o n te n t o f th y ro id , 
S  =  o f  b lood , U =  of u r in e , a  =  coefficien t of iodine u p ta k e ,  a  =  o f iodine secre tion , r] =  o f

iodine excretion

d U

dt
rj ■ S

dS
di

(a +  rj) S  +  o T

d T  

d t
a  • S  —  oT

( 1 )

( 2)

( 3 )

T h e  e q u a tio n  system  also ex p resses  the  k inetics o f  rad io a c tiv e  iodine an d  gives 
th e  fo llow ing co rre la tions fo r  th e  active iod ine c o n te n t  o f th e  th y ro id

T  =  A[e~al — e-(a+’,)f] (4)

T h e  io d ine  k inetic  co e ffic ien ts  are  defined b y  tw o  ex p erim en ta l g raphs w hich  
a re  c o n stru c ted  b y  m e a su re m e n t of active iod ine  in  b lood , th y ro id  an d  u rin e , 
w i th o u t  d iffe ren tia tio n  o f  th e  ind iv idual iod ine  fra c tio n s  (Fig. 2). A  ty p ic a l 
io d in e  re te n tio n  curve  o f th is  k in d  is show n in  F ig . 2, w here T  rep resen ts  th e  
c h a n g e s  in  rad io iodine c o n te n t  versus tim e  fo r th e  th y ro id , S , for se rum ; an d  
U , fo r  u rin e . F rom  tw o c u rv e s  co n struc ted  on th is  b a s is , th e  th ird  cu rve  can  be 
d e r iv e d  in  every case. O n ly  th e  th ree  sign ifican t s ite s  of rad io iod ine re te n tio n  
h a v e  b een  considered, th e  rad io io d in e  d e m o n s tra b le  a t  o th e r sites of th e  b o d y  
h a v in g  been  d isregarded .

T a and  T b, i.e . th e  re sp ec tiv e  half-lives re f le c ted  in  th e  m ob iliza tion  
p h a s e  b eyond  24 h r  o f th e  io d in e  u p tak e  cu rv e  (T ) a n d  in  th e  in itia l phase  of 
d ec lin in g  serum  a c tiv ity  (S') give th e  follow ing co rre la tio n s  w ith  th e  iod ine  
k in e tic  coefficients:

. 0 .693  , . , , 0 .693
о — ----------  an d  (a -f- rj) = ----------------- ( 3 )

T h e se  tw o  equations b e in g  g iven , the  iodine k in e tic  coefficients can  be com 
p u te d  w ith  the  aid  o f e q u a tio n  [4].

T h e  resu lts o f s tu d ie s  b y  E ichhorn  [5],  J o y e t  an d  Ga u t ie r  [6] an d  
K u t k a  an d  L icico [7] p o in t  to  defin ite  re la tio n sh ip s  betw een  th e  sev e rity  o f  
th e  d is tu rb an ces o f io d in e  m etab o lism  d e m o n s tra b le  b y  clinical p ro ced u res

Acta Medica Academiae Scientiarum Hungaricae 31, 1974



IO D IN E K IN E TIC  C O EFFIC IE N T S FOR PHARMACOLOGICAL ANALYSIS 53

F ig. 2. Iod ine  k in e tic  curves. T  re p re se n ts  th e  changes in  th e  rad io -iod ine  c o n te n t  o f th y ro id , 
S in  th a t  o f blood, U  th a t  o f  u rin e , p lo tte d  ag a in s t tim e. Inverse  scale on  o rd in a te

F ig. 3. G raphs re p re sen tin g  th e  ex p o n en tia l co rre la tio n s betw een  th e  g rad e  o f io d in e  tu rn o v e r  
d is tu rb an c e  estab lished  c lin ically , a n d  th e  coefficien t o f iodine u p tak e . L og scale  on  o rd in a te
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(p h y s ic a l ex am in a tio n , B M R , lab o ra to ry  fin d in g s) an d  th e  coefficients of 
io d in e  k in e tics . This is i l lu s tr a te d  b y  th e  g ra p h  in  F ig . 3, rep resen tin g  th e  
c o rre la tio n s  betw een  th e  re sp e c tiv e  values an d  th e  se v e rity  of h y p e r an d  
h y p o th y ro id ism  g rad ed  fro m  — 3 to  -)-3 (i.e. o f m in o r, m o d era te  an d  m ajo r 
s e v e rity ) . The co n tin u o u s lin e  in  th e  g raph  h as  b e e n  d e riv ed  from  th e  d a ta  of 
C zechoslovak ian , th e  in te r ru p te d  line from  th o se  o f  Swiss a u th o rs . T he g rap h  
show s th a t  grade 0 co rre sp o n d s  from  a =  0.08 to  0.12 p e r h r , i.e. to  th e  ran g e  
c h a ra c te r is tic  of n o rm a l io d in e  m etabo lism . In  a sem ilo g arith m ic  co o rd in a te  
s y s te m  th e  co rre la tio n s g ive  a s tra ig h t line, in  o th e r  w ords, th e  re la tio n sh ip  
b e tw e e n  th e  coeffic ien t o f  io d in e  u p ta k e  a n d  c lin ica l se v e rity  is ex p o n en tia l. 
T h e  o th e r  tw o iod ine k in e tic  coefficien ts b eh av e  in  th e  sam e m anner.

O n th e  g rounds o f  th e  corre la tions seen in  F ig . 3, m easu rem en t o f  a 
p e rm its  a q u a n tita tiv e  e s tim a tio n  o f spon tan eo u s o r d ru g -in d u ced  changes in 
th y ro id  function .

Material and method
A lbino  m ale ra ts  o f 200 g a v e ra g e  bo d y  w eigh t w ere u sed . T h ey  were k e p t on R em in g 

to n ’s io d ine-defic ien t d ie t  fo r a  few  w eeks before th e  e x p e rim e n ts . T he drugs acting  d irec tly  
o n  th e  th y ro id  included  T S H , th y ro x in e  (T 4) and  tr i- io d o th y ro n in e  (T 3) as s tim u la to rs , an d  
d i-io d o ty ro sin e  (T 2) an d  T h ia m az o le  as in h ib ito rs, o f  io d in e  m etab o lism . T he p ro ced u re  has 
b e en  d escribed  earlier [41-

T h e  p a ram ete rs  n ece ssa ry  fo r  e stim a tio n  of th e  k in e tic  coefficien ts , i.e. th e  c o u n tin g  
r a te s  d e fin in g  th e  rad io io d in e  lev e l in  th e  th y ro id  an d  th e  ta i l  v e in , w ere estim a ted  2, 5, 24 an d  
48 h rs  a f te r  a d m in is tra tio n  o f 131I ,  b o th  ac tiv ities be ing  m ea su re d  sim u ltan eo u sly  by  m ean s of 
a  sc in ti l la tio n  detecto r. T h e  sy s te m  o f d ifferen tia l e q u a tio n s  d esc rib in g  th e  m odel w ere solved 
b y  m ea n s  of a H e w le tt-P a c k a rd  9100 В com puter. In  th is  m a n n e r  th e  k in e tic  coefficien ts an d  
th e i r  d e v ia tio n s  could be  c o m p u te d  on  th e  basis o f th ese  e q u a tio n s  w ith o u t d ifficu lty  a n d  w ith  
h ig h  accu racy .

1. A fte r th e  p re p a ra to ry  p e r io d  referred  to  abo v e , th re e  g ro u p s of 40 anim als each  w ere 
fo rm ed . 30 an im als o f e ach  g ro u p  w ere  tre a te d  in tra p e r i to n e a lly  w ith  T S H , T 4 a n d  T 3 re sp ec 
tiv e ly . T h e  o th er an im als se rv ed  a s  co n tro ls  and rece ived  p h y sio lo g ica l saline in tra p e rito n ea lly  
u n d e r  id en tica l conditions. I n  th is  m a n n e r  th e  stress in v o lv e d  b y  th e  tre a tm e n t was id en tica l 
in  th e  t r e a te d  and  th e  u n t r e a te d  an im als . W ith in  each  g ro u p , th re e  subgroups of 10 an im als 
e ac h  w ere  form ed.

T h e  an im als o f su b g ro u p  I  w ere  p re tre a te d  w ith  th e  re sp ec tiv e  d ru g  for a period  d u rin g  
w h ic h  i t  is ex pected  to  re a c h  i ts  m a x im u m  effect [1, 10], th is  p e rio d  b e in g  24 hrs for T S H  an d  
72 h o u rs  fo r T 4 and  T 3. T h e  dose  w as 1 IU /k g  daily  fo r T S H , 1 m g /k g  fo r T 4 an d  T 3.

T h e  an im als o f su b g ro u p  I I  rece ived  th e  re sp ec tiv e  d ru g  to g e th e r  w ith  m I on  a single 
o ccasio n , in  th e  sam e doses as in  su b g ro u p  I.

I n  subgroup  I I I ,  T h ia m az o le  w as adm in iste red  in  doses o f 10 m g/kg daily  fo r th ree  
d a y s  in  o rd e r to  induce h y p o th y ro id ism . T his was follow ed b y  th e  a d m in is tra tio n  of th e  d rugs 
in  th e  sam e doses as in  su b g ro u p s  I an d  II .

2. T hree  groups rece iv ed  T 2, Thiam azole, a n d  p o ta s s iu m  p e rch lo ra te , respec tive ly . T he 
io d in e  k in e tic  coefficients w ere d e te rm in e d  in each  g ro u p  in  20 te s t  an im als a n d  in  20 
c o n tro ls . T h ey  were a d m in is te re d  in  a p re lim in a ry  as w ell as in  a n  in s tan tan eo u s  single
dose  fo rm , th e  fo rm er ty p e  to  su b g ro u p  I, th e  la t t e r  to  su b g ro u p  I I .  P re tre a tm e n t 
o f  4 d a y s  com prized d a ily  doses o f  60 m g/kg fo r T 2, 40 m g /k g  fo r T hiam azole , a n d  600 
m g /k g  fo r  p o tassium  p e rc h lo ra te , ad m in iste red  in  fo u r f ra c tio n s . I n  th e  in s tan ta n eo u s  ty p e  
o f  t r e a tm e n t  th e  sam e doses w e re  a p p lied  on a  single occasion .

Results and discussion

T he responses a re  seen  in  T ab les I  and  I I  in c lu d in g  th e  iodine k in e tic  
co effic ien ts  as well as th e  se v e rity  of th e  d is tu rb a n c e  o f  iod ine m etab o lism
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Table I

Iodine kinetic coefficients under the effect o f  iodine turnover stim ulating drugs

T SH * (h -) 0(h—•) l(h—) A<%) D

I. 0.2335
± 0 .0 3 0 0

0.0154
± 0.0020

0.391
± 0 .0 0 5 0 42.90 +  1.35

II . 0.1980
± 0 .0500

0.0078
± 0 .0040

0.0183
± 0 .0 8 4 0 65.28 +  1.20

I I I . 0.1970
± 0 .0400

0.0090
±0.0030

0.0260
± 0 .0 0 8 0 54.56 +  1.20

T hyrox ine  (T 4)

I. 0.1680
± 0 .0 4 0 0

0.0076
± 0 .0030

0.0530
± 0 .0 0 1 0 12.96 +  1.00

II . 0.1390
± 0 .0 2 0

0.0022
± 0 .0050

0.0300
± 0 .0 0 5 33.28 + 0 .7 2

I I I . 0.3980
± 0 .0 2 0

0.0029
± 0 .0009

0.0237
± 0 .0 0 8 0 65.31 + 2 .2 0

T ri-iodothyron ine (T 3)

I. 0.0580
± 0 .0 1 0 0

0.0130
± 0.0020

0.0440
± 0 .0 1 0 0 15.72 - 0 .3 5

II. 0.1280
± 0 .0 3 0

0.0077
± 0.0010

0.0250
± 0 .0 0 7 0 42.72 + 0 .6 5

I I I . 0.0270
± 0 ,0090

0.0408
± 0,0010

0.0802
± 0 .0 1 0 0 6.40 — 1.40

Controls

0.0850
± 0 .0100

0.0051
±0.0010

0.0800
± 0 .0 1 0 0 45.5 ± 0 .2 0

w hich  is p re se n te d  in  th e  la s t colum n. A  re p re se n ts  th e  fig u re  fo r th e  m o 
b iliza tio n  phase  ( ~ e _l5/) o f th e  io d in e -re te n tio n  curve  e x tra p o la te d  b a c k  to  
th e  tim e  o f a d m in is tra tio n . I t s  va lue , in  a d d itio n  to  th e  k in e tic  coeffic ien ts , 
m ay  he c h a ra c te r is tic  o f th e  response elic ited  b y  th e  drug.

T he re su lts  se t o u t in  T ab le  I  show  t h a t  T S H , w h e th e r a d m in is te re d  as 
p re tre a tm e n t o r in  a single dose, enhanced  io d in e  tu rn o v e r . On th e  o th e r  h a n d , 
T 3 w hich  is u su a lly  considered  m ore ac tiv e  th a n  th y ro x in e , p ro d u ced  a s lig h t 
increase in  th y ro id  fu n c tio n  w hen a d m in is te red  in  a single dose a n d  h a d  an  
opposite  effect w hen  ap p lied  in  th e  form  o f p re tre a tm e n t. T his m ay  h a v e  th e  
follow ing ex p la n a tio n .
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Table I I

Iod ine kinetic coefficients under the effect o f  iodine turnover inhibiting drugs

D i-io d o th y ro s in e  (T2) a (h i) <r (h->) V (h-‘) A % D

I. 0.013
± 0 .0 0 5

0.00079
±0.00010

0.129
± 0 .0 2 0 20.30 — 2.4

и . 0.022
± 0 .0 0 8

0.00183
±0.00070

0.099
± 0 .0 0 4 20.94 - 1 . 7

T h ia m az o le

I. 0.035
± 0 .0 1 0

0.0035
±0.0006

0.0265
± 0 .0 1 0 0 35.10 - 1 .0 5

i l . 0.093
± 0 .0 0 8

0.00151
± 0 .0004

0.0284
± 0 .0 0 5 0 41.10 + 0 .2 0

P o ta ss iu m  perchlorate

I. 0.026
± 0 .0 0 3

0.00036
±0.00110

0.0541
± 0 .0 0 3 0 12.29 — 1.45

и. 0.013
± 0 .0 0 2

0.00260
±0.00070

0.0520
± 0 .0 1 0 0 -  2.61 - 2 . 4

C o n tro ls

0.085
± 0 .0 1 0

0.00510
±0.00100

0.0800
± 0 .0 1 0 0 45.5 + 0 .2

I f  T 3 is conveyed to  th e  b lood  s tre a m  in  a single dose, i t  m ay  m iss th e  
p h a se  o f  iodine tu rn o v e r  w h ich  is essen tia l to  i ts  m echan ism  o f a c tio n , th u s  
b e in g  p rev en ted  from  e x e rtin g  its  s tim u la tin g  a c tiv ity .

O n th e  o ther h an d , th e  depressive e ffec t o f  T 3 on th y ro id  fu n c tio n  in  th e  
case  o f  su sta in ed  t r e a tm e n t o r o f a d m in is tra tio n  o f th y ro s ta tic  d rugs, m a y  be 
a t t r ib u te d  to  a neg a tiv e  feed -b ack  m echan ism . In  th e  p resen t case, th e  n eg a 
tiv e  feed -b ack  betw een tro p h ic  horm one a n d  ta rg e t  horm one (TSH  —T 3) sign i
fies t h a t  a rise or fall in  th e  b lood  th y ro id  h o rm o n e  level resu lts  in  an  oppo site  
c h a n g e  o f  TSH  secretion , m o reo v er, i t  is to  he assum ed  th a t  b y  th e  a d m in is tra 
tio n  o f  exogenous th y ro id  ho rm one a d ire c t in h ib ito ry  m echan ism  is also 
m a d e  to  a c t on th y ro id  sec re tio n . The o b se rv a tio n  th a t  th e  s tim u la tin g  ac tio n  
o f  ex o g en o u s th y ro id  h o rm o n e  on iodine tu rn o v e r  is w eaker in  e u th y ro id  
a n im a ls  th a n  in  those  o f su b g ro u p  I I I  w hich  h av e  been rendered  h y p o th y ro id  
b y  T h iam azo le  p re tre a tm e n t is p resu m ab ly  also th e  re su lt of th e  sam e feed
b a c k  m echan ism . H u m a n  o b se rv a tio n s  also b e a r  te s tim o n y  to  th e  supp ressiv e  
e ffe c t o f  thy rox ine .
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On th e  ev idence o f th e  d a ta  in  T ab le  I I ,  all th re e  th y ro s ta tic  d ru g s  u n d e r 
s tu d y  e x h ib ite d  a d is tin c t an d  sig n ifican t in h ib ito ry  ac tion . I t  is on ly  th e  degree 
o f effic iency  w hich  d iffered  acco rd in g  to  th e  m echan ism  of action  o f  th e  d ru g  
in  q u estio n  an d  to  its  m ode o f a d m in is tra tio n .

T he considerab le  fall in  iodine tu rn o v e r  conseq u en t upon  a single dose 
of T 2 w as s till m ore m ark ed  a fte r  p ro longed  a d m in is tra tio n . I t  m ay  b e  assu m ed  
th a t  iod ine being  sp lit o ff from  th e  m assive  a m o u n ts  of T„ exerts  a d ire c t in 
h ib ito ry  e ffec t on th y ro id  function .

T he e ffec t o f T h iam azo le  is due to  th e  fa c t th a t  all m ercap to im id azo le  
d e riv a tiv e s  are  in h ib ito ry  to  th e  pero x id ase  enzym e bring ing  a b o u t th e  o x id a 
tio n  o f iod ine  to  iod ide. As a re su lt, in o rg an ic  iod ide  tak en  up  b y  th e  th y ro id  
accu m u la tes  th e re  w ith o u t being u tilized  fo r b io syn thesis  and  in te rfe re s  w ith  
th e  u p ta k e  o f  fu r th e r  ino rg an ic  iodide. As i t  c an  be seen from  T ab le  I I ,  T h ia 
m azole has to  be ad m in is te red  for a c e r ta in  tim e  to  ensure an o p tim u m  effec t.

T he p e rch lo ra te  ion  in te rfe res  w ith  io d ine  u p ta k e  by  a c o m p e titiv e  in 
h ib itio n , th e re fo re  even a single dose o f i t  is causing  a sign ifican t re d u c tio n  
o f th e  k in e tic  coefficients.

Som e o f th e  d rugs s tu d ied  d id  n o t a ffec t th e  in d iv id u a l k ine tic  co e ffic ien ts  
to  th e  sam e e x te n t. F o r in stan ce , th e  co n sid erab le  reduc tion  in  a p ro d u c e d  b y  
T h iam azo le  w as n o t n ecessarily  follow ed b y  a fa ll in  a  of the  sam e o rd e r.

T h e  re su lts  show  th a t  in  th e  d iverse  d is tu rb an ces  of io d ine  tu rn o v e r  
th e  v a rio u s  d rugs are  n o t o f equal b e n e fit. I t  is th e  ex ten t, d irec tio n  a n d  s ite  
o f ac tio n  o f th e se  drugs w hich th e  p re se n t fin d in g s  m igh t help to  assess, th u s  
allow ing to  p rescribe  th e  t r e a tm e n t c o rre c tly  correspond ing  to  th e  p re v a ilin g  
d is tu rb an ce  o f  iodine tu rn o v e r.
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RENAL FUNCTION AND MORPHOLOGY IN 
HYPERTENSION INDUCED BY LIGATION OF 

ONE RENAL ARTERY IN THE RAT
By

Á gnes  F e k e t e , É v a  T a r j á n  and É v a  K o n y á r

INSTITUTE OF PHYSIOLOGY, AND SECOND INSTITUTE OF PATHOLOGY, SEMMELWEIS UNIVERSITY
MEDICAL SCHOOL, BUDAPEST

(R ece iv ed  O c to b er 4, 1973)

R en al fu n c tio n  a n d  m o rp h o lo g y  w ere s tu d ie d  in  h y p e rte n sio n  in d u ce d  in  ra ts  
b y  lig a tio n  of one re n a l a r te ry  w ith o u t  in te rferen ce  w ith  th e  o th e r  k id n ey . 13 
a n d  30 weeks a fte r  th e  in te rv e n tio n  w h en  blood p ressu re  a n d  ren a l h y p e r tro p h y  w ere 
considered  to  be in  a s te a d y  s ta te ,  re n a l fu n c tio n  d isp lay ed  ce rta in  ch anges. S im u lta - 
reously , v ascu la r lesions o f h y p e rte n s iv e  c h a ra c te r  w ere d e m o n s tra ted  in  th e  u n o p e ra te d  
k id n ey . T he role o f h y p e r tro p h y  in  th e  m ain ten a n ce  of n o rm al blood p re ssu re  a n d  ren a l 
fu n c tio n , an d  th e  role o f  re n o v asc u la r  d eg en e ra tio n  in  th e  p a th o m e ch a n ism  o f h y p e r
ten s io n  and  ren a l d y sfu n c tio n  are  d iscussed.

As rep o rted  earlier ( F e k e t e  a n d  T a r j á n  [12]), we h av e  been  ab le  to  
in d u ce  a s ta te  o f p e rm a n e n t h y p e rte n s io n  in  ra ts  b y  liga tion  of one re n a l a r te ry  
w ith o u t in te rfe ren ce  w ith  th e  o th e r  k id n e y . In  opposition  to  o th e r  e x p e ri
m e n ta l m ethods m aking  use o f a d ju s ta b le  c lam ps and  invo lv ing , b y  th is  fac t, 
in d iv id u a l differences o f re n a l b lo o d  flow , th e  p ro ced u re  app lied  a llow ed  en 
t ire ly  to  b lock  th e  b lood  su p p ly  to  one k id n ey  an d  to  s tu d y  th e  s ta te  a n d  fu n c 
tio n  of th e  o ther, u n m a n ip u la te d , k id n ey  as long  as necessary .

In  o rd er to  s tu d y  w h e th e r th e  p ro ced u re  w as su itab le  for th e  e x p e rim e n ta l 
s tu d y  o f h u m an  ren o v ascu la r h y p e rte n s io n , seria l ex p erim en ts  co n cern ed  w ith  
th e  fea tu re s  of th e  h y p e rten s iv e  s ta te  th u s  p ro d u ced  have  been  u n d e r ta k e n . 
T hese s tud ies revealed  1. a s lig h t e lev a tio n  of b lood  pressure  b e tw een  th e  2nd  
a n d  6 th  w eek a fte r  th e  in te rv e n tio n ; 2. a s ig n ifican t e levation  of b lood  p ressu re  
a n d  its  su b seq u en t s ta b iliz a tio n  a t  h igh  levels b e tw een  th e  13 th  an d  3 0 th  w eek;
3. h y p e rtro p h y  of th e  h e a r t  an d  o f th e  u n o p e ra te d  k id n ey  w ith  re fe ren ce  to  
b o d y  w eigh t, th e  peak  va lu es  b e ing  d em o n strab le  before b lood  p re ssu re  h ad  
a tta in e d  a high level, i.e. be tw een  th e  2nd and  6 th  week.

H u m a n  h y p erten s iv e  co n d itio n s are asso c ia ted  w ith  c h a ra c te r is tic  m o
d if ica tio n s  of ce rta in , p r im a rily  re n a l, m echan ism s. T he fu n c tio n a l a sp ec ts  of 
e x p e rim en ta l renal h y p e rten s io n  h av e  th u s  fa r  received  little  a t te n tio n . In  
th e  ex p erim en ts  to  be re p o r te d  th e  in d iv id u a l p a ram e te rs  o f ren a l fu n c tio n  
an d  th e  m orphology  o f th e  k id n e y  h a v e  been s tu d ied  13 an d  30 w eeks a fte r  
lig a tio n  o f one ren a l a r te ry , a t  a s ta g e  w hen a r te r ia l b lood  p ressu re  a n d  ren a l 
h y p e r tro p h y  have  reach ed  a s te a d y  s ta te .
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M ater ia l  a n d  m e th o d

H o m e-bred  tw o -m o n th -o ld  fem ale albino r a ts  w ith  a m ea n  w eigh t o f 180 g w ere used. 
T h e y  w ere fed  on sy n th e tic  r a t  chow  con ta in ing  150 m E q /k g  of sodium . I n  25 an im als  u n d e r 
e th e r  an aesth es ia , th e  re g io n  o f  th e  left k idney  w as ex p o sed  fro m  th e  m id line  ap p ro ach  and  th e  
le f t re n a l  a r te ry  was l ig a te d  w ith o u t  com plete iso la tio n , th e n  th e  w ound  w as closed.

A t 13 and  30 w eeks a f te r  th e  in te rv en tio n  th e  an im a ls  w ere d iv id ed  in to  tw o  groups 
o f 13 a n d  10 ra ts , re sp ec tiv e ly , th e n  weighed and  p lac ed  in  in d iv id u a l m etab o lism  cages. T h eir 
u r in e  w as collected fo r 7 h o u rs  d a ily  for 3 to  4 d a y s , in v a r ia b ly  b e tw een  9 a. m . a n d  4 p. m. 
W a te r  w as allowed ad  l ib i tu m . A t  th e  end of th ese  p e rio d s , u n d e r  30 m g/kg  p e n to b a rb ita l  
a n a e s th e s ia  a rte ria l b lood  p re ssu re  w as m easured  w ith  a  m e rc u ry  m an o m e te r in se rte d  in to  th e  
c a ro tid  o f one side, th e n  b lo o d  sam ples were w ith d raw n  fro m  th e  c a ro tid , an d  th e  h e a r t ,  b o th  
k id n e y s , an d  th e  g u t w ith  th e  m esen teriu m  w ere re m o v e d , w eighed  a n d  sto red  fo r processing.

C hem ical analysis. T h e  poo led  urine  was m ea su re d  d a ily  an d  th e  u r in a ry  a n d  blood 
sam p le s  w ere stud ied  fo r o sm o la lity  w ith  a  F iske o sm o m ete r, fo r sodium  and  p o tass iu m  con
c e n tra t io n s  w ith  a Zeiss f lam e-p h o to m e te r  and  fo r c re a tin in e  co n cen tra tio n s  by  th e  m eth o d  
of B á l in t  and  V i s y  [1].

C ontro l group. T w elv e  u n o p e ra te d  fem ale r a t s  w ith  227 g m ean  w eigh t a n d  co rrespond- 
rn g  in  age to  th e  h y p e rte n s iv e  ones were h an d led  in  th e  sam e m an n e r as described  above, in 
c lu d in g  u rine-co llections, b lood-p ressu re-read in g s , sam p lin g s , e tc . an d  in  5 an im als , th e  sam e 
c ig an s as in . th e  te s t  g ro u p  w ere  s tu d ied  h isto log ically .

S ta tis tic a l ana ly sis  w as d o n e  by  S tu d e n t’s tw o -sam p le  t- te s t.
H isto logy . T he o rg a n s  w ere  fixed  in  10%  fo rm a lin  em b ed d ed  in  p a ra ffin , s ta in e d  w ith  

h aem ato x y lin -eo sin , v a n  G ieson’s and  M allory’s p h o sp h o tu n g s tic  acid  h aem ato x y lin .

0 Ю
Controls

П  V
ü  Ccréât 
□  Filtered Na

---------G K > -
13 weeks | 30 weeks

after ligation of left renal artery

□  Fk
□  UNa-V and UK'V

F ig . 1. P a ra m e te rs  of re n a l fu n c tio n  and blood p ressu re  in  ra ts ,  13 and  30 weeks a f te r  liga tion  
of one  r e n a l  a rte ry , as co m p ared  w ith  th e  con tro ls
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R esu lts

R esu lts  are show n in T ab le  I an d  F ig . 1.

Table I

Parameters o f  renal fu n c tio n  in  rats after ligation o f  the left renal artery and in norm al controls
(x  ±  Sx)

Parameters Control groups
13 weeks 30 weeks

after ligation of left renal artery

N u m b er o f anim als 12 13 10
W eight o f anim als, g 2 2 7 ± 1 2 2 5 3 ± 8 272 ± 8
W eigh t o f rig h t k idney, m g 806 ± 3 1357 ± 5 1 d 1431 ± 9 8 ''
W eigh t of left k idney, m g 803 ± 3 182 ± 8 d 149 ± 7 J
W eight o f rig h t k idney  in  pe r cen ts 

of bod y  w eight 0.36 ± 0 .0 1 0.53 ± 0 .0 2 J 0 .5 3 ± 0 .0 5 ''

W eight of left k idney in per cen ts of 
body  w eight 0 .3 6 ± 0 .0 1 0.07 ± 0 .0 1 d 0.05 ± 0 .0 1 -

Blood pressure, m m H g 105 ± 2 164 ± 5 d 160 ± 2 J
У  ^d/min/1 g k idney 3 .9 4 ± 0 .3 7 6.91 ± 0 .7 3 d 6.71 ± 0 .4 5 ''

Uosm/Posm 5.40 ± 0 .2 3 2.77 ± 0 .2 3 1 —

S creat’ m g/100 ml 0.82 ± 0 .0 4 0 .9 3 ± 0 .0 6 0.95 ± 0 .0 4

Ccre3t, /d/m in/1 g kidney 3 2 9 ± 2 1 4 5 6 ± 0 .2 6 '1 435 ±20'*

SNa m Eq/1 147 ± 2 1 5 0 ± 2 150 —f— 1

C c r e a t  ' SNa juEq/inin/1 g k idney 4 8 .4 ± 3 .1 6 8 .5 ± 3 .7 J 65.3 ± 2 .9 ''
U Na • V /iE q /m in /l g k idney 0.416 ± 0 .0 6 0.518 ± 0 .06 0.463 ± 0 .0 4

E x cre te d  N a/filtered  Na, % 0.86 ± 0 .1 2 0.76 ±0 .08 0.71 ± 0 .0 6
S K m Eq/1 4.5 ± 0 .1 3 .4 ± 0 .1 c 3.5 ± 0 .03°

Ccreat ' S «  /íEq/m in/1 g k idney 1.46 ± 0 .0 5 1.57 ± 0 .1 0 1.52 ± 0 .0 8

• V //Eq/m in/1 k idney 0.38 ± 0 .0 5 0.42 ± 0 .0 3 0.47 ± 0 .0 3
E x cre te d  К /filtered  K , % 26.1 ± 2 .4 25.6 ± 0 .8 30.9 ± 4 .3

H aem a to c rit, per cent 43 ± 2 40 ± 1 41 ± 1
N u m b er o f m easurem ents (urine) 36 39 39

N u m b er o f m easurem ents (serum ) 12 13 10

Sym bols: c =  p  <  0.01; d =  p <  0.001

1. As p o in ted  o u t in  ea rlie r s tud ies, lig a tio n  o f  one ren a l a r te ry  in  ra ts  
is fo llow ed b y  a s ta tis tic a lly  sign ifican t e lev a tio n  of blood p ressu re  w ith  a 55 
m m H g  m ean rise by  13 an d  30 weeks. T he co n tro l m ean  values w ere  1 0 5 ^ 2  
m m H g  an d  b y  13 and  30 w eeks, 1 6 4 ^ 6  and  1 6 0 ^ 2  m m H g, re sp ec tiv e ly .

2. A t 13 and  30 w eeks a f te r  ligation  o f th e  left ren a l a r te ry , th e  ischaem ic  
k id n ey  show ed m ark ed  a tro p h y , its  func tion  w as negligible, in  c o n tra s t  to  th e
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u n o p e ra te d  k idney  w h ich  d isp lay ed  a s ign ifican t h y p e r tro p h y , its  w eig h t h av in g  
in c re a se d  from  0.36 to  0 .5 3 %  o f th e  body w e ig h t. T h e  p a ram e te rs  o f ren a l fu n c 
tio n  w ere  referred  to  1 g w e ig h t of the  u n o p e ra te d  k id n ey  and  th e  va lu es  th u s  
e x p re ssed  co rre la ted  to  th o se  o f the  co n tro l g ro u p  (F ig. 1).

a) U rin a ry  o u tp u t  p e r  m inu te  rose b y  a p p ro x im a te ly  7 0 % . U rin a ry  
o sm o la r ity  showed a p a ra lle l  decline, so th e  r a t io  U osm/P osm d im in ished  to  
a p p ro x im a te ly  50%  o f i ts  o rig inal value.

b ) E ndogenous c re a tin in e  clearance d isp la y e d  a sign ifican t increase  of 
a p p ro x im a te ly  4 0 % . T h e  se ru m  creatin ine  lev e l w as u naffec ted .

c) T he serum  so d iu m  level rem ained  u n c h a n g e d  as co m p ared  w ith  th e  
c o n tro l. As a re su lt o f  th e  in c reased  G FR , th e  a m o u n t o f filte red  N a increased  
b y  a p p ro x im a te ly  4 0 % . A s n a tr iu re s is  in c reased  o n ly  b y  2 0 % , ex c re tio n  o f N a 
in  p e r  cen ts  of th e  f ilte re d  lo a d  fell from  0.9 to  0 .7 % . The change w as, how ever, 
n o t  s ig n ifican t s ta tis t ic a lly .

d) T he serum  p o ta s s iu m  level showed a s ig n if ic a n t decrease. T he f ilte re d  
a m o u n ts  of po tassiu m  th u s  rem ained  u n ch an g ed  w hile  its  ex cre tio n  d isp lay ed  
a s lig h t increase to  3 0 %  o f  th e  filte red  load . T h e  chan g es w ere a t  th e  b o rd e r
line  o f  significance.

M icroscopic s tu d y . I n  5 control a n im a ls , th e  m icroscopic s tru c tu re  of 
th e  k id n e y  was n o rm al. I n  one anim al th e re  w as a slight ly m p h o cy tic  in fil
t r a t io n  o f  focal c h a ra c te r  in  th e  cortical in te r s t i t iu m . No change w as dem on
s tra b le  in  th e  renal a r te r ie s  an d  arterio les.

F ig . 2. M icroscopic a p p ea ran c e  o f  th e  k idney  3 w eeks a f te r  a r te r ia l  liga tion . E x te n s iv e  necrosis 
side by  side w ith  a  fa ir ly  p reserved, a tro p h ie d  c o rtica l area. H  —E , X 50
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Fig. 3. M esenteric  a r te ry  o f an  an im al su b jec ted  to  l ig a tio n  of one renal a r te ry  27 w eeks before. 
E x te n s iv e  fib rino id  necrosis o f in tim ai and  m ed ia l la y e rs , m assive in fla m m a to ry  g ra n u la tio n  

in vo lv ing  th e  a d v e n ti tia . H  —E , X 80

Fig. 4. A rte rio le  from  th e  su b sero sa  of the  large  in te s t in e  13 weeks a fte r l ig a tio n  o f one  renal 
a rte ry . P ro life ra tio n  of in tim a , b roaden ing  of m u sc u la r  lay e r, g ranulation  an d  s c a rr in g  o f a d 

v e n titia l lay e r. H — E , X 350
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I n  th e  h y p e rte n s iv e  an im als , th e  k id n e y  w ith  i t s  a r te ry  ligated  d isp la y e d  
e x te n s iv e  necro tic  a rea s  w ith  p a tc h y  calcified  d ep o sits , and a tro p h ic  a reas  
w ith  signs o f tu b u la r  re g e n e ra tio n , d e m a rc a ted  fro m  th e  necrotic a re a s  b y  
sca r tissu e  (Fig. 2). V a sc u la r  changes co n fin ed  to  m oderate  th ick en in g  a n d  
f ib ro s is  w ere found  in  a sing le case.

T h e  u n m a n ip u la te d  k id n e y  showed m ic ro sco p ic  signs of h y p e r tro p h y  
(e n la rg e m e n t o f tu b u la r  ep ith e liu m , m o d e ra te ly  en la rg ed  glom eruli).

V ascu la r changes in  th e  h ea rt, gu t a n d , in  16 cases in the  k id n e y  w ere 
d e m o n s tra b le  in  18 o f th e  21 anim als. In  4 cases , th e se  changes co n sis ted  of 
f ib r in o id  necrosis or o f p o ly a r te r itis  nodosa ty p ic a l  o f  m alignant h y p e r te n s io n  
in  a lb in o  ra ts  (Fig. 3). T h e  p a tte rn  was, h o w ev er, genera lly  th a t  of h y p e r te n 
sion  o f  m odera te  se v e rity  ch a rac te rized  by  h y p e r tro p h y  of the  m edia a n d  b y  
h y p e rp la s ia  of th e  in t im a  (F ig . 4). These ch an g es  ap p ea red  generally  5 to  6 
w eeks a f te r  th e  a r te r ia l  lig a tio n  and  th e ir  s e v e r i ty  w as related  to  th e  degree  
a n d  d u ra tio n  of th e  h y p e rte n s io n  (Fig. 5).

F ig . 5. A r te ry  from  u n o p e ra te d  k id n ey  9 weeks a f te r  l ig a t io n  o f th e  co n tra la te ra l re n a l  a r te ry .  
C h anges like in  Fig. 4. H  — E ,  x 350

D iscussion

T h e  re la tio n sh ip s  b e tw een  k idney a n d  a r te r ia l  hypertension  w ere  a n a 
ly zed  b y  W i l s o n  [36] on  th e  grounds o f e x p e r im e n ta l evidence in c lu d in g  
his ow n stu d ies . In  th e se , a narrow ing of one re n a l  a r te ry  had  been  p ro d u c e d  
w ith o u t in te rfe ren ce  w ith  th e  o ther k idney  a n d  th e  hypertension  th u s  in d u c e d  
u su  a lly  persisted  a f te r  rem o v a l of the isch aem ic  k id n ey . The fa ilu re  to  n o r 
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m alize blood p ressu re  w as a t t r ib u te d  to  v a scu la r  lesions in  th e  u n m a n ip u la te d  
k id n ey , reg ard ed  as a d ire c t consequence o f th e  h y p erten sio n .

In  th e  r a t  e x p e rim e n ts  b y  F l o y e r  [13], u n ila te ra l  renal a r te r ia l  co n 
s tr ic tio n  w as follow ed b y  an  acu te  e lev a tio n  of b lo o d  p ressu re  w hich  th e n  s ta 
bilized  in  th e  course o f  a few  w eeks. R em oval o f th e  ischaem ic k id n ey  w ith in  
th is  period  w as fo llow ed b y  no rm aliza tio n  o f b lo o d  p ressu re , th e  u n o p e ra te d  
k id n ey  hav ing  been  fo u n d  u n affec ted  or its  changes reversib le . T he s ta b iliz a 
tio n  o f  h y p erten s io n  is due  to  th e  in v o lv em en t o f  th e  u n m a n ip u la te d  k id n e y  
caused  b y  a v a so co n s tr ic tiv e  fac to r p roduced  in  th e  ischaem ic k id n ey . A t th is  
s tage , beyond  th e  5 th  to  7 th  w eek, rem oval of th e  ischaem ic k id n ey  does n o t 
an y  m ore lead  to  a n o rm a liza tio n  o f b lood  p re ssu re  since w ith  th e  p rog ress 
o f v a scu la r lesions th e  u n o p e ra te d  k idney  g ra d u a lly  loses its  c a p a c ity  o f  in 
h ib itin g  th e  p resso r su b stan ces . As i t  has been  fo rm u la te d  b y  S e l y e  [34] 
an d  b y  M a sso n  e t al. [24] th e  k idney , devoid  o f b lood  su p p ly , is tra n sfo rm e d  
in to  an  endocrine k id n ey .

In fo rm a tio n  is scarce concern ing  th e  fu n c tio n a l p a ram ete rs  a sso c ia ted  
w ith  exp erim en ta l re n a l h y p e rten s io n  in  th e  r a t .  W e fin d  only sh o rt- te rm  
o b se rva tions in  th e  l i te ra tu re  and  th e  ex p erim en ta l p rocedures are in co n sis ten t. 
I t  is, how ever, c e r ta in  t h a t  a t  2 to  3 weeks a fte r  th e  in te rv e n tio n  causing  h y 
p erten sio n , G F R  an d  N a -reab so rp tio n  in  th e  u n m a n ip u la te d  k idney  m ay  a t ta in  
88 %  o f th e  con tro l f ig u res  (M a l t  [25]) an d  th a t  th e re  is a 7 to  28%  increase  
in  in u lin  c learance fro m  th e  n o rm al 0.35 m l p er 100 g bo d y  w eight a t  2 w eeks 
(D i c k e r  and  S h i r l e y  1971). H a y s l e t t  e t al. [15] d em o n stra ted  in  in d i
v id u a l nephrons a 3 0 %  increase  in  G F R  an d  in  th e  filte red  as well as th e  
reab so rb ed  am o u n ts  o f  N a. M a x w e l l  [28], P e a r t  [31], D e l  G r e c o  e t al. 
[7] an d  Co n n  e t al. [6] n o ted  h y p o p o ta ssaem ia  in  associa tion  w ith  
h y p erten sio n .

T he p resen t o b se rv a tio n s  ex ten d in g  to  30 w eeks a fte r  lig a tio n  o f one 
ren a l a r te ry  rev ea led  in  th e  presence of th e  u n m a n ip u la te d  opposite  k id n e y
1. a g rad u a l an d  s ig n if ican t e leva tion  of b lood  p re ssu re ; 2. a h y p e rtro p h y , an d
3. fu n c tio n a l as well as m orphological changes in  th e  u n o p e ra ted  k idney .

T he m echan ism  o f co m p en sa to ry  h y p e r tro p h y  is n o t clear (M e r t z  an d  
W e is s  [29]). H y p e r tro p h y  o f th e  ren a l tissu e  re p re se n ts  a response e ith e r  to  
th e  loss of fu n c tio n a l c a p a c ity  or to  dev ia tio n s fro m  th e  ideal m ass o f ren a l 
tissu e  ( D i c k e r  [9]). M a l t  [25] ascribes th e  re n a l h y p e rtro p h y  to  th e  in 
c rem en ta l w ork load . Specific  con tro l m echan ism s o f som e k ind  h av e  been  
also suggested  to  h av e  a ro le ( P h i l l i p s  an d  L e o n g  [30]). As regards th e  tim e- 
re la tio n sh ip s , th e  process begins in  th e  v e ry  f ir s t  h o u rs  (Co e  and  K o r t y  [5]; 
J a n i t z k y  and  L i n g i s  [18]) an d  m ay  a t ta in  a m ax im u m  o f 70 to  80 %  b y  th e  
20 th  d ay  (Sa p h i r  [33]; R o l l a s o n  [32]).

T he a n tih y p e rte n s iv e  fu n c tio n  of in ta c t  re n a l tissu e  has been g iven  d if
fe re n t in te rp re ta tio n s . B r a u n -M e n e n d e z  [3] re g a rd s  re n o tro p h in  as th e
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s t im u la to r  of ren a l g ro w th . P e a r t  [31]  a t t r ib u te s  th e  e lev a tio n  o f blood 
p re ssu re  to  an ab n o rm a l b reak d o w n  o f p resso r substances, M a s s o n  [23]  
to  a d e fic ien t p ro d u c tio n  of an tid ep re sso r m a te ria l. S e n  e t  al. [35] 
as w ell as D e v a u x  e t a l. [8] in c r im in a te  a decrease in  th e  am o u n t 
o f  ren in -in h ib ito r . In  ex p e rim en ta l h y p e rte n s io n  induced  in  dogs b y  lig a tion  
o f  one  ren a l a r te ry  ( F e k e t e  e t al. [11]) th e  u n m a n ip u la te d  k id n ey  show ed no 
h y p e r tro p h y  w hile b e in g  a ffec ted  b y  d eg en e ra tiv e  vascu la r changes, an d  eli
m in a tio n  of th e  ischaem ic  k id n ey  failed  to  cause a n o rm a liza tio n  o f b lood  
p re ssu re . In  p a tie n ts  in  w hom  surg ical rem o v a l o f th e  ischaem ic k id n e y  failed  
to  decrease  or to  n o rm alize  th e  h igh b lood  p ressu re , th e  renal an d  e x tra re n a l 
a r te r io le s  revealed  d eg en e ra tiv e  v ascu la r  lesions ty p ica l o f h y p e rten s io n  
(M c C o r m a c k  [27];  H u b e r  [16 ];  K o l e s t k y  an d  R iv e r a -Ve l e z  [2 1 ] ;  M cA l 
l i s t e r  e t  al. [26];  e tc .).

I n  th e  p resen t ex p e rim en ts  th e  m orpho log ica l changes to o k  5 to  6 w eeks 
to  d eve lop . The m icroscopic  fea tu res  o f m a lig n a n t h y p erten sio n  th u s  induced  
w ere  co n sis ten t w ith  th o se  found  in  o th e r  m odel experim en ts. T h e  lig h t and  
e le c tro n  m icroscopic fe a tu re s  and  th e  m ech an ism  of h y p e rte n s iv e  v ascu la r 
c h a n g e s  have  w idely  b een  s tu d ied  ( E n d e s  [10]; C h u r g  [4]; K e r é n y i  e t al. 
[2 0 ]; J e l l i n e k  e t al. [19]; H ü t t n e r  e t al. [17]; K o n y á r  e t al. [22]). In  th e  
a n im a ls  w hich h ad  re m a in e d  free from  n ec ro tic  lesions, v a sc u la r  changes of 
h y p e rp la s tic , p ro life ra tiv e  c h a ra c te r  w ere p re v a le n t, ow ing p ro b a b ly  to  th e  
v a sc u la r  in ju ry  h av in g  b een  m o d era te  an d  so th e  increase in  b lood  p ressu re , 
g ra d u a l ( G o l d b l a t t  [38]; Z o l l i n g e r  [37]; H a t t  e t al. [14]).

O u r observ a tio n s len d  su p p o rt to  th e  claim  th a t  a f te r  lig a tio n  o f one 
re n a l a r te ry  in  ra ts  th e  u n o p e ra te d  k id n e y  undergoes h y p e r tro p h y , an d  b e 
com es capab le  of m a in ta in in g  blood p ressu re  a t  no rm al levels a n d  ta k e s  over 
th e  fu n c tio n  of th e  isch aem ic  k idney . T h is co m p en sa to ry  m echan ism , ideal 
th o u g h  i t  seems, is o f  a tra n s i to ry  n a tu re , rem ain in g  in  o p era tio n  fo r a period  
n o t  lo n g er th a n  4 w eeks. I t s  b reak d o w n  w h ich  is b o u n d  to  ensue 5 to  6 w eeks 
a f te r  th e  a rte ria l lig a tio n  is in  all p ro b a b ility  due to  an  en h an ced  p ro d u c tio n  
o f  p re sso r substances b y  th e  ischaem ic k id n e y  an d  to  th e  co nsecu tive  v ascu la r 
le sions in  th e  u n o p e ra te d  k idney . T his process is th en  c h a rac te rized  b y  sig
n if ic a n t  elevation  of b lood  pressure  an d  th e  im p a irm en t of tu b u la r  function  
w ith  th e  G FR  u n a ffec ted .
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(R ece iv ed  O ctober 12, 1973)

The serum  Ig G , Ig A , IgM , Coeruloplasm in, a 2— m acrog lobu lin  an d  tran s fe rrin  
levels were e s tim a te d  b y  th e  ra d ia l  im m unod iffusion  te c h n iq u e  an d  follow ed u p  over 
a  period  of 40 d a y s  in  p a tie n ts  w ith  acu te  m y o ca rd ia l in fa rc tio n . IgG  a n d  IgA  levels 
w ere e levated  b e tw ee n  th e  1 6 th  an d  21st days. T h e  C oeruloplasm in level show ed th e  
m o st m ark ed  e le v a tio n , a n d  h a d  n o t com ple te ly  n o rm alized  b y  th e  4 0 th  d ay . T he oc2 
m acroglobulin  lev e l rev ea led  a  sim ilar, th o u g h  less m a rk e d , ten d en cy . T he tran s fe rrin  
leve l decreased.

T he p io teo g ly can s a n d  th e  g lycopro teins (G P ) belong  to  th e  e ssen tia l 
c o n s titu e n ts  of th e  co n n ec tiv e  tissu e  g round  su b s ta n c e . A b n o rm alities o f th e  
g ro u n d  substance  a lm o s t in e v ita b ly  affect th e  m e tab o lism  of G P, even  in  th e  
absence  of any  p r im a ry  defec t. M etabolic changes o f  th is  k in d  m a y  be asso
c ia te d  w ith  ab n o rm al se ru m  G P  levels [1, 9, 17].

T he m od ifica tions in  th e  c a rb o h y d ra te  co m p o n en ts  o f G P, in  p a r tic u la r  
o f  p ro te in -b o u n d  hexose , hexosam ine, sialic acid  a n d  fucose have  been  s tu d ied  
in  a w ide v a rie ty  o f  p a th o lo g ic  processes, in c lu d in g  con n ec tiv e  tissu e  an d  k id 
n ey  diseases, m a lig n an t g ro w th s an d  o th e r co n d itio n s. I n  th e  m a jo rity  o f these  
ab n o rm alities  an  in c rea se  o ccu rred  in  th e  levels o f  th e  c a rb o h y d ra te  com po
n e n ts  o f GP [4, 8, 11, 17].

H u m an  serum  is k n o w n  to  co n ta in  num ero u s G P  frac tio n s  w hich , d esp ite  
th e ir  in d iv idua l p h y sica l, chem ical, im m unolog ical a n d  bio logical ch a rac te rs  
[11, 13], have com m on  c a rb o h y d ra te  co m p o n en ts . T herefo re , q u a n tita tiv e  
changes in  th e ir  c o n c e n tra tio n  p rov ide  no in fo rm a tio n  on  the  in d iv id u a l G P 
frac tio n s . C onsequen tly , we h av e  to  s tu d y  th e  c o n c e n tra tio n s  of th e  d iffe ren t 
G P in d iv idua lly . T h is m ig h t offer closer in fo rm a tio n  on th e  aetio logy  an d  
pa thogenesis  of v a rio u s  p rocesses an d  possib ly  also d iag n o stic  clues. A s tu d y  
has th ere fo re  been m ad e  o f  th e  changes o f G P in  m y o card ia l in fa rc tio n  w ith  
a v iew  to  th e ir  p a th o g e n e tic  a n d  diagnostic  im p lica tio n s .

T he values w ere e s tim a te d  b y  th e  rad ia l im m u n o d iffu sio n  tech n iq u e  over 
a perio d  of 40 day s fo llow ing  th e  a tta c k .
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M aterial and method

T h e  s tu d y  concerned 35 p a tie n ts  a d m itte d  w ith  m y o card ia l in fa rc tio n  in  th e  period 
1972 to  1973. T here  w ere 23 m ale s, 12 fem ales, th e ir  age ran g ed  from  27 to  77 y ears  (m ean, 
57 .3  y e a r s  fo r m ales, 71.6 y ears  fo r  fem ales). The d iagnosis o f m y o ca rd ia l in fa rc tio n  was based 
o n  th e  h is to ry ,  clinical course, b lo o d  c o u n ts , E S R , ECG, serum  lip id , SG OT, S G P T  an d  SL D H  
lev e ls . S e rio u s com plications in c lu d in g  sh o ck , p e rica rd itis , p u lm o n a ry  em bo lism , m ajo r dis
o rd e rs  o f  card iac  rh y th m , o ccu rred  in  15 p a tie n ts , on  16 occasions a lto g e th e r. T h e  co n cen tra 
t io n s  o f  Ig G , IgA , IgM , C oeruloplasm in, a 2-m acrog lobu lin  an d  tra n s fe r r in  w ere  m easu red  in  
n a t iv e  se ru m  from  th e  o n se t o f th e  a t ta c k  o ver a period  of 40 days a t  sev en  d iffe re n t tim es by 
th e  r a d ia l  im m unodiffusion  te c h iq u e  o f Ma n c in i e t al. [10], u sing  m onospecific  se ra  (supplied  
b y  th e  I n s t i tu te  of H u m a n  V accine  P ro d u c tio n  a n d  R esearch , R u d ap es t). P o o led  h u m an  sera 
f ro m  100 n o rm al blood donors se rv ed  as co n tro l. T he re su lts  were q u a n tif ie d  o n  th e  basis of 
re fe re n c e  se ra  (H y la n d , K a l l e s t a d ). Since no tra n s fe rr in  reference se ra  w ere av a ilab le , these  
r e s u l ts  w e re  referred  to  th e  g e n e ra lly  a ccep ted  s ta n d a rd  va lues g iven  b y  B e c k e b  e t al. [2]. 
F o r  s ta t i s t ic a l  analysis, th e  tw o -sam p le  t t e s t  was used . The re su lts  ag reed  w ith  th e  va lues given 
b y  th e  I n s t i tu te  of H u m an  V accine  P ro d u c tio n  fo r IgG  a n d  IgA  b u t  show ed som e d ev ia tio n  
fo r  IgM .

Results

R e su lts  have been ta b u la te d  a n d  rep resen ted  g raph ica lly  (T a b l I). IgG  con
c e n tr a t io n  began to  rise b e tw een  th e  8 th  an d  th e  15 th  d ay  an d  w as s ig n ifican tly  
in c re a s e d  betw een th e  16 th  a n d  2 1 st days, to  re tu rn  su b seq u en tly  to  th e  norm al 
lev e l. Ig A  co n cen tra tion  to o  w as s ig n ifican tly  increased  b e tw een  th e  16th 
a n d  2 1 s t days and  a fte r  a t r a n s i to ry  e lev a tio n  (p >  0.05) n o rm a liz a tio n  ensued 
in  th e  second  h a lf o f th e  o b se rv a tio n  period . T he IgM  level dec reased  betw een  
th e  1 s t an d  3rd days.

C oeru loplasm in  values b eg a n  to  rise in  the course of th e  f ir s t  d ay s  an d  w ere 
s ig n if ic a n tly  e levated  u n til  th e  33 rd  d ay  w hen th e y  began  to  decline . a 2-m ac ro - 
g lo b u lin  also showed a ris in g  te n d e n c y  from  th e  o u tse t; its  e lev a tio n  w as sig-

mg/100 ml

n  25 11 16 20 13 15 9 5

F ig . 1. T he ch an g es in  th e  c o n cen tra tio n s  o f th e  IgG
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F ig. 3. T he changes in  th e  c o n ce n tra tio n s  of th e  IgM

n if ic a n t be tw een  th e  4 th  and  7 th  days an d  w as still a t  th e  b o rd e rlin e  o f  sig
n ificance  be tw een  th e  22nd  an d  27 th  d ay s. T ran sfe rrin  d isp layed  a c h a ra c te r 
is tic  p a tte rn .  I t s  va lu e  decreased  from  th e  v e ry  beginning  a n d  w as low est 
b e tw een  8 and  15 d ay s, to  rise again  a f te rw a rd s  an d  to  a t ta in  n e a r ly  no rm al 
va lu es  a t  40 days.

T he n u m b er o f cases was to o  sm all fo r g roup ing  th e  cases on th e  basis 
o f  com plica tions. I t  is none th e  less to  be n o te d  th a t  in  d iso rd ers  o f  card iac  
rh y th m  th e re  w as a m o d era te  increase in  th e  co n cen tra tio n s o f a.2-m acroglo- 
b u lin , an d  in  shock, a m ore m ark ed  in crease  in  IgG  and  IgA .
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Fig. 4. T h e  c h an g es  in  th e  c o n ce n tra tio n s  o f  Coeruloplasm in

Fig. 5. The ch an g es in  th e  co n cen tra tio n s o f  a 2-m acrogIobulin
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Fig. 6. T he ch an g es in  th e  co n cen tra tio n s  o f  tran s fe rrin
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D iscussion

Stud ies o f th e  serum  G P w ith  in d iv id u a l biological and  im m u n o lo g ica l 
ch a ra c te rs  h av e  been  found in fo rm a tiv e  concern ing  th e ir  d iag n o stic  v a lu e . 
Cl e v e  an d  S t r o h m e y e r  [3], s tu d y in g  th e  otj-acid  GP, a 2-m ac ro g lo b u lin  an d  
Gc co n cen tra tio n s  fo u n d  an  increase in  oq-acid G P in  cholangitis, in  sy stem ic  
d iseases and  tu m o u rs , an d  a decrease in  c irrh o sis  o f th e  liver, an d  a re d u c tio n  
in  G c-globulin  level in  liver disease. S n y d e r  a n d  A s h w e l l  [14] e s tim a te d  15 
d iffe ren t G P frac tio n s  in  m a lig n an t p rocesses a g a in s t patho log ic  a n d  n o rm a l 
con tro ls . T hough  ev a lu a tio n  of th e ir  re su lts  is d ifficu lt by  th e  sm all n u m b e r  
o f cases an d  th e ir  he terogenous c h a ra c te r , th e  fa c t rem ains th a t  seven  o f  th e  
G P frac tio n s concerned  (tran sfe rrin , a 2-m acrog lobu lin , Gc globulin , IgA , Ig D , 
IgG , IgM ) rem a in ed  u naffec ted , w hile th re e  (ад-acid  G P, C oeruloplasm in, а г- 
a n titry p s in )  show ed increased  co n c e n tra tio n s  in  b o th  abnorm al g roups. Tw o 
frac tio n s  (h ap to g lo b in , haem opexin) h a d  in c rea sed  in  m alig n an t d isease , w h e re 
as th e  c o n cen tra tio n  o f th ree  ( oc2h s ~  5 /32— G P I, prea lbum in) re d u c e d  in  
m alig n an cy  an d  u n affec ted  in  o th e r  a b n o rm a l conditions. In  th e  se rom uco id  
g roup  reg a rd ed  earlie r as hom ogeneous, in c reasin g , unchanged  a n d  declin ing  
G P levels w ere eq u a lly  rep resen ted . M i e s c h  e t  al. [12] p rac tica lly  n e v e r  fo u n d  
a n o rm al o ^ -an titry p s in  level in  p a th o lo g ic  cond itions, in  c o n tra s t to  th e  a 2- 
m acrog lobu lin  co n cen tra tio n  w hich rem a in ed  a lm o st in v ariab ly  n o rm a l, a p a r t  
from  cases o f tu m o u r  an d  h ep a titis  w here  th e y  w ere increased to  som e e x te n t. 
S z é k e l y  e t al. [15] n o ted  increased  se ru m  h ap to g lo b in  levels in  m y o ca rd ia l 
in fa rc tio n , ce reb ro v ascu la r in su lts  an d  p e r ip h e ra l arteriosclerosis. S e ru m  h a p to 
globin  w as m easu red  on th e  basis o f th e  haem og lob in -b ind ing  c a p a c ity , an d  
se ru m  C oeruloplasm in b y  m eans of c o lo rim e try  b y  H e v é r  e t al. [7] a n d  b y  
T ó t h  e t al. [16]; th e  hap tog lo b in  w as fo u n d  to  increase in  m a lig n a n t d isease 
p a ra lle l w ith  th e  g ro w th  of th e  tu m o u r  an d  in  leukaem ia . An in c reased  Coerulo
p lasm in  level w as observed  in  m a lig n an cy  o f  th e  blood-form ing o rg an s , w ith  
th e  excep tion  o f m u ltip le  m yelom a. T he se ru m  G P was ex ten siv e ly  s tu d ie d  
in  ch ron ic  liv er d isease b y  F e h é r  e t al. [5, 6 ] .  C oeruloplasm in an d  <x2-m acro- 
g lobulin  increased  in  chronic aggressive h e p a tit is  and  in cirrhosis o f th e  liv er, 
IgM  in  chronic  p e rs is te n t h e p a titis , Ig G  a n d  Ig A  in  chronic aggressive h e p a tit is  
an d  in  cirrhosis o f th e  liver. Z a w a d s k i  a n d  E d w a r d s  [18] n o te d  h y p e r tra n s -  
fe rraem ia  in  iron -defic iency  anaem ia . T h e  b e h a v io u r of th e  se rum -G P  in  m y o 
card ia l in fa rc tio n  has n o t y e t been s tu d ie d  b y  m eans of m odern m eth o d s .

T he p re sen t re su lts  ra ised  th e  fo llow ing  po in ts .
The G P  c h a ra c te r  of im m ung lobu lin s is w ell-know n. W hile i t  is d ifficu lt 

to  acco u n t fo r th e  ea rly  decline o f th e  IgM  level, th e  increase in  Ig A  a n d  IgG  
m ay  be connected  w ith  an im m unolog ica l n a tu re  o f th e  events. T h e  h a e m a to - 
c r it  show ed v a r ia tio n s  o f no sign ificance. In te rp re ta t io n  of th e  b e h a v io u r  of 
tra n s fe rr in  aw aits  fu r th e r  evidence.
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Table 1

Serum-glycoprotein concentrations (mg/100 m l) in  acute myocardial infarction

IgG IgA IgM Coeruloplas
min

a2-macro-
globulin Transferrin

n 25 25 25 25 25 25

C ontrols X

SD
1200

56.0
210

16
130

10.6
31

2.2
244

12
295

11
p

n 11 12 12 12 12 12

1 — 3 day
X 1125 263 83.7 42 270 263,55
SD 91.4 57.5 9 2.1 39.2 15.8
p > 0 .05 > 0 .0 5 < 0 .0 1 < 0 .0 1 > 0 .0 5 > 0 .0 5

n 16 16 16 16 16 16

4 —7 day
X 1224 225 113 56.6 314 224
SD 104 26.3 26.4 5.7 26.1 26.3
p > 0.05 > 0 .0 5 > 0 ,0 5 < 0 .001 < 0 .0 5 < 0 .0 5

n 20 20 20 20 20 20

8 — 15 day X 1308 255.6 109.9 49 258 212
SD 147 20.8 57.1 5.9 12.2 5.7
P > 0 .05 &Ю.05 > 0 .0 5 < 0 .0 1 > 0 .0 5 < 0 .0 1

n 13 13 13 13 13 13

16 — 21 d ay
X 1818 298 105.5 43 282 244
SD 250 31.5 18.5 2.9 27.7 12.3
P < 0 .0 5 < 0 .0 5 > 0 .0 5 < 0 .0 1 > 0 .0 5 < 0 .0 1

II 15 15 15 15 15 15

2 2 - 2 7  d ay X 1421 223 108 44.4 275 242
SD 114 29.7 11.4 3 10.8 26
P е=г0.05 feá0.05 > 0 .0 5 < 0 .0 1 sá0.05 > 0 .0 5

n 9 9 9 9 9 9

28 — 33 d ay X 1342 353 153 44.4 257 259.8
SD 190 72 14.8 4.6 15.9 15.3
p > 0.05 > 0 .0 5 > 0 .0 5 < 0 .0 5 > 0 .0 5 > 0 .0 5

n 5 5 5 5 5 5
34 — 40 day X 1552 193 95.4 39 249.6 264

SD 148 68.9 19.1 2.6 83.7 46.6

I t  has been  d e m o n s tra te d  b y  th e  p re se n t s tu d y  th a t  m yo card ia l in f a r c 
tio n  is acco m p an ied  b y  changes in  th e  se ru m -G P  levels. The d iffe ren tia l c h a r 
a c te r  o f th ese  m o d ifica tio n s clearly  em erges fro m  th e  resu lts.

S tu d ies  o f G P  in  a la rg e r num bers o f  p a tie n ts  an d  c lassifica tion  o f  m y o 
ca rd ia l in fa rc tio n  acco rd in g  to  clinical course , se v e rity  and  possible c o m p lic a 
tio n s  w ould  g re a tly  a d d  to  th e  d iagnostic  a n d  p re d ic tiv e  value o f th e  re su lts . 
S tu d y  o f fu r th e r  serum -g lycopro te in s ho lds p ro m isin g , still u n ex p lo red  p o s
s ib ilities . T he u lt im a te  o b jec t o f these  s tu d ie s  sh o u ld  be to  e s tab lish  th e  G P  
co n s te lla tio n  ty p ic a l o f m yocard ia l in fa rc tio n .
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F resh  h u m an  m ilk  an d  cow’s m ilk of 2 .8%  f a t  c o n te n t ex ert a m a rk e d  leu k o tac tic  
a c tiv ity  on be ing  ad m in is te re d  in tra d e rm a lly  to  r a b b its  an d  are th u s  cap ab le  o f  inducing  
th e  p re p a ra to ry  ph ase  o f th e  local S h w artzm an  re ac tio n . T he in je c tio n  is follow ed by  
an  in fla m m a to ry  sk in  re ac tio n  w ith  ex ten siv e  leu k o cy tic  in fil tra tio n  o f th e  corium .

E n d o to x in  or 5 to  8 m l m ilk  in jec ted  in tra v e n o u s ly  24 hours a f te r  th e  p re p a 
ra to ry  in jec tio n  e lic its  a  loca l th ro m b o h a em o rrh a g ic  reac tio n  re m in isc en t in  m an y  
resp ec ts  o f th e  local S h w artz m a n  reac tion .

P ro d u c tio n  o f th e  p re p a ra to ry  phase  of th e  re ac tio n  is a ttr ib u te d  to  th e  pow erful 
leu k o ta c tic  a c tiv ity  o f  m ilk .

The co n v en tio n a l p rocedure  for in d u c in g  a local S h w artzm an  reac tio n  
(L SR ) in  ra b b its  consists in  th e  in tra d e rm a l a d m in is tra tio n  o f a p re p a ra to ry  
dose o f en d o to x in , follow ed b y  a second, p ro v o c a tiv e , dose o f e n d o to x in  a d 
m in is te red  b y  th e  in tra v e n o u s  ro u te .

E a rlie r, th e  en d o to x in  has been p re p a re d  b y  th e  p rocedure  o f  B o t v i n  

an d  M e s r o b e a n u  [1]. R ecen tly , th e  d ep ro te in ized  lip o p o ly sacch arid e  (LPS) 
d eriv ed  from  G ram -n eg a tiv e  b a c te ria  b y  th e  m e th o d  o f W e s t p h a l  e t  al. [11] 
has com e in to  use.

W e have  re p o rte d  earlie r th a t ,  besides e n d o to x in , o th e r m acrom olecules, 
such  as casein , p ep to n e  [7] o r even  p la te le ts  [9] a re  also su itab le  fo r p ro d u c 
tio n  of th e  p re p a ra to ry  phase . T hese ag en ts  h a v e  th e  c a p ac ity  o f  e lic iting  a 
local agg regation  of leu k o cy tes  in  th e  sk in  a t  th e  site  o f in jec tio n , w hich  is a 
“ sine qua  n o n ”  fo r th e  p ro d u c tio n  of th e  a c tu a l reac tio n .

In  v iew  of th e  con firm ed  leu k o tac tic  a c t iv i ty  o f casein in  v itro  [2] and  
in  v ivo  [5, 7] an d  hence, o f its  being  su ita b le  fo r th e  p ro d u c tio n  o f  th e  p re 
p a ra to ry  phase  o f L S R , we h av e  ex am in ed  h u m a n  an d  bovine m ilk  fo r leuko
ta c t ic  a c tiv ity  in  r a b b it  sk in . I t  has also been  a t te m p te d  to  p ro v o k e  a skin- 
reac tio n  o f th e  L S R -ty p e  b y  th is  m eans.

Material and m ethods

N in e ty  ra b b its  o f id en tica l b reed  an d  e ith e r sex , w eigh ing  2500d;500 g w ere used . The 
ex p erim en ts  w ere sp read  over th e  fo u r seasons of th e  y e a r. T h e  an im als were k e p t  on  s ta n d a rd  
food su p p lem en ted  w ith  v eg etab les. T he skin  o f th e  b a c k  w as dep ila ted  th e  d a y  before th e  
exp erim en t.
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G ro u p in g  of th e  an im als a n d  th e  tre a tm e n t schedules h a v e  been  sum m ed u p  in  T ab le  I.
T h e  m ilk  serving for th e  s tu d ie s  w as o b ta in ed  from  h e a lth y  w om en w ith o u t ev idence  of 

m a s ti t is ,  5 to  7 days follow ing d e liv e ry . A fte r  m eticu lous b re a s t  to ile t  th e  m ilk  w as co llected  
in to  s te r ile  con ta iners. T he f ir s t  few  m l h a v in g  been  d iscard ed , 0.3 m l of th e  m ilk  w as in je c te d  
in tr a d e r m a lly  w ith in  5 to  10 m in u te s  in to  th e  sk in -a reas p re p a re d  in  th e  m an n e r  described  
a b o v e . A t  th e  sam e tim e, sam ples w ere  su b jec ted  to  b a c te r ia l  ex am in atio n .

F iv e  an im als were in je c te d  in  a  s im ilar w ay  w ith  co m m erc ia l p a s teu rized  cow ’s m ilk 
o f  2 .8 %  f a t  con ten t.

I n  20 anim als p ro v o ca tio n  o f  th e  th ro m b o h a em o rrh a g ic  re ac tio n  was done b y  th e  in t r a 
v e n o u s  in je c tio n  of 200 fig p e r  r a b b i t  L P S  (E . coli 0111 e n d o to x in , W es tp h a l ty p e ,  D ifco  L a 
b o ra to r ie s ,  D e tro it, Mich).

T h i r ty  rab b its  were in je c te d  in tra v e n o u s ly  w ith  5 to  8 m l h u m an , 10 ra b b its  w ith  th e  
sam e a m o u n ts  of bovine m ilk  24 h o u rs  a f te r  in tra d e rm a l m ilk  in jec tio n , of an  a m o u n t v a ry in g  
w ith  b o d y  w eight.

T h e  sk in  lesions th u s  p ro d u c e d  w ere re ad  24 h o u rs  la te r  b y  in spection  o f th e  in side  of 
th e  sk in .

S pec im en s were excised  fro m  th e  in fla m m a to ry  a rea s o f p re p a ra tio n  a n d  fro m  th e  h aem 
o rrh a g ic  a re a s  of p rovocation , f ix e d  in  10%  fo rm alin  a n d  th e  sec tions were s ta in ed  w ith  h aem a- 
la u n -e o s in  a n d  exam ined u n d e r  th e  ligh t-m icroscope.

T e n  ra b b its  were in je c te d  w ith  8 m l cow’s m ilk  in to  th e  ear vein  on  tw o occasions a t 
2 4 -h r in te rv a ls ,  w ith  th e  a im  o f ex am in in g  th e  o rgans fo r changes ty p ic a l of th e  genera lized  
S h w a r tz m a n  reac tion  (G SR).

R esults

R e su lts  are seen in  T a b le  I.

Table 1

Leuko tac tic  activity o f  hum an bovine m ilk  and provocation o f  thrombohaemorrhagic sk in  reaction

Aim of the experiment Form of treatment Number of 
animals Results

S tu d y  o f  leukotax is (w ithou t 
p ro v o c a tio n )

0.1 —0.3 m l h u m an  m ilk  in tr a 
derm ally 15 15/15*

0.1 — 0.3 m l bovine m ilk  in tr a 
derm ally 5 5/5

P ro v o c a tio n  of throm bo- 200 fi g L PS in trav en o u sly 20 16/20
h a em o rrh ag ic  reaction a fte r 5 — 8 m l hum an m ilk in trav en o u sly 30 19/30
p re p a ra to ry  phase induced  b y 5 — 8 m l bovine m ilk  in trav en o u sly 10 6/10
0.3 m l h u m an  milk 

P ro v o c a tio n  of GSR 2 x 8  m l bovine m ilk in trav en o u sly 10 0/10

* N u m erato r: num ber o f an im a ls  w ith  positive reac tio n . 
D enom inato r: to ta l  n u m b er  o f anim als in  th e  group.

In tra d e rm a l in jec tio n  o f  0.1 to  0.3 m l m ilk  in to  th e  b ack  sk in  o f ra b b its  
w as in v a r ia b ly  followed b y  m a rk e d  h y p eraem ia  an d  swelling a t  th e  s ite  o f 
in je c t io n  b y  the  end o f 8 to  24 ho u rs . E x ten sio n  o f th e  in flam m ato ry  a re a  seem 
ed  to  b e  re la te d  to  th e  a m o u n t of m ilk  in jec ted . T he h u m an  or b o v in e  origin 
o f th e  m ilk  did no t a ffec t th e  in te n s ity  of re a c tio n . O n th e  o th e r h a n d , in  the 
a b se n c e  o f  p rovocation , th e  in f la m m a to ry  areas rem a in ed  free from  a n y  h aem 
o rrh a g ic  reaction  re m in isc e n t o f L S R  over th e  n e x t  72 hours.
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W hen  24 h ours a f te r  th e  p re p a ra to ry  in je c tio n  200 ц g L PS o r 5 to  8 m l 
m ilk  w ere in jec ted  in to  th e  ear vein , a th ro m b o h aem o rrh ag ic  re a c tio n  w as 
n o ted  in  th e  areas o f in flam m atio n  in th e  cou rse  o f th e  su b seq u en t 24 hours. 
T he reac tio n  was rem in iscen t of a LSR  o f m in o r in te n s ity  induced  b y  th e  c o n 
v en tio n a l p rocedure , i.e . p rep a ra tio n  an d  p ro v o c a tio n  b y  m eans o f e n d o to x in .

I t  w as none th e  less rem arkab le  th a t  no  necrosis had  d ev e lo p ed , p a r 
tic u la rly  w hen m ilk  h a d  been em ployed  fo r p ro v o ca tio n .

Microscopic study

T w en ty -fo u r h o u rs  a fte r a d m in is tra tio n  o f  h u m an  m ilk, a m assiv e  focal 
leukocy tic  in f iltra tio n  o f  th e  connective tissu e  be tw een  th e  ep iderm is an d  th e  
sk in-m uscle  lay er occu rred , w ith o u t th ro m b o sis  o r haem orrhages (F ig . 1).

In  th e  cen tra l a rea s  occupied b y  a c c u m u la te d  leukocytes, p re v a le n tly  
by  g ran u lo cy tes , th e re  w ere capillaries d is te n d e d  w ith  leukocy tes. A ro u n d  
th e  d ila te d  cap illaries c lu ste rs  of m ig ra tin g  leu k o cy te s  appeared  (F ig . 2).

U n d e r h igher p o w er leukocy te  m ig ra tio n  th ro u g h  the  c a p illa ry  w all w as 
c learly  seen (Fig. 3).

T w en ty -fo u r h o u rs  a fte r m ilk  in jec tio n , a th ro m b o h aem o rrh ag ic  skin  
reac tio n  has form ed a t  th e  site of th e  p rev io u s  in tra d e rm a l p re p a ra to ry  in -

F ig. 1. R a b b it  sk in  24 h o u rs  a fte r  in tra d e rm a l in je c tio n  o f 0.3 ml hu m an  m ilk. C ro ss-section  
of a sk in  m uscle  in  th e  low er q u a d ran t. In  th e  co rium , fo cal leukocy tic  in filtra tio n  o f in d is tin c t 

o u tlines. H aem alaun-eosin  s ta in ,  X 100
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F ig. 2. R a b b i t  sk in  24 hours a f te r  a d m in is tra tio n  of h u m a n  m ilk. In  th e  cen tra l a re a  o f th e  
le u k o c y tic  a cc u m u la tio n  in  th e  corium  th e re  a re  d is ten d e d  cap illaries w ith  leu k o cy tes  a ligned  

in  th e  lum en  along th e  en do the lium . H aem a lau n -eo sin  sta in , X 250

Fig. 3. L e u k o ta x is  induced  w ith  h u m an  m ilk in  r a b b it  sk in . In vasion  of th e  c a p illa ry  en d o 
th e liu m  b y  m ig ra tin g  leukocytes. H aem a lau n -eo sin  sta in , x 4 0 0
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jec tio n  in a p p ro x im a te ly  tw o -th ird s  of th e  an im als. In  th e  d is ten d ed  cap illa ries 
clo ts and  a round  th e m  n u m ero u s  ex trav asa l red  b lood  cells w ere seen (F ig . 4). 
R a re ly , c ru s t fo rm a tio n  o ccu rred , p a rtic u la rly  in  e n d o to x in - tre a ted  an im als.

The L SR  req u ired  5 to  8 m l m ilk  for its  p ro v o ca tio n  in  ra b b its . Sm aller 
doses, e.g. 1 to  2 m l, p ro d u c e d  occasional reac tio n s on ly , w hile a fte r  10 to  20 m l, 
th e  m a jo rity  of th e  an im als  d ied  soon a fte r th e  in jec tio n .
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F ig . 4. T h ro m b o h aem o rrh ag ic  re a c tio n  in  ra b b it  sk in  24 h o u rs  a f te r  in tra v en o u s  a d m in is tra 
tio n  of h u m an  m ilk. T h ro m b u s  in  th e  lum en  of a cap illa ry . H aem alau n -eo sin  s ta in , x 2 5 0

A d m in is tra tio n  o f 5 to  8 m l m ilk  was fo llow ed b y  p ro s tra tio n  o f th e  an i
m als w ith  a rise in  re c ta l te m p e ra tu re  up to  40°C. R eco v ery  to o k  8 to  12 hours.

P ro d u c tio n  o f th e  re a c tio n  rem in iscen t o f L S R  w as successful all th e  
y e a r ro u n d , regard less o f  th e  season. The in te n s ity  o f th e  reac tio n s c u lm in a ted  
in  th e  sum m er an d  a u tu m n  m o n th s . F em ale, an d  especially  p re g n a n t, r a b 
b its  d isp layed  an en h an ced  responsiveness.

In te n s ity  o f th e  th ro m b o h aem o rrh ag ic  sk in  reac tio n  was n o t a ffec ted  b y  
th e  h u m a n  or bovine o rig in  o f th e  m ilk. A fter re p e a te d  a d m in is tra tio n  o f 8 ml 
bov ine  m ilk  no system ic  ab n o rm a litie s  ty p ica l o f G SR  w ere n o ted  in  a n y  of 
th e  an im als.

No p a thogens w ere d em o n strab le  in  an y  o f  th e  h u m an  m ilk  sam ples, 
th e  b a c te ria l co u n t w as a b o u t less th a n  104 p er m l. In  a few cases, achrom o- 
genous b a c te ria  w ere fo u n d .
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D iscussion

O n th e  evidence o f th e  p re se n t s tu d y , fresh  (5 to  10- m in u tes- old) h u m an  
m ilk  ex e rts  a pow erful le u c o ta c tic  effect on r a b b it  sk in . T his a c t iv i ty  re su lting  
in  le u k o c y te  m ig ra tion  is u n re la te d  to  th e  p resence o f p a th o g en ic  b ac te ria . 
T h e  p resence  of e n d o to x in  in  an y  sign ifican t a m o u n ts  m ay  also be ru led  ou t 
w ith  reasonab le  c e r ta in ty , since  h u m an  m ilk  fa iled  to  p rovoke a G SR , even in 
r e p e a te d  doses. T he le u k o ta c tic  a c tiv ity  o f m ilk  m ay  be ascribed  in s te a d  to  
i ts  n a tu ra l  co n stitu en ts . O n th e  o th e r h an d , th e  b a c te ria l an d  possib le  endo
to x in  c o n te n t of bov ine  m ilk  m ay  be d ire c tly  in v o lv ed  in  th e  p ro d u c tio n  of 
le u k o ta x is .

I n  view  of th e  p o w erfu l leu k o tac tic  a c t iv i ty  of h u m an  m ilk  th e re  m igh t 
be  so m e reason to  co n n ec t th e  ap p earan ce  o f m a s titis  in  th e  p o s t-p a r tu m  period 
w ith  th e  p rim ary  ph logogen ic  p roperties o f h u m a n  m ilk. H ow ever, before 
d ra w in g  th is  conclusion, i t  shou ld  be s tu d ied  w h e th e r th e  le u k o ta c tic  effect 
o f  h u m a n  m ilk was v a lid  fo r h u m an  tissues.

S ince the  in tra d e rm a l in je c tio n  of h u m a n  or bov ine  m ilk  re su lts  in  a local 
a c c u m u la tio n  of leu k o cy te s , su b seq u en t a d m in is tra tio n  of en d o to x in  is su it
ab le  fo r  th e  p ro v o ca tio n  o f  a th ro m b o h aem o rrh ag ic  skin reac tio n .

W hile  in  our ea rlie r s tu d ie s , in tra v e n o u s  casein , p ep to n e  or p la te le t-rich  
p la s m a  failed to  ind u ce  a th ro m b o h aem o rrh ag ic  reac tio n , on th e  ev idence of 
th e  p re se n t s tu d y , m ilk , w h e th e r  o f h u m an  or bo v in e  origin, lends its e lf  well to  
p re p a ra t io n  as well as to  p ro v o ca tio n  of an  L S R .

E n d o to x in  is w ell-know n  to  p lay  a decisive p a r t  in  th e  p ro d u c tio n  of 
th e  p re p a ra to ry  phase  as a re su lt  of its le u k o ta c tic  a c tiv ity . In  th e  p ro v o ca tiv e  
p h a se , w here certain  fa c to rs  affecting  m ic ro c ircu la tio n  and  b lood  c lo ttin g  also 
p la y  a p a r t ,  en do tox in  is a lso  closely invo lved  b y  releasing  ly sosom al enzym es 
fro m  th e  leukocytes [3, 6, 8].

A  case has been  re p o r te d  recen tly  b y  W a llace  e t al. [10] in  w hich  in 
je c t io n  o f 140 ml o f p a s te u riz e d  cow’s m ilk  in d u ced  a severe re a c tio n  m arked  
b y  h ig h  tem p era tu res , c irc u la to ry  d is tu rb an ces , an d  p e tech iae  on th e  chest 
d ev e lo p ed  im m ed ia te lv  fo llow ed b y  a d e fib rin a tio n  syndrom e. O n cu ltu rin g , 
th e  m ilk  sam ple p ro v ed  n o n -p a th o g en ic , a lth o u g h  i t  co n ta in ed  tw o  u n id e n 
t i f ie d  G ram -negative  s tra in s . T he au th o rs  considered  th e  m ilk  i ts e lf  to  have 
b e e n  th e  responsible f a c to r  an d  a t tr ib u te d  c e r ta in  fea tu re s  o f th e  syndrom e 
to  f a t  em bolism  an d  to  d issem in a ted  in tra v a sc u la r  co ag u la tio n .

I n  view  of th is  case, p ro v o ca tio n  of a h aem o rrh ag ic  sk in  re a c tio n  in la b 
o ra to ry  anim als b y  in tra v e n o u s  h u m an  or bo v in e  m ilk  m ig h t w ell be a t t r ib 
u te d , in  accordance w ith  th e  h igh  m o rta lity  in d u ced  b y  m a jo r doses, to  fa t 
em b o lism , which is liab le  to  p roduce  h aem o d y n am ic  changes essen tia l to  th e  
p ro d u c tio n  of the  re a c tio n , p a ra lle l w ith  an  en h an cem en t of th e  c lo ttin g  m ech
a n ism s.
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F in a lly , i t  m ig h t be  an  ad v an tag e  t h a t  m ilk  can  be used for th e  p ro d u c 
tio n  o f  a th ro m b o h a e m o rrh a g ic  skin re a c tio n  s im ila r in  m any  re sp ec ts  and  
len d in g  itse lf  to  th e  ex p e rim en ta l s tu d y  o f  th e  L S R .
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ÜBER VERÄNDERUNGEN DER VERESTERTEN 
FETTSÄUREN TRIGLYCERIDE UND 

CHOLESTEROLESTER IM BLUTPLASMA BEI 
EXPERIMENTELLER HYPERTONIE DER RATTE

V on

M . L .  M lC H A IL O V

AUS DEM ZENTRALINSTITUT FÜR HERZ- UND KREISLAUF-REGULATIONSFORSCHUNG (DIREKTOR: 
PROF. DR. R. BAUMANN), BERLIN-BUCH DER AKADEMIE DER WISSENSCHAFTEN DER DDR

(E ingegangen  am  12. N o v e m b er 1973)

E s w u rd e n  d ie v e res te rte n  F e tts ä u re n  — T rig lyceride  und C h o les te ro les te r — 
im  B lu tp la sm a  in  einem  H y p erto n iem o d e ll a n  d e r R a tte  u n te rsu ch t. E s  w u rd e  ein 
s ig n ifik a n te r  A n stieg  der u n g e sä ttig te n  R e ih e  d e r v e res te rte n  F e tts ä u re n  (T G ) v e r
zeichnet, p a ra lle l m it  en tsp rechenden  V e rä n d e ru n g e n  im  S pektrum  der f re ien , n ich t 
v e re s te r te n  F e tts ä u re n  im  B lu t. Bei h y p e r to n e r  B e lastu n g  n im m t d ie P a lm itin s ä u re  
den v o rh e rrsch e n d e n  P la tz  der g e sä ttig te n  R e ih e , die Ö lsäure den der u n g e sä tt ig te n  
R eihe  ein. D ia m e tra l g esta lten  sich die V e rän d e ru n g e n  der v e re s te rte n  F e tts ä u re n  
(C ho leste ro leste r) bei hyperten siv em  Z u s tan d . H ie r  sind die g e sä ttig te n  F e t ts ä u re n  
v e rm in d e rt u n d  d ie u n g e sä ttig te n  e n tsp rec h en d  e rh ö h t. Die biologisch w ich tig en  essen
tie llen  F e tts ä u re n , L inol- u n d  A rach id o n säu re , s in d  angestiegen.

E s w u rd en  einige A spekte  des F e tts to ffw ec h se ls  in  V erbindung m it d e r e rh ö h te n  
en erge tischen  u n d  fu n k tio n e llen  B edürfn issen  b e i H y p e rto n ie  d isk u tie rt. D ie V e rän d e 
ru n g en  de r v e re s te r te n  F e ttsäu re n  sind  als e in  a d a p tiv e r  M echanism us zu  b e tra c h te n .

Die endogenen  T rig lyceride (TG) w erd en  v o n  der L eber p ro d u z ie r t  u n d  
in das B lu tp la sm a  als L ipopro te ine  m it seh r n ied rig e r D ichte (v ery  low  d e n 
sity  lip o p ro te in s  —  Y L D L ) sek re tie rt, w ä h re n d  die C hylom ikronen-T G , die 
exogenen U rsp ru n g s  sind , vom  In te s tin u m  ü b e r  den  D uctus th o rac icu s  in  das 
P lasm a gelangen. D ie K o n zen tra tio n  d er T G  im  B lu t is t abh än g ig  v o n  der 
B ilanz ih res In -  u n d  O u tp u t, bzw. ih re  U m se tzu n g  und  H y d ro ly s ie ru n g  zu 
freien F e tts ä u re n  (F F S ), w elche w eite rh in  a k t iv  am  gesam ten M etab o lism u s 
te iln eh m en . O ffensich tlich  haben  C h y lom ik ronen -T G  B edeu tung  als en e rg e 
tische  F e ttre se rv e , w äh ren d  die endogenen  T G  n ach  ih rer L ipolyse im  B lu t 
sofort am  o x y d a tiv e n  S toffw echsel te iln e h m e n  können . E ine p o sitiv e  K o rre 
la tio n  zw ischen d er In te n s i tä t  des F F S -U m sa tz e s  im  P lasm a und  dem  U m fan g  
der E n ts te h u n g  d e r F F S  aus TG w urde  fe s tg e s te llt  [1]. Sowohl bei p h y s isc h e r 
B e las tu n g  [2] als au ch  bei H y p erto n ie  [3] w u rd e  eine Senkung des B lu tsp ieg e ls  
der TG  gefunden , w elche m it einer e rh ö h te n  U tilisa tio n  bei einem  a lte rn a tiv e n  
V erb rau ch  d er S u b s tra te  in  der O x y d a tio n  in te rp re t ie r t  w erden k a n n .

V ere s te rte  F e tts ä u re n  im  B lu tp la sm a  in  F o rm  von C holestero lester w er
den vorw iegend  in  d er L eber sek re tie rt u n d  k a ta b o lis ie rt [4, 8]. M an n im m t

Acta Medica Academiae Scientiarum Hungaricae 31, 1974



86 M. L. M ICHAILOV

an , d a ß  d ie  physio logische R olle der C h o leste ro leste r m it dem  T ra n s p o r t  von  
L ip id e n  v e rb u n d en  is t [5] u n d  d aß  diese k e in e  B edeu tung  als E n erg ieq u e lle  
b e s itz e n . Ih re  K o n z e n tra tio n  im  B lu t s te h t w ah rsch e in lich  im  Z u sam m en h an g  
m it d e n  fu n k tio n e llen  B edürfn issen  n ach  B a u m a te r ia l  fü r L ip o p ro te in e  u n d  
fü r  d ie  S tero idgenese . B eim  M echanism us d e r  F re ise tzu n g  von F e tts ä u re n  aus 
den  L ip o p ro te in e n  u n d  ih re r  nach fo lgenden  A u fn ah m e in die Zellen sp ie len  
zw ei E n z y m e  eine gew ichtige R olle: L ip o p ro te id -L ip ase  (clearing fa c to r  —  
L P L ) u n d  L ec ith in —C holestero l—A cyl-T ransfe rase  (LCAT). W äh ren d  d u rc h  die 
L P L  d ie  F e tts ä u re n  aus den  T G  fre ig ese tz t w e rd en , g reift die LCAT v o r  a llem  
die L e c ith in h ü lle  der L ip o p ro te in e  an. Es k o m m t som it zu einer sy n ch ro n en  
V e rk le in e ru n g  der L ip o p ro te in e  u n d  zu e in e r  F re ise tzu n g  ihres In h a lte s  — 
F F S , G lycero le , C holesterol u . a. D ieser M echan ism us lä u ft in  zwei R ic h tu n 
gen m it  a lte rn ie ren d em  C h a ra k te r  ab und  o rd n e t  sich  den klassischen G esetzen  
d e r K in e tik  der fe rm e n ta tiv e n  K a ta ly se  u n te r .

D ie R eg u la tio n  des M etabolism us d er v e re s te r te n  F e ttsä u re n  —  T G  und  
C h o le s te ro le s te r —  bei in ta k te n  T ieren , u n d  z w a r ih re  S ynthese, A b so rp tio n  
u n d  D e s tru k tio n , w ird  als K om plex  v e rz a h n te r  M echanism en b e tra c h te t .  Die 
h o rm o n se n s itiv e n  E nzym e v e rm itte ln  ü b e r d re i H aup tw ege , ü b er d as  sy m 
p a th is c h e  N erv en sy stem  m it C a tech o lam in en , ü b e r den N ervus v a g u s  m it 
In s u lin  u n d  über die P ro te in sy n th e se  m it N eb en n ie ren rin d en h o rm o n en  u n d  
d em  W ach stu m sh o rm o n , d en  E in flu ß  der F a k to re n  des inneren  u n d  äu ß eren  
M ilieus.

A u sg eh en d  von  der T a tsach e , daß  im  H u n g e rz u s ta n d  bei d e r Z u sa m 
m e n se tz u n g  d er TG  im  B lu tp la sm a  die e n d o g en en  TG überw iegen, s te llte n  
w ir u n s  die A ufgabe, die V erän d eru n g en  des M uste rs  der v e re s te r te n  F e t t 
s ä u re n  —  TG  u n d  C ho lestero lester — bei h y p e r to n e r  B elastung  am  T ie r  zu 
u n te rs u c h e n  u n d  m it n o rm o to n en  B ed in g u n g en  zu vergleichen.

M ateria l und  M ethoden

D ie  U n te rsu ch u n g en  des M usters der v e re s te r te n  F e t ts ä u re n  — TG u n d  C h o les te ro les te r — 
f ü h r te n  w ir  an  50 A lb in o ra tten  d u rch ; d ie gleiche A n z ah l R a tte n  d ien te  als K o n tro llg ru p p e  
(S ta m m  W is ta r , beiderlei G esch lech ts , ca. 220 g, 9 M o n a te  a lt ,  12stdg. N ah ru n g sk a ren z ). E in  
e x p e rim e n te lle s  M odell de r n e u ro g en -in te ro rezep tiv en  H y p e rto n ie  erzeugten  w ir d u rc h  b e id e r
se itig e s  E n tfe rn e n  der B a ro rez ep to ren  des Sinus c a ro tic u s  zusam m en  m it den  F a se rn  des aor- 
te n d e p re sso risc h e n  N erven  [6] u n d  en tn a h m en  n a ch  d e r S tab ilisierung  des e rh ö h te n  B lu t
d ru c k e s  (M itte lw e rte  170/115 T o rr  n ach  den  A u sg an g sw erten  105/65 Torr) das B lu t fü r  d ie  U n 
te rs u c h u n g e n . D ie B lu td ru ck m essu n g  erfo lg te m it  H ilfe  eines K o n d en sa to rm ik ro p h o n s n ach  
B o u c k e  — B re c h t am  Schw anz des n ich t n a rk o tis ie rte n  T ieres . F ü r  die D o k u m e n ta tio n  w urde  
d ie  P u lsk u rv e  d u rch  e inen  E le k tro k a rd io g rap h e n  p h o to g rap h isc h  aufgezeichnet. D a s  B lu t 
w u rd e  d u rc h  H e rzp u n k tio n  en tn o m m en . Die E x tr a k t io n  d e r  L ipide erfolgte m it C h loroform - 
M e th a n o l;  d ie L ip id frak tio n en  t r e n n te n  w ir d u rch  D ü n n sch ic h tc h ro m a to g rap h ie  m it K ieselgel 
G /M erck , flüssige  P h ase : H e x a n -D iä th y lä th e r-E s s ig s ä u re , 85 : 15 ; 2,5 V/V/V. D ie U m e ste ru n g  
n a h m e n  w ir m it 0,25 n N a -M e th y la t v o r [7].

D ie  U n te rsu ch u n g en  des M usters de r v e re s te r te n  F e tts ä u re n  w urde m itte ls  e ines G as
c h ro m a to g ra p h e n  (G asofract T P  500, Fa. D r. V irus K G , B o n n ) m it F la m m e n io n isa tio n sd e tek 
to r  d u rc h g e fü h r t .  (Die g asch ro m a to g rap h isch en  B e d in g u n g e n  w aren  folgende; Säule: 300 X 0,4 
cm  K u p fe rro h r ;  Säu lenfü llung: 7 ,5%  D iä th y le n g ly c o lsu cc in a t au f Gaschrom  Q, 1 0 0 — 120
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m esh ; T em p era tu ren : In je k tio n sp u n k t 260°C, Säu le  185°C, D e tek to r 265°C; T räg e rg as : S tick 
sto ff, 2,8 1/h D u rch flu ß ; E m p fin d lich k eit: 0,5 X 10“ 9 —1,0 x  10-9  A; P a p ie rv o rsch u b : 600 
m m /h .) Die E rgebn isse  w u rd en  s ta tis tisc h  a u sg e w erte t u n te r  A nw endung  des t-T estes und  
der K o rre la tio n sp rü fu n g .

E rgebnisse

I . D ie V erän d eru n g en  im  M uster d er v e re s te rten  F e tts ä u re n  —  T G  — 
bei H y p e rto n ie  zeigen w ir in  T abelle  I . Sie sind  ausgep räg t n a c h  fo lgenden  
R ich tu n g en :

T ab e lle  I

C-Zahl N o rm o to n tie re
о//о

H y p erto n tie re
о//0

I. G esä ttig te  v e reste rte  F e tts ä u re n  — Triglyceride

CI2 1,6 ± 0 ,2 2 ,4 ± 0 ,8

C ,4 1 ,4 ± 0 ,2 1 ,6 ± 0 ,2

c lf 42,2 ± 3 ,4 4 5 ,9 ± 3 ,7  (p <  0,01)

c ,8 2,6 ± 0 ,3 4 ,2 ± 0 ,5  (p <  0,05)

г 47,8 54.1

I I .  U n g e sä ttig te  v e res te rte  F e tts ä u re n  T riglyceride

1 0 ,3 ± 1 ,0 8,5 ± 0 ,8  (p <  0,05)

^ 1 8  : 1 32,6 ± 2 ,5 24,7 ± 2 ,1  (p <  0,01)

C18:2 7,6 ± 0 ,7 9 ,6 ± 0 ,9  (p <  0,05)

^ 1 8  :3 0,7 1,0

^ 2 0  : 4 1,0 2,1 ± 0 ,3
у 52,8 45,9

1. E rh ö h u n g  der g esä ttig ten  F e tts ä u re n ;  alle u n te rsu c h te n  V e rtre te r  
zeigen e rh ö h te  W erte , vorw iegend die P a lm itin säu re ,

2. V erm in d eru n g  d er R eihe d er u n g e sä ttig te n  F e ttsä u re n , in sb seo n d ere  
der Ö lsäure,

3. po lyene  F e tts ä u re n  (essentielle  F e ttsä u re n )  zeigen eine gew isse V er
m ehrung .

I I .  D ie V erän d eru n g en  des M usters d er v e re s te rte n  F e tts ä u re n  —  Cho
le s te ro le s te r  —  hei ex p erim en te ller H y p e rto n ie  d em o n strie rt T ab e lle  I I .  Sie 
v e rlau fen  zum  g rö ß ten  Teil d iam e tra l zu den  obigen R e su lta te n , u n d  zw ar:

1. D ie ganze R eihe der g e sä ttig te n  F e tts ä u re n  zeig t v e rm in d e rte  W erte , 
besonders die P a lm itin säu re .
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2. D ie u n g e sä ttig te n  F e tts ä u re n  sind  v e rm e h r t;  diese V erän d eru n g en  
ab e r k o n s ta t ie r te n  w ir v o r a llem  be i den p o ly en en  F e tts ä u re n , so bei der L inol- 
u n d  A rach id o n säu re . Die V erm eh ru n g  w eist P a ra l le l i tä t  zu den k o rresp o n d ie 
re n d e n  F e tts ä u re n  der TG  au f, is t  h ier jed o ch  s ig n ifik an t.

C Zahl

T abelle  I I

Normotontiere ! Hypertontiere
%  %

I. G esä ttig te  v e re s te r te  F e ttsäu ren  — C holestero lester

^12 1 ,2 ± 0 ,3 1,5 ± 0 ,4

C14 4 ,4 ± 0 ,6 3,4 ± 0 ,5

^16 28,1 ± 2 ,9 2 4 ,6 ± 2 ,6  (p <  0,05)

C i. 1,4 ± 0 ,3 1,2 ± 0 ,2

C2„ 1,0 ± 0 ,2 0,2

г 36,1 30,9

I I .  U ng esä ttig te  v e re s te r te  F e ttsäu ren  — C holesterolester

Ci6 : 1 16,1 ± 1 ,5 1 4 ,9 ± 1 ,3

Cig : 1 2 2 ,6 ± 2 ,8 1 9 ,0 ± 1 ,8 (p  <  0,05)

^18 : 9. 9 ,8 ± 1 ,4 1 6 ,5 ± 1 ,7 (p  <  0,01)

Cie :3 2 ,6 ± 0 ,3 3,5 ± 0 ,3 (p  <  0 ,05)

^20 : 4 1 2 ,8 ± 1 ,2 1 5 ,2 ± 1 ,8 (p  <  0,01)

z 63,9 69,1

D iskussion

B ei h y p e rto n e r  B e la s tu n g  des O rgan ism us, w elche ein Beispiel fü r  e in en  
en e rg iee rfo rd e rn d en  Z u s ta n d  d a rs te llt , w ird  ein b re ite re r  U m fang der v e re s te r- 
te n  F e t ts ä u re n  —  TG  — in  die fü r  den en erg e tisch en  M etabolism us b e n ö tig te n  
fre ien  F e tts ä u re n  u m g ese tz t. A uch  ein v e rm e h r te r  U m fang  von  v e re s te r te n  
F e t ts ä u re n  —  TG  —  w ird  v o n  d er U eber p ro d u z ie r t u n d  in  das B lu t se k re tie r t. 
B ei d e r  b e d e u te n d e n  E rh ö h u n g  d er U m sa tz ra te  d e r T G  im  P lasm a w ird  ih re  
U til is a tio n  überstiegen . E in e  po sitiv e  K o rre la tio n  b e s te h t zw ischen dem  Uo~ 
g a r ith m u s  der W erte  des T G -U m satzes im  B lu tp la sm a  u n d  der A k tiv itä t  der 
U P L  (K lä ru n g sfak to r-U ip ase ) [8]. Die Quelle dieses E nzym s is t die E n d o th e 
lia lm e m b ra n  des G efäßsystem s u n d  besonders d ie  V a sk u la r itä t der U eber [9]. 
B ei H y p e rto n ie  w urden  fü r  die A k tiv itä t  d ieser U ipase größere W erte  g e fu n 
den  [10], w elche a u f e rh ö h te  energetische F o rd e ru n g e n  zu rü ck zu fü h ren  is t. 
A us d e r V erm in d eru n g  d e r A k tiv i tä t  dieses F a k to rs  re su ltie ren  eine V erg rö 
ß e ru n g  des T G -N iveaus u n d  sk lero tische  P rozesse  in  der G efäßw and m it V er
ä n d e ru n g e n  im  M etabo lism us d er M ucopo lysacharide . Die H yperg ly cerid äm ie  
bei D ia b e te s  s te h t im  Z u sam m en h an g  m it e in e r v e rm in d e rte n  A k tiv i tä t  d er
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L P L  bei H y p o in su lin äm ie  u n d  einer v e rg rö ß e rte n  K onversion  d e r K o h len 
h y d ra te  in  d er g lukoseabhäng igen  L ipogenesis.

D ie V erän d eru n g en  des M usters d e r v e re s te r te n  F e tts ä u re n  —  T G  —  
im  B lu tp la sm a  v e rlau fen  in  hohem  G rad  p a ra lle l m it en tsp rech en d en  V e rä n 
d eru n g en  d er F F S  im  P lasm a  bei e x p e rim en te lle r  H yperto n ie  m it d e r re la tiv e n  
V erg rößerung  des Teiles der g e sä ttig ten  F e tts ä u re n  und  m it d er r e la tiv e n  V er
m in d eru n g  des A nte ils  der u n g e sä ttig te n  F e tts ä u re n  [11]. W äh ren d  be i einem  
F F S -V erb rau ch  sich die essen tiellen  F e tts ä u re n , so die Linol- u n d  A ra c h id o n 
säu re , gefolgt von  der Ö lsäure, b e trä c h tlic h  verm in d ern , w echselt diese O rd 
n u n g  d ia m e tra l bei dem  M uster der v e re s te r te n  F e ttsä u re n . In  m an c h e n  U n
te rsu ch u n g en  w urde  bei A nw endung  v o n  N o rad ren a lin  oder A d ren a lin  die 
S y n th ese  von  C holestero lester u n d  en dogenen  TG  erh ö h t gefunden  [12], fe r
n er d aß  bei e iner B e las tu n g  des O rg an ism us, z. B. bei phy sisch er A rb e it, der 
U m sa tz  von  L ip o p ro te in en  m it C ho leste ro leste r e rh ö h t is t [13]. D ie A k tiv i tä t  
der C ho lestero lesterase  in  der L eber t r ä g t  zu  einer v e rm eh rten  V ere s te ru n g  
von  u n g e sä ttig te n  als von  g esä ttig ten  F e t ts ä u re n  hei. Bei h y p e r to n e r  B ela
s tu n g  h a t  die L eber g este igerte  fu n k tio n e lle  A ufgaben , u n d  die S ek re tio n  von  
LCAT k a n n  sich erhöhen . U nser B efund  w e is t a u f  einen v e rm e h rte n  T ra n sp o r t  
von  u n g e sä ttig te n  v e re s te r te n  F e tts ä u re n  h in . D ie LCAT zeigt be i B e la s tu n g s
z u s ta n d  des O rgan ism us b re ite re  A k tiv i tä t ,  u n d  zw ar b e tr if f t  d ies in  e rs te r 
L inie die V eres te ru n g  von  L inol- u n d  A rach id o n säu re . E ine  äh n lich e  E rsch e i
n u n g  t r i t t  bei H u n g e rzu s tän d en  a u f [14].

D er U m sa tz  der F F S  in  der B lu tz irk u la tio n  v e rh ä lt sich  p ro p o rtio n a l 
zu ih re r  K o n z e n tra tio n  im  P lasm a [15]. B ei no rm alen  B ed ingungen  b e s te h t 
ein stab iles  V erh ä ltn is  zw ischen dem  Z u flu ß  u n d  der U tilisa tio n  d er F F S . 
Je d e  einzelne F F S  w ird  von  der L eber in  u n te rsch ied lichem  G rad  au fg en o m 
m en u n d  au ch  u n te rsch ied lich  m e tab o lis ie rt [16, 17]. D er V organg , d u rc h  den 
die L eb er die F F S  d isk rim in ie rt, is t  u n b e k a n n t. D as L ino lea t w ird  v o n  der 
L eber fü r  die In k o rp o ra tio n  in  die C ho leste ro leste r und  die P h o sp h o lip id e  
b ev o rzu g t [18].

E in e  h y p e rto n e  B e lastu n g  des O rg an ism u s erzeugt V e rä n d e ru n g en  des 
M usters der v e re s te r te n  F e tts ä u re n  —- T G  u n d  C holesterolester, — w elche b e 
s tim m te  physio logische F u n k tio n e n  im  M etabo lism us der H y p e rto n ie  b esitzen . 
E in e rse its  d ienen  die TG  als R eserve fü r  d ie  F F S  im  o x y d a tiv en  M etab o lism u s, 
an d ere rse its  d ienen  T G  u n d  besonders C ho lestero lester au ß er als B a u m a te r ia l 
fü r die L ip o p ro te in e  auch  den e rw e ite rten  B edürfn issen  n ach  p o ly en en  F e t t 
säu ren . D ie V erm in d eru n g  der po lyenen  F e tts ä u re n  —  C ho leste ro leste r u n d  
TG  —  wie auch  die E in sch rän k u n g  der H y d ro ly s ie ru n g  von TG  is t  e in  M erkm al 
fü r eine v e rrin g e rte  funk tio n e lle  A d a p ta tio n  d er physio logischen S y stem e  des 
O rgan ism us, w elche zu V erte id ig u n g sreak tio n en  fü h rt. D u rch  diese m e ta 
bolischen  A lte ra tio n e n  k a n n  der O rgan ism us d er F lu k tu a tio n  d e r B e d in g u n 
gen des in n eren  und  äu ß eren  M ilieus e n tsp rech en .
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The p ro teo ly tic  a c tiv ity  o f h u m a n  g a s tr ic  ju ices was in v es tig a te d  u s in g  bovine 
a lb u m in  and  casein  as su b s tra te s . I t  w as fo u n d  th a t  casein was b e tte r  d ig es te d  b y  73%  
and  a lbum in  b y  27%  of th e  te s te d  su b jec ts . T he fin d in g  stresses th e  n ecessity  o f e s tim a t
ing p ro teo ly tic  a c tiv ity  in  h u m an  g astr ic  ju ice  b y  using b o th  su b s tra te s .

F o r th e  e s tim a tio n  o f p ro te o ly tic  a c t iv i ty  in  hum an  gastric  ju ic e  b y  th e  
m e th o d  o f B itsch  [1], serum  p ro te in  is used  as a su b s tra te , as th e  com po sitio n  
o f  food p ro te in s  u su a lly  does n o t co rrespond  to  th e  com position  o f  se ru m  p ro 
te in . T his leads to  an  erroneous e v a lu a tio n  o f th e  p ro teo ly tic  a c t iv i ty  o f  gastric  
ju ice , since we do n o t know  w h e th e r th e  in d iv id u a l isoenzym es o f p ep sin  have 
th e  sam e su b s tra te  sp ec ific ity  an d  k in e tic  p ro p ertie s . I t  is n o t k n o w n  to  w h a t 
degree th e  in h ib itio n  of gastric  secre tion  in fluences the  a c tiv ity  o f  a p a r tic u la r  
isoenzym e.

T he aim  o f th e  p re se n t in v e s tig a tio n  w as to  determ ine  th e  p ro te o ly tic  
a c t iv i ty  of gastric  ju ices , using  tw o su b s tra te s  i.e. casein an d  a lb u m in . E s ti
m a tio n  o f p ro teo ly tic  a c tiv ity  was p erfo rm ed  in  specim ens o b ta in e d  a t  basa l 
secre tion  as well as d u rin g  in h ib itio n  an d  s tim u la tio n  of gastric  sec re tio n .

Material and methods

Sam ple preparation

F rom  48 h e a lth y  no rm o ch lo rh y d ric  p e rso n s tw o  specim ens of g astric  ju ic e  w ere  collec
te d , each  for one h our, acco rd ing  to  th e  m e th o d  of K a y  [2]: th e  f irs t b asa l (B A O  sec re tio n ) 
an d  th e  second a fte r  a d m in is tra tio n  of a s tim u la tin g  or in h ib ito r su b stance. T h e  su b je c ts  were 
d iv id ed  in to  th ree  g roups of 16 persons each . A fte r e s tim a tio n  of th e  b asa l se c re tio n , to  the  
su b je c ts  in  th e  f ir s t  group  h is tam in e  h y d ro ch lo rid e  (p.024 m g/kg body  w e ig h t), to  th o se  in 
th e  second group, c rysta llin e  in su lin  (0.2 u n it/k g  b o d y  w eigh t) and in th e  th ird  g ro u p , a tro p in e  
su lp h a te  (0.001 m g/kg  body w eigh t) was ad m in is te red . E ach  sam ple was f i lte re d  th ro u g h  16 
lay e rs  o f w et gauze an d  t i t r a te d  w ith  0.1 N  sod ium  h y d ro x id e  using  phenol re d  as in d ic a to r.

E stim ation  o f  proteolytic activity

P ro teo ly tic  a c tiv ity  w as e s tim a te d  by  th e  m eth o d  of B itsch  [1], u sin g  c ase in  (B D H ) 
or b o v ine  a lb u m in  (SEVAC) as a su b s tra te . T h e  g as tr ic  ju ice  was d ilu ted  im m e d ia te ly  before 
an a ly sis  w ith  an  equal volum e of hyd ro ch lo ric  acid  so lu tio n , p H  1.9. T he c a l ib ra t io n  cu rv e  was 
o b ta in e d  for b o th  su b s tra te s  sep a ra te ly , u sing  in creas in g  am o u n ts of tr ip le  c ry s ta ll iz e d  pepsin
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(K o c h -L ig h t) . The casein  s u b s tr a te  w as p rep ared  as follow s: 5 .3  g casein  was dissolved in  100 m l 
o f h y d ro ch lo ric  acid so lu tio n  o f p H  1.6 u n d e r m ag n e tic  s ti r r in g  a t  room  te m p e ra tu re  1 — 2 
h o u rs . T h e  slightly  tu rb id  so lu tio n  co n ta ined  4.4 — 4.8 g /100  m l o f p ro te in , as d e te rm in ed  b y  
th e  m e th o d  of L o w r y  e t  a l. [3 ] . T h e  a lb u m in  su b s tra te  w a s  p re p a re d  as follows: 5.3 g  b o v ine  
a lb u m in  w as dissolved in  100 m l o f  hydroch loric  acid  so lu tio n  a t  p H  1.6 on  a m ag n e tic  s tirre r  
a t  ro o m  tem p e ra tu re . T h e  b o v in e  a lb u m in  c o n c e n tra tio n  w as 4 .4 —4.8 as d e te rm in ed  b y  
th e  m e th o d  of L o w r y  e t  al. [3 ] .U n til use  each s u b s tra te  w as k e p t  in  th e  deep freeze. T he 
g a s tr ic  ju ic e  was te s te d  in  d u p lic a te  w ith  a b lank , as d e sc rib e d  b y  B itsc h  [1].

Results

R esu lts  are su m m a riz e d  in  T able I  an d  F ig . 1. E s tim a tio n  of p ro te o ly tic  
a c t iv i ty  in  В AO sec re tio n  show ed th a t  of th e  48 su b je c ts , casein was d igested

Table I

Hydrochloric acid  secretion and proteolytic activ ity

Statistic
No. of Group I No. of Group ll No. of

Stimulus sub- n = 35 sub- n = 13 sub-
jects X SD jects X SD jects group I 

and II

P ro te o ly tic  a c tiv ity  to a tro p in e 16 308 ± 1 2 8 l i 135 ±  54 5
casein  as substra te  
(expressed  in  mg bao 48 5 5 2 ± 1 8 6 35 2 6 6 ±  92 13 p  ^  0.02

p ep sin  pe r 1 1 of h is tam in e 16 1231 ± 3 6 2 12 5 5 0± 201 4
g astr ic  juice) in su lin 16 1675 ± 4 2 0 12 8 0 0 ± 2 7 8 4 p  ^  0.001*

P ro te o ly tic  ac tiv ity  to a tro p in e 16 200±  76 11 355 ± 121 5
a lb u m in  as su b stra te  
(expressed  in  mg bao 48 403 ± 1 6 2 35 583 ± 2 0 2 13 p ^  0.02

p ep sin  p e r 1 1 of h is tam in e 16 9 2 6 ± 2 8 3 12 1366±320 4
g astric  juice) in su lin 16 1180±262 12 1675±302 4 p ^  0.001*

H y d ro ch lo ric  acid a tro p in e 16 0 .4 9 ± 2 .0 11 0.96 ± 0 .3 5
o u tp u t  m E q/hour bao 48 2 .9 ± 1 .2 35 5 .6 ± 1 .6 13 p ^  0.001

h is tam in e 16 1 3 .6 ± 4 .2 12 2 2 .6 ± 6 .3 4

in su lin 16 6 .2 ± 2 .0 12 11.7 ± 3 .6 4 p ^  0.001*

* Calculated for h is ta m in e  an d  insulin  together.

b e t te r  b y  35 su b jec ts  a n d  a lb u m in  was d ig ested  b e t te r  b y  13 sub jec ts . A fter 
a d m in is tra tio n  of a tro p in e , h istam ine  or in su lin , each  su b jec t re ta in e d  th e  
B A O  digestion  p a t te rn .  I n  each  of th e  tw o g ro u p s  tr e a te d  w ith  h is tam in e  an d  
in su lin , re spec tive ly , th e re  w ere 12 sub jec ts  w ho d ig ested  casein b e tte r  an d  4 
su b je c ts  who d igested  a lb u m in  b e tte r . The d iffe rences betw een  th e  tw o  g roups 
in  secre tio n  before a n d  a f te r  ad m in is tra tio n  o f  h is ta m in e  and  in su lin  w ere 
s ig n if ic a n t s ta tis tic a lly  (p  < [ 0.02 to  p  <  0.001).
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T ab le  I  an d  F ig . 1 show  th e  va lu es  for p ro te o ly tic  a c tiv ity  a n d  h y d ro 
ch lo ric  acid  o u tp u t  o f th e  te s te d  sub jec ts . T here  w as a po sitiv e  co rre la tion  
b e tw een  hydroch lo ric  ac id  o u tp u t  an d  p ro teo ly tic  a c t iv i ty  a g a in s t a lbum in  
as th e  su b s tra te  and  no co rre la tio n  w ith  casein.

r.usenv i'Jb stra te  a l b u mi n  s u b s t r a t e  HCI ou t pu t

F ig. 1. P ro teo ly tic  a c tiv ity  w ith  casein  an d  a lbum in  as su b s tra te s , a n d  hyd ro ch lo ric  acid 
o u tp u t.  G astric  juice a fte r  a d m in is tra tio n  of a tro p in e  (A), h is tam in e  (H ), an d  in su lin  (I) re 

sp ec tiv ely . (B ) — basic secre tion

D iscussion

In  a group o f h e a lth y  n o rm o ch lo rh y d ric  su b je c ts , 73%  w ere found  to  
d igest casein  b e tte r  an d  27 %  to  d ig est a lbum in  b e tte r . O th e r serum  p ro te in s  
w ere d igested  sim ilarly  as serum  a lbum in . T he a b ility  to  d igest casein  or a l
b u m in  b e tte r  is an  in d iv id u a l c h a ra c te ris tic  u n re la te d  to  th e  s tim u lu s  applied . 
F o r  ex am p le , a su b jec t ex am in ed  th re e  tim es a t  1— 2 m o n th ly  in te rv a ls , d i
gested  o n ly  casein in  В Л О  secre tion  as well as a fte r  s tim u la tio n  b y  h is tam in e  
an d  in su lin . The b e tte r  d igestion  o f casein or a lb u m in  is p ro b a b ly  re la te d  to  
d ifferences in  th e  com position  o f  p epsin  isoenzym es [4], possib ly  d e te rm in ed  
b y  th e  genetic  fac to rs . H y p o g ly caem ia  caused a copious ex c re tio n  o f  pepsin , 
w hereas h is tam in e  en h an ced  hyd ro ch lo ric  acid  ex cre tio n .

T he resu lts  in d ica te  th a t  casein , in  sp ite  o f  som e tech n ica l d ifficu lties, 
is a b e t te r  su b s tra te  th a n  a lb u m in  fo r th e  te s tin g  o f p ro teo ly tic  a c tiv ity , b u t  
th e  s im u ltan eo u s use o f  b o th  su b s tra te s  is recom m ended .
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A 46-year-o ld  m an  w ith  a  th re e -m o n th  h is to ry  of d e fin itive  rh e u m a to id  a rth ritis  
has u ndergone  sy n o v ec to m y  of th e  r ig h t w rist. M uscle biopsies ta k e n  a t  th is  tim e  showed 
large p lasm a cell in f iltra te s . T h e  im m unog lobu lins were n o rm al. T en  m o n th s  la te r, 
b iopsy  of th e  sam e m uscles show ed no ev idence of th e  p lasm a  cell in f il tra tio n . I t  is 
concluded th a t  th e  p lasm a  cell in f il tra te s  in  th e  m uscles m ig h t be  an  early  m an ifes ta tio n  
of rh eu m a to id  disease.

P la sm a  cell m yositis in  rheum atoid arthritis

T he s tr ia te d  m uscle  in  rh e u m a to id  a r th r it is  show s a n u m b e r o f ab n o r
m alities  w hich can  be recognized  b o th  clin ically  and h isto lo g ica lly  (Curtis  
an d  P ollard  [2 ],  S o k olo ff  e t al. [7] S t e i n e r  an d  Ch a so n  [8 ] ,  W it t e n b o r g  
[9]). T he changes in v o lv e  th e  c o n tra c tile  e lem ents, th e  sa rco p lasm , as well 
as th e  in te rs titiu m . O ne o f th e  com m on h isto log ical fin d in g s is th e  presence 
o f n o d u la r m y ositis , w hich  m an ifests  itse lf  w ith  p e riv a sc u la r  c lu sters  of 
ly m p h o cy te s  an d  ly m p h o rrh ag es . T hese find ings are co nsidered  ty p ica l, 
a lth o u g h  n o t p a th o g en o m o n ic  o f rh e u m a to id  a r th r it is  (Ga r d n e r  [4 ],  G ib so n  
e t al. [5]). I n f i l t r a t io n  of th e  m uscle in te rs ti t iu m  b y  h is tio c y te s , and  
p ro life ra tio n  of f ib ro b la s ts  are  also com m on find ings ( B e n e k e  11 ]).

No rep o rts  on ex ten siv e , pu re  p la sm a -c e ll in f iltra tio n  o f s tr ia te d  m uscles 
in  rh eu m a to id  a r th r i t is  w ere found  in  th e  l i te ra tu re . A case e x h ib itin g  these 
ch an g es  is described  here . No o th e r cases d isp lay ing  such fe a tu re s  w ere found 
am o n g  70 p a tie n ts  w ith  rh e u m a to id  a r th r itis .

Report of a case

T he p a tie n t, a  4 6 -year-o ld  m an , h ad  been  suffering  from  p a in  a ffe c tin g  b o th  shoulders 
w rists and  th e  r ig h t h ip  fo r 3 m o n th s . Clinical e x am in a tio n  revea led  a  p ic tu re  o f  defin itive  
rh e u m a to id  a r th r itis , w ith  sw elling and ten d ern ess  of th e  r ig h t w rist, th e  m eta ca rp o p h a lan g e a l 
an d  p ro x im al in te rp h a la n g ea l jo in ts  o f b o th  h a n d s , and  tend ern ess  o f b o th  shou lders.

No rad io log ical ab n o rm a litie s  w ere d e tec ted . L ab o ra to ry  fin d in g s rev ea led  a ra ised  
E S R  (68 m m /h r W este rg ren ). T h e  haem oglobin  am o u n ted  to  12.6 g/100 m l.

T he R ose-W aaler te s t  w as negative . All th e  b iochem ical in v es tig a tio n s , in c lu d in g  serum  
electrophoresis and im m u n e lec tro p h o resis , w ere norm al. T he p a tie n t w as t r e a te d  w ith  phenyl-
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b u ta z o n e , an d  b y  in jec tio n s o f h y d ro c o rtiso n e  in to  th e  sh o u ld e r jo in ts . S y n ovectom y of th e  
r ig h t  e x te n so r  d ig ito rum  m uscle w as perform ed. P o s to p e ra tiv e  reco v ery  was u n e v en tfu l an d  
th e r e  w a s  a  considerable im p ro v e m e n t in  th e  p a tie n t’s co n d itio n .

T e n  m o n th s a fte r  th e  o rig in a l o p e ra tio n , a m uscle b io p sy  w as m ad e  from  th e  ex ten so r 
d ig ito ru m  a n d  ex tenso r carp i u ln a r is  m uscles. The R ose — W aa le r  te s t  w as still n eg ativ e , an d  
th e  b io ch em ica l find ings w ere n o rm a l.

T h e  p a tie n t  rem ain s well a n d  is in  rem ission  11 m o n th s  a f te r  th e  synovectom y.

Pathology

T h e  synovec tom y  sp ec im en  consisted  o f a sw ollen , oedem atous te n d o n  
s h e a th  a n d  a few sm all f ra g m e n ts  o f s tr ia te d  m uscle . M icroscop ically  th e  te n 
d o n  s h e a th  was congested  a n d  oedem atous, c o n ta in in g  m a n y  b lood  vessels 
w ith  m a rk e d  p eriv ascu la r cu ffin g  b y  lym p h o cy tes  an d  p lasm a  cells. T here  
w ere  foci of necrosis, a n d  th e  su rface  was covered  b y  f ib r in  deposits. T he s t r i 
a te d  m uscle  show ed a tro p h ic  changes in  som e m uscle  f ib re s , w hich c o n ta in e d  
p ro m in e n t sarco lem m al n u c le i. T he sarcoplasm  show ed  loss o f th e  cross s t r i 
a t io n  in  som e areas. T here  w ere  la rg e  collections o f p la sm a  cells in  th e  endo- 
m y s iu m  an d  perim ysium , a n d  th e y  were in f iltra tin g  th e  m uscle fib res (Figs 1, 
2). T h e  p lasm a  cell in f i l t ra t io n  w as ex tensive, an d  w as eq u a lly  m ark ed  in  th e  
e x te n so r  d ig ito rum  com m unis m uscle, and  th e  e x te n so r carp i u lnaris , th e  
m u sc le  w hich  was b iopsied .

Fig. 1. L arge  co llec tio n  of p lasm a  cells in  th e  m uscle  (H  e t E  X 390)
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T he m uscle b iopsies m ade 10 m on th s a f te r  th e  synovectom y  show ed  s ligh t 
ly m p h o cy tic  in f il tra tio n  o f th e  perim ysium  a n d  endom ysium , o th e rw ise  th e  
fin d in g s w ere w ith in  n o rm al lim its. T here w as no  evidence o f p la sm a  cell in 
f iltra tio n .

Fig. 2. C ollections o f p lasm a cells in f il tra tin g  m uscle  fib res (H  e t E  X 265)

Discussion

T he p u re  p la sm a  cell m yositis o b served  in  ou r case has n o t b een  de
scribed  am ong th e  m uscle changes observed  in  rh eu m a to id  a r th r it is . T h e  p a 
tie n t  h ad  a rh e u m a to id  disease of c o m p a ra tiv e ly  sh o rt d u ra tio n . T he sy n o v ec 
to m y  an d  f ir s t  m uscle  b iop sy  were perfo rm ed  th re e  m onths a fte r  th e  o n se t o f 
sy m p to m s. O p e ra tio n  so ea rly  in  th e  course o f  th is  disease is u n co m m o n , and  
in  v iew  o f th is  th e re  is a possib ility  th a t  th is  ty p e  o f  a b n o rm a lity  m ay  re p re se n t 
a v e ry  ea rly  in v o lv em en t o f th e  s tr ia te d  m uscle . T his possib ility  is su p p o rte d  
b y  th e  fa c t th a t  in  e a rly  ac tiv e  rh eu m a to id  a r th r i t is  th e  bone m arro w  m ay  
e x h ib it an increased  n u m b e r of p lasm a cells ( F l e is c h a k e r  and  L a c h n i t  [3],  
K l e i n  an d  B lock  [6]) .  T his ex tensive p la sm a  cell in filtra tio n  a ffec tin g  th e  
m uscle fib res  m ig h t be a m orphological m a n ife s ta tio n  o f a local im m u n e  re a c 
tio n  ag a in s t th e  m uscle p ro te in s.
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DIFFERENTIAL DIAGNOSTICS AND SURGICAL 
INDICATIONS OF COLD THYROID NODULES
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(R eceived N o v em b er 30, 1973)

T he incidence o f th y ro id  carcinom a, o f  th y ro id  tu m o u rs  of p o te n tia l  m a lig n an cy  
an d  o f th y ro id itis  w as s tu d ied  on th e  basis o f  th e  h isto log ical fea tu res  o f co ld  nodu les 
obse rv ed  in  300 th y ro id s  from  a p o p u la tio n  o f a f la t  a rea  w ith  endem ic go itre . C linical 
p a ram e te rs  h av e  been  designed for use in  th e  d iffe re n tia tio n  of cold no d u les a n d  in  th e  
t im in g  of su rgery .

P re o p e ra tiv e  d iagnosis o f th y ro id  m a lig n an cy  is still u n c e r ta in  d esp ite  
th e  superfic ia l s ite  o f th e  g land  w hich m akes i t  re ad ily  accessible to  e x a m in a 
tio n . T he in tro d u c tio n  o f rad io io d in e  in  th e  d iag n o stic s  of th y ro id  d isease m ark s 
a tu rn in g -p o in t in  th is  re sp ec t (Ca s s e n  e t al. [6 ]). B y th e  d e m o n s tra tio n  of 
cold areas in  th e  th y ro id , th e  surgical in d ica tio n s  in  n o d u la r goitre fo r susp ic ion  
of m a lig n an cy  have  been  g rea tly  n arrow ed  dow n . In  ad d itio n , e x a c t lo ca liza 
tio n  o f th e  cold areas allow ed th e  use o f fu n c tio n -sav in g  surg ical te c h n iq u e s  
(Zu k s c h w e r d t  [4 5 ]). Y e t, th y ro id  sc in tig ra p h y  is n o t o f conclusive d iag 
n o stic  va lue . T he absence of rad io iod ine u p ta k e  is n o t specific o f  tu m o u rs ; 
o th e r  th y ro id  changes such  as benign ad en o m as, cy s ts , th y ro id itis , h a e m o rrh a g 
es also give cold a reas an d  cold nodules below  a ce rta in  size, in  gen era l below  
15 m m  (Th i e m a n n  and B a y  [41 ]) are n o t d e te c ta b le  b y  sc in tig rap h y . T h erefo re , 
th e  absence o f rad io io d in e  u p ta k e  serves m ere ly  as co n firm a to ry  ev id en ce  of 
m a lig n an cy  in  th e  case o f clinical susp icion . I t  m u s t also be n o te d  th a t  som e 
th y ro id  tu m o u rs , even th o u g h  a m in o rity , a re  ta k in g  rad io iodine.

T here  are  tw o  essen tia l lines o f ap p ro a c h  to  th e  ob jec tive  o f in c reas in g  
th e  d iag n o stic  re lia b ility  o f sc in tig rap h y . T h e  f i r s t  consists in  dev e lo p in g  th e  
p ro ced u re  still fu r th e r  b y  th e  use o f o th e r  iso to p es , in  p a r tic u la r  o f  e7G allium  
c itra te  (G r e b e  e t al. [14]; Mü h e  [31]; R ic c a b o n a  e t al. [34]), o f  ^ P h o s 
p h o ru s (A c k e r m a n n  e t al. [1]), o f 75Selen ium  m eth io n in e  (Gr e e n  e t  al. [15]), 
e tc ., possib ly  in  associa tion  w ith  b iopsy  (Ga l v a n  [12]; J a n g in g e r  e t  al. [22]). 
T he o th e r  is aim ed a t  estab lish in g  clinical p a ra m e te rs  on th e  g ro u n d s  o f  th e  
h is to ry , th e  surg ical in te rv e n tio n , th e  h is to lo g ica l fea tu res o f th e  su rg ica l 
specim en, th u s  en ab lin g  a closer d iffe re n tia tio n  o f th e  surg ical in d ic a tio n s  
in  th e  case o f a cold n o d u le , th e  presence o f w h ich  is regarded  to -d a y  as ca lling  
for su rg ery .
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T h e  p re sen t re p o rt dea ls  w ith  th e  h is to p a th o lo g ica l fea tu re s  o f  th e  cold 
n o d u le s  a n d  w ith  th e  c lin ica l p a ra m e te rs  p ro v id in g  for a g rea te r d iag n o stic  
a c c u ra c y  o f  sc in tig rap h y , on th e  basis o f p o s itiv e  scans o b ta ined  in  300 p a tie n ts  
fro m  a p o p u la tio n  of an  a re a  w ith  endem ic g o itre  loca ted  in a f la t  d is tr ic t  of 
N o r th -E a s t  H ungary .

Material and m ethod
A  to ta l  of 277 fem ales a n d  27 m ales o bserved  in  th e  p e rio d  1968 to  1972 w ere in v o lv ed  

in  th e  s tu d y .  T he scans w ere ta k e n  a f te r  a d m in is tra tio n  o f  25 to  30 /iCi 131I  b y  a S iem ens N u- 
c le o g rap h , a t  a  sk in -c ry sta l d is tan c e  of 25 to  30 cm , u s in g  a  No. 3 collim ator. T he b asic  su rg ical 
te c h n iq u e  w as en uclea tion  of th e  cold  area . T he la te r  s te p s , i.e. m odified  or ra d ic a l cerv ica l 
d isse c tio n , dep en d ed  on in tra o p e ra tiv e  o r p o s to p e ra tiv e  m icroscopic findings.

Results

A  to ta l  of 44 cold n o d u les  (15% ) p ro v e d  m alig n an t; 28 o f th e se  w ere 
d if fe re n tia te d , 16 u n d iffe re n tia te d  or sa rc o m a to u s . There was in  a d d itio n  a 
g ro u p  o f  34 p a tie n ts  (14% ) w ith  tu m o u rs  o f  p o te n tia l  m alignancy  w h ich  still 
la c k  a c o n s is te n t in te rp re ta tio n  b o th  p a th o lo g ic a lly  an d  clin ically  ( H u b e r  an d  
F u c h s i g  [20]; Z u c k s c h w e r d t  [47]; K e m i n g e r  [23]). In  fac t, th e  fo llicu la r, t r a 
b e c u la r  a n d  H iirth le-ce ll ad en o m as falling  u n d e r  th is  defin ition  e x h ib it c e rta in  
p a th o m o rp h o lo g ic a l signs o f m a lig n an cy , su ch  as a ty p ica l cells, p o ly m o rp h ism , 
c a p s u la r  in f iltra tio n , in itia l in v asiv e  g ro w th , b u t  th e ir  biological p ro p e rtie s  
a re  s ti l l  p o o rly  u n d ersto o d . O pinions on th e ir  n a tu re  are th ere fo re  s tro n g ly  
d iv id e d . W hile  being re g a rd e d  b y  som e c lin ic ians as tru ly  m a lig n an t tu m o u rs  
ca llin g  fo r  rad ica l su rgery , th e y  are  considered  b y  o thers m erely  as sources 
o f  p o te n t ia l  m alignancy  w a rra n tin g  a m ore  re s tra in e d  th e ra p e u tic  a t t i tu d e . 
In  th e  case o f such tu m o u rs  we re fra ined  from  rad ica l su rgery  a n d  ca rried  
o u t  e n u c le a tio n  or su b to ta l  resec tio n , lin k ed  w ith  a close p o s to p e ra tiv e  fo l
lo w -u p . W e also exam ined  th e  inc idence  o f  th y ro id itis  accoun ting  fo r th e  cold 
a re a s , a n d  found  th y ro id itis , inc lu d in g  its  a c u te  an d  chronic form s to  be  th e  
so u rce  o f  th e  cold nodules in  a to ta l  o f 37 cases (12% ) (Fig. 1). T h is w as re-

Thyroid carcinomas

Tumours of potential 
malignancy

Thyroiditis

Other conditions 
/ nonmalignant adenomas, 
cys ts ,  haemorrhages , 
s c a r s , etc. /

F ig. 1. D is tr ib u tio n  o f 300 cold nodules on  a p a th o h isto log ical basis
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m a rk a b le , as in  8 o f th e  m a lig n an t cases m icroscopic changes c h a ra c te r is tic  
o f  d e s tru c tiv e  au to im m u n e  th y ro id itis  w ere found  side b y  side w ith  th e  m a
lig n a n t process.

O n con fron ting  o u r figures w ith  th e  in te rn a tio n a l d a ta  e v a lu a te d  u n d er 
v a rio u s aspects , we f in d  th a t  th e  inc idence  o f m alignancy  d e riv ed  fro m  large- 
scale su rveys concern ing  a m in im um  o f 200 cold nodules v a rie s  b e tw een  4.2 
an d  21 .0 % . T he 14%  m alig n an cy  ra te  fo u n d  in  th e  p resen t s tu d y  w as s ligh tly  
in  excess of th e  av erag e  figu res. T he cause o f  th is  m ay have been  t h a t  th e  p a 
tie n ts  h ad  com e from  a d is tr ic t w ith  endem ic  goitre  and  also b ecau se  i t  has 
been  soug h t to  lo ca te  th e  a rea  o f b iop sy  as closely as possible (T ab le  I).

As regards th e  m icroscopic fea tu re s  o f  m alig n an t an d  p o te n tia l ly  m a
lig n a n t tu m o u rs  an d  o f th y ro id itis , we h a v e  fo u n d  i t  rem ark ab le  t h a t  1. n o t
w ith s ta n d in g  th e  fa c t th a t  th e  s tu d y  concerned  a pop u la tio n  o f a g o itrogenous 
a rea , m ost tu m o u rs  ca rried  a c o m p a ra tiv e ly  favourab le  p ro gnosis; 2. in  th e  
g roup  o f p o te n tia l m a lig n an cy , th e  fo llicu la r, tra b e c u la r  an d  H iirth le -ce ll

Table 1

M alignization  rate o f  thyroid cold nodules

Authors Ref. Number of cold 
nodules studied

Rate of maligniza- 
tion, per cent

Grosebeck [16] 140 14.2

H orst e t  al. [18] 154 26

E rnst and  Gü n t e r [10] 77 29

Zu ksch w erd t [44] 219 21

Shimaoka  an d  Sokal [40] 88 10

B örner  e t al. [3] 169 9.5

J ohnson [21] 223 10.4

B ay [2] 650 16

R obinson  e t al. [35] 102 22.5

P ö rten er  an d  U n g e h e u e r [33] 159 15.7

S chacht and  M a n n f e l d [39] 176 5.7

K em inger [23] 975 17.3

K now lson ]25] 771 4.2

K rem er  e t al. [26] 378 8.9

R öhrer  e t a l. ]37] 803 5.1

Scazziga [38] 300 10

P ietsch  é t  a l. ]32] 564 6.7

M cK en n e y  e t  al. [24] ИЗО 15.6

B rooks [4] 210 19

P resen t m ateria l 300 14.6
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ad e iio m as h a d  a p ra c tic a lly  e q u a l share; 3. o f th e  cases o f th y ro id itis , th e  m a 
jo r i ty  p re sen ted  an  a d v a n c e d  destru c tiv e  H a sh im o to ’s th y ro id itis , w h ich  im 
p lic a te s  a p o ten tia l p re b la s to m a to u s  s ta te  (F ig . 2).

1. T he incidence o f  co ld  nodules was fa r  lo w er in  m ales th a n  in  fem ales, 
w hile  th e  ra te  of m a lig n iz a tio n  w as h igher in  m a les  th a n  in  fem ales. T h is is 
o b v io u s  even  w hen th e  g lo b a l figures for ca rc in o m as an d  for th e  tu m o u rs  o f

Number of 
ca se s

о
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оc<DТЭо оe

a . ^
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a
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5= Я•;= о
c .3

Tumours
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E _  

a ^ -a
g о *£  I  r

Pot.
malignancy

Thyroiditis

Fig. 2. C lass ific a tio n  of tu m o u rs an d  in f la m m a to ry  cleavages

p o te n t ia l  m alignancy  a re  c o rre la te d  w ith  th e  to ta l  n u m b e r  of 23 and  277 cold 
n o d u le s , respective ly . T h e  co ld  nodules in  m ales w ere n o t num erous enough  
fo r  a d is tr ib u tio n  acc o rd in g  to  age.

2. The ra te  of m a lig n iz a tio n  of the  cold n o d u le s  in  fem ales a ffec ted  p re 
v a le n t ly  th e  young a n d  th e  o ld  age groups. T h e  tu m o u rs  in  th e  fo rm er g roup  
w ere  a lm o st exclusively  o f  d iffe ren tia ted , th o se  in  th e  la t te r  group o f u n d iffe r
e n tia te d , s tru c tu re .

3. In  m iddle-aged  w o m en , p a rtic u la rly  in  th e  period  of m enopause , 
th y ro id it is  accoun ted  fo r a  s trik in g ly  h igh  p ro p o r tio n  of the  cold nodu les 
(F ig s  3, 4).

W hile  in  20 o f th e  40 th y ro id  tu m o u rs  th e  c lin ica l fea tu res  alone h a d  been  
su g g estiv e  of m alignancy , in  24 (55% ) th e  f in a l decision  fo r surgery  w as m ad e
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Number of cold nodules: 23 277
■ Carcinomas > 5 39
13 Pot. malignancy: u 30
El Thyroiditis > 0 37

F ig . 3. Sex d is tr ib u tio n  o f carc inom as, tum ours o f p o te n tia l  m alig n an cy  and  of th y ro id itis

0-19 years |20-39yeurs|i0-59years |60-79yearsj

Number of cold nodules: 19 100 126 32
Carcinomas: U 10 14 11
Pot malignancy 1 11 11 7
Thyroiditis 1 16 18 2

F ig . 4. Age d is tr ib u tio n  o f carc inom as, tu m o u rs o f p o te n tia l  m a ig n an cy  an d  of th y ro id itis ,
in  fem ales

o n  th e  grounds o f  th e  scan . T he clinical p a ra m e te rs  to  be discussed in  th e  fo l
low ing  have been  fo u n d  o f m a jo r d iffe ren tia l d iag n o stic  va lue .

Clinical parametes

1. R ela tionsh ip  between cold nodule and  po ten tia l m alignancy. P o te n tia l  
m alig n an cy  co n firm ed  b y  b io p sy  m akes su rg e ry  im p e ra tiv e , an d  th e  in te r 
v en tio n  should  b e  c a rr ie d  o u t w ith o u t d e lay  reg a rd less  o f age or sex.

2. R ela tionsh ip  between cold nodule and earlier X -ra y  irradiation  o f  the 
cervical region. I t  is w ell-know n th a t  in th e  case o f  ra d io th e ra p y  app lied  to  th e  
cerv ica l region fo r  som e n o n -m alig n an t co n d itio n  in  ch ildhood , th y ro id  c a r
cinom a is found  10 to  15 y ea rs  la te r  th ree  tim e s  as o ften  as in  n o n -irra d ia te d  
ag e-m atch ed  su b je c ts  ( D u f f y  an d  F i t z g r e a l d  [7 ]; W i n s h i p  [42]; M e l v i n  e t al. 
[28]). This im p lica tes  t h a t  w ith  ra d io th e ra p y  in  th e  h is to ry , th e  presence o f  a cold
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n o d u le  calls for su rgery  reg a rd le ss  o f age or sex. T here  w ere fo u r su ch  cases in  
th e  p re s e n t  series.

3. R elationship between cold nodule and earlier radioiodine treatm ent. 
H y p e r th y ro id  la b o ra to ry  an im als  develop  m a lig n an t th y ro id  tu m o u rs  a fte r  
ra d io io d in e  tre a tm e n t ( E i c h l e r  a n d  Н о в е е  [9]) an d  th e re  h a v e  been  a  few  o b 
s e rv a tio n s  to  th is  effect also  in  h u m an s. Z u c k s c h w e r d t  [46] re p o rte d  
on a ty p ic a l  adenom as fo rm e d  a fte r  rad io io d in e  t re a tm e n t w ith  m icroscopic  
f e a tu re s  consisten t w ith  p o te n tia l  m a lig n an cy . In  o th e r  w ords, d ev e lo p m en t o f 
co ld  n o d u le s  a fte r rad io io d in e  th e ra p y  ra ises th e  suspicion o f  ca rc in o m a and  
m a k e s  su rg ery  in ev itab le , reg a rd le ss  of age o r sex.

4 . Age and sex rela tionships o f  the cold nodule. In  ag reem en t w ith  d a ta  
in  th e  lite ra tu re , we re g a rd  th e  p resence  o f a cold nodule  in  m ales, in  v iew  of 
th e  h ig h e r  ra te  of m a lig n iza tio n , as an  ab so lu te  in d ica tio n  fo r su rg e ry , re g a rd 
less w h e th e r  th e  p a tie n t be longs to  a p o p u la tio n  of an  endem ic o r o f  a n o n 
e n d e m ic  area . F o r th e  sam e reaso n , th is  also app lies to  cold n odu les, p a r tic u l
a r ly  i f  so lita ry , in  w om en o f  th e  in fan tile , ju v en ile  an d  senile age g roups. In  
m id d le -a g e d  fem ales th e  h ig h  incidence  o f  th y ro id itis  m akes an  e x p e c ta n t 
a t t i tu d e  w arran tab le  an d  su rg e ry  is re fra in ed  from , unless th e  no d u le  rem ain s 
u n c h a n g e d  despite lo n g -co n tin u ed  a d e q u a te  t re a tm e n t o f th y ro id itis .

5. Relationship between cold nodule and  its growth. A fa s t, consp icuous 
g ro w th  o f  a cold nodule  is su g g estiv e  o f m a lig n an cy  b u t  i t  m a y  be also  due to  
b le e d in g  in to  a benign ad en o m a . T hough  d iffe ren tia tio n  by  b iop sy  is possib le , a 
co ld  a re a  o f conspicious g ro w th  shou ld  a t  a n y  ra te  be tre a te d  su rg ica lly .

6. Relationship between cold nodule and  recurrent goitre. In  th e  m a te ria l 
o f  H u b e r  [19] and o f E g l o f f  [8] o f suppo sed ly  n o n -m a lig n an t th y ro id  
d ise a se , 15 and  20% , re sp ec tiv e ly , o f  th e  su rg ica lly  rem oved  re c u r re n t go itres 
d isp la y e d  m alignan t changes. T he o ccu rrence  o f cold nodules in  re c u rre n t 
g o itre , desp ite  ad eq u a te  th y ro id  ho rm one su b s titu tio n , m akes th u s  su rg e ry  
im p e ra tiv e . In  the  p re se n t m a te r ia l  th e re  w ere 6 cases of m a lig n an cy  connected  
w ith  re c u rre n t goitre.

7. Relationship between cold nodule and  ectopic thyroid tissue in  the re
g io n a l lym p h  nodes. T here  a re  o b se rv a tio n s  on  occlusions of a p p a re n tly  no rm al 
th y r o id  follicles in  cerv ical ly m p h  nodes, m a in ly  in  cases of la ry n g e a l carc i
n o m a , b u t  sim ilar inclusions w ere n o te d  also in  cerv ical ly m p h  node en la rge
m e n t d u e  to  o th e r causes. T h e  pa th o lo g ica l significance of th ese  inc lusions is 
n u c le a r . T hough u sua lly  re g a rd e d  as dep o sits  of s ilen t th y ro id  carc inom as 
( F i s h  a n d  M o o r e  [11]; B u t l e r  e t al. [5 ]; Z a b r a n s k y  an d  H i r s c h  [43]), th e y  
are  co n sid e red  n o n -m a lig n an t b y  o th e r  a u th o rs  ( G e r a r d - M a r c h a n t  [13 ]; R o t h  

[3 6 ]; M e y e r  and S t e i n b e r g  [30]). In  th e  case o f a jo in t fin d in g  o f ec to p ic  lym - 
p h o n o d u la r  th y ro id  tissu e  a n d  o f  a so lita ry  cold nodu le , th e  p ro b a b ility  o f  m alig 
n a n c y  m akes surgery  ad v isab le . No case o f  th is  k in d  has been  e n c o u n te re d  in 
th e  p re s e n t series.
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8. R ela tionsh ip  between cold nodule and  phaeochromocytoma

T he jo in t occurrence o f p h aeo ch ro m o cy to m a  and  o f th y ro id  m ed u lla ry  
carc in o m a is fre q u e n t ( H o e n s c h  [17]; M e l v i n  e t al. [29]; L j u n g b e r g  [27]). 
H ig h  serum  ca lc ito n in  levels in  p h aeo ch ro m o cy to m a  m ake th is  a ssoc ia tion  
s till m ore p ro b ab le . A t an y  ra te , close in v es tig a tio n  of th e  th y ro id  is o b lig a to ry  
in  every  case o f con firm ed  p h aeo ch ro m o cy to m a  an d  de tec tion  of a cold nodule  
calls for su rgery .

9. R ela tionsh ip  between cold nodule and calcification

R ad io g rap h ic  ev idence o f a hom ogeneous, coheren t calcified a rea  w ith in  
th e  cold nodu le  genera lly  re flec ts  a n o n -m a lig n an t process. In  c o n tra s t, 
s tip p led  or p a tc h y  ca lc ification  m ay  co rresp o n d  to  th e  calcified  core o f  a p sa m 
m om a c h a ra c te ris tic  o f th y ro id  carc inom a ( G r e e n  e t al. 1972). In  o th e r  w ords, 
th e  p resence o f p a tc h y  calcifications m akes su rg ical rem oval o f th e  co ld  nodule  
adv isab le .

In  su m m ary , ta k in g  in to  co n sid e ra tio n  th e  15%  m alig n iza tio n  ra te  in  
o u r m a te ria l, m a lig n a n t tu m o u rs  o f th e  th y ro id  g land  are b y  no m eans u n 
com m on. T he clinical p a ra m e te rs  assem bled  in th e  p resen t s tu d y  ad d  to  
th e  d iag n o stic  v a lu e  o f sc in tig rap h y  an d  allow  a closer d iffe re n tia tio n  of th e  
cold nodule.
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MODEL MYOCARDITIS IN THE RAT: STUDY OF 
THE INFLUENCE OF MUSCULAR EXERCISE

By

P . S C H W A R C Z M A N N , J .  D E M E T E R  a n d  É .  M A G Y A R

SECOND SECTION OF MEDICINE AND SECTION OF PATHOLOGY, POSTGRADUATE MED ICAL
SCHOOL, BUDAPEST

(R eceived  D ecem b er 11, 1973)

M yocard ia l changes s im ilar to  th o se  o f h u m an  in te rs ti tia l  m y o c a rd it is  were 
in d u ced  in  a d u lt  r a ts  b y  a d ie t  co n ta in in g  lau ric  acid e th y leste r. M u scu la r  exercise 
w as fo u n d  to  ag g rav a te  th e  lesion. On c o m p ariso n  of th e  ECG fe a tu res  w i th  th e  m ic ro 
scopic fin d in g s , th e  EC G  p ro v ed  a  re liab le  in d ic a to r  o f th e  clinical course.

A n a t te m p t  has been m ade to  p ro d u c e  an  exp erim en ta l o f  h u m a n  m y o 
c a rd itis  an d  m yocard ia l changes w ere su ccessfu lly  induced  in  r a ts  im m e d ia te ly  
a f te r  w eaning . T he process w as fo llow ed u p  b y  serial ECG re c o rd in g s  w hich  
th e n  w ere co n fro n ted  w ith  th e  m icroscop ic  fea tu res  [8].

In  sm all la b o ra to ry  an im als, feed ing  o f  a fa t-rich  d ie t re su lts  in  a  v a r ie ty  
o f  lesions a ffec ting  th e  m y o card iu m , th e  w alls o f th e  large vessels, th e  k id n ey  
an d  th e  liver. T he m ost co n sis ten t chan g es re p o rte d  in th e  l i te r a tu r e  inc lude  
focal necrosis and  haem o rrh ag es o f th e  m y o ca rd iu m  and th e  ren a l p a re n c h y m a , 
sclerosis o f a o r ta  and  coronaries, f a t ty  d eg en e ra tio n  of th e  liver [2, 4 , 5, 9, 10, 
12]. In  th e  ch ron ic  ty p e  o f such lesions, f ib ro sis  and  ca lc ification  m a y  ensue. 
T h e ir sev e rity  is increased  by  choline d efic ien cy  [3]. I t  was d ifficu lt to  p roduce  
changes o f th is  k ind  in  a d u lt or la rge  a n im a ls , as these  are less s e n s itiv e  to  th e  
d ie t. T he ca rd io v ascu la r lesions, if  a n y , w ere in sign ifican t even in  th e  case of 
ex p e rim en ts  an d  w ere fo u n d  th e  m o st ex te n s iv e  and  the  m ost r a p id ly  arising  
lesions a f te r  th e  use of th e  sy n th e tic  tr ig ly ce rid e s  lauric acid, e th y l la u ra te  and  
e th y l c a p ry la te  [11]. T rig lycerides p r im a rily  a ffec t the  m y o card iu m , lesions of 
o th e r  organs (m a jo r vessels, k id n ey , liver) b e ing  insign ifican t a n d  ev e n  likely  
to  rem ain  ab se n t in  acu te  ex p e rim en ts . T h e  m yocard ia l lesions th u s  p ro d u ced  
are  reg a rd ed  b y  num erous a u th o rs  as s im ila r  in  th e ir  fea tu res to  h u m a n  in te r 
s ti t ia l  m y o card itis  [7, 9, 10], a v iew  su p p o r te d  b y  th e  re su lts  o f  o u r  ea rlie r 
s tu d ies  [8].

T he ex p erim en ta l changes in d u ced  in  y o u n g  ra ts  tak e  a ra p id  co u rse  and  
en d  fa ta lly  in  2 or 3 w eeks, a p e rio d  to o  sh o r t to  p erm it a c loser o b se rv a tio n  
o f  th e  clin ical fea tu res . M oreover, th e  la b o ra to ry  in v estiga tions a re  m ad e  d iffi
c u lt b y  th e  sm all b o d y  w eigh t a n d  th e  m in u te  am ounts o f b lo o d  av a ilab le . 
F in a lly , ow ing to  th e  h igh  v u ln e ra b ili ty  o f  y o u n g  an im als, th e  d ie t  in v a ria b ly  
re su lts  in  a ra p id  fa ta l course, c o n se q u e n tly , th e  anim als die b e fo re  a t ta in in g
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th e  s tag e  o f m yo card ia l f ib ro s is , still less th a t  o f  ca lc ifica tio n . This has p ro m p t
ed  u s  to  a d a p t th e  p ro c e d u re  to  ad u lt ra ts . I n  th i s  w a y  a process o f m ore  p ro 
t r a c te d  course was o b ta in e d , allowing to  te s t  th e  in flu en ce  of m uscu lar exercise  
on th e  lesions th u s  in d u c e d .

A tte n tio n  w as also g iv en  to  the  EC G  a b n o rm a litie s  associated  w ith  th e  
m y o c a rd ia l changes. L a b o ra to ry  in v es tig a tio n s  lik e ly  to  provide in fo rm a tio n  
on  th e  e x te n t o f tissu e  d e s tru c t io n  were also c a rr ie d  o u t. F ina lly , th e  d a ta  th u s  
o b ta in e d  were c o n fro n te d  w ith  th e  m icroscopic  fea tu res .

Material and m ethod
40 W is ta r  ra ts  o f b o th  sex es w eighing be tw een  170 a n d  220 g w ere stud ied . F o u r  g ro u p s 

o f 10 an im a ls  each w ere fo rm ed . T h e  anim als o f g ro u p s I  a n d  I I  received 35%  e th y l la u ra te  
a d m ix e d  to  s ta n d a rd  r a t  fo o d , th o se  o f groups I I I  a n d  IV  w ere  k e p t on s tan d ard  food. W a te r  
w as a llow ed  ad lib itu m . 10 a n im a ls  o f th e  groups fed  th e  c a rd io p a th o g e n ic  d ie t an d  10 o f th o se  
fed  n o rm a l food (groups I I  a n d  I I I )  were su b jec ted  to  sw im m in g  3 to  5 tim es w eekly . F ro m  
th e  3 rd  m o n th  of th e  e x p e rim e n ts  onw ard , un d er e th e r  a n a e s th e s ia  ECG recordings w ere m ad e  
tw ice  w eekly  w ith  a s ix -c h an n e l H eilige a p p a ra tu s , a t  p a p e r  speeds of 50 and  100 m m  sec 
fo r 30 sec to  1 m in. Serum  p o ta s s iu m , SGOT, E S R  a n d  W B C  w ere  checked a t  m o n th ly  in te rv a ls  
a n d  p r io r  to  th e  sacrifice o f th e  an im a ls  [1]. C om pared  w ith  th e  o th e r groups, th e  a n im a ls  of 
g ro u p  I I  (d ie t -j- exercise) w ere  re ta rd e d  in  th e ir  d e v e lo p m e n t, th e y  failed to  ga in  w e ig h t, 
th e ir  to le ran ce  to  m u scu la r  ex erc ise  g radually  d e te r io ra te d  a n d  a lth o u g h  a t  f irs t th e ir  p e rfo r
m an ce  w as v ir tu a lly  lim itle ss  in  th e  sam e m anner as in  th e  n o rm a l ra ts , la te r  th e y  grew  m ore  
a n d  m o re  fa tigab le . 10 to  14 d a y s  a f te r  being s ta r te d  on  th e  d ie t  30 to  40 m in, la te r  8 to  12 m in  
o f th e  exercise resu lted  in  co m p le te  exhaustion . 4 m o n th s  a f te r  th e  s ta r t  o f th e  s tu d ie s  th e  
a n im a ls  w ere killed by  e x sa n g u in a tio n . The h e a rt, one k id n e y  a n d  liver o f each an im al w ere p ro 
cessed  fo r m icroscopic s tu d y .

Results anil d iscussion

T h e resu lts  o f th e  E C G  studies have  b een  ta b u la te d  (Table I). T h e  d e 
v ia tio n s  betw een  th e  n o rm a l and  abnorm al E C G  fe a tu re s  were te s ted  fo r sig
n ifican ce  in  each g roup  b y  th e  A2-test. T he d iffe ren ces betw een  th e  g roup  w h ich

Table I

Group
Changes

in
heart
rate

Low
voltage

Nodal
rhythm

Es and 
other 

arrhyth
mias

AV
block Lesion

Necro
sis

Electri
cal

alter-
nans

ECG
total

Abnor
mal

ECG,
No.

Abnor
mal, 

per cent

I.

D - 4 6 6 12 — 2 - 140 30 21.4

I I .

D  +  E 7 4 6 8 21 4 5 и 118 66 55.9

I I I .

E 5 - 4 2 7 — — - 122 18 14.8

IV.

C 4 — 3 3 6 — — — 145 16 11.1

D  =  d ie t E  =  exercise C =  controls
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h ad  d ie t only  an d  th e  con tro ls were fo u n d  s ig n ifican t (p <  5 % ), a n d  tho se  
be tw een  th e  g roup  w hich  h ad  m uscu lar exerc ise  in  add ition  to  th e  d ie t  and  
th e  con tro ls  w ere fo u n d  h ighly  s ig n ifican t (p <  0 .1% ). A s im ila r deg ree  of 
sign ificance w as fo u n d  betw een  th e  g roup  su b je c te d  to  d iet an d  sw im m ing  
an d  th e  an im als w hich  h ad  m uscu lar exerc ise  o n ly  and  those w h ich  h a d  d ie t 
on ly . T his in d ica ted  th a t  th e  p a th o g en ic ity  o f  th e  d iet was g re a tly  en h an ced  
b y  m u scu la r exercise.

In  co n fo rm ity  w ith  pub lished  o b se rv a tio n s  [6] we also found  t h a t  changes 
in  h e a r t  ra te , in  v o ltag e  as well as in  im p u lse  p ro d u c tio n  (e.g. n o d a l rh y th m ) , 
w ere n o t ab n o rm al, such  m odifica tions b e in g  com m on in n o rm a l an im als . 
I t  w as p a r tic u la r ly  s tr ik in g  to  fin d  com p le te  o r incom plete AY b lo ck  in  n u 
m erous con tro ls . A tr a n s ito ry  b lock m ay  b e  caused  b y  a n a e s th e s ia  o r th e  
stress fac to rs  in v o lv ed  b u t  its  persistence  m u s t, how ever, be re g a rd e d  as de
f in ite ly  ab n o rm al an d  a ttr ib u te d  to  th e  in v o lv e m e n t o f th e  co n d u c tio n  sy stem . 
T his im p lica tes  th e  necessity  for re p e a te d  E C G  recordings over a su ffic ie n tly  
long period . O th e r rem ark ab le  fea tu res  in c lu d e d  signs of lesion a n d  necrosis, 
in  th e  f irs t  place in  g roup  I I  (Figs 1, 2), as also  electrical a lte rn an s  w h ich  w as

j M I
K, y

■ 4  'T 4 4-
1

"Vя* —V я— -------V.

11
XX

' : *

Fig. 1. ECG  leads o f  th e  sam e an im al in th e  10th , 1 3 th  a n d  15 th  week of th e  e x p e rim e n t. N o te  
th e  p rogressive  te n d e n cy  of th e  ST-T a b n o rm a lity  a n d  th e  decline in  voltage. (P a p e r  speed,

100 m m /sec)
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F ig . 2. E C G  of a  r a t  in  th e  1 6 th  w eek  of th e  e x p erim en t. T h e  ab n o rm al Q in  leads I I I ,  V , an d  
У 2 p o in ts  to  necrosis. (P a p e r sp eed , 100 m m /sec)

fo u n d  in  th is  g roup  alone (F ig . 3) an d  g en era lly  p ro v ed  p e rm an en t in  th e  in 
d iv id u a l an im als, in d ic a tin g  a m yo card ia l d am ag e  sim ilarly  as in  h u m a n s .

T h e  e x te n t o f changes w as closely re f le c te d  b y  th e  changes in  b o d y  
w e ig h t. I n  g roup  IV  (con tro ls) th e re  w as a n  av e ra g e  gain of 65 g, in  g ro u p  I  
(d ie t o n ly ), o f 30 g; in  g roup  I I I  (exercise on ly ) likew ise of 30 g; in  th e  course 
o f 4 m o n th s , in  o pposition  to  group I I  (d ie t a n d  exercise), w here th e re  w as an  
av e ra g e  loss of 6 g p er an im al. H e a r t  w eigh t w as also d ifferen t in  th e  in d iv id u a l 
g ro u p s , i.e . 1125 m g fo r g ro u p  IV  (contro ls); 1465 m g fo r group I (d ie t); 1574 m g 
fo r  g ro u p  I I  (d ie t -f- exercise); 1200 m g fo r  g ro u p  I I I  (exercise). T h e  ra tio , 
h e a r t  w e ig h t p er 100 g b o d y  w eigh t, show ed a s ig n ifican t difference in  fa v o u r 
o f g ro u p  I I ,  as a sign o f ca rd iac  h y p e r tro p h y  h a v in g  developed in  th e  course 
o f th e  ex p e rim en ts .

I t  w as soug h t to  ga in  in fo rm atio n  fro m  la b o ra to ry  te s ts  on th e  e x te n t 
o f  tis su e  d e s tru c tio n . T he re su lts  of these  s tu d ie s  w ere, how ever, in  th e  n o rm a l 
ra n g e . T h e  cause o f th is  m ay  lie in  th e  tim in g  o f  th e  sam plings w hich m a y  h av e  
b e e n  p e rfo rm ed  w hen  th e  d e s tru c tiv e  lesions w ere n o t ex tensive en o u g h  to  
p ro d u c e  a n y  sig n ifican t change in  SGOT o r o f  E S R . Sam plings a t  c loser in te r-
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Fig . 3. E le c tr ica l a lte rn a n s  in  th e  1 3 th  w eek of th e  ex p erim en t

vais an d  use o f m ore sen s itiv e  procedure  m ig h t p rove  m ore in fo rm a tiv e . I t  is 
to  be n o ted  th a t  h u m a n  m y o card itis  also lacks ty p ic a l la b o ra to ry  signs.

N ecropsy  rev ea led  no  gross changes. E v en  m icroscopic ones w ere c o n 
fin ed  to  groups I an d  I I ,  i.e . to  th e  an im als  hav in g  been fed  e th y l  la u ra te . 
In  g roups IY  (con tro ls) a n d  I I I  (norm al d ie t w ith  m uscu la r exercise) no m yo
ca rd ia l ab n o rm alities  w ere seen. The m ost m ark ed  an d  m ost ex te n s iv e  lesions 
invo lv in g  b o th  v en tric le s  an d  th e  sep tum  in  th e  form  of an  in te r s t i t ia l  in f i l t ra 
tio n  b y  ly m p h o cy tes , h is tio cy te s  and  f ib ro b la s ts  w ere fo u n d  in  th e  an im als 
o f g roup  I I .  T he co n secu tiv e  p a ren ch y m a l changes inc luded  a d isap p ea ran ce  
o f m u scu la r s tr ia tio n , sw elling , in c reased  eosinophilia . F ra g m e n ta tio n  o f th e  
m yo card ia l fib res  w as also a com m on fin d in g . A t sites, th e  in te r s t i t iu m  con
ta in e d  h y p e rtro p h ic  co n n ec tiv e  tissue o f  a loose delicate  f ib ro u s  s tru c tu re  
(F igs 4, 5).

In  th e  an im als o f  g roup  I , th e  changes w ere sim ilar b u t  less m a rk e d . The 
in te rs ti t ia l  changes w ere  o f  focal c h a ra c te r  an d  th e  p a re n c h y m a l lesions of 
lesser sev e rity  (F ig. 6). In  th e  anim als tr e a te d  w ith  e th y l la u ra te , k id n e y  and  
liv e r changes w ere also  p re se n t in  th e  fo rm  o f th ick en in g  an d  fa s io n  o f  th e  
g lo m eru la r b a se m e n t m em b ran e , hom ogeneous eosinophilic m a te r ia l  filling
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F ig . 4 . E x te n s iv e  in fla m m a to ry  in f il t ra t io n  of in te rs ti tia l  tis su e . M yofibrillar fra g m e n ta tio n ; 
th e  norm al s tru c tu re  o f  th e  sarcoplasm a has d isa p p ea red  (H . E . X 140)

Fig. 5. B e tw een  th e  o ed em ato u s m y o fib rilla r bu n d les th e re  a re  f ib ro b la s ts  an d  ro u n d  cells. 
T h e  b ro a d e n e d  in te rs titiu m  is o ccu p ied  b y  h y p e rtro p h ic  co n n ec tiv e  tissue  of loose fib ro u s

s tru c tu re  (H . E . X 240)
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Fig. 6. F o ca l round-ce ll in filtra tio n  in  in te r s t i t ia l  tissue

th e  tu b u la r  lum en  in  th e  k id n ey , and  p a re n c h y m a l d eg en era tio n  an d  h y p e r
p la s ia  o f K u p ffe r’s cells, in  th e  liver.

The clinical signs w ere in  h a rm o n y  w ith  th e  m icroscopic find ings. T he 
m o st ex tensive m y o ca rd ia l lesions were found  in  g roup  I I ,  w ith  loss o f b o d y  
w eigh t, poor exercise to le ran ce  and  p revalence  o f  p e rs is tin g  ECG changes. 
T hese  fea tu res  co rresp o n d ed  to  in te rs titia l m y o ca rd itis . T he in fla m m a to ry  
process was of a c u te  or su b a c u te  ch a rac te r w ith  e a r ly  signs o f fib rosis w hich 
h a d  n o t y e t p rogressed  to  th e  chronic stage. T h e  lesions p roduced  in  th e  p re 
s e n t s tu d y  exceeded in  se v e rity  those rep o rted  b y  o th e r  w orkers, an d  ECG  
ab n o rm alitie s  w ere likew ise m ore frequen t. T h e  cause  o f  th is  m ay  be so u g h t 
in  th e  h eav y  m u scu la r exercise  associated  w ith  th e  d ie t.

The e x te n t an d  se v e rity  o f th e  ab n o rm alitie s  n o te d  in  group I w ere co n 
s is te n t w ith  pu b lish ed  ev idence  [8, 9, 10], th e y  w ere, how ever, n o t su ffic ien t 
fo r a closer s tu d y  o f  th e  process.

The ren a l an d  h e p a tic  changes observed  in  th e  an im als fed e th y l la u ra te  
w ere u n re la ted  to  th e  m y o ca rd ia l lesion. This im p lic a te s  th a t  th e  m yo card ia l 
changes were due to  a d ire c t card iopathogen ic  e ffec t o f th e  trig lyceride  ra th e r  
th a n  to  an  im p a irm e n t o f  ren a l o r h ep a tic  fu n c tio n  o r to  an y  o th e r fu n c tio n a l 
d e te rio ra tio n  [11].
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IMMUNOGLOBULINS ON THE SURFACE 
OF LYMPHOCYTES IN AUTOIMMUNE DISEASE

II. Lymphocytotoxins on the surface of lymphocytes
By

P .  G e r g e l y , G y . S z e g e d i , M rs. E . S t e n s z k y , B. F e k e t e ,

G . S z a b ó  a n d  G y . P e t r á n y i

FIRST DEPARTMENT OF MEDICINE, UNIVERSITY MEDICAL SCHOOL, DEBRECEN 

(R ece iv ed  D ecem ber 18, 1973)

T he in fluence of S L E -asso c ia ted  ly m p h o cy to to x in s  was s tu d ied  on  ly m p h o c y te s  
b e a rin g  im m unoglobulins on  th e ir  surface . A tta c h m e n t of ly m p h o c y to to x in  to  no rm al 
ly m p h o cy tes  is in d é te c tab le  b y  in d ire c t im m unofluorescence. Since th e  b in d in g  is n o t 
in h ib ite d  by  p re tre a tm e n t w ith  a n ti-h u m a n  im m unog lobu lin , th e  ly m p h o c y to to x in s  
a t ta c h  to  T -ly m p h o cy tes too . E x p o su re  to  try p s in  resu lts  in  a re lease  o f  th e  b o u n d  
ly m p h o c y to to x in s , and  th ese  w ere d e m o n s tra ted  in  20%  of su b jec ts  w ith  a u to im m u n e  
disease. T he re la tio n sh ip s b e tw een  th e  cells b earin g  im m unoglobulin  o n  th e ir  surfaces 
a n d  B -ly m p h o cy tes a re  d iscussed .

T he sera  of m ost S L E  p a tie n ts  rev ea l ly m p h o cy to to x in s  o f  th e  19 S IgG  
ty p e , th e ir  presence being re la te d  to  th e  a c tiv ity  o f th e  process [1, 4 , 5, 7, 8, 9, 
11]. T h e  d e s tru c tiv e  ac tion  o f th e se  ly m p h o c y to to x in s  is n o t c o n fin ed  to  allo
geneic ly m p h o cy te s  b u t  m ay  be  d irec ted  a t  au to logous ly m p h o c y te s  too  
[5, 11]. A d d itio n  o f co m p lem en t re su lts  in  a lysis o f  th e  m a jo rity  o f  th e  ly m p h o 
cy te s  o f  S L E  p a tie n ts  [6, 10] as a sign o f  th e  presence of m e m b ra n e -b o u n d  
ly m p h o c y to to x in s . On th e  ev idence  o f  o u r s tu d ie s , th e  periods o f  a c t iv i ty  in  
a u to im m u n e  disease are asso c ia ted  w ith  a re la tiv e  increase in  th e  n u m b e r  of 
B -ly m p h o cy te s , in  c o n tra s t to  th e  periods o f rem ission  in  w hich th e  В : T  cell 
p ro p o rtio n  is no rm al. T he re la tiv e  increase  in  th e  В -cell co u n t is d u e  to  a 
decrease  in  th e  abso u lu te  T -cell c o u n t [2, 3]. O f th e  various in te rp re ta t io n s  of 
T -cell d ep le tio n , th e ir  u tiliz a tio n  o r f ix a tio n  in  th e  ta rg e t tissu es  seem s to  be 
th e  m o s t convincing . W e h av e , how ever, to  consider th e  p o ss ib ility  t h a t  th e  
ly m p h o c y to to x in s , a t  le a s t in  S L E , as a re su lt o f th e ir  b in d in g  to  th e  T- 
ly m p h o c y te  surface, m ake th e  co u n ts  o f S Ig  cells ap p ear la rg e r th a n  th e y  are 
in  re a l i ty , an d  there fo re  th e  in c rease  in  th e  n u m b er o f th e  В -cells is only  
a p p a re n t. T h e  aim  of th e  p re se n t s tu d y  w as to  c larify  th is  q u es tio n .

M ateria l and  m ethods

L y m p h o cy tes  o f 25 su b jec ts  w ith  au to im m u n e  disease  in th e  period  o f e x ac e rb a tio n  
(19 cases o f S L E , 5 o f rh e u m a to id  a r th r i t is ,  one case o f au to im m u n e  disease o f  u n d e fin e d  c h a r
a c te r)  a n d  o f 12 n o rm al con tro ls were s tu d ied . F o r th e ir  iso lation  an d  th e  d e m o n s tra tio n  of
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th e  ly m p h o c y te  surface im m u n o g lo b u lin s  th e  p ro ced u re  desc rib ed  earlier [3] w as used . T he 
c o u n t o f  im m u n o g lo b u lin -b earin g  cells (S Ig) was o b ta in e d  b y  a d d in g  th e  num bers o f th e  IgG -, 
Ig A - a n d  IgM -bearing  cells.

T ry p s in  tre a tm e n t. F o r  e lu tio n  of m em b ran e -b o u n d  ly m p h o cy to to x in s , 0 .25%  try p s in  
in  T C -199 w as used. 1 m l o f  th e  cell suspension (106 ly m p h o c y te s  pe r m l) was in cu b a te d  w ith  
a n  e q u a l a m o u n t o f th e  t ry p s in  so lu tio n  a t  37°C fo r 30 m in , th e n  w ashed  tw ice w ith  th e  m edium , 
c e n tr ifu g e d  a t  200 g fo r 10 m in u te s , an d  in cu b a ted  a t  37°C fo r  6 hours. A fter t ry p s in iz a tio n , 
th e  su rface  im m unog lobu lins a re  new ly  form ed in  6 h o u rs . In c u b a tio n  was follow ed b y  w ash 
in g  o f  th e  cells an d  e x a m in a tio n  o f  th e  surface im m u n o g lo b u lin s .
I L y m p h o c y to to x in  t r e a tm e n t.  SL E  serum  of k n o w n  ly m p h o c y to to x in  t i t r e  w as used
a f te r  in a c tiv a tio n  a t  56°C fo r 30 m in . 1 m l (106 cells p e r  m l) o f  th e  ly m p h o cy te  suspension  was 
in c u b a te d  w ith  an  e q u a l a m o u n t o f u n d ilu ted  serum  a t  la b o ra to ry  te m p e ra tu re  fo r 1 hour. 
A f te r  in c u b a tio n  th e  cells w ere  w ash ed  th ree  tim es a n d  th e  surface  im m unog lobu lins w ere 
e x am in ed .

P re tre a tm e n t o f th e  ly m p h o c y te s  w ith  a n ti-h u m a n  Ig G : 1 m l (106 cells/m l) o f th e  con
t r o l  ly m p h o c y te  suspension  w as in cu b a ted  w ith  1 m l a n ti-h u m a n  im m unog lobu lin  (IgG  ±  
Ig A  -± IgM ) a t  4°C fo r 30 m in  a n d  w ashed  th ree  tim es  w ith  th e  m ed ium . T h en  th e  cell su sp en 
sio n  w as in cu b a ted  w ith  1 m l o f  ly m p h o c y to to x in -co n ta in in g  se ru m  a t  lab o ra to ry  te m p e ra tu re  
fo r 1 h o u r  an d  w ashed. T h e  su rfa ce  im m unoglobulins w ere  e x am in ed  before and  a f te r  tre a tm e n t 
w ith  a n ti-h u m a n  im m u n o g lo b u lin  an d  a fte r  ly m p h o c y to to x in  tre a tm e n t.

R esults

In  20%  of th e  p a t ie n ts  (group A), t ry p s in  t r e a tm e n t  was follow ed b y  a 
s ig n if ic a n t (17% ) fa ll in  th e  SIg-cell co u n t (T ab le  I) . No sign ifican t change

Table I

In flu en ce  o f  trypsin-treatment on the SIg-cells o f  auto im m une p a tien ts (S Ig  cells, per cent ±  S D )

Before After

trypsin treatment

Controls 2 6 .0 ± 6 .8 2 5 .5 ± 5 .0

A utoim m une p a tie n ts  
(Group A) 48.0 ± 9 .9 3 0 .3 ± 5 .0

A utoim m une p a tie n ts  
(Group B) 43.8 ± 1 0 .2 40.5 ± 4 .4

A utoim m une p a tie n ts  
(to tal) 4 2 .3 ± 8 .1 36.1 ± 3 .9

w as d e m o n s tra te d  in  8 0 %  o f  th e  p a tie n ts  (g roup  B ) a n d  in  th e  con tro ls . The 
re d u c tio n  m ain ly  a ffec ted  th e  IgG -bearing  cells, w h ereas  th e  num bers o f IgA - 
a n d  IgM -positive cells re m a in e d  p rac tica lly  u n c h a n g e d .

T h e  ly m p h o cy to to x in -co n ta in in g  SL E  se ra  p ro d u c e d  an  increase  in  th e  
n u m b e r  o f S Ig  cells d e riv e d  from  norm al donors in  7 5 %  (Table I I ) . In  3 cases, 
th e  ly m p h o c y to to x in -in d u c e d  increase in th e  S Ig -ce ll c o u n t was no t sig n ifican t, 
in  th e  o th e r  9 cases i t  ra n g e d  betw een  10 an d  7 8 % . T h e  m ean  SIg-cell p ro p o r
t io n  w as 53.2%  a fte r  t r e a tm e n t  w ith  serum . I n  m o s t cases, a m arked  increase  
w as d em o n strab le  in  th e  p ro p o rtio n  of Ig G -b ea rin g  cells.

P re tre a tm e n t w ith  a n ti-h u m a n  im m u n o g lo b u lin  b locked th e  b in d in g  of 
F IT C -lab e lled  a n ti-h u m a n  im m unoglobu lin , a n d  in  consequence p ra c tic a lly
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Table II

B inding o f  SLE -lym phocylotoxin to lym phocytes o f  normal subjects 
(S Ig  cells, p er cent ±, S D )

Before treatment After treatment with
with SLE serum SLE serum

2 6 .0 ± 6 .8 53.2  ± 8 .8

no S Ig  cells occu rred . P re tre a tm e n t w ith  ly m p h o cy to to x in -co n ta in in g  serum  
re su lted , how ever, in  a 58 .3%  in crease  in  th e  n u m b er o f d e m o n s tra b le  S Ig  
cells (Table I I I ) .

T able  II I

In fluence o f  anti-hum an im m unoglobulin pretreatm ent on the binding o f lym phocytoloxin

SIg cells per cent
± SD

Control 26 .0  ± 6 .8

A fter A H IG * t r e a t
m en t 1.8 0.2

E ffec t of SL E  serum  
a fte r A H IG  p re tre a t
m ent 5 8 .3 L; 17.5

* A nti-hum an  im m unoglobulin .

D iscussion

T he ly m p h o cy to to x in s  occu rring  in  S L E  a tta c h  to  au to logous ly m p h o 
cy tes . T his is in d ic a te d  b y  th e  o b se rv a tio n  th a t  th e  appearance  o f  ly m p h o c y to 
to x in s  is follow ed b y  leukopen ia  [1]. E x o g en o u s (rab b it) co m p lem en t p ro d u ces 
a lysis of ly m p h o cy tes  o f  SL E  p a tie n ts  even  in  th e  absence o f  a d d itio n a l 
ly m p h o cy to to x in -co n ta in in g  se ru m ; th is  is in d ica tiv e  o f th e  p re sen ce  of 
m em b ran e-b o u n d  ly m p h o cy to to x in s  [6, 10]. B ind ing  o f ly m p h o c y to to x in  to  
n o rm a l ly m p h o cy tes  is dem o n strab le  b y  im m unofluorescence. T re a tm e n t w ith  
ly m p h o cy to to x in  re su lted  in  a s ig n ifican t in crease  in  th e  n u m b e r o f S Ig  cells 
in  75%  of th e  cases. P re tre a tm e n t w ith  a n ti-h u m a n  im m unog lobu lin  fa iled  to  
b lock  th e  b in d in g  o f  ly m p h o cy to to x in s . F ro m  th is  i t  m ay be in fe rre d  t h a t  th e  
ly m p h o c y to to x in s  are  n o t of a n tig lo b u lin  c h a ra c te r  and p re su m ab ly  a t ta c h  to  
В an d  to  T  ly m p h o cy tes . A ltho u g h  a f te r  b in d in g  to  ly m p h o cy tes , in  7 5 %  o f 
th e  con tro ls  th e  n u m b e r o f  S Ig  cells in c rea sed  tw ofold, in  o th e r  w ords, th e  
В cells acccoun t fo r n o t m ore th a n  a p p ro x im a te ly  50%  o f th e  S Ig  cells, on  th e  
ly m p h o cy tes  o f au to im m u n e  p a tie n ts  b in d in g  o f  th is  e x te n t w as u n fre q u e n t. 
A fte r try p s in  t r e a tm e n t th e  decrease in  th e  n u m b e r of S Ig  cells w as n o t  m ore
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th a n  6 .2 % , th u s  th e  В ly m p h o cy tes  a c c o u n te d  fo r  35 .1%  o f th e  4 2 .3 %  S lg - 
cells. T h is seem ing c o n tra d ic tio n  m ay h av e  v a r io u s  causes. F irs t of all, ly m p h o - 
c y to to x in s  are  m a in ly  fo u n d  in  SLE b u t n o t  in  th e  sam e am oun ts in  a ll ac tiv e  
cases. M oreover, th e y  seem  to  have a s tro n g  a f f in ity  to  he tero logous, even 
th o u g h  n o rm al, ly m p h o c y te s . I t  also seem s lik e ly  t h a t  th e  ly m p h o cy to to x in - 
c o a te d  ly m p h o cy te s  a re  d estro y ed  too  r a p id ly  to  be  dem o n strab le  in  th e ir  
to ta l i ty .

I n  p rev ious s tu d ie s  [2, 3] we have  d iscu ssed  th e  possible causes o f  th e  
in c rea se  in  th e  p ro p o r tio n  o f В cells an d  o f  T  cell dep le tion  in  au to im m u n e  
d iseases. O n th e  ev id en ce  o f  our fin d in g s, in  m o s t cases th e  increase  in  th e  
n u m b e r  o f S Ig  cells d u e  to  c ircu la ting  ly m p h o c y te -b o u n d  ly m p h o cy to to x in s  
w as n o t  s ig n ifican t, in  o th e r  w ords th e  S Ig  cells a re  in  fac t В ly m p h o cy tes . 
D esp ite  th is  fac t, in  occasio n a l cases th e  in c rea se  in  th e  p ropo rtio n  o f S Ig  cells 
as a re su lt  o f b in d in g  o f  ly m h o cy to to x in s  to  th e  ly m p h o cy te  m em b ran e  m ay  
a c tu a lly  give th e  a p p e a ra n c e  of an increase d В cell po p u la tio n , a n u m b e r  o f 
T  cells ap p earin g  as В cells.
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STABILITY OF 131I-THYROXINE AND OF 
131I-TRI-IODOTHYRONINE: THE INFLUENCE OF 

RADIOLYTIC DISINTEGRATION ON CERTAIN 
DIAGNOSTIC TESTS

By

A lice L . R eviczky  and L. S zántó

NATIONAL INSTITUTE OF BALNEO-PHYSIOTHERAPY, BUDAPEST 

(R ece iv ed  J a n u a ry  15, 1974)

The b lo o d -p ro te in  frac tio n s  responsib le fo r th e  tr a n s p o r t  o f th y ro id  horm ones 
(TB G , T B PA , T B A ) w ere assay ed  for th e ir  th y ro x in e -b in d in g  c a p a c ity  in  th e  serum  of 
th e  sam e co n tro l su b je c t over a  one-year period , b y  a p ro ced u re  based  on  th e  iso tope- 
d ilu tio n  techn ique. I n  th e  d ilu tio n s o f 131I —T 4 (A m ersh am  RCC) re q u ire d  fo r th e  p ro 
cedure , th e  ra tio  m I —T 4 : ,31I —T 3 was m easu red  in  ev ery  case. P a ra lle l w ith  th e  ac
cu m u la tio n  of 13II —T 3 re su ltin g  from  d e io d in a tio n  o f I3lI —T 4, th e  b in d in g  cap ac ity  
o f th e  in d iv idual f ra c tio n s  w as fo u n d  to  have  sh ifted  fro m  T B G  to  T B P A . T he fac t 
th a t ,  in  c o n tra s t to  th e  p rin c ip le  o f th e  isotope- d ilu tio n  tec h n iq u e , th e  labe lled  sub stan ce  
a n d  th e  n o n -rad io ac tiv e  T 4 w ere p a r tly  d ifferen t, suggests t h a t  th e  m easu rem en ts  of 
ra d io a c tiv ity  do n o t re fle c t th e  tru e  b ind ing  con d itio n s o f T 4.

Successive b a tc h e s  o f 131I —T 3 w ere exam ined  in  th e  sam e m an n e r, a n d  th e  values 
o f th e  H am olsky  te s t  w ere d e te rm in ed  in  th e  sam e serum . T h e  figu res d isp lay ed  little  
v a ria tio n s  and  13,I —T 3 w as also fo u n d  sig n ifican tly  m ore s ta b le  th a n  131I —T 4.

Thus, th e  H am o lsk y  te s t  was found  to  re p re se n t a  fa ir ly  re liab le  in d ic a to r of 
th y ro id  fu n c tio n , in  c o n tra s t  to  m easu rem en t o f th e  T 4-b in d in g  c a p a c ity  o f th e  blood 
p ro te in  frac tions b y  th e  iso to p e-d ilu tio n  tech n iq u e , th e  re su lts  o f  w hich  are  u n c e rta in  
a n d  therefo re  in conc lusive  in  b o th  clinical and  th e ra p e u tic  resp ec ts . I t  is suggested  th a t  
th e  131I —T 4 se rv in g  fo r th e  assay s should  be supp lied  as a su b s ta n c e  a n d  d ilu te d  before 
use , b u t  no t la te r  th a n  a  few  d ay s  a fte r  p rep ara tio n . T h e  a d v a n ta g e s  o f d o u b le t tagg ing  
are  po in ted  ou t.

T he tra n sp o r t  o f  th y ro id  ho rm ones in  th e  b lood  serum  is effected  by  
th re e  p ro te in  fra c tio n s : th y ro x in -b in d in g  g lobulin  (T B G ), th y ro x in e -b in d in g  
p re a lb u m in  (T B P), an d  th y ro x in e -b in d in g  a lb u m in  (T B A ), fo rm ing  to g e th e r 
th e  th y ro x in e -b in d in g  p ro te in  (T B P ) ( F r ie d r ic h  e t al. [1]) .  In fo rm a tio n  on 
th e  degree of ho rm one  su p p ly  o f  these  p ro te in  fra c tio n s  an d  on th e ir  fu r th e r  
s a tu ra b ili ty  w ith  exogenous horm ones offers im p o r ta n t  clues to  th e  diagnosis 
o f th y ro id  disease.

On th e  evidence o f  d a ta  in  th e  l i te ra tu re , th y ro x in e  (T 4) has th e  s tro n g est 
a f f in ity  to  TB G , th is  f ra c tio n  h av in g  a 66%  sh are  in  i ts  t r a n s p o r t .  I t  a tta ch es  
less f irm ly  to  T B P A  tra n s p o r ts  ap p ro x im a te ly  3 0 % . O f th e  th re e  frac tio n s, 
T B A  has th e  slig h test th y ro x in e -b in d in g  cap ac ity  an d  acco u n ts  for no m ore th a n  
10 to  15%  of th e  t r a n s p o r t  (W a h n e r  and  W a l s e r  [2]). T h e  o th e r  h ig h ly  ac tive  
th y ro id  horm one, tr i- io d o th y ro n in e  (T3) differs from  T  , in  its  b in d in g  a ffin ity . 
T h o u g h  i t  is b o u n d  to  all th re e  p ro te in  frac tio n s , th is  a t ta c h m e n t is m uch
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w e a k e r  t h a n  t h a t  o f  T 4 w h i c h  i m p l i c a t e s  t h a t  T 4 i s  c a p a b l e  o f  d i s p l a c i n g  T 3 
f r o m  i t s  b i n d i n g  s i t e  t o  s o m e  o t h e r  s i t e  o f  s l i g h t e r  a f f i n i t y ,  f o r  i n s t a n c e  f r o m  

T B G  t o  T B P A  ( L a r s e n  [ 3 ] ) .  O n  t h e  o t h e r  h a n d ,  a l l  b i n d i n g  s i t e s  w h i c h  h a v e  

n o t  b e e n  o c c u p i e d  b y  e n d o g e n o u s  T 4 c a n  b e  s a t u r a t e d  w i t h  T 3 w i t h o u t  i n v o l v i n g  

i t s  d i s p l a c e m e n t  b y  T 4.
T h ese  are th e  p rin c ip le s  u n d erly in g  th e  fra c tio n a l ( L e m a r c h a n d - 

B é r a u d  e t  al. [4]) an d  th e  g lo b a l ( H a m o l s k y  e t  al. [5, 6]) m easu rem en ts .
I n  a n  earlier s tu d y  w e h a v e  exam ined  th e  h o rm o n e-b in d in g  c a p ac ity  of 

th e  in d iv id u a l p ro te in  fra c tio n s  (TBG , T B P A , TB A ) b y  m ean s o f th e  iso tope- 
s a tu r a t io n  m ethod  ( R e v i c z k y  a n d  S z á n t ó  [7]), co m m en tin g  also  on th e  L e m a r - 

c h a n d - B é r a u d  p ro ced u re  [ 4 ]  in  th e  lig h t o f  o u r experience. On following 
u p  th e  T 4-binding c a p a c ity  o f  th e  blood p ro te in s  in  sera  o f  co n tro l sub jec ts  
a f t e r  a long drug-free p e r io d , th e  q u a n ti ta t iv e  d a ta  w ere fo u n d  to  sc a tte r  
m o re  w id e ly  th a n  ex p ec ted  fro m  th e  va lu es  fo r se rum  organ ic  iod ine  (P B I). 
I n  v ie w  o f th e  w ide s c a t te r ,  w e ex ten d ed  ou r s tu d ies  to  h y p o th y ro id , eu th y ro id , 
a n d  h y p e r th y ro id  p a tie n ts . T h is  tim e , som e degree o f co rre la tio n  w as found  
b e tw e e n  th e  m a th em a tica l m e a n s  an d  th e  h y p er- o r h y p o fu n c tio n  o f th e  th y ro id , 
th e r e  w as, how ever, a s u b s ta n t ia l  overlap  be tw een  th e  g roups.

T h e  problem s o f th e  m e th o d  itse lf  h av e  been  am p ly  d e a lt w ith  in th e  
l i te r a tu r e .  The sh ift in  p H , th e  in d iv id u a l b a tch es  o f  f i l te r  p a p e r , th e  differences 
in  th e  te m p e ra tu re  o f d é n a tu ra t io n  have  been  all ex am in ed  as p o ten tia l 
f a c to r s  w hich  m igh t a ffec t t h e  re su lts  o f th e  te s ts , th e  possib le  a rtifa c titio u s  
c h a ra c te r  o f T B P A  h av in g  b e e n  also given co n sid e ra tio n  ( D a v i s  a n d  G r e - 

g e r m a n  [8] O p p e n h e i m e r  e t  al. [9]; T a t a  [10]).
I n  v iew  of these  fa c ts  i t  w as ex p ec ted  th a t  e x a m in a tio n  o f th e  s ta b ility  

o f  ra d io a c tiv e  T 4 shou ld  th ro w  lig h t on th e  causes o f th e  w ide d ivergence 
b e tw e e n  our figures an d  th o se  o f  L e m a r c h a n d - B é r a u d  e t a l. [ 4 ]  concern ing  th e  
b in d in g  capacities. C onsidering  th a t ,  as p o in te d  o u t above, T 4 a tta c h e s  to  th e  
p ro te in  frac tions in  o th e r p ro p o rtio n s  th a n  does T 3, th a t  i t  is cap ab le  o f d ispac
in g  T 3 from  ind iv idual p ro te in  frac tio n s, fu r th e rm o re  th a t ,  as confirm ed  by 
R e v i c z k y  e t al. [11], as a  h y p e rio d in a te d  p ro d u c t i t  is h ig h ly  liab le  to  
d e io d in a tio n , i t  was safe to  a ssum e th a t  a ccu m u la tio n  o f T 3 re su ltin g  from  
d e io d in a tio n  provides a m a jo r  source of erro r. W e h av e  th e re fo re  s tu d ie d  th e  
fo llo w in g  points.

1 .  T h e  am oun t o f th y ro x in e  and  of tr i- io d o th y ro n in e  c o n ta in e d  in  th e  
d i lu te d  131I —T 4 sam ples.

2. T he correlation  b e tw e e n  th e  m o d ifica tio n s o f  th e  th y ro x in e  co n ten t 
o f  13II — T 4 and  th e  a c tiv ity  o f  T B G  and  T B P A .

3. Is  th e  tr i- io d o th y ro n in e  co n ten t o f th e  d i lu te d  131I — T 3 su b jec t to  
f lu c tu a tio n s  sim ilar to  th o se  o f 131I —T 4?

4 . A re th e  values fo r th e  H am o lsk y  te s t  m od ified  in  p ro p o rtio n  to  th e  
p o ss ib le  d is in teg ra tio n  of 131I —T 3?
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M aterial an d  m ethods

I. R a d io a c tiv e  so lu tions. 13II —T 4 in  50%  p ro p y len e  glycol (A m ersh am  RCC); m ean  
c o n ce n tra tio n  6.5 fig  T 4/m l; specific  a c tiv ity , 35 fiC /fig. S to red  a t  + 4 °C , th e n  d ilu te d  w ith  
physio log ical sa line  to  0.2 /rg/m l T 4.

I I .  In a c tiv e  th y ro x in e  so lu tion  p re p a re d  from  Callbiochem  В/g rad e  th y ro x in e  sodium  
w ith  physio log ical sa line . T 4 c o n cen tra tio n  =  1.06 /Ug/ml, correspond ing  to  0.68 fig  I /m l. S to red  
a t  -f-4°C.

I l / a .  S a tu ra t in g  so lu tion , a m ix tu re  o f  ra d io a c tiv e  an d  in ac tiv e  th y ro x in e , m ade  up  
to  0.80 fig  iod ine  p e r  m l (0 .12-|-0 .68 T 4-iodine).

I I I .  131I —T 3 in  50%  propy lene  glycol. M ean  co n ce n tra tio n , 8.9 /tg /m l; specific  a c tiv ity , 
34 fiC/fig. S to red  a t  -f-4°C. A p p ro x im ate ly  h u n d re d fo ld  d ilu tio n s w ere p re p a re d  w ith  physio 
logical sa line , co n ta in in g  0.4 to  0.8 fig su b s ta n c e  p e r 100 ml.

IV. T h e  b lood  serum  w as o b ta in ed  fro m  th e  sam e con tro l su b ject.

1. S tudy  o f  ,31I - T 4

T he a m o u n ts  o f  131I —T 3 rep re sen tin g  th e  c o n ta m in a tio n  in  th e  13II —T 4 sam ple  were 
m easu red  in  so lu tio n  I used  fo r th e  e s tim a tio n  o f T 4-b ind ing  cap ac ity  o f th e  b lo o d -p ro te in  
frac tio n s . P a r t  o f th e  so lu tio n  w as d ro p p ed  o n to  th e  s ta r t  line  on Sch leicher-Schüll f i l te r  p ap er 
No. 2043/B . T h e  c h ro m a to g ram  w as developed  in  N -b u ta n o l : d ioxane  : am m o n ia  2N  (4 : 1 : 5). 
T he s tr ip s  w ere c u t in to  1 cm  pieces and  th e ir  a c tiv itie s  w ere m easu red  w ith  a n  energy-se lec tive  
c o u n te r ty p e  G am m a N K  108 in  a  h igh ly  co llim a ted  N a l-  c ry s ta l de tec to r. T h e  im p /m in  values 
pe r R f  fo r T 4 (0.56) a n d  fo r T 3 (0.63) w ere expressed  in  p e r cen t o f th e  to ta l  a c tiv ity .

2. F o r  th e  m easu rem en t of th e  T 4-b in d in g  c a p a c ity  o f th e  b lo o d -p ro te in  frac tio n s , th e  
p ro ced u re  d escribed  b y  L em a rch a n d -B é r a u d  e t a l. [4] was used  w ith  som e m o d ifica tio n s 
(R ev iczk y  e t al. an d  Szántó [7]). 0.1 m l o f th e  te s t  se rum  w as in cu b a ted  a t  38°C w ith  0.1 m l of 
th e  131I  — T 4 so lu tio n  I ,  an d  a fu r th e r  0.1 m l a liq u o t o f th e  serum  w ith  0.1 m l o f so lu tio n  I /a . T his 
w as follow ed b y  e lectrophoresis, b o th  m ix tu re s  be ing  ru n  in  tris -m a le in a te  b u ffe r  o f 0.1 ionic 
fo r 16 h o u rs , u sing  a Z e iss -Je n a  a p p a ra tu s  (16 V, 16 m A , 3 V/cm ). T he te m p e ra tu re  w as k e p t 
a t  24°C. T h e  s tr ip s  w ere a u to ra d io g ra p h e d  a n d  th e  im p /m in  va lues fo r th e  d a rk  a reas were 
m easu red  w ith  th e  sam e in s tru m e n t ag a in s t a th ird  s tr ip  th e  tre a tm e n t o f  w h ich  h a d  been 
confined  to  s ta in in g  w ith  acid  fuchsin . T he im p /m in  v a lu es o f th e  spo ts w ere exp ressed  in  per 
cen ts  o f th e  to ta l  a c tiv ity . T he sh ift in th e  ra d io a c tiv ity  o f th e  sam ples en rich ed  w ith  in ac tiv e  
th y ro x in e , v e rsu s th e  carrier-free  sam ples is show n  in  T ab le  I (T able I).

Table I

Percentage distribution of radioactivity

Name Sol. I. Sol. Il/a.

TBG TBA TBPA TBG TBA TBPA

L. R . A. 57.5 26.5 15.8 47.4 30.2 22.4

C alcu lation : L . R .A . P B I =  0.048 /rg/1 m l
C o n cen tra tio n  of S o lu tion  I I  =  0.800 /rg/1 m l

0.848 fig/2  m l =- 
0.424 /rg /m l

As i t  can  be seen from  T able  I ,  in  th e  serum  co n ta in in g  ad d itio n a l in ac tiv e  T 4, TB G
4 7 .4 x 0 .4 2 4

acco u n ted  fo r 47%  of th e  to ta l  ra d io a c tiv ity . In  th e  g iven  case x  = ------ —̂ ---------- 0.20. TBG

is th u s  ab le  to  ta k e  u p  0.20 fig /m \ of T 4-iodine from  0.424 /rg/m l P B I.
3. P u r i ty  te s t  o f th e  131I —T 3-so lu tion , i.e. m easu rem en t o f th e  d is in te g ra tio n  p ro d u c ts  

fo rm ed along  th e  fro n t line o f th e  ch ro m a to g ram s, from  th e  sam ple d ilu ted  fo r th e  H am olsky  
te s t,  was done  b y  th e  p ro ced u re  em ployed fo r th y ro x in e .
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4 . T h e  global T3-b ind ing  c a p a c ity  o f  blood p ro te in s  w as m easu red  acco rd ing  to  H a - 
m o is k y  (1 9 5 7 ,1959). 3 ml h ep arin ized  b lood  was in cu b a ted  w ith  0.1 ml o f th e  131I —T 3 so lu tio n  
(0 .4  — 0 .8  /ig /100  m l) th en , a f te r  c en tr ifu g a tio n  an d  w ash in g , th e  im p /m in /m l va lues o f th e  
p o r t io n  a t ta c h e d  to  th e  red  b lood  cells w ere m easu red , ex p ressed  in pe r cen ts o f th e  g lobal 
im p /m in  v a lu e  an d  corrected  fo r 100 h a em a to c rit. T his v a lu e  expressed  th e  a m o u n t o f T 3 w hich  
h a d  n o t  b o u n d  to  blood p ro te in s, th u s  g iv ing  in d irec t in fo rm a tio n  on  th e  sa tu ra t io n  of b lood  
p ro te in s  (T B P ).

R esults

T h e  d a ta  of nine b a tc h e s  o f  131I — T 4 are  show n in  T ab le  I I .  In  th e  f i r s t  
fo u r  co lu m n s  we fin d  th e  t im e s  o f de livery , o f  p rocessing , th e  p e rcen tag e  
v a lu e s  o f  131I — T 4 and  of its  d is in te g ra tio n  p ro d u c t, 131I — T 3. T he f if th  an d  s ix th  
c o lu m n s  re p re se n t th e  T 4-b in d in g  c a p a c ity  o f  T B G  an d  T B P A  in  te rm  o f 
T 4/100  se ru m , derived from  th e  s tu d y  o f th e  o th e r  p o rtio n  of th e  rad io a c tiv e  
th y ro x in e  so lu tion . The se v e n th  co lum n gives th e  P B I  values, th e  u n ifo rm ity  
o f  th e  f ig u re s  being in d ic a tiv e  o f  th e  s ta b ility  o f  th y ro id  function .

T h e  sam ples c o n ta in e d  v a ria b le  a m o u n ts  o f  T 4; th e  lim its  w ere
2.0 a n d  8 8 .9 % . W hile th e  T 4-b in d in g  c a p ac ity  ra n g e d  from  7.1 to  27.4 /ig/100 
m l fo r  T B G  and  from  1.0 to  18.0 /ig/100 m l fo r T B P A , th e  P B I  levels v a ried  
b e tw e e n  4 .0  an d  4.9 /ig/100 m l. I n  th e  S ep tem b er b a tc h , th e  T 4 c o n te n t w as 
in  ex cess  o f  60%  th ro u g h o u t th e  w hole period  o f  s tu d y , a n d  th e  v a r ia tio n s  in  
T 4-b in d in g  c a p ac ity  w ere n o t  in  excess o f 19.3 to  22.3 /ig/100 m l fo r T B G , an d  
o f 2 .0  to  8.6  /ig/100 ml fo r T B P A .

I n  o rd e r  to  check th e  fin d in g s  show n in  T ab le  I I ,  con tro l te s ts  w ere 
u n d e r ta k e n ;  th e ir  resu lts  a re  p re se n te d  in  F ig . 1. T h e  tw o coo rd inate  sy stem s, 
one in  th e  u p p e r, one in  th e  low er p a r t  o f th e  d ia g ra m , co rre la te  th e  va lu es  for 
th e  r a d io a c tiv e  su b stan ce  a n d  fo r  th e  b ioassays. In  th e  low er p a r t  o f th e  left 
side w e f in d  th e  resu lts  o f f iv e  te s ts  perfo rm ed  o n  a 131I — T 4 sam ple o b ta in e d  
in  1971 . T h e  elongated  lines in  th e  u p p e r sec tio n  re p re se n t th e  am o u n ts  o f 
T B G -b o u n d  T 4 in  th e  se ru m  o f th e  sam e c o n tro l su b jec t. W hile th is  va lu e  
d ec lin es  p a ra l le l  w ith  th e  T 4 c o n te n t, th e  T B P A -b in d in g  cap ac ity  (b roken  
lines) in c re a se s  para lle l w ith  th e  T 3 c o n te n t o f th e  sam ples. The d a ta  seen on 
th e  r ig h t  s ide  of th e  d iag ram  re p re se n t th e  c o n tro l va lu es  o f th is  ex p e rim en t. 
In  th is  ca se , 131I — T 3 was u sed  in s te a d  of 131I —T 4, in  ad d itio n  to  th e  in a c tiv e  
T 4, fo r  th e  sa tu ra tio n  of b lo o d  se rum . T he b ro k e n  lines in  th e  low er sy stem  
re p re s e n t  th e  T 3 co n ten t. T he e lo n g a te d  lines in  th e  u p p e r  section  re p re se n t th e  
b in d in g  c a p a c ity  for TBG , th e  b ro k en  lines th a t  fo r T B P A  ca lcu la ted  from  th e  
a c t iv i t ie s  b o u n d  to  these  fra c tio n s . C om pared  w ith  th e  re su lts  o f th e  131I — T 4 
a ssa y s , th e  T B G —T 3 b in d in g  c a p a c ity  w as co n sid e rab ly  reduced , w hereas t h a t  
o f T B P A , s ig n ifican tly  in c re a se d , th e  values fo r 131I —T 4 hav in g  decreased  
from  19.5 /ig/100 ml to  8.5 /ig/100 m l for T B G , a n d  in c reased  from  11 pg/100 
ml to  22 /ig/100 m l for T B P A .
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Table II

Stability  o f  l31I-thyroxine ; modifications o f  the values as a result o f  deiodination, reflected in  the 
thyroxine-binding capacity o f  T B G  and T B P A

Day of n i j_ T 4 1S1I - T ,
T4 binding capacity, 

u z /100 ml serum PBI
^zg/100 ml

Delivery Assay content, per cent TBG TBPA

1970 I I .  9.
и .  16 3.4 82.1 8.00 10.5 4.4
I I . 17 15.7 78.4 12.50 12.0 4.6
II . 20 75.6 87.7 13.00 14.0 4.5
I I .  24 65.1 14.2 18.00 8.5 4.4

1970 I I I .  9.
I I I .  17 43.5 43.3 11.50 12.5 4.6
I I I .  18 62.0 6.6 16.00 7.0 4.5
I I I .  19 63.4 11.3 23.50 4.0 4.5
I I I .  23 49.4 11.4 22.50 4.0 4.4
I I I .  24 52.8 31.5 20.50 7.5 4.4

1970 IV . 14.
IV. 22 34.5 33.2 10.50 12.0 4.6
IV. 24 75.0 8.5 14.50 3.0 4.5
IV. 27 76.0 7.0 17.00 1.0 4.5

1970 V I. 1.
V I. 8 2.0 85.9 11.00 18.0 4.7
V I. 9 14.5 75.0 14.50 13.0 4.5
V I. 10 11.2 84.3 14.50 10.5 4.5
V I. 11 12.5 80.4 13.50 12.0 4.6

1970 V I. 29.
V II. 14 5.4 73.0 9.50 11.0 4.7
V II. 15 7.0 67.7 10.00 11.5 4.5

1970 V II I .  21.
IX . 3 17.7 70.0 9.50 11.5 4.8
IX . 7 16.4 80.7 11.50 9.5 4.7
IX . 8 20.1 73.2 12.70 13.0 4.6

1970 IX . 21.
IX . 22 88.9 5.6 19.80 8.6 4.3
IX . 26 88.6 8.3 22.30 2.0 4.0
IX . 29 80.5 10.2 20.30 4.5 4.3
X . 1 84.3 6.3 21.30 3.5 4.2
X . 5 64.9 10.1 19.30 5.0 4.0

1970 X . 20.
X . 22 21.8 71.3 16.20 10.0 4.1
X . 24 24.3 63.3 18.20 11.2 4.3
X . 28 23.5 64.0 14.70 7.6 4 .4
X I. 1 16.9 75.5 14.70 14.7 4.3
X I. 3 81.6 7,7 27.40 3.0 4.1

1970 X I . 16.
X I. 18 17.3 67.8 14.20 12.20 4.1
X I. 23 19.3 66.9 18.20 10.10 4.0
X I. 25 20.5 67.9 11.10 15.70 4.1
X I . 30 19.50 65.8 16.60 8.60 4.2
X II .  2 11.9 69.1 7.10 17.80 4.0
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T h e  second  series of s tu d ies  was co n cern ed  w ith  th e  s tab ility , th e  p rese r- 
v a b il i ty  o f  131I — T 3, a n d  th e  in fluence of its  ch an g es  on th e  te s ts  w ith  re fe ren ce  
to  th e  v a lu e s  o f th e  H am o lsk y  te s t  o f th e  sam e  c o n tro l subject.

T h e  f ir s t  fo u r co lum ns o f T able I I I  c o n ta in  th e  tim es of d e liv e ry , o f 
assay s, th e  T 3 c o n te n t in  p e r cen t and  th e  d is in te g ra tio n  products d e m o n s tra b le  
in  th e  f ro n t  line. T h e  f if th  co lum n gives th e  re su lts  o f th e  H am olsky  t e s t  in  
p e r  c e n ts , th e  s ix th  th e  P B I  values. I t  is t h a t  th e  T 3 co n ten t, even a t  th is  h igh  
d ilu tio n , w as m o s tly  above 60% . T he v a lu e s  o f  th e  H am olsky  te s ts  w ere 
b e tw een  11 an d  1 5 % , w hich  corresponds to  th e  ra n g e  of norm al sera.

D iscussion

1. A s T ab le  I I  show s, th e  131I —T 4 so lu tio n  undergoes som e deg ree  o f 
d is in te g ra tio n  befo re  processing  while s till u n d e r  g u aran tee , as re fle c ted  by  
th e  d ecrease  in  its  T 4 c o n te n t and  th e  p a ra lle l in c rea se  in  its  T 3 c o n te n t. T h is
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Table II I

Day of Hamolsky
PBI

/гg/100 ml 
serumDelivery Assay

” 4 - T 3 131I -  Front
per cent 

Haematocrit =  
100

1970 I I .  16. II . 18 86.5 3.3 12 4.5

I I . 20 80.6 4.6 13 4.4

I I . 23 70.6 2.4 12 4.5

I I I .  2 17.5 65.0 9 4.6

1970 I I I .  2. I I I .  5. 70.2 12.8 15 4.7

I I I .  10 52.5 19.4 12 4.5

I I I .  16 61.4 21.6 11 4.4

I I I .  19 50.0 9.0 10 4.4

1970 I I I .  31.

IV. 13 61.8 1.3 13 4.5

IV. 14 56.7 1.5 11 4.4

1970 V I. 8 V I. 26 75.5 7.6 13 4.5

1970 IX . 7. IX . 9 63.6 14.6 12 4.6

IX . 14 59.1 6.8 11 4.5

IX . 16 40.5 9.9 11 4.4

1970 IX . 21 IX . 22 70.1 12.1 12 4.6

IX . 26 65.4 3.9 12 4.5

IX . 29 62.0 3.0 12 4.4

X . 2 64.7 2.1 12 4.7

X . 6 62.0 5.0 11 4.5

1970 X . 20 X . 22 81.4 5.3 14 4.5

X . 26 69.5 11.7 13 4.7

X . 28 54.2 8.4 13 4.6

X I. 4 53.6 11.5 10 4.7

1970 X I. 16 X I. 18 63.4 21.5 11 4.5

X I. 23 73.6 3.4 12 4.6

X I. 30 57.6 21.8 10 4.5

m ay  h a v e  v a rio u s ex p lan a tio n s . A lth o u g h , acco rd in g  to  the  ca ta lo g u e , 131I —T 4 
is b e ing  de livered  w ith in  th e  f ir s t  w eek a f te r  i ts  p rep ara tio n , th e re  m a y  be 
none th e  less som e acc id en ta l p ro tra c tio n  o f p re s to rag e  in  in d iv id u a l in s tan ces . 
131I — T 4 is delivered  in  50%  p ro p y len e  g lycol so lu tion . A ccord ing  to  the  
m e a su re m e n ts  o f th e  R esearch  In s t i tu te  o f  O rgan ic  C hem istry  a n d  C hem ical 
In d u s try ,  th e  D K  c o n s ta n t o f th e  so lu tio n  is 62.7. In  an  earlier s tu d y  [12] we 
h av e  show n th a t  d e io d in a tio n  o f T 4 increases in  p rop o rtio n  to  th e  rise  in  th e
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D K  fa c to r  of th e  so lv en t. T h e n , 131I —T 4 b e ing  lia b le  to  d is in teg ra tio n , i t  m ay  be 
a f fe c te d  b y  th e  v a r ia tio n s  o f  tem p era tu re  d u r in g  tra n sp o r ta tio n  as also  b y  th e  
p ro c e ss  o f  d ilu tion .

2. C olum ns 5, 6 a n d  7 o f Table I I  show  t h a t  w ith  th e  decline o f  th e  
T 4 c o n te n t , th e  b in d in g  c a p a c ity  of T B G  te n d s  to  d im inish , w hile t h a t  o f 
T B P A  increases, a p h en o m en o n  w hich m ay  be  a sc rib ed  to  an  a r t ifa c t  p ro d u c 
t io n , p ro b a b ly  as a re su lt  o f  accum ula tion  o f  T 3. T he co n tam in a tio n s  o f  th e  
v a r io u s  b a tch es  o f la b e lled  th y ro x in e  h av e  b e e n  ex am in ed  b y  severa l w orkers, 
a n d  in c rea sed  T 4 c o n te n ts  h av e  been d e m o n s tra te d  even in  th e  case o f  a 
m in im u m  d is in teg ra tio n  o f  131I — T 4 (Sc h u s s l e r  e t al. [13]; V o l p e r t  e t al. 
[1 4 ]; H erm a n n  e t al. [15 ]; Se l ig so n  and  Se l ig s o n  [1 6 ]) .The so lu tion  w as fo u n d  
to  b e  b e s t  su ited  fo r u t i l iz a t io n  10 to  14 day s a f te r  i ts  p re p a ra tio n  (H e r m a n n  e t  
al. [15 ]). 131I — T 4 w as fo u n d  to  rem ain  re la tiv e ly  s ta b le  for 20 days. B ey o n d  th e  
3 0 th  d a y  a f te r  its  p re p a ra t io n , its  d is in teg ra tio n  r a te  increases rap id ly  (Se l ig so n  
a n d  S e l ig so n  [16]).

T h e  iso to p e-d ilu tio n  tech n iq u e  is o f no p ra c tic a l  use, unless th e  a d m in is 
te r e d  ac tiv e  su b stan ce  a n d  th e  inac tive  so lv e n t a re  iden tica l in  q u a lita tiv e  
re sp e c ts . Since th e  in a c tiv e  so lu tion  co n ta in ed  T 4 o n ly , on th e  o th e r h a n d , th e  
a m o u n ts  o f T 3 co n ta in ed  in  th e  rad io ac tiv e  so lu tio n  increased  p a ra lle l w ith  th e  
d ec rea se  in  its  T 4 c o n te n t, th e  ra d io a c tiv ity  m easu rem en ts  failed  to  p ro v id e  
in fo rm a tio n  on th e  t ru e  b in d in g  conditions o f  T 4. A s m entioned  in  th e  in tro d u c 
tio n  o f  th is  s tu d y , T 4 a t ta c h e s  m ore stro n g ly  to  T B G  th a n  does T 3 a n d  is th e re 
fore  cap a b le  of d isp lac in g  i t  from  th is bond . W e a re  th u s  ju s tif ied  in  assum ing  
t h a t  i t  is n o t T 4 b u t  r a th e r  i ts  d is in teg ra tio n  p ro d u c t  T 3 w hich acco u n ts  fo r th e  
r a d io a c t iv i ty  m easured  in  T B P A . This w as s u p p o r te d  by  th e  re su lts  o f  th e  
c o n tro l te s ts  p resen ted  in  F ig . 1, w here i t  c an  b e  seen th a t ,  w hile in  th e  sam e 
se ru m  th e  b ind ing  c a p a c ity  o f  TBG  declined s h a rp ly , th a t  of TB G A  in c reased  
to  th e  sam e e x te n t in  th e  course  of th e  u t i l iz a t io n  o f labelled 131I — T 3.

E a r lie r  au th o rs  (T a t a  [17 ]; B r o w n -G r a n t  e t  al. [18]) do n o t  re fe r  to  
T 3-T B P A  binding . I t  is on  th e  evidence o f th e  s tu d ie s  b y  D av is  e t a l. [19 ], 
t h a t  th e  T 3-b inding  c a p a c ity  o f T B P A  has b e e n  con firm ed .

I n  view  of th e  re su lts  o f  th e  p resen t s tu d y ,  before seeking in fo rm a tio n  
on th e  th y ro x in e -b in d in g  c a p a c ity  of th e  b lo o d  p ro te in s , i t  should  b e  rea lized  
t h a t  th e  figures o b ta in e d  do n o t allow a n y  d e f in ite  d iagnostic  conclusion . 
T h is  is  i llu s tra te d  b y  F ig . 2 p resen tin g  th e  v a lu e s  fo r h y p o th y ro id , e u th y ro id  
a n d  h y p e r th y ro id  su b je c ts  o n  th e  left side. T h e  r ig h t  side is co n fined  to  th e  
l im it  v a lu es  for T 4-b in d in g  cap ac ity  o b ta in e d  o v e r a one-year p e rio d  in  a 
n o rm a l serum . I t  can  be  seen  th a t  th e  f lu c tu a tio n s  due to  a r tifa c t p ro d u c tio n  
a re  in  excess o f th e  d iffe rences betw een th e  a v e ra g e  values re p re se n tin g  th e  
in d iv id u a l s ta te s  o f th y ro id  function  (Fig. 2).

T h e  c rite ria  for th e  accu racy  of th e  b io assay s  in  question  m ay  be  fo rm u 
la te d  as follows.
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—  T h e supp liers shou ld  give ex p lic itly  th e  d a te  o f syn th esis  a n d  th e  
d u ra tio n  o f p resto rag e , so as to  p re v e n t th e  use o f  th e  reag en ts  b e y o n d  th e  
10 th  to  14 th  d ay  a f te r  its  p re p a ra tio n ;

—  th e  labelled  horm ones should  be su p p lied  in  su b stan ce  fo rm  o r as 
so lu tio n  o f  low  D K ;

—  s tr ic t  co n d itio n s o f re frig e ra tio n  a re  o b lig a to ry  th ro u g h o u t all 
phases  o f  tra n s p o r ta t io n ;

—  since th e  u n s ta b le  I -a to m  o f T 4 a t  p o sitio n  5’ has g iven cause  to  
v a rio u s  m is in te rp re ta tio n s , i t  w ould be d esirab le  to  ap p ly  a ta g  to  th e  n o n 
d e ta c h in g  C-or H -a to m  to o . T he use of a d o u b le -tag g ed  th y ro x in e  m ig h t help  
to  c la rify  n u m ero u s bio logical p roblem s.

3. T h e  am o u n ts  of T 3 co n ta in ed  in  131T— T 3 a re  fa irly  c o n s ta n t, a lth o u g h  th e  
fac to rs  lik e ly  to  a ffec t i t ,  i.e . p ro tra c te d  p re s to rag e , re la tiv e ly  h igh  D K  o f th e  
50%  aq u eo u s propy lene-g lyco l so lu tion , th e  h a rm fu l in fluence  o f t r a n s p o r ta 
tio n , e tc . are  th e  sam e as in  th e  case o f ra d io a c tiv e  th y ro x in e . On th e  ev idence 
o f o u r ea rlie r s tu d y  (R ev iczk y  an d  N agy  [12]) th e  D K  fa c to r  o f th e  m ed ium  
has l i t t le  in fluence  o f  th e  release o f iodine from  T 3. I ts  re la tiv e  s ta b i l i ty  m akes 
i t  th e re fo re  su itab le  fo r assays w hich give fa ir ly  re liab le  values.

4 . T h e  s c a tte r  o f th e  figures invo lved  b y  th e  use o f th e  re la tiv e ly  s tab le  
131I — T 3 is n o t s ig n ifican t an d  rem ains w ith in  th e  n o rm al range all th ro u g h o u t. 
T he re lia b ili ty  o f th e  H am o lsk y  te s t  is i l lu s tra te d  b y  th e  d iag ram  in  F ig . 3, 
re p re se n tin g  th e  d a ta  for 10 p a tie n ts  in  each  g roup . T here  is a d is tin c t d em arca -
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t io n  b e tw e e n  th e  zones of th e  h y p o th y ro id , e u th y ro id  and  h y p e rth y ro id  values. 
W e fo u n d  no  overlap  e ith e r  in  th e se  or in  th e  co rrespond ing  P B I  fig u res .

I t  h a s  th u s been co n firm ed  th a t  th e  H am o lsk y  te s t offers fa ir ly  re liab le  
in fo rm a tio n  on th e  fu n c tio n  o f  th e  th y ro id , an d  th a t  i t  fu rn ishes re le v a n t 
d ia g n o s tic  an d  th e ra p e u tic  in fo rm a tio n . O n th e  o th e r  h an d , e s tim a tio n  o f  th e  
th y ro x in e -b in d in g  c a p ac ity  o f  th e  b lood- p ro te in  frac tions b y  th e  iso tope- 
d ilu tio n  te c h n iq u e  gives u n c e r ta in  re su lts , th e re fo re  its  v a lue  is h igh ly  q u e s tio n 
ab le  in  b o th  d iagnostic  an d  th e ra p e u tic  re sp ec ts .
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MECHANISM OF ACTION OF DI-IODOTYROSINE 
AND OF IODINE
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J .  F ö l d e s , E .  G e s z t e s i  a n d  J .  J u h á s z

FIRST DEPARTMENT OF MEDICINE, SEMMELWEIS UNIVERSITY MEDICAL SCHOOL, BUDAPEST

(R ece iv ed  F e b ru a ry  7, 1974)

M odel e x p erim en ts  fo r th e  c la rifica tio n  o f th e  m echan ism  of d i-io do ty rosine  
a c t iv ity  w ere u n d e r ta k e n  in  lab o ra to ry  an im als , a n d  th e  re su lts  w ere co m p ared  w ith  
th o se  o b ta in ed  w ith  K I . N e ith e r  o f th e  su b stan ces w as found  in h ib ito ry  to  th e  s tim u 
la tiv e  a c tiv ity  o f th e  th y ro tro p in -re le a s in g  ho rm one on  th e  release o f T S H , a n d  in  acu te  
ex p erim en ts  th ey  d id  n o t a ffe c t th e  sen sitiv ity  o f th e  th y ro id  to  T S H  a n d  L A TS. Di- 
iodo ty rosine  in large  doses w as fo u n d  to  slow dow n elim ination  of lab e lled  th y ro x in e , 
w hereas K I show ed no a c t iv ity  o f th is  k ind .

I t  is u n ce rta in  w h e th e r  d i-iodo ty rosine  (D IT ) has an y  effect on th y ro id  
fu n c tio n . I f  i t  has, th e n  i t  m u st be essen tia lly  a iod ine-effect, since from  th e  
a d m in is tra tio n  to  hu m an s n o t  m ore th a n  8%  is ex c re ted  w ith  th e  u rin e  u n ch an g 
ed, th e  re st leav ing  th e  b o d y  in  th e  form  o f iod ide [15, 18]. Io d in e , on its  p a r t , 
ac ts  as a suppresso r of th y ro id  fu n c tio n , an d  th e  follow ing m echan ism s have 
been alleged to  accoun t fo r i ts  suppressive effect.

1. D irec t ac tion  on th e  th y ro id ;
2. suppression o f th y ro id  sen sitiv ity  to  T S H ;
3. inh ib itio n  of p i tu i ta ry  T S H  secre tion ;
4. m od ifica tion  o f th e  p e rip h e ra l m etab o lism  of th y ro id  horm ones. 

T h o u g h  th e  view  th a t  iod ine  ac ts  d irec tly  on th e  th y ro id  has gained  p revalence  
[3, 20] i t  does no t seem  ju s tif ie d  to  re jec t th e  o th e r  possib ilities.

In  o rder to  gain in s ig h t in to  th e  m echan ism  of ac tio n  o f D IT , we have 
s tu d ie d  in  mice and ra ts  w h e th e r  and  to  w h a t e x te n t it  a ffec ted  th e  sen s itiv ity  
o f th e  th y ro id  to  TSH  an d  LA TS and  w h e th e r i t  co u n te ra c ted  th e  T S H  secretion- 
s tim u la tin g  effect o f th e  ty ro tro p in -re le as in g  ho rm one  (T R H ). T h e  effect of 
D IT  on th e  p e riphera l m e tab o lism  of th y ro x in e  has been also ex am in ed . The 
re su lts  h av e  been co m p ared  w ith  those  o b ta in ed  w ith  K I.

Material and method

T h y ro id  responsiveness to  T S H  an d  to  LATS was s tu d ied  by  ou r earlie r p ro c ed u re  based  
on  th e  M cK enzie te s t, in a lb ino  m ice w eighing ap p ro x im a te ly  20 g [6]. G roups o f  10 m ice were 
fo rm ed . T he an im als were in je c te d  su b cu tan eo u sly  w ith  6 /«Ci 13II, th is  was fo llow ed b y  th e  
a d m in is tra tio n  of 4 fig 1 -tr i-io d o th y ro n in e  on  one occasion a n d  of 2 fig, on  tw o  occasions. The 
a c tu a l  assays were carried  o u t  on  th e  4 th  day  a fte r  a d m in is tra tio n  of th e  iso to p e , th e  T SH - 
and  L A T S-contain ing  te s t  su b s ta n c es  being ad m in iste red  in trav en o u s ly . A co n tro l group
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re c e iv e d  5%  cent hu m an  se ru m  a lb u m in  (HSA) in tra v en o u s ly  in  0.5 m l doses. B lood was w ith 
d ra w n  fro m  th e  anim als o f th e  in d iv id u a l groups p rio r to  a n d  a t  2 an d  8 hours a f te r  a d m in is tra 
t io n  o f th e  substances. T h e  sa m p le s  were m easured  for ra d io a c tiv ity  in  a w ell-type  sc in tilla tio n  
d e te c to r  a t  th e  p h o to p eak  of 131I .  T h e  m ean  ac tiv ities  o f th e  T SH - an d  L A T S -trea ted  groups 
w ere  re fe rred  to  th e  m ean  a c t iv it ie s  ob ta in ed  in th e  H S A -tre a te d  con tro l g roup  (co n tro l =  
=  1 0 0 % ) and  expressed in  te rm s  o f pe r cen t (T SH - or L A T S-index  pe r cen t). F o r T S H , th e  
2 -h o u r figu res , for LTAS th e  8 -h o u r  figu res, were considered .

S ta tis tic a l analysis w as d o n e  w ith  log -m etam eters. T h e  va lues fo r th e  in d iv id u a l groups 
re fe r re d  to  those of th e  H S A -tre a te d  co n tro l group w ere co m p u te d  from  th e  g eom etrical m eans. 
I n  th e  T ab les , the  95%  fid u c ia l  l im its  are p resen ted  below  th e  m ean  values. W hen  th e re  was 
no  o v e rla p  betw een th e  95%  f id u c ia l  lim its , th en  th e  d e v ia tio n s , a t  least a t  a 5%  level, were 
co n sid e re d  m ath em a tica lly  s ig n if ic a n t, i.e. P  <  5% . W h en  th e  fid u c ia l lim its  o f th e  tw o m ean  
v a lu e s  w ere found  to  ov erlap  or to  be  close to  each o th e r, th e n  th e  differences w ere n o t regarded  
as s ig n ifican t. On th e  o th e r h a n d , th e  effect was considered  s ig n ifican t in th e  case o f w ide d iffer
en ces b e tw een  th e  fid u cia l lim its .

F o r  th e  study  of re sp o n siv en ess  to  T SH , th e  an im a ls  w ere in jec ted  in tra v en o u s ly  w ith  
0 .80 m U  lyophilized  T SH  (A m b in o n , O rganon) or w ith  0.015 in te rn a tio n a l s ta n d a rd  U LATS. 
I n  th e  f i r s t  and  second series o f s tu d ie s , th e  anim als rece iv ed  1 m g K I  or 2 m g D IT , re sp ec tiv e 
ly , b y  t h e  in trav en o u s ro u te , s im u lta n eo u s ly  w ith  th e  h o rm o n es . In  th e  th ird  series th e y  were 
in je c te d  in trap erito n ea lly  w ith  th e  above doses of K I  an d  D IT , resp ec tiv e ly , 30 m in  before 
a d m in is tra t io n  of th e  horm ones.

I n  th e  fu rth e r course o f th e  s tu d ies  i t  was ex am in ed  w h e th e r D IT  and  K I  were able to  
c o u n te ra c t  th e  T R H -in d u ced  e n h a n c e m e n t of T SH  sec re tio n . F o r th is  purpose , a lb ino  ra ts  of 
200 g b o d y  w eight were in je c te d  w ith  200 and 400 ng/100 g T R H  (H o ech st A. G.) b y  th e  in t r a 
v en o u s  ro u te , ag a in st a c o n tro l g ro u p  in jec ted  w ith  0.5 m l doses o f 5%  H SA . T w en ty  m in 
l a te r  b lo o d  was w ith d raw n  a n d  te s te d  for TSH  by  th e  m o d ified  M cK enzie te s t ,  in  groups of 
10 m ice . P a r t  of th e  ra ts  rece iv ed  D IT , K I  and tr i- io d o th y ro n in e  (T 3) in  d iffe ren t doses su b 
c u ta n e o u s ly  2 hours before th e  a d m in is tra tio n  of T R H  (T ab les I I I  an d  IV).

F in a lly , it was ex am in ed  in  g ro u p s of 10 m ice each  w h e th e r  an d  to  w h a t e x te n t  D IT  and 
io d in e  a ffec ted  th e  clearance o f lab e lle d  th y ro x in e  (T 4*). In  acco rd an ce  w ith  th e  M cK enzie te s t, 
th e  a n im a ls  were given T 3 fo r th e  su p p ress io n  of endogenous T S H  secre tion  an d  in je c te d  on the  
3 rd  d a y  o f p re tre a tm en t w ith  1.0 /iCi 125I- th y ro x in e  (A m ersh am ). 24 hours la te r  th e  an im als 
w ere  in je c te d  in trav en o u sly  w ith  d iffe re n t doses of K I , D IT , th y ro x in e  an d  th y ro x in e  -f- D IT , 
re sp e c tiv e ly . Blood was w ith d ra w n  from  th e  in d iv id u a l an im a l groups p rio r to  and  8 hours 
a f te r  a d m in is tra tio n  of th e  te s t  su b s ta n c es , and  its  a c t iv ity  w as m easu red  in a w e ll-type  scin
t i l la t io n  d e tecto r. The decline  o f  a c t iv ity  re flected  th e  e lim in a tio n  of T 4.

Results

T S H  and  LATS w ere  fo u n d  to  enhance  th e  release o f ho rm o n al iodine 
fro m  th e  th y ro id . I t  can  be  seen  in  Tables I an d  I I  t h a t  iodine or D IT , ad m in is
te re d  in  large doses, fa iled  to  a ffec t th e  th y ro id -s tim u la tin g  effect o f T S H  and  
L A T S. (The m ean values fo r  th e  groups hav in g  rece iv ed  a d d itio n a l K I  or D IT  
fell w ith in  the  fiduc ia l lim its  o f  th e  groups to  w h ich  exclusively  T S H  or LATS 
h a d  b een  ad m in iste red ; th e  differences w ere th u s  n o n -sig n ifican t.)  In  groups 
I  a n d  I I ,  iodine or D IT  w as a d m in is te red  in tra v e n o u s ly  to g e th e r  w ith  T S H  or 
L A T S. O n th e  o ther h a n d , in  group I I I ,  th e  a d m in is tra tio n  o f iod ine  an d  of 
D IT  p reced ed  by  30 m in  th e  in tra v e n o u s  a d m in is tra tio n  o f th e  th y ro id -s tim u 
la t in g  horm ones.

In  T able I I I  i t  is sh o w n  th a t  T 3 in doses exceed ing  5 ^g  has a depressive 
e ffec t on  th e  TSH  response  to  T R H . The d ifferences in  th e  responses to  T R H  
b e tw e e n  th e  anim al g roups p re tre a te d  w ith  5 ^g  doses o f T 3 on th e  one h an d  and  
th e  u n tre a te d  groups on th e  o th e r, were s ig n if ic a n t b o th  b io logically  and  
m a th e m a tic a lly , and  T 3 p re tre a tm e n t  w ith  50 /ig doses re su lted  in  a com plete
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Table I

Thyroid sensitivity to T S H —L A T S .  Effect o f  K I  and D I T  on hormone release fro m  the thyroid in 
the acute experiment. K I  and D I T  were administered intravenously together with T S H  and L A T S , 

respectively. (T he  95%  fid u c ia l lim its  in  brackets)

Series Group KI DIT Substance
administered Dose TSH index 

per cent
LATS index 

per cent

1 — — TSH 0.8 m U 657 (6 1 8 -6 9 6 ) —

2 1 mg — TSH 0.8 m U 621 (5 9 9 -6 4 3 ) —
I 3 - 2 mg TSH 0.8 m U 663 (6 2 9 -6 9 7 ) —

4 - - LATS 0.015 U — 690 (6 6 3 -7 1 7 )

5 1 mg — LATS 0.015 U - 656 (628 684)

6 - 2 m g LATS 0.015 U - 671 (6 3 6 -7 0 6 )

1 - - TSH 0.8 m il 623 (592—654)

2 1 mg - TSH 0.8 m U 637 (605 — 669)

3 - 2 mg TSH 0.8 m U 618 (5 9 6 -6 4 0 )
и 4 - — LATS 0.015 U - 721 ( 6 8 2 -7 6 0 )

5 1 m g - LATS 0.015 U - 697 (6 6 4 -7 3 0 )

6 — 2 m g LATS 0.015 U — 712 (6 7 4 -7 5 0 )

Table II

Thyroid  sensitivity  to T S H —L A T S .  Effect o f  K I  and D I T  on hormone release fro m  the thyroid in  
the acute experiment. K I  and D I T  were administered intraperitoneally 30 m in  before the intravenous 

injection o f  T S H  and L A T S ,  respectively. (T h e  95°/0 f id u c ia l lim its in brackets)

Series Group KI DIT
Administe
red sub
stance

Dose TSH index 
per cent

LATS index 
per cent

1 — — TSH 0.8 m U 636 (6 0 9 -6 6 3 )
2 1 mg — TSH 0.8 m U 647 (6 1 7 -6 7 7 )

h i
3 - 2 m g TSH 0.8 m U 620 (5 9 8 -6 4 2 )
4 - - LATS 0.015 U 653 (6 2 8 -6 7 8 )

5 1 mg - LATS 0.015 U 644 (6 1 3 -6 7 5 )
6 2 mg LATS 0.015 U 637 (6 1 6 -6 5 8 )

suppression  of th e  T R H -in d u ced  increase in  th e  release of th y ro tro p in . O n th e  
o th e r h an d , as i t  can  be seen in  T able IY , ev en  excessive doses (1000 f i g  o f K I  
and  o f  D IT ) failed to  in h ib it th e  s tim u la tin g  effect o f T R H  on th e  re lease  of 
T SH .

F in a lly , T ab le  Y d em o n stra te s  th a t  th e  r a te  o f T 4* e lim in a tio n  w as n o t 
a ffec ted  b y  K I. In tra v e n o u s  a d m in is tra tio n  o f  D IT  in  large doses caused
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Table III

E ffect o f  triiodothyronine pretreatm ent on the T R H  increased release o f  T S H

Senes Controls TRH TRH + 
T3 (0.5 /Щ)

TRH +
t 3 (5 m )

TRH +тз (25 fig)
TRH +  

T, (50 fig)

I 100
( 9 0 — 110)

247*
( 2 1 7 - 2 5 7 )

242
( 2 2 4 - 2 6 1 )

178
( 1 7 0 - 1 8 5 )

101
( 8 3 - 1 1 8 )

i l 145
(1 4 0 - 1 5 0 )

429
( 3 9 6 - 4 6 3 )

435
( 3 7 9 - 4 9 1 )

360
( 3 5 0 - 3 7 0 )

204
( 2 0 0 - 2 0 8 ) —

h i 262
(2 5 6 - 2 6 8 )

561
( 5 5 4 - 5 6 8 ) -

482
(477 — 487)

385
( 3 7 5 - 3 9 2 )

265
(261 — 270)

a . — * ind icates th e  group in  w hich th e  dose of T R H  was 200 ng/100 g in s tea d  o f the
400 ng/100 g ad m in iste red  to  all o th e r groups.

b . — th e  mice in th e  co n tro l group  received 0.5 m l o f th e  serum  of T R H -u n tre a te d  ra ts .
c. — th e  95%  fiducial lim its  in  brackets.

Table IV

E ffect o f  D I T  and K I  pretreatm ent on the T R H  increased release o f  T S H

Series Controls TRH TRH + DIT 50 fig TRH + DIT 100 fig TRH + DIT 1000 fig

IV 251
(2 4 3 -2 5 8 )

378*
( 3 6 5 -3 9 1 )

374
(3 6 9 -3 7 9 )

369
(3 6 1 -3 7 8 )

389
(3 7 6 -4 0 2 )

V 136
(1 2 2 -1 5 1 )

468
( 4 1 1 -5 2 5 )

494
(4 7 4 -5 1 4 )

488
(4 6 4 -5 1 3 )

500
(4 7 6 -5 2 3 )

V I 215
(2 0 4 -2 2 6 )

685
( 6 6 8 -7 0 2 )

682
(6 6 0 -6 9 5 )

685
(6 6 9 -7 0 1 )

682
(6 6 3 -6 9 6 )

Controls TRH TRH +  KJ 50 fig TRH +  KJ 100 fig TRH + KJ 1000 fig

V II 104
( 9 8 -1 1 0 )

286*
(2 7 6 -2 9 5 )

281
(2 7 5 -2 8 7 )

277
(2 6 6 -2 8 7 )

281
(272 — 290)

V l l l 106
(1 0 1 -1 1 2 )

481
(296 -566)

513
(4 9 5 -5 3 2 )

500
(4 9 0 -5 1 0 )

512
(492 — 531)

N o tes:

a . — * indicates th e  group  in  w hich  th e  dose o f T R H  was 200 ng/100 g in stead  o f the
400 ng/100 g ad m in iste red  to  all o th er groups.

b . — th e  mice in th e  co n tro l group  received 0.5 m l o f th e  serum  of T R H -u n tre a te d  ra ts .
c. — th e  95%  fiducial lim its  in brackets.

so m e d e la y  in  th e  d isap p earan ce  of T 4* from  th e  c ircu la tio n , as re flec ted  b y  th e  
8 -h o u r  a c t iv i ty  values in  th e  D IT - tre a te d  an im a ls , w hich were h ig h er th a n  in 
th e  c o n tro ls . Y et, even m assive  doses of D IT  fa iled  to  co u n te rac t th e  en h an c in g  
e ffe c t o f  th e  large th y ro x in e  doses on th e  e lim in a tio n  of T 4*.
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Tabic V

Effect o f  D I T , K I  and thyroxine on the e lim ination  o f  labelled thyroxine in  mice.

Series Substance adminis
tered Dose Percentage of 

initial value Fiducial limits

Control — 57.1 5 5 .0 -5 9 .1

D IT 100 /ig 57.0 5 6 .5 -5 7 .4

I D IT 500 /tg 79.8 7 7 .4 -3 2 .1

D IT 1000 /ig 79.8 7 8 .9 -8 0 .8

KJ 500 /ig 57.4 5 5 .8 -5 8 .9

Control — 60.9 5 9 .3 -6 2 .7

и
D IT W>

OO

60.1 5 0 .9 -6 3 .3

D IT 500 /ig 75.3 7 2 .9 -7 7 .8

D IT 1000 /ig 82.7 8 0 .3 -8 5 .2

Control — 52.0 4 9 .3 -5 4 .8

IV
т 4 50 /ig 37.2 3 2 .4 -3 9 .0

T 4 + 50 /ig 37.2 3 2 .6 -3 8 .2

D IT 1000 /ig

Control — 49.6 4 7 .9 -5 1 .3

т 4 50 /tg 38.2 3 6 .9 -3 9 .7

T 4 50 /tg
36.6 3 5 .6 -3 7 .6

D IT ЪСOOO

N ote:

T he anim als in  th e  con tro l received 5%  h u m a n  serum  album in.

D iscussion

Io d in e  is know n to  ex e rt its  th y ro id  fu nc tion  decreasing  e ffec t b y  the  
in te ra c tio n  of T SH . I t  has th e re fo re  been  assum ed  th a t  iod ine in h ib ite d  p itu i
ta r y  T S H  secretion  [5, 14]. T hese f in d in g s h av e , how ever, n o t  b e e n  confirm ed 
b y  recen t evidence [1] an d  even th e  in tr a p i tu i ta ry  in jec tio n  o f  io d ine  has 
fa iled  to  slow dow n th e  ho rm one  release from  th e  th y ro id  [10]. C lin ica l obser
v a tio n s  also suggest th a t  th e  effect o f io d in e  on th e  th y ro id  is u n re la te d  to  
T S H  secre tion  [2, 9, 20]. T his is c o n s is te n t w ith  th e  re su lts  o f  o u r  earlier 
s tu d ie s , accord ing  to  w hich  iod ine  fails to  suppress th e  e n h a n c in g  effect of 
m e th y l-m ercap to im id azo l on th e  release o f  T S H , and  also to  re d u c e  th e  high 
se ru m  T S H  level in  p r im a ry  h y p o th y ro id ism  [7]. D IT  has been  less ex ten siv e ly  
s tu d ie d  from  th is  asp ec t. T he find ings o f  von  zur  Mü h len  e t al. [19] ind ica te  
th a t  D IT  has no in h ib ito ry  effect on T S H  secre tion  in  p rim ary  h y p o th y ro id ism .
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A d m in is tra tio n  o f T R H  is know n to  en h an ce  th e  release o fT S H  from  th e  
p i tu i t a r y  an d  to  ra ise  th e  se ru m  TSH  level [ 1 2 ] .  I t  rem ains, how ever, to  be 
c la rif ied  w hether th is  e n h a n c e d  T SH  secretion  w as in h ib ite d  b y  D IT  or iod ine . 
A cco rd in g  to  our f in d in g s  a n d  in  ag reem ent w ith  ea rlie r observations [ 1 7 ] ,  

T 3 in  doses exceeding 5 p g  decreases the  response  to  T R H , while even la rg e  
doses o f  D IT  or of K I  do n o t  in terfere  w ith  th e  s t im u la to ry  effect of T R H  on 
th e  re lease  of TSH . A cco rd in g  to  our earlier as w ell as to  th e  p resen t s tu d ie s , 
th e  en h an ced  release o f T S H  from  the  p i tu i ta ry ,  w h e th e r  due to  s tim u la tio n  
fro m  h ig h er centres (T R H ) o r  to  low se ru m -th y ro x in e  co n cen tra tio n s as a re su lt 
o f th y ro id  h y pofunc tion , re m a in s  unaffected  b y  K I  a n d  D IT  alike.

T h e  possib ility  h as , h o w ev er, to  be co n sid e red  t h a t  iodine m igh t a ffec t 
th e  se n s itiv ity  to  T S H  o f  th e  th y ro id  [11], a n d  th is  has p ro m p ted  us to  
e x a m in e  th e  in fluence o f  io d in e  and  of D IT  on th e  th y ro id  response to  T S H . 
T h e  s tu d ie s  have th e n  b e e n  ex ten d ed  to  LA TS also .

Io d in e  p re tre a tm e n t is know n to  red u ce  rad io io d in e  u p ta k e  b y  th e  
th y ro id . Therefore, in  th e  p re s e n t  series of e x p e rim e n ts , D IT  and  iod ine w ere 
g iv en  to g e th e r w ith  or j u s t  before the  a d m in is tra t io n  of TSH  and  L A TS. 
U n d e r  th e se  conditions n e i th e r  D IT  nor iodine w ere  fo u n d  to  affect th e  response  
to  T S H  an d  LATS of th e  th y ro id . O ur resu lts  s u p p o r t  th e  earlier f in d in g s of 
O c h i  a n d  D e G r o o t  [ 1 6 ]  a n d  have confirm ed t h a t  even  large doses of D IT  
h a v e  no  influence on th e  e ffe c t on the th y ro id  o f  T S H  an d  LATS.

T h e  p ro m p t re sponse  to  iodine in  h y p e rth y ro id ism  was a ttr ib u te d  earlie r 
to  a n  in fluence  on th e  p e r ip h e ra l m etabolism  o f th y ro id  horm ones. S tu d ies  in  
a n im a ls  and  o b se rva tions in  hum ans have , h o w ev er, fa iled  to  su p p o rt th is  
c la im  [4, 8]. On th e  ev id en ce  o f  th e  p resen t s tu d y , th e  d isappearance  ra te  of 
T 4* is unaffec ted  b y  K I  a n d  w as slowed dow n b y  la rg e  in trav en o u s doses o f 
D IT . A possible ex p la n a tio n  o f  th is  effect of D IT  is t h a t  i ts  m etabolism  p ro b a b ly  
in v o lv es  th e  sam e p ero x id ase -en zy m e system  w h ich  ta k e s  p a r t  in th e  deiod ina- 
tio n  o f  T 4, therefore  a c o m p e titio n  for th e  enzym e m a y  occur betw een  T 4 an d  
D IT  a t  th e  periphery , th u s  a llow ing  D IT  to  d isp lace  T 4 to  some e x te n t a n d  to  
in te r fe re  w ith  its d e io d in a tio n . T he in h ib ito ry  e ffec t o f  th y ro x in e -an a lo g u es on 
th e  d e io d in a tio n  of T , h a s  b een  a ttr ib u te d  to  a s im ila r  m echanism  [13]. T he 
p re s e n t  re su lts  are v a lid  u n d e r  th e  experim en ta l c o n d itio n s  referred  to  above. 
Y e t, i t  is questionab le  how  fa r  th e  effect o f D IT  is in v o lv ed  in  th y ro id  h y p e r 
fu n c tio n , since in our m o u se  experim en ts even m ass iv e  doses of D IT  fa iled  to  
c o u n te ra c t  th e  s tim u la to ry  e ffec t of th y ro x in e  on  th e  elim ination  of T 4*.
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ACTA M ED  ICA

ТОМ 31 ВЫП. I 2

Р Е З Ю М Е

Р О Л Ь  С П И Н Н О М О З Г О В Ы Х  М Е Х А Н И З М О В  В Р А З В И Т И И  О С ТРО ГО  П О Р А Ж Е Н И Я  
П Е Ч Е Н И , В Ы З В А Н Н О Г О  Ч Е Т Ы Р Е Х Х Л О Р И С Т Ы М  У Г Л Е Р О Д О М

И. СЛАМКА, Й. М ЕНЬХ АРТ, Й. ШОМОДИ

П од влиянием  п ер ер езк и  спинного м озга, п р ов еден н ой  на кры сах за  два часа перед  
за тр ав к ой , хар ак тер н ое  д л я  четы реххлор истого  у г л е р о д а  п ор аж аю щ ее печень дей стви е  
зн ачи тельн о в и дои зм ен яется . И зм енение цел остн ости  л и зосом  и гератоцеллю лярн ы й нек
р о з  не развиваю тся, О ж и р е н и е  печени возн и к ает  в б о л е е  ум ерен н ой  степени , с о дер ж а н и е  
свободн ы х ж ир ны х к и сл о т  в плазме не возр астает. П о сл е  п еререзк и  ш ейной части спин ного  
м озга  не наблю дается и о ж и р ен и я  печени. Е сл и  п о р а ж а ю щ и й  печень а ген т  прим еняется  
ч ер ез  4  дня после п ер ер езк и  торак ального  отрезка  сп и н н о го  м озга , то патологи ческ и й  про
цесс в печени развивается . С огласно р езул ь татам  опы тов авторов, п о н и ж ен и е тем пературы  
тел а  и факторы всасы ван ия и тран сп орта не ответственны  за  наблю даем ы е изм енения. 
М ож н о сделать вы вод, что спинном озговы е центры  и граю т перм исси вную  роль в дел е  
возн ик новения п о р а ж ен и я  печени.

( i
О Б Р А З О В А Н И Е  П Р О Т И В О Т Е Л  П Р О Т И В  Ч Е Л О В Е Ч Е С К О Й  К А Т А Р А К Т Ы  В

О П Ы Т А Х  Н А  Ж И В О Т Н Ы Х

Е. КИН ЧЕШ  и Ж . ЧАБА

Авторы пр оводили  им м унизацию  м ор ск и х  св и н о к  и кр оли к ов  человеческим и по
м утневш им и х р у ста л и к а м и . П оловин у ж и вотн ы х и м м ун и зи р ов ал и  вы тяж кой , со дер ж а щ ей  
к а п су л у  хрустал и к а, а д р у г у ю  половину в ы тяж к ой  б е з  кап сул ы . У  к р ол и к ов , им м у
низированны х безк ап сул ь н ы м  гом огенизатом  м етодом  им м унэлектроф ореза , бы ло п о л у 
чено пять линий прец и п и тац и и , а против х р у ст а л и к а  с к а п су л о й  — тольк о 2  л и нии  пре
ципитации . У  м ор ск и х сви н ок  не у д ал ось  вы явить о б р азов ан и я  противотел против пом ут
невш его  хрустали к а с к ап сул ой , в то врем я как  при прим енении вы тяж ки х р у с т а 
л и к а  б е з  капсулы  бы ла п ол уч ен а одна линия пр ец ип итаци и .

Авторы полагаю т, что кап сул а хр у ста л и к а  и г р а ет  известн ую  — пока ещ е невы яснен
н ую  — роль в им м унны х п р оц ессах .



О П Р Е Д Е Л Е Н И Е  П Р О С Т Р А Н С Т В Е Н Н О Й  С К О РО С Т И  В Е К Т О Р Н О Й
К А Р Д И О Г Р А М М Ы  П Р И  Н А Р У Ш Е Н И Я Х  В Н У Т Р И Ж Е Л У Д О Ч К О В О Г О  

П Р О В Е Д Е Н И Я  И М П У Л Ь С О В

П. К Е Н Е Д И , Д . М Ю ЛЛЕР и А. СЕКЕЙ

И з д ан н ы х отведения х , у, z п о  Ф р ан к у  авторы  о п р ед ел я л и  при пом ощ и сп ец и а л ь 
ной  а н а л о го в о й -Э В М  п р о стр ан ств ен н ую  скорость  векторн ой  кардиограм м ы  и и зобр ази л и  
р е з у л ь т а т  н а  самопиш ущ ем п р и б о р е  в ф орм е ш к ап я р н ой  кривой .

О н и  проводили ан ал и з ф орм ы  и количественны х данн ы х кривы х. Бы ли р еги стр и 
р ован ы  к р и в ы е скорости 30  зд о р о в ы х  ли ц . В  2 8  сл у ч а я х  блокады  левой н о ж к и  Т авары  з а 
м е д л е н и е  п роведени я н а б л ю д а л о сь  на средн ем  у ч астк е к ом плекса Q R S. К р и в а я  п р о
с т р а н с т в е н н о й  скорости п р ед о ст а в л я ет  в озм ож н ость  д л я  обособл ен и я  н е о с л о ж н е н н ы х  и 
с о ч е т а н н ы х  инфарктом сл у ч а ев  бл ок ады  левой  н о ж к и . В 19 сл у ч а я х  блок ады  правой  
н о ж к и  авторы  наш ли зн а ч и тел ь н о е  с н и ж ен и е  скорости  п роведени я во второй пол ови н е  
к о м п л е к с а  Q R S . П ри о п р едел ен и и  кр и вой  скорости  в 17 сл у ч а я х  левой п ер едн ей  п о л у б л о -  
кады  ав тор ы  наш ли два х о р о ш о  о б о собл я ем ы х типа. У  больн ы х с эл ек тр ости м ул я тор ом  
п р а в о го  и  л ев ого  ж ел удоч к ов  (11 сл у ч а ев ) п осл е  спайк а больш ой скорости  в соответствии  
с р ет р о гр а д н ы м  расп р остр ан ен и ем  в о зб у ж д е н и я  н абл ю д ается  зн ачи тельн ое за м ед л ен и е  
п р о в е д е н и я .

Н а  осн ове результатов  и ссл ед о в а н и й  авторы  устан авливаю т, что при н а р у ш е н и я х  
в н у т р и ж ел у д о ч к о в о й  пр оводи м ости  кр ивая простр ан ствен н ой  скорости  п р ед о ст а в л я ет  
н а и б о л е е  точ н ую  инф орм ацию  о ск ор ости  п р оведен и я  и о м есте и разм ер е за м е д л е н и я .

П О М Р А Ч Е Н И Я  С О ЗН А Н И Я  П Р И  М А Л О М  П Р И С Т У П Е  В О  В Р Е М Я  Н О Ч Н О Г О  С Н А  С 
О С О Б Ы М  В Н И М А Н И Е М  Н А  П Е Р Е Х О Д Н Ы Й  СОН И Н А  П Е Р И О Д Ы  

Б Ы С Т Р О Г О  Д В И Ж Е Н И Я  Г Л А З  (R E M )

П. ХАЛАС и Е. Д Е В Е Н ЬИ

А вторы  анализировали 12 п ол и гр аф и ч еск и х  пласти н ок , взяты х всю  ночь у  1 в о л ь 
н ы х, стр а д а ю щ и х  малыми п р и ст у п а м и . П ри падки  м ал ого  п р и ступ а п о я в л я л и сь  в п ер и од  
п е р е х о д а  от  состояния бодр ств ов ан и я  в п ер и од  сна, во врем я п р ех о д я ш его  п р о б у ж д е н и я  и в 
п ер и оды  п е р е х о д а  до и п осл е сн а . П одробн ы й  а н а л и з п ер ех о д н ы х  пери одов  — зн а ч и т  и с 
с л е д о в а н и я  динамизма м е ж д у  четы рм я уровн ям и  бодрствования  в каж ды е 2 0  сек .— п о к а за л , 
что п р и  м ал ом  приступе п р и п адк и  п ом рач ен ия созн ан и я  п оя вляю тся п осл е ф лю к туац и и  
у р о в н я  бодрствован и я  и что с у щ е ст в у е т  оптим альная зо н а  л егк о  подавленн ого  б о д р ст в о 
в а н и я , п р о х о ж д е н и е  котор ой , в ч астности  в нап равлени и  от бол ее  п ов ер хн остн ого  к  бол ее  
г л у б о к о м у  с н у , способствует п о я в л ен и ю  прип адков пом рачения сознан ия .

О П Ы Т  К О Л И Ч Е С Т В Е Н Н О Г О  О П Р Е Д Е Л Е Н И Я  Л И П О И Д О В  В П Р О Б А Х
П Е Ч Е Н О Ч Н О Й  Т К А Н И

X. ДО НХОФ ФЕР

А в т о р  проводил в п р о б а х  печ ен и  и з м атер иала 107  вскры тий в к у с о ч к а х  ткани  
в есом  в н еск о л ь к и х  граммов гр ав и м етр и ч еск ое  о п р едел ен и е общ его со дер ж а н и я  ли п ои дов . 
С д р у г о й  стороны  он оп р едели л  в в ы т я ж к а х  10— 2 0  м г-овы х п р об  т ех  ж е  орган ов  величины  
с о д е р ж а н и я  холестерин а, т р и гл и ц а р и до в  и ф осф ор лип идов . Величины  общ его с о д е р ж а н и я  
л и п о и д о в , полученны е в м а к р о п р о б а х , хор ош о совп адал и  с сум м ой величин ли п ои дн ы х  
ф р а к ц и й , пол ученн ы х в м и к р о п р о б а х . В норм е со д е р ж а н и е  ж и р а  в печени, п р е д п о л о ж и 
т ел ь н о , со ста в л я ет  5,5%  в л а ж н о г о  веса . Б о л ее  вы сокое со д ер ж а н и е  ж и р а  я в л я е т ся  при
зн а к о м  о ж и р е н и я  печени. И ссл едо в а н и я м и  автора п о д т в ер ж д а ет ся  устан ов л ен и е , согл асн о  
к о т о р о м у  п р и  ж ир овом  п е р е р о ж д е н и и  н ак оп л ен и е три гли ц ер и дов  не с о п р о в о ж д а е т с я  
у в е л и ч ен и е м  фракций х о л ест ер и н а  и  ф осф орлипида.

О п и са н н а я  техника п р и м ен и м а д л я  ан ал и за  п р об  ткан и , взяты х in v iv o  п р и  пом ощ и  
иглы  М ен ги н и .



И С П О Л Ь З О В А Н И Е  п о с т о я н н ы х  Й О Д Н О Й  К И Н Е Т И К И Д Л Я  
Х А Р А К Т Е Р И С Т И К И  Ф А Р М А К О Л О Г И Ч Е С К И Х  Э Ф Ф Е К Т О В

К. Г. БАРТА

Автор пр им еня л  д л я  анализа дей стви я  л ек а р ст в , оказы ваю щ их н еп оср едств ен н ое  
вли ян и е на ф ункцию  щ итовидной ж ел езы , т р ех я ч ееч н у ю  м одель. Он оп р едел и л  в опы тах на 
ж и в отн ы х постоянны е й одн ой  кинетики, ф и гу р и р у ю щ и е в м атем атических м о д ел я х  и 
диф ф еренциальны х у р а в н ен и я х , описы ваю щ их п р о ц есс , в качестве количеств, х а р а к т ер 
ны х д л я  эффекта д а н н о го  лекарства. В свои х эк сп ер и м ен т а х  автор и зучала дей ств и е  ам- 
би н он а (ТСГ), т и р ок си н а  и три йодтирон ин а, повы ш аю щ и х йодны й обм ен, а т а к ж е  дей 
ствие м етотирина, д и й од ти р ози н а  и п ер хл ор ата  к а л и я , п он и ж аю щ и х йодны й обм ен.

Согласно н абл ю ден и ям  влияние ам би нона на й одн ы й  обмен организм а соответствует  
литературны м  данны м . Д ей ств и е  тироксина бы ло м еньш е ож и даем ого , а тр и й одти р он и н  
ок азал  п р оти в оп ол ож н ое  действие. А втор о б ъ я сн я ет  эт о  наблю дение отчасти м ехани зм ом  
отри цательной  обр атн ой  связи  (feed b ack ), и отчасти тем  обстоятельством , что дей ств ую 
щ ие вещ ества, в веденны е в организм  экзогенны м  п утем , не п р оход я т  чер ез все стан ц и и  й од
н ого  оборота и, сл едов ател ь н о , если и х  точка п р и л о ж е н и я  действие н а х о д и тся  в о п у 
щ енны х ф азах, то они попадая в кровь — оказы ваю тся  безэффективны ми.

В случае в сех  т р е х  препаратов  дей стви е ти р еостати ч еск и х  средств бы ло одн озн ач 
ным и достоверны м . О дн ак о степень и х  эф фекта за в и с и т  от м еханизм а дей ств и я  дей ст в у ю 
щ его  начала и от сп о со б а  его  ведения.

И З У Ч Е Н И Е  Ф У Н К Ц И И  П О Ч Е К  И М О Р Ф О Л О Г И Ч Е С К И Х  И З М Е Н Е Н И Й  П Р И  
Г И П Е Р Т О Н И И , В Ы З В А Н Н О Й  У  К Р Ы С  О Д Н О С Т О Р О Н Н И М  Л И Г И Р О В А Н И Е М

П О Ч Е Ч Н О Й  А Р Т Е Р И И

А. Ф ЕК ЕТЕ, Е. Т А РЬЯ Н  и Е. КО Н ЬЯР

Авторы вы зы вали у  кры с ги пертони ю  п утем  одн осторон н его  л и ги р ов ан и я  почеч
н ой  артерии при с о х р а н ен и и  невредим ой почки и и зу ч а л и  ф ункцию  поч ек  и м ор ф ол оги 
ческие изм енения. Б ы ло устан овлен о, что на 13-й и л и  3 0 -й  н едел е, рассм атр иваем ы х в от
нош ении к р овян ого  дав л ен и я  и ги пертроф ии о р г а н а  как  устан ови вш ееся  состоя н и е  
(s te a d y  sta te ), в отдельны х п ар ам етр ах ф унк ции поч ек  н абл ю даю тся отклон ен ия по сравне
нию  с контрольной гр у п п о й . О дноврем енно с этим  в н евредим ой  почке бы ли найдены  по
р а ж е н и я  сосудов , х а р ак тер н ы е дл я  ги пертони и . О б су ж д а ет с я  зн ачени е ги пертроф ии с 
точки зр ен и я  н ор м ал ьн ой  ф ункции и норм отони и  и зн а ч ен и е  деген ер ации  с о су д о в  с точки  
зр е н и я  гипертонии и дисф унк ции  почек.

И З М Е Н Е Н И Я  К О Н Ц Е Н Т Р А Ц И И  Г Л И К О П Р О Т Е И Д О В  В С Ы В О Р О Т К Е  П Р И  
М И О К А Р Д И А Л Ь Н О М  И Н Ф А Р К Т Е

Л . Я К О Б, Й. Ф ЕХ Е Р, И. 1НИРО, Э. СОНДИ и Й. СЕКЕЙ

М етодом р ади ал ь н ой  им м унной диф ф узии бы ла оп р еделен а сы вороточная кон цент
р ац и я  IgG, IgA , IgM , церул оп лазм и н а, а 2 м а к р о гл о б у л и н а  и тран сф ер ри н а при остром  
м и окарди альн ом  и н ф ар к те. Авторы в течение 4 0  д н е й  следи ли  за  изм енениям и и у стан ов и 
ли , что кон центрац ия  IgG  и IgA  повы силась от 16-го  д о  21 -го  дня. Н а и бол ее  вы раж енны м  
бы ло повы ш ение к он ц ен трац и и  ц ер ул оп л азм и н а , к о т о р о е  д а ж е  по истечении 4 0  дн ей  не  
пр ек ратил ось  п ол ностью . П одобная тен ден ц и я  н а б л ю д а ется  в уровне а 2-м а к р о гл о б у л и н а , 
одн ак о  его изм ен ен ия  м енее вы раж енны е. К о н ц ен тр а ц и я  трансф еррина п он и зи л ась . Об
с у ж д а е т с я  зн ач ен и е  оп р едел ен и я  сы вороточны х гли к оп ротеи дов .



И З У Ч Е Н И Е  Л Е Й К О Т А К Т И Ч Е С К О Г О  Э Ф Ф Е К Т А  Ч У Ж Е Р О Д Н О Г О  М О Л О К А  В К О Ж Е
К Р О Л И К А

Ш. ТОТ, Г. КРАСНАИ и Т. СИЛАДЬИ

П о л у ч ен н о е  у  зд о р о в ы х  ж ен щ и н , св еж е с ц е ж е н н о е  м олоко, и к ор овье м о л о к о  с 
2 ,8 % -ы м  содер ж ан и ем  ж и р а  пр и  в н у тр и к о ж н о м  впр ы скиван ии  в к о ж у  к р ол и к ов  оказы ва
ю т в ы р а ж е н н о е  лей к отак ти ч еск ое  дей стви е, и п оэтом у  эт о т  м етод прим еним  д л я  п о д 
г о т о в к и  м естной реакции Ш в ар ц м ан а . П осл е  инъекц ии  возн и к ает  дерм атит и в п о д к о ж н о й  
к л ет ч а т к е  наблю дается в ы р а ж е н н а я  лей к оц и тар н ая  ин ф ильтрация .

В  д ен ь  после подготовк и  н а  м есте подготовки внутривенны м  впры скиван ием  э н д о 
т о к с и н а  и л и  5 — 8 мл м ол ок а  м о ж н о  провоцировать тр ом богем ор раги ч еск ую  р еа к ц и ю , во 
м н о г и х  отнош ен иях н а п о м и н а ю щ у ю  явлен и е Ш варцм ана.

В  подготовке реак ц и и  и м еет  зн ачени е сильн ое л ей к отак ти ч еск ое дей ств и е  м ол ок а .
О б су ж д а ет с я  в о зм о ж н о е  п атологи ческ ое и  п р ак ти ч еск ое  зн ачени е п р ов о д и в ш и х ся  

а в т о р а м и  опы тов на ж и в о тн ы х  в обл асти  клиники .

Д А Н Н Ы Е  К  И З М Е Н Е Н И Я М  Э Т Е Р И Ф И Ц И Р С В А Н Н Ы Х  К И С Л О Т  Ж И Р Н О Г О  
Р Я Д А  — Т Р И Г Л И Ц Е Р И Д О В  И Х О Л Е С Т Е Р О Л О В О Г О  Э Ф И Р А  -  В П Л А З М Е  К Р О В И  

П РИ  Э К С П Е Р И М Е Н Т А Л Ь Н О Й  Г И П Е Р Т О Н И И  К РЫ С Ы

М. Л . МИХАЙЛОВ

Э териф ицированны е к и сл оты  ж и р н о го  р я да  — триглицериды  и хо л естер о л о в ы й  
эф и р  — бы ли изучены  в п л азм е к р о в и  при эк сп ер и м ен тал ьн ой  гипертонии кры сы . Н а б л ю 
д а л о с ь  д остов ер н ое  повы ш ение ненасы щ ен ны х этер иф иц ирован ны х ки сл от ж и р о г о  р я да  
(Т Г ), п р ои сходи в ш и е п ар а л л ел ь н о  соответствую щ им  изм ен ен иям , наблю даем ы м  в к р ови  в 
с п е к т р е  свободн ы х, неэтер и ф и ц и рован н ы х ж и р н ы х ки сл от. П р и  ги пертонической н а г р у зк е  
го с п о д с т в у ю щ ее  место н асы щ ен н ого  ря да  зан и м ает  пал ьм и ти новая кислота, а г о с п о д с т в у 
ю щ ее м ест о  ненасы щ енного р я д а  за н и м а ет  олеи н овая  к и сл о та . Д и ам етрал ьно п р о т и в о п о 
л о ж н о е  п оведен ие показы ваю т п р и  гипертонии этер иф иц ирован ны е ж и р н ы е к и сл оты  
(х о л е ст е р о л о в ы й  эфир). В этом  с л у ч а е  набл ю дается  у м ен ьш ен и е насы щ енны х и соотв ет 
ст в у ю щ ее  повы ш ение н ен асы щ ен н ы х ж и р н ы х ки сл от. П овы ш ается т а к ж е  к ол и ч еств о  би о
л о г и ч е с к и  важ н ы х эссен ц и ал ь н ы х ж и р н ы х  кислот, л и н о л ев о й  и арахи доновой  к и сл о т .

О б су ж д а ю т с я  некоторы е а сп ек т ы  ж и р н о го  обм ена в связи  с повы ш енны ми э н е р г е 
т и ч ес к и м и  и ф ункциональны м и п отр ебн остям и  при ги п ер тон и и . И зм енения эт ер и ф и ц и р о 
в а н н ы х  к и сл о т  ж и р н ого  р я д а  с л е д у е т  рассм атривать к ак  адаптативны й м ехани зм .

П Р О Т Е О Л И Т И Ч Е С К А Я  А К Т И В Н О С Т Ь  Ч Е Л О В Е Ч Е С К О Г О  Ж Е Л У Д О Ч Н О Г О  С О К А

Й. БА Д У РС К И , К. ЗВ И Е РЗ и Б . БОГДАНИКОВА

А в тор ам и  была и зу ч ен а  п р отеол и ти ч еск ая  акти вн ость  ч еловеческого ж е л у д о ч н о г о  
со к а . В  кач естве субстрата они п р и м ен я л и  бычий а л ь бум и н  и казеин. У  73%  и ссл ед о в а в 
ш и х с я  л и ц  ж елудоч ны й сок  л у ч ш е перевари вал  казеи н , а у  27 %  — альбум ин. Эти р е зу л ь т а 
ты у к а зы в а ю т  на то, что д л я  о ц ен к и  п р отеоли ти ческой  акти вности  ч еловеческого ж е л у д о 
ч н ого  с о к а  необходим о п р им еня ть о б а  субстрата.

П Л А З М О Ц И Т А Р Н Ы Й  М И О З И Т  П Р И  Р Е В М А Т О И Д Н О М  А Р Т Р И Т Е

Е. МАДЬЯР, А. ТА ЛЕРМ А Н , М. Ф Е Х Е Р  и X. В. ВАУТЕРС

У  46 -л етн его  м уж чины  с т р ех м еся ч н о й  давностью  ревм атоидн ого артрита бы ла п р о 
и зв ед е н а  синовектом ия п р авого  за п я ст ь я .

В  м атер и ал е мы ш ечной б и о п си и , взятом  в этот  п ер и од , были выявлены обш ирн ы е  
п л а зм о ц и та р н ы е инфильтраты .

А н о м а л и й  и м м ун огл обул и н ов  не было.
П р и  произведении м ы ш ечной биоп си и  сп устя  10 м еся ц ев  после операц ии , б о л ь ш е не  

у д а л о с ь  вы явить п л азм окл еточн ого инф ильтрата.
П о л а га е т с я , что п л азм окл еточн ы е инфильтраты , н аблю даем ы е в мы ш цах, я в л я ю т ся  

р а н н е й  м аниф естацией р ев м а то и д н о го  забол ев ан и я .



К Л И Н И Ч Е С К И Е  П А Р А М Е Т Р Ы  Д Л Я  Д И Ф Ф Е Р Е Н Ц И А Л Ь Н О Й  Д И А Г Н О С Т И К И  И 
О П Е Р А Ц И О Н Н О Й  И Н Д И К А Ц И И  Х О Л О Д Н Ы Х  У З Л О В  Щ И Т О В И Д Н О Й  Ж Е Л Е З Ы

Д. БАЛАЖ , Ш. ФАЗЕКАШ , Л . СКОРСКИ, Д . Х А Й ЕР, Г. ЧАКИ и М. С ЕЛЕЦ К И

П ри ан ал и зе интра- и п остоп ер ац и он н ы х ги стол оги ч еск и х  д и а гн о зо в  3 0 0  случаев  
хол одн ы х у зл ов  щ итовидной ж ел е зы  и з зобн оэн дем и ч еск ой  равнинной тер р и тор и и  авторы  
изучали  частоту встречаем ости рак а щ итовидной ж ел е зы , потенц иальн о зл ок ачественн ы х  
о п у х о л ей  и ти р еои ди тов . О ни вы деляли  абсолю тны е и относительны е к л и н и ч еск и е пара
метры, оказы ваю щ ие пом ощ ь при диф ф ер ен ц и альн ой  диагн ости ке хо л о д н ы х  у зл о в  щ ито
видной ж ел езы , а т а к ж е  при оп р едел ен и и  прави ль н ого  срока операц ии .

М О Д Е Л Ь Н Ы Й  М И О К А Р Д И Т  У  К Р Ы С Ы  

И . И ссл едов ан и я  при н а гр у зк е

П. Ш ВАРЦМАНН, Й. ДЕМ ЕТЕР и Е. МАДЬЯР

Авторы вы звали у  в зр о сл о й  крысы диетой, с о д ер ж а щ ей  этиловы й эф и р  лаур иновой  
кислоты , изм енение, нап ом ин аю щ ее интерстициальны й м и окарди т у  ч еловек а. П ри ф изи
ческой н агрузк е ж и в отн ы х и зм ен ен и я  были бол ее  тяж елы м и . Д ан ны е Э К Г  ж ивотны х  
были сопоставлены  с ги стол оги ч еск ой  картиной . У стан ав л и в ается , что Э К Г -изм ен ен ия  
хор ош о отр аж аю т пр отек ание б о л езн и .

Л И М Ф О Ц И Т А Р Н Ы Е  П О В Е Р Х Н О С Т Н Ы Е  И М М У Н Г Л О Б У Л И Н Ы  П Р И  
А В Т О И М М У Н Н Ы Х  З А Б О Л Е В А Н И Я Х

И . Л им ф оцитотоксины  на п ов ер хн ости  лим ф оцитов

П. ГЕРГЕЙ , Д . СЕГЕДИ, Э. Ш ТЕНСКИ, Б . Ф Е К Е Т Е , Г. САБО и Д . П ЕТРА Н ЬИ

Авторы и зуч ал и  дей стви е ли м ф оцитотоксин ов S L E  на лим ф оциты , н осящ ие по
верхностны е и м м унглобул ины . М етодом  косвенной  им м ун оф лю оресц ен ц и и  м о ж н о  выявить 
связы вание лим ф оцитотоксинов здоровы м и лим ф оцитам и. П р едвар и тел ьн ое прим енение  
анти гум анн ого им м ун гл обул и н а  не п р еп ятствует  связы ванию  лим ф оцитотоксинов, значит, 
они связы ваю тся т а к ж е  Т -лим ф оцитам и. П од вли ян и ем  три псина связанн ы е лим ф оцито
токсины  осв обож даю тся . У  бол ь н ы х активны м автоим м унны м  заб о л ев а н и ем  в 20%  сл у 
чаев удал ось  вы явить связанны е лим ф оцитотоксины . О б су ж д а ет с я  связь  м е ж д у  клетками, 
носящ им и поверхностны е и м м унглобул ины , и Б -лим ф оцитам и.

И З У Ч Е Н И Е  У С Т О Й Ч И В О С Т И  «'.[-ТИРОЗИНА и  >3|> Т Р И Й О Д Т И Р О Н И Н А  И
в л и я н и е  р а д и о л и т и ч е с к о г о  р а с п а д а ' Н А  О Т Д Е Л Ь Н Ы Е  

Д И А Г Н О С Т И Ч Е С К И Е  Т Е С Т Ы

А. Л . РЕВ И Ц КИ  и Л . САНТО

В сы воротке крови одн ого  и того  ж е  к он тр ол ьн ого  ли ца авторы  и зу ч а л и  в течение  
года методом, основы ваю щ им ся на прин ци пе разв еден и я  изотопа, сп особн ость  отдель
ны х ф ракций белков крови (T BG, Т В Р А , Т В А ), т р ан сп ор ти р ую щ и х горм оны  щ итовидной  
ж ел езы , к поглощ ению  ти р ок си н а ( Т 4). В пр едп исанн ом  разведени и  п р и м ен ен н ого  к насы
щ ению  131 ) Т 4 (A m ersham  RCC) во всех  сл у ч а я х  оп р едел я л и  соотн ош ени е 131J —Т 4: 
131J —Т 3. Н абл ю дал ась  тен ден ц и я , что в сл уч ае  н ак оп л ен и я  U1J —Т 3 в х о д е  дей оди р ован и я  
'3 ij— т з, связы ваю щ ая сп особн ость  отдельны х ф рак ций  см ещ ается от T B G  к  Т В Р А . В виду  
того, что — в п р оти в оп ол ож н ость  принципиальны м  основам  м етода разв еден и я  изотопа



м еч ен о е  вещ ество и н ер ади оак ти вн ы й  Т  , отчасти н еодин аковы , к а ж ется  вероятны м , что 
и зм ер ен н а я  радиоактивность не п р ед ст а в л я ет  ф актических у с л о в и й  связы вания Т 4.

А в тор ы  проводили т а к ж е  и ссл ед о в а н и е  тр ан сп ор та , оп р едели л и  величины  теста  
Г а м о л ск о г о , в той ж е  сы воротке к р ов и . Результаты  п ок азал и  лиш ь незн ачи тельн ы е к о
л е б а н и я  и 131J —Т 3 так ж е о к а за л ся  зн ачи тельн о более устойчивы м .

П о  м нению  авторов тест  Г а м о л ск о го  довольно н а д е ж н о  прим еним  д л я  х а р а к т ер и с 
тики ф у н к ц и и  щ итовидной ж е л е зы , тогда  как изучение сп особн ости  ф ракций бел к ов  крови  
к св я зы в а н и ю  Т 4 методом р а зв ед ен и я  и зотоп а дает н ен ад еж н ы е результаты  и его  к л и н и ч ес
к ая  и  тер ап евти ч еск ая  цен н ость  сом нительны . П рави льно бы ло бы поставлять l31J —Т 4 в 
п р е д е л а х  н еск ол ьк и х дней п о сл е  п р ои зводства  в субстанц ии  и использовать п р еп а р а т  при  
р а зв ед е н и и  e x  tem pore, быть м о ж е т , прим енять его при д в ой н ом  мечении.

И З У Ч Е Н И Е  М Е Х А Н И З М А  Д Е Й С Т В И Я  Д И Й О Д Т И Р О З И Н А  И Й О Д А

Я. Ф ЁЛ Д ЕШ , Е. ГЕСТЕШИ и Й. ЮХАС

В  ц е л я х  уяснения м ех а н и зм а  дей стви я ди й одти р ози н а авторам и бы ли проведены  
м одел ь н ы е опыты на ж и в отн ы х и ср авн ен и я  резуль татов  с данны ми, полученны м и при  
пом ощ и K J . Согласно р езу л ь та т а м , ни один и з и зуч ен н ы х п реп аратов  не за д е р ж и в а е т  
с т и м у л и р у ю щ е е  действие го р м о н а , осв обож даю щ его  тир еотроп ны й горм он, на эк ср еу н ю  
Т С Г. В  о стр о м  опыте К.) и д и й о д ти р о зи н  не изм еняю т ч увствительности  щ итовидной ж ел езы  
к Т С Г  и к  L A T S. На основе и ссл ед о в а н и й  авторов больш ая д о за  дий одти рози н а н еск ольк о  
за м е д л я е т  исчезновение м ечен н ого  ти р ок си н а  из к р ов ообр ащ ен и я , в то врем я к ак  K J не 
ок а зы в а ет  так ого  действия. П о д р о б н о  о б су ж д а ется  зн ач ен и е эт о го  набл ю дени я.



FIFTH INTERNATIONAL CONGRESS OF THE 
EUROPEAN SOCIETY OF PATHOLOGY

Vienna, October 6 —10, 1975

P relim inary  program  
M onday, Oct. 6

10.00— 11.00 O pening  cerem ony
11 .30— 12.30 G uest lec tu re  (K . L orenz)
14.30—  17.30 P a ra lle l sessions:

A: G a s tro in te s tin a l P a th o lo g y , inc lud ing  endoscop ic  techn ics
B : P e r in a ta l  P a th o lo g y , inc lu d in g  p lacen ta l p a th o lo g y
C: F ree  p ap e r session
D: Shde S em inar: ea r, nose an d  th ro a t

Tuesday, Oct. 7

09 .00—  10.30 M odern aspects  o f in f la m m a tio n
11.00—  12.30 V irus an d  im m u n o p a th o lo g y
14 .30—17.30 P a ra lle l sessions:

A: Im m u n o p a th o lo g y  (Im m unodefic iencies, M ethodology)
B : F u n c tio n a l e v a lu a tio n  o f te s tic u la r  b iopsies
C: F ree  p a p e r session
D : Slide sem inar: g a s tro in te s tin a l b iopsies

09.00—  10.20 P a th o lo g y  of T ra n sp la n ta tio n
11 .00—  12.30

T hursday, Oct. 9

09.00—  10.30 P a th o lo g y  due to  p o llu tio n
11 .00—  12.00 M odern  ideas of th e  s tru c tu re  o f chrom osom es

(S ym eonide lec tu re)



14 .30—  16.30 P ara lle l sessions:
A: P re n a ta l  d iag n o sis
B : In f la m m a tio n  com plem ents (in c lu d in g  in fec tio n s b y  u n u su a l

m ic ro o rg an ism s)
C: F ree  p a p e r  session
D : Slide se m in a r: D e rm a to h is to p a th o lo g y

17 .00—  18.00 G eneral A ssem b ly  o f  th e  E u ro p e a n  S o c ie ty  o f  P a th o lo g y

F r id a y , Oct. 10

0 9 .0 0 —  10.30 P a th o lo g y  a n d  classifica tion  o f ly m p h o m as
14 .30—  17.30 P ara lle l sessions:

A: P a th o lo g y  o f  chrom osom es
B : R e tr ie v a l in  P a th o lo g y
C: F ree  p a p e r  session
D : Slide S e m in a r: diseases o f th e  ly m p h a tic  tissue



VTH EUROPEAN CONGRESS OF THE EUROPEAN 
SOCIETY OF PATHOLOGY

Office of Secretariat: Istituto di Anatómia Patologica 
Via F. Sforza 38 20122 Milano

Dear Professor

I am  w ritin g  on b eh a lf o f th e  O rgan iz ing  C om m ittee of th e  V th  E u ro p e a n  
Congress o f P a th o lo g y  to  in fo rm  y o u  th a t  th e  E u ro p ean  Society  o f  P a th o lo g y  
w ill be  ho ld ing  its  F if th  Congress in  V ienna from  O ctober 6 —10, 1975.

T he Congress C om m ittee is an x io u s  to  en su re  th a t  as m an y  E u ro p e a n  p a 
th o lo g is ts  as possib le receive e a r ly  n o tice  o f th a  ev en t so th a t  th e y  a re  ab le  to  
schedule  th e ir  a tte n d a n c e  a t th e  C ongress in to  th e ir  1975 p ro g ram m e. T h e  C om 
m itte e  w ould  th ere fo re  be g ra te fu l i f  y o u  w ould  re fe r to  th e  Congress in  a n y  p u b 
lica tio n s w hich  you  sponsor, p a r t ic u la r ly  in  y o u r  lis t of com ing m ee tin g s . T he 
P re lim in a ry  P ro g ram m e m ay  a ss is t y o u  in  th is  regard .

All in te re s te d  persons w ho w rite  to  be  p laced  on our m ailing  l is ts , w ill 
be se n t a R e g is tra tio n  F orm  an d  A d v an ce  P ro g ram m e  tow ards th e  en d  o f  1974.

M ay I  re q u e s t th a t  y o u  acknow ledge th is  le tte r  b y  c o m p le tin g  an d  
re tu rn in g  th e  te a r-o ff  slip below .
T h a n k  yo u , y o u rs  sincerely,

A . G i o r d a n o

S e c re ta ry  G enera l

S ec re ta ry  Office: E u ro p ea n  Society o f P a th o lo g y  — V ia F . Sforza 38 — M ilano

N am e of O rg an iza tio n  ..............................................................................................

A ddress .................................................................................................................

P lease  in d ica te  ( ) if  you  w ould be w illing  to re p r in t  re le v a n t sections o f th e  en closed  P ro 
g ram m e in  y o u r n ew sle tte r or jo u rn a l:

Y E S  NO

V IE N N A , A U S T R IA  6 - 1 0  O C T O B E R  1975





T h e  A cta  M edico  p u b lish  p ap ers  on m ed ical science in E n g lish , G erm an , F re n c h  and  
R u ss ia n .

T h e  A cta  M edico  a p p e a r  in p a r ts  o f v a ry in g  size, m ak in g  u p  vo lum es.
M an u sc rip ts  shou ld  be addressed  to :

A cta  M edico
1083 Budapest, S zigony  и. 43. 9 P .O .B . 67

C orrespondence w ith  th e  ed ito rs a n d  p u b lish e rs  should  be  se n t to  th e  sam e a d d re ss . 
T h e  r a te  o f su b sc rip tio n  is $ 32.00 a  vo lu m e.
O rd ers m ay  b e  p laced  w ith  “ K u ltú ra ”  F o re ig n  T rad e  C o m p an y  fo r B ooks a n d  N ew s

p a p e rs  (1389 B u d a p es t 62, P .O .B . 149 A cco u n t N o. 218-10990) o r  w ith  re p re se n ta tiv e s  a b ro a d .

L es A cta  M edico  p a ra issen t en fran ç a is , a llem an d , an g la is  e t  ru sse  e t  p u b lie n t  des 
m ém o ires  d u  d om aine  des sciences m édicales.

Les A cta  M edica  so n t publiés sous fo rm e de fascicules qu i se ro n t réu n is  en  v o lu m es. 
O n  e s t p rié  d ’en v o y er m an u scrits  d e stin é s à la  ré d ac tio n  à  l’adresse  su iv a n te :

A cta  M edica
1083 Budapest, S zig o n y  и . 43. 9 P .O .B . 67

T o u te s  co rresp o n d an ce  d o it ê tre  env o y ée  à  c e tte  m êm e ad resse .
L e p r ix  de  l’a b o n n em en t e st de $ 32.00 p a r  vo lum e.
O n p e u t  s’a b o n n e r à  l’E n trep rise  d u  C om m erce E x té r ie u r  d e  L iv res e t  J o u r n a u x  

«K u ltúra )> (1389 B u d a p e s t 62, P .O .B . 149. — C o m p te -co u ran t N o. 218-10990) ou  à l’é tra n g e r  
chez  to u s  les re p ré se n ta n ts  ou d éposita ires.

«A cta  M edical> п у б л и к ую т  трактаты  и з обл асти  м ед и ц и н ск и х  н а у к  н а  р у с с к о м , 
н ем ец к ом , англи й ск ом  и ф ран цузском  я зы к а х .

«A cta  M edica» в ы ходя т  отдельны ми вы п уск ам и разн ого  объем а. Н еск о л ь к о  вы п у
ск о в  состав л я ю т один том.

П редн азн ачен н ы е д л я  п убл икац ии  р у к о п и си  сл едует  н ап р авл я ть  по а д р е су :

A cta  M edica
1083 B udapest, S zig o n y  и. 43. 9 P .O .B . 67

П о этом у  ж е  а д р е с у  направлять в с я к у ю  к ор р есп он ден ц и ю  д л я  редак ц и и  и а д м и 
н и стр а ц и и . П одп и сн ая  ц ен а  — $ 3 2 .0 0  з а  том.

Зак азы  пр ин им ает  пр едп ри яти е п о  внеш ней  тор гов л е к н и г  и  га зет  «K u ltú r a » 
(1389 B u d a p e s t  6 2 , P .O .B . 149 Т ек ущ и й  сч ет  №  21 8 -1 0 9 9 0 ) и л и  его  загр ан и ч н ы е п р ед 
стави тел ьства  и  уполном оченны е.
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L y m p h  s ta s is  in th e  tissues and o ed em ato u s im b ib itio n  of th e  v ascu la r w alls w as 
induced by  th e  jo in t  a d m in is tra tio n  of n o ra d re n a lin e  a n d  d ro tav erin e . In  consequence, 
volum e h y p e rte n s io n , increase  in cen tra l venous p re ssu re  an d  an  en h an cem en t o f ly m p h  
flow developed.

M assivc doses o f  n o rad ren a lin e  are know n  to  p ro d u ce  generalized  fib rin o id  
necrosis o f th e  v a sc u la r  w alls [5, 9, 12], an  o b se rv a tio n  confirm ed b y  ou r 
earlie r s tud ies J e l l i n e k  e t al. I t  has been show n  b y  o th e r w orkers th a t  th e  
necrosis o f tissues in c lu d in g  th e  vessel w alls in d u c e d  b y  ca techo lam ines, in  
p a r tic u la r  b y  n o ra d re n a lin e , are  b ro u g h t a b o u t b y  an  adrenerg ic  a lp h a  an d  
b e ta  m in u tin g  e ffec t [6, 7]. In  view  of th e  f a c t  th a t  b e ta  recep to r s tim u - 
a tio n  resu  Its in  sp a s tic  sm ooth-m uscle c o n tra c tio n , in  an  earlier s tu d y  i t  
w as a tte m p te d  to  p re v e n t th e  n o rad ren a lin e  in d u ced  necrosis b y  m eans 
o f th e  spasm o ly tic  a g e n t d ro taverine . T h is  d ru g  has indeed  p ro v ed  to  
p rev en t th e  necrosis. O n th e  o ther han d , th e  com bined  a d m in is tra tio n  of 
n o rad ren a lin e  an d  d ro ta v e rin e  was followed b y  ly m p h  stasis an d  oedem ato u s 
im b ib itio n  o f th e  vessel w alls [3]. T hough  o u r  earlie r stud ies [3, 4] h ad  
been  focussed on th e  ca techo lam ine-induced  chan g es o f m y ocard ium  an d  
coronaries, th e  liv e r, k id n e y , pancreas, sk e le ta l m uscles an d  in te s tin e  also 
revealed  sim ilar ch an g es. D istension of a la rg e  n u m b e r of ly m p h  cap illa ries 
in  th e  te s t  g roup  w as a clear sign of ly m p h  s ta s is  (F igs 1, 2). T he p re se n t 
s tu d y  has been co n cern ed  w ith  these changes a n d  th e  haem o d y n am ic  a l te 
ra tio n s  in v o lved  in  th e ir  p ro d u c tio n .

M a te ria l a n d  m e th o d

F ifty -th re e  m o n g rel dogs o f e ith e r sex, w eighing b e tw ee n  7 an d  17 kg, were used . U n d e r 
100 m g/kg chloralose a n ae s th es ia  ca th e te rs  were in tro d u c e d  in to  th e  fem oral vein  an d  a r te ry . 
C en tra l venous and  a r te r ia l  p ressu res  were recorded c o n tin u o u s ly , card iac  o u tp u t  w as e s tim a te d  
on th e  basis o f F ic k ’s p rin c ip le  in  15 m in u te -in terv a ls . L y m p h  flow  was m easu red  th ro u g h  a 
can n u la  tied  in to  th e  th o rac ic  d u c t by  suction  a t  10 cm  Й 20 .
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Fig. 1. D is ten d ed  ly m p h  vessel in  th e  p an creas. PA S sta in in g

Fig. 2. D isten d ed  ly m p h  vessel in  th e  m esen tery . H E  sta in in g
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N oradrenaline  w as adm in iste red  in  doses o f 10 / 'g /k g /m in , d ro tav e rin e  in  doses o f 
200 /ig /k g /m in  by  in tra v en o u s  in fusion  in  0.4 m l/kg /m in  physio log ical saline, fo r 45 m in . T he 
c o n tro ls  received physio logical saline o n ly . S ta tis t ic a l  e v a lu a tio n  w as done b y  a n a ly s is  o f 
v a ria n ce , dev ia tions a re  g iven  in  values o f  th e  s ta n d a rd  erro r.

R e s u lts

F ig . 3 shows th e  changes in  a r te r ia l  m ean  p ressu re . I t  can  be seen  th a t  th e  
h y p e rte n s iv e  effect o f n o rad ren a lin e  w as scarcely  affec ted  b y  d ro ta v e rin e  g iven  
s im u ltan eo u sly .

M«an arterial p r t t iu r *
Hgmm

0 15 30 45 SO 75
min

p: <0,001 
< 0,001

<  0,01
<0,05

F ig . 3. Changes in th e  a r te r ia l  m ean p ressu re . In  th is  an d  in th e  following fig u res  th e  m ark  
“ n ”  show s th e  n u m b er o f experim en ts , “ p ”  th e  degree o f significance, “ I P ” th e  re su lts  o f th e  
a n im a ls  trea te d  w ith  d ro tav e rin e , “ N A ”  th e  re su lts  o f th e  an im als trea te d  w ith  n o ra d re n 
a lin e , “ N A -IP ” th e  re su lts  o f th e  an im als  tre a te d  w ith  th e  com bination  of d ro ta v e r in e  an d  

no rad ren a lin e  and  “ phys. sa lin e”  th e  re su lt o f th e  con tro l an im als

Figs 4 an d  5 show  th e  ca rd iac  o u tp u t  an d  th e  ca lcu la ted  p e rip h e ra l 
re s is tan ce . N o rad ren a lin e  by  itse lf  increased  th e  p e riphera l re s is tan ce  an d  
re d u ced  card iac o u tp u t sig n ifican tly . T h e  com bined  a d m in is tra tio n  o f  n o ra d re n 
a line  and  d ro tav e rin e  caused a m a rk e d  e lev a tio n  of card iac o u tp u t  w ith o u t 
a ffec tin g  p e rip h era l resistance . I n  o th e r  w ords, th e  n o rad ren a lin e  in d u ced  
re s is tan ce -h y p erten s io n  w as co n v erted  to  a v o lum e-hypertension . A t th e  sam e
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F ig . 4. C hanges in  the  card iac  o u tp u t.  M arks as in th e  figure  3

Calculated total peripheral r es is ta n ce

0 15 30 45 60 75
min

P: < 0,01

F ig . 5. C hanges in  th e  ca lcu la ted  to ta l  p e rip h e ra l re s is tan ce . M arks as in  th e  figure  3
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Н г О т т
Mean central  venous pressure

Fig. 6. C hanges in  th e  m ean c en tra l v en o u s  p ressu re . M arks as in th e  f ig u re  3

>j| /kg  /m in
Thoracic lymph ou t f low

Fig. 7. C hanges in th e  ly m p h  o u tflo w  from  th e  thoracic  d u e t
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t im e  th e  changes in  c a rd ia c  o u tp u t  were due to  c h a n g e s  in  stroke vo lum e, as no 
s ig n if ic a n t change in  h e a r t  frequency  occurred .

F ig . 6 shows m ean  c e n tra l  venous p ressu re . T re a tm e n t w ith n o ra d re n a lin e  
a n d  d ro tav e rin e  w as fo llow ed  by  a sign ifican t in c re a se  in  cen tra l venous p re s 
su re . W hen  ad m in is tred  b y  them selves th e  d ru g s , venous pressure w as u n a f 
fe c te d .

I n  Fig. 7 th e  ch an g es  in  thoracic  d u c t ly m p h  ou tflow  are seen. C om bined  
a d m in is tra tio n  of th e  tw o  d ru g s  elicited a s ig n if ic a n t increase in  ly m p h  o u tflo w . 
W h e n  th e  drugs w ere a d m in is tre d  b y  th em se lv es , ly m p h  flow, th o u g h  r is in g  
to  som e ex ten t, show ed no s ign ifican t d ifference fro m  th e  contro l va lues.

D iscussion

I n  agreem ent w ith  th e  p resen t find ings, ly m p h  stasis in th e  tissu es  in  
re sp o n se  to  th e  jo in t  a d m in is tra tio n  of a d re n a lin e  a n d  caffeine was n o te d  b y  
A m o sso w  [1] and  R u k o n e v  e t al. [11], an  o b se rv a tio n  a ttr ib u te d  b y  th e  
a u th o rs  to  an en h an ced  ou tflo w  of p lasm a. A s regards the  m echan ism  o f 
th e  p rocess, th e  v iew s a re  d iv ided  while M i l l e r  e t  al. [8] and  P o sch e  
[10] re g a rd  hypo x ia  as th e  p rim ary  fa c to r  o f  enhanced  p lasm a o u tf lo w  
re sp o n sib le  for ly m p h  s ta s is , o ther au th o rs  h a v e  failed to  no te  a n y  c o n 
s is te n t  increase in  p la sm a  outflow  in h y p o x ia  w h ich  m ight have  led  to  
ly m p h  re ten tio n  [2]. O n th e  evidence o f o u r  observations c a te c h o lam i
nes, un less ad m in is te red  to g e th e r  w ith d ro ta v e r in e , fail to  enhance p la sm a  
o u tf lo w  to  th e  e x te n t o f  in v o lv in g  an oedem a o f th e  vessel walls. On th e  o th e r  
h a n d , ca techo lam ines a lo n e  a re  also capable o f  e lic itin g  hypoxia in  th e  tissu es . 
C o n seq u en tly , th e  h y p o x ia  c an n o t be responsib le  fo r  th e  production  o f ly m p h  
re te n tio n . I t  seems lik e ly  t h a t  haem odynam ic ch an g es, in  p a rtic u la r  an  in 
c rea sed  blood flow  in  th e  tis su e s  and a tra n s ito ry  r ise  in  cen tra l venous p re ssu re , 
p la y  a d e fin ite  p a r t  in  th e  increase  in  p lasm a o u tf lo w  and  the  re su lting  ly m p h  
s ta s is . C larification  o f  th is  m echanism  aw aits  f u r th e r  studies.

I t  also em erged t h a t  p o te n t spasm oly tic  a g e n t, while being cap ab le  of 
re lie v in g  th e  n o ra d re n a lin e  induced  v a so c o n s tr ic tio n , fails to  c o u n te ra c t th e  
e ffec t o f  no rad rena line  e n h an c in g  h ea rt c o n tra c tio n s . T h is was ind ica ted  b y  th e  
rise  in  stroke  vo lum e, as a sign th a t  th e  re s is ta n c e  hypertension  h a d  b een  
c o n v e r te d  to  a vo lu m e h y p erten s io n . W h e th e r th is  observation  is lik e ly  to  
h e a r  f ru i t  in  h u m an  p a th o lo g y , for instance in  th e  m an ag em en t of ca rd iogen ic  
sh o ck , is a question  to  b e  e lu c id a ted  by fu tu re  s tu d ie s .
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ÜBER DIE WIRKUNG VON FRUKTOSE AUF DEN 
HARNSÄUREMETABOLISMUS

Von

E rzséb e t H o l l ä n d e r

II. INTERNISTISCHER LEHRSTUHL INSTITUT FÜR ÄRZTLICHE FORTBILDUNG, BUDAPEST 

(E ingegangen  am  14. J a n u a r  1974)

U n te r W irkung  der F ru k to se in fu sio n  s te ig t bei N orm alpersonen u n d  bei G ich t
k ra n k en  der H a rn sä u reg e h a lt im  P lasm a  u n d  im  H a rn  an. Der H a rn sä u re ü b e rsc h u ß  
w ird  bei G ich tk ran k en  lan g sam er ausgesch ieden  als bei N orm alpersonen u n d  d e r H a rn 
säuresp iegel im  P lasm a  is t sogar v ier S tu n d e n  n a c h  de r F ru k tosezufuhr e rh ö h t.

Bei m it O xonsäure  u rik aseg eh em m ten  R a t te n  können ähnliche V e rän d e ru n g e n  
des P lasm a-H arn säu resp ieg e ls  b eo b ac h te t w e rd en  wie bei G ich tkranken . D ie  sich  u n te r  
F ru k to sew irk u n g  en tw ickelnde  H y p e ru rik äm ie  f in d e t  ihre E rk lä ru n g  in  d e n  in te rm e 
d iä ren  S toffw echselveränderungen  u n d  der in  d e r  B egleitung von D e h y d ra t io n  v e r
lau fen d en , n ich t fru k to seb ed in g ten , g e ste ig erten  D iurese.

N eb st d er angeborenen  S tö rung  des H arnsäu resto ffw echsels  u n b e k a n n te r  
Ä tio logie , g ib t es b e k an n tlich  zahlreiche p a th o lo g isch e  Z ustände, in  d en en  der 
H a rn sä u re g eh a lt des P lasm as au f W irk u n g  e in iger N ährstoffe u n d  M ed ika
m en te  a n s te ig t. T a l b o t t  [22] beschrieb  die hyperu rik äm isie ren d e  W irk u n g  der 
p u rin re ich en  Speisen u n d  alkoholischen G e trä n k e . N ach der B e o b a c h tu n g  von  
M cL a c h l a n  u n d  R o d n a n  [14] k ann  n ic h t n u r  eine reichliche E rn ä h ru n g , 
sondern  auch  das H u n g ern  G ich t p rovozieren . Ü b e r den, von der D o sis  a b h ä n 
gigen, P la sm a-H arn säu re sp ieg e l-s te ig e rn d en  E ffe k t der S alizy la te  h a b e n  Y ü  
u n d  G u t m a n  [25] u n d  ü b e r die h y p eru rik äm is ie ren d e  W irkung d e r  T h ia z id 
d e r iv a te  D e m a r t i n i  u n d  W h e a t o n  [9] sow ie W y n g a a r d e n  [24] b e r ic h te t. 
D ie G ich tan fa llauslö sende  W irk u n g  a n d e re r  D iu re tik a  is t a u c h  b e k a n n t 
[10]. Co h e n  [7] b e rich te te  ü b er einen F a ll, in  dem  durch Z o x azo lam in  eine 
h a rn sä u re b e d in g te  N ierenschad igung  v e ru rsa c h t w urde. D er den H a rn s ä u re 
spiegel s te ig ern d e  E ffek t der N ah ru n g  b e ru h t  au f P u rin zu fu h r, w äh ren d  
d u rch  die e rw äh n ten  M edikam ente die ren a le  H arn säu reau ssch e id u n g  g e s tö rt 
w ird . D ie sich a u f  diese W eise en tw icke lte  vo rübergehende  H y p e rp u rik ä m ie  
k an n  sow ohl hei no rm alem , als auch  be i pa thologischem  H a rn s ä u re s to ff 
w echsel b e o b a c h te t w erden . Z u r  D iffe ren z ieru n g  des physio log ischen  u n d  
des patho lo g isch en  H arn säu resto ffw ech se ls  e ig n en  sich aber w ed er d ie  du rch  
die m it der N a h ru n g  zu g efü h rten  H arn sä u re -P räk u rso re n , noch  d ie  d u rch  
H em m u n g  d er H arn säu reau ssch e id u n g  h e rb e ig e fü h rte  H y p e ru rik ä m ie . Im  
L aufe  u nserer frü h eren  U n te rsu ch u n g en  tr a c h te te n  wir den U n te rsc h ie d  
zw ischen no rm alen  und  pa tho log ischen  Z u s tä n d e n  anhand  d er n a c h  in t r a 
venöser V erab re ichung  von F urosem id  e n ts ta n d e n e n  Ä nderungen d e r  P la sm a-
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u n d  H a rn -H a rn sä u re k o n z e n tra tio n  zu k lä ren , u n se re  Ergebnisse w a ren  ab e r 
n ic h t überzeugend .

A ngesich ts d e r b e k a n n te n  T atsache , d a ß  in  d e r G ich tpathogenese  n e b s t 
d er g e s tö rten  H arn säu reau ssch e id u n g  auch  d ie  gesteigerte  P ro d u k tio n  eine 
w ich tig e  Rolle sp ie lt, w ä h lte n  w ir zu u n se ren  E x p e rim e n te n  eine n a tü r lic h e  
S u b s ta n z  aus, die am  in te rm ed iä ren  S toffw echsel d er H arnsäu re  b e te il ig t  is t. 
U b er die zu diesem  Z w eck geeignet scheinende F ru k to se  ist es b e k a n n t, d aß  
sie e ine H erab se tzu n g  des organischen P h o sp h a tg e h a lts  und eine S te ig e ru n g  
des G lukose- u n d  M ilchsäu regeha lts  im P la sm a  h e rb e ifü h rt [3, 4, 13, 16, 17].

Material and M ethodik

D ie U n te rsu ch u n g en  fa n d en  bei 6 u n b e h an d e lte n  G ich tk ran k en  und  6 n o rm o u rik - 
ä m isch en  gesunden P e rso n e n  s ta t t .  D a es sich im  L au fe  d e r  Y orversuche h e rau ss te llte , daß  
d u rc h  1 g /kg  der 20% -ig en  F ru k to se lö su n g  keinerlei S c h ä d ig u n g  veru rsach t w ird , h a b e n  w ir 
d ie D osis — um  eine a u sd rü ck lich e re  S to ffw ech selan tw o rt zu  e rh a lten  — au f 2 g /k g  e rh ö h t. 
D ie F ru k to se v e rab re ic h u n g  e rfo lg te  in  Infusion, de ren  D a u e r  sich au f 30 M inuten  belief. V or 
de r In fu s io n  d u rften  die P ro b a n d e n  keine N ahrung  zu  sich  nehm en, das W asse r tr in k en  w ar 
a b e r u n b e sc h rä n k t. Im  L aufe  d e r  der Infusion v o ra n g eg a n g en e n  3 Tage e rh ie lten  d ie u n te r 
su c h te n  P ersonen  eine e tw a  2000 K alorien e n th a lte n d e  p u rin a rm e  D iät, den G ic h tk ra n k e n  
w u rd e n  in  dieser Z eit k e ine  d e n  H arnsäurestoffw echse l m odifiz ierende M ed ikam en te  v e ra b 
re ic h t. B lu te n tn ah m e  u n d  H arn säu reb estim m u n g en  fa n d e n  v o r der Infusion  sowie a m  E n d e  
d e r 1., 2. u n d  4. S tu n d e  s ta t t .

D ie basale H a rn sä u rea u ssch e id u n g  der P a tie n te n  u n d  der K on tro llpersonen  w u rd e  im  
v o r  d e r In fu sio n  4 S tu n d e n  lan g  gesam m elten H a rn  b e s t im m t. Von In fusionsbeginn  a n  w urde 
d e r H a rn  w ieder 4 S tu n d e n  la n g  gesam m elt. Die P la sm a- bzw . H a rn -H a rn sä u re -B e stim m u n g  
erfo lg te  m it der M ethode v o n  Caraw ay  [6].

Z u r E rg än zu n g  d ieser U n te rsu ch u n g en  w urde  d ie  a u f  den H arn säu res to ffw echse l a u s
g e ü b te  W irkung  v o n  F ru k to se  a u ch  bei 4 in ta k ten  u n d  4 u rikaseg eh em in ten , 250— 300 g w ie
g en d en  R -A m ste rd a m -R a tte n m ä n n c h e n  u n te rsu ch t. D ie  d ie  U rikase  (Serva F e in b io ch em ica ) 
rev ers ib e l lähm ende  O x o n säu re  w urde au f den V orsch lag  v o n  B oda und  M itarb. [1] n a c h  dem  
V e rfah re n  von B r a n d e n b e r g e r  [5] hergestellt. Die d ie H em m u n g  der h a rn sä u re sp a lte n d e n  
W irk u n g  der U rikase  h a b e n  w ir m it Oxonsäure au ch  in  v i tr o  kontro lliert.

A n  den dem  E x p e r im e n t vorangehenden  4 T ag e n  e rh ie lten  die T iere 3 X 20 m g/T ag  
O x o n säu re  in tra p e rito n ea l. N ach d em  aus der S ch w an zv en e  B lu t entnom m en w u rd e , k a m  es 
zu r in tra p e rito n e a le n  V e rab re ich u n g  von 3 g/kg F ru k to se . N a c h  1, 2, 4 und  12 S tu n d e n  erfo lg 
te n  w ied er B lu te n tn ah m e  u n d  H arn säu reb estim m u n g .

Z ur E lim in ie ru n g  de r die m olare Diurese b e e in flu sse n d en  Rolle von F ru k to se  w u rd en  
bei e in e r anderen  G ru p p e  de r T iere  die A. und V. ren a lis  u n te rb u n d e n . Vor der U n te rb in d u n g  
d e r N ierengefäße  e rh ie lte n  4 T ie re  v ier Tage lang die o b en  besch riebene  O x o n säu reb eh an d lu n g , 
w ä h re n d  bei 4 w e ite ren  T ie ren  die U rikase n ich t g e h e m m t w urde . 2 S tunden n a ch  d em  E in 
g riff  w u rd e  säm tlich en  T ie ren  in tra p erito n ea l 3 g /kg  F ru k to s e  verab re ich t, w ä h ren d  4 K o n 
t r o l l i e r e  nach  U n te rb in d u n g  d e r  A. und  V. renalis in id e n tisc h e r  Menge 0 ,9% -ige K o c h sa lz 
lö su n g  e rh ie lten . B lu te n tn a h m e  u n d  H arn sä u reb e stim m u n g  fan d en  in der oben b esch rieb en en  
W eise s ta t t .

Ergebnisse

B eim  M enschen h a t  sieh nach der In fu s io n  von 2 g/kg F ru k to s e  die 
H a rn sä u re k o n z e n tra tio n  des P lasm as in  sä m tlic h e n  Fällen  e rh ö h t. W ä h re n d  
sich  d ie  m ax im ale W irk u n g  in  beiden G ru p p en  a m  E n d e  der 1. S tu n d e  m eld e te ,
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w aren  —  was A u sm aß  d e r E rh ö h u n g  u n d  R eg ressio n  d er K u rv e  a n b e la n g t — 
zw ischen den G ic h tk ra n k e n  u n d  den K o n tro llp e rso n en  A bw eichungen fe s tz u 
stellen .

D er bei den 6 u n b e h a n d e lte n  G ich tk ra n k e n  reg is tr ie r te  hohe N ü ch te rn - 
P lasm ah arn säu re -S p ieg el (9,3 +  0,55 m g% ) h a t  sich b innen  1 S tu n d e  a u f  
11,3 +  1,0 m g%  e rh ö h t u n d  bis zum  E n d e  d e r  2. S tu n d e  n u r um  0,1 m g %

m g  °/o

Abb. 1. P la sm a-H arn sä u re k o n ze n tra tio n  bei G ic h tk ra n k en  u n d  N orm alpersonen

v e rm in d e rt; E n d e  d e r 4. S tu n d e  lag die H a rn sä u re k o n z e n tra tio n  noch im m er 
bei 10,8 +  0,8 m g % . D ie H a rn sä u re k u rv e  d e r  K on tro llp erso n en  ging von 
4 ,5  +  0,3 m g%  aus u n d  stieg  rasch  an ; b is zu m  E n d e  der 1. S tu n d e  e rh ö h te  
sich  der W ert a u f  8,4  +  0,9 m g %  und  blieb a u c h  in  der 2. S tu n d e  a u f diesem  
N iv eau . E nde der 4. S tu n d e  w idersp iegelte  die s te il sinkende K u rv e  die rasche 

V erm in d eru n g  d er W e rte , bis die P la sm a -H a rn sä u re k o n ze n tra tio n  ab erm als  
in  d er N ähe des N o rm alb ere ich s lag : 5,95 +  0 ,6  m g %  (A bb. 1).

D urch  die In fu s io n  der 20% -igen  F ru k to se lö su n g  w urde in  säm tlich en  
F ä llen  eine reich liche m olare  D iurese ausgelöst, zu  d er sich die V erringerung  d er 
H a rn sä u re k o n ze n tra tio n  gesellte. Die in  der U n tersu ch u n g sp erio d e  au sg e
sch iedene H arn säu rem en g e  e rh ö h te  sich bei d en  K o n tro llpersonen  a u f  das 
3,4 fache u n d  bei den  G ich tk ran k en  a u f  das D o p p e lte  d er N orm alausscheidung  
(T a b . I).
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D ie G esta ltu n g  der P la sm a - u n d  H a rn -H a rn sä u re k o n z e n tra tio n  n a c h  der 
F ru k to se in fu s io n  haben  w ir auch  bei 6 m it A llopurino l b e h a n d e lte n  G ich t
k ra n k e n  u n te rsu c h t. N en n en sw erte  Ä n d eru n g en  w aren  w eder im  P la sm a , noch  
im  H a rn  vo rzu fin d en : D ie P la sm a -H a rn sä u re k o n ze n tra tio n  e rh ö h te  sich  um  
0 ,1— 0,2 m g %  und  der H a rn -H a rn sä u re g e h a lt  u m  40— 50 m g.

D u rc h  U rikasehem m ung  k o n n te n  bei R a tte n  dem  m ensch lichen  H a rn 
säu resto ffw ech sel ähnliche V erh ä ltn isse  h e rb e ig e fü h rt w erden. A m  E n d e  d er 1.
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Tabelle I

W irkung der F ruktosein fusion  a u f  den Harnsäure-Gehalt des H arns

Harnmenge
ml

Konzentration
mg%

Ausgeschiedene
Harnsäuremenge

mg

Kontrollgruppe  

V o r der F ruk tose

infusion 320 24 76,8

N ach  der F ruk tose

infusion 1500 16 260

Gichtgruppe 

V o r der F ruk tose

infusion 250 37 92,5

N ach  der F ruk tose

infusion 940 19 178,6

a u f  d ie  F ru k to se in jiz ie ru n g  fo lgenden  S tu n d e  w ar in  säm tlichen  F ä lle n  eine 
p lö tz lic h e  E rhö h u n g  des P la sm a-H arn säu re sp ieg e ls  zu reg is trie ren . I n  der 2. 
S tu n d e  m eld e te  sich eine m äß ige  V erm in d eru n g , der 4stünd ige  W e rt e rre ich te  
a n n ä h e rn d  w ieder das ls tü n d ig e  M axim um , um  sich dan ach  s tu fenw eise  zu 
v e rr in g e rn ;  au f den A u sg an g sw ert k e h r te  die H a rn sä u re k o n ze n tra tio n  e rs t in 
d e r 12. S tu n d e  zurück  (A bb. 2).

B ei den  m it O xonsäure n ic h t b eh a n d e lte n  T ieren  ließ sich keine E rh ö h u n g  
des B lu t-H a rn sä u re g e h a lts  b e o b a c h te n . D ie K u rv e  d er u n te r  F ru k to se w irk u n g  
e in g e trc ffe n e n  Ä nderungen  d e r P la sm a-H arn säu rew erte  is t  d en  bei den 
G ic h tk ra n k e n  reg is trie rten  A bw eichungen  ähn lich , ein U n te rsch ied  lä ß t  sich 
n u r  b e im  anfänglichen  p lö tz lich en  A nstieg  erkennen . Als w ahrsche in liche  
U rsa c h e n  der A bw eichung k om m en  a rtb e d in g te  E ig en sch aften , größere 
F ru k to se d o se n  sowie die k o n tin u ie rlich e , den  H arn säu rem e tab o lism u s m od i
f iz ie re n d e  O xo n säu reb eh an d lu n g  in  F rag e .

N a c h  U n te rb in d u n g  d e r A. u n d  V. renalis  stieg  der P la sm a -H a rn sä u re 
g e h a lt u n te r  F ru k to sew irk u n g  p lö tz lich  an  u n d  erre ich te  den H ö c h s tw e rt in
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m g  %

Abb. 2. P la sm a-H arn sä u re k o n ze n tra tio n  bei v ier T age lan g  m it O xonsäure  [3 x 2 0 m g /T a g ]  
v o rb eh an d e lten  R a tte n  n a ch  in tra p erito n ea le r  In jiz ie ru n g  von  3 g /kg F ru k to se

Abb. 3. W irkung  von 3 g /kg F ru k to se  a u f  den P la sm a-H arn sä u re g eh a lt bei u r ik aseg eh em in ten  
R a tte n  n a ch  U n te rb in d u n g  der A. u n d  V. renalis

der 2. S tu n d e . E n d e  d er 4. S tu n d e  m eldete  sich  eine vo rübergehende V erm in 
derung , w o rau f sich p ara lle l m it der E n tw ick lu n g  des u räm ischen  Z u stan d es  
w ieder eine lan g sam e E rh ö h u n g  in  G ang se tz te . Bei der D e k a p ita tio n  der
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T ie re  in  der 12. S tu n d e  b e tru g  der P la sm a -H a rn sä u re g eh lt im  D u rc h sc h n itt 
20 m g %  (Abb. 3). B ei d e r S ek tion  ze ig te  sich keine N ah tin su ffiz ien z , die 
N ie re n  w aren  v e rg rö ß e rt, das P a ren ch y m  b lu tig  im b ib ie rt u n d  die S tru k tu r  
verschw om m en .

N ach  U n te rb in d u n g  d e r N ierengefäße  e rh ö h te  sich d er P la s m a -H a rn 
säu resp ieg e l auch bei den  K o n tro lltie re n  (A bb . 4), w ofür der a k u te  u räm isch e  
Z u s ta n d  v e ran tw o rtlich  w ar. D ie am  E n d e  d er 1. S tu n d e  b eo b a c h te ten  M axim al-

mg %

A b b . 4. P la sm a-H arn sä u re k o n ze n tra tio n  bei u rik aseg eh em m ten  K o n tro lltie ren  n a c h  U n te r
b in d u n g  de r A. u n d  V. ren a lis

w e rte , die sowohl bei den  T ie ren  m it u n te rb u n d e n e n  N ierengefäßen , als auch 
b e i d en  in ta k te n  u n d  m it F ru k to se  b e h a n d e lte n  R a tte n  zu reg is tr ie ren  w aren , 
e n tw ic k e lte n  sich ab er be i den  K o n tro lltie re n  n ich t.

B esprechung

In  bezug au f die A u sw irk u n g en  des F ru k to sem e tab o lism u s f in d e n  sich  in  
d e r  F i te ra tu r  w idersp ru ch sv o lle  A ngaben . P e r h e e n t u p a  u n d  R a iv io  [18] 
b e o b a c h te te n  nach  d er i. v . Z u fu h r von  0,5 g /kg F ru k to se  n ich t n u r  be i h e red i
t ä r e r  F ru k to se -In to le ra n z , sondern  auch  beim  N orm alm enschen  die E rh ö h u n g  
des P lasm a- und  H a rn -H a rn sä u re g e h a lts . Cu r r e r i  und  P r u it t  [8] fanden  
n a c h  d er in trav en ö sen  V erab re ich u n g  von  100 g F ru k to se  keine d iesbezügliche
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Ä n d eru n g , ebenso wie Sa h e b j a m i  u n d  Scaletter  [20] die n ach  der F ru k to se in 
fusion  sow ohl bei N orm alp erso n en  als auch bei h e re d itä re r  F ru k to se -In to le ra n z  
u n v e rä n d e rte  P la sm a -H a rn sä u re w e rte  re g is tr ie r te n . L a u t H e u c r e n k a m p  und 
Zö l l n e r  [11] s te ig t bei N o rm alp erso n en  nach  V erab re ichung  v o n  1,5 g/kg 
F ru k to se  die H a rn sä u re k o n ze n tra tio n  im  P la sm a  an.

Im  F alle  eines n o rm alen  Stoffw echsels w ird  F ru k to se  im  O rg an ism u s te ils 
zu G lukose, teils zu M ilchsäure m e tab o lis ie rt. B ei den  Säugern  sp ie lt sich  die 
F ru k to seu m w an d lu n g  im  F a lle  e iner in ta k te n  L e b e rfu n k tio n  ra sch  a b ; die 
e rs te  S tu fe  des A bbaus is t  e in  v o n  der In su lin w irk u n g  u n a b h ä n g ig e r P ro zeß  
[19, 23]. F ru k to se  w ird  in  d e r L eber durch  F ru k to s e - l-P h o s p h a t a b g e b a u t u n d  
zw ar te ils  zu G lyzera ld eh y d , te ils  zu D ih y d ro x y ace to n p h o sp h a t. D ie sich  im 
L aufe  des w eiteren  A b b au s von  G lyzeraldehyd  b ild en d en  P ro d u k te  w erden  
d u rc h  den O rganism us in  d e r G lukoneogenese v e rw en d e t. D ie m it d er B ildung  
v o n  D ih y d ro x y a c e to n p h o sp h a t beg innende R e a k tio n  v e rlä u f t in  R ic h tu n g  der 
a n ae ro b en  G lykolyse. D as E n d p ro d u k t des Prozesses is t M ilchsäure. D u rc h  die 
ra sc h e  Z u fu h r großer F ru k to sed o sen  w ird  die V erm eh ru n g  der E n d p ro d u k te  
b e id e r  A bbauprozesse h e rb e ig e fü h rt. D ie d u rch  die gesteigerte  M ilchsäu re
b ild u n g  ausgelöste A zidose k ö n n te  fü r die a u f W irk u n g  der F ru k to se in fu sio n  
e n ts ta n d e n e  H y p eru rik äm ie  eine E rk lä ru n g  liefern .

E s is t n ich t w ah rsch e in lich , daß  F ru k to se  oder M ilchsäure die P u r in 
sy n th ese  d irek t fö rd ern  w ü rd en . D ie H y p e ru rik äm ie  en tw ick e lt sich  n u r  1 
S tu n d e  n ach  der F ru k to se z u fu h r , durch  die w irk sam en  S tim u la to re n  der 
P u rin sy n th e se  w ird der H a rn sä u re g eh a lt des P lasm as dagegen n u r n ach  24— 48 
S tu n d e n  g este igert [12, 21].

E in e  andere  E rk lä ru n g  d er beim  M enschen u n d  bei der R a t te  du rch  
F ru k to se in fu s io n  h e rb e ig e fü h rten  H y p eru rik äm ie  k ö n n te  sein, d aß  du rch  
F ru k to se  der Zellstoffw echsel g eän d ert w ird . D ie P h o sp h o ry lie ru n g  von 
F ru k to se  v e rläu ft u n te r  V erw ednung  von A T P . D u rch  die V errin g eru n g  des 
A T P -G eh a lts  w erden in d essen  die, die P u rin -N u k le o tid e n  b esch leun igenden  
P rozesse  a k tiv ie rt u n d  des g este igerten  P u rin a b b a u s  zufolge s te ig t d e r  H a rn 
sä u re g e h a lt des O rganism us an . D iese Theorie w ird  auch  d u rch  die B e o b a c h tu n 
gen von  MAENPAAund R a i v i o . [15] sowie B o de  u n d  M ita rb . [2 ]u n te rs tü tz t ,  la u t 
d er sich  der unorgan ische  P h o sp h o rg eh a lt des B lu ts  w äh ren d  d e r F ru k to se 
in fu s io n  v e rrin g ert.

U nsere E x p e rim en te  h ab en  bew iesen, d aß  die d iu re tisch e  W irk u n g  
d er h y p erto n isch en  F ru k to se  in  d er E n ts te h u n g  d er H y p e ru rik äm ie  ke in e  Rolle 
sp ie lt. F ü r  die anfäng liche  hohe H a rn sä u re k o n ze n tra tio n  kön n en  osm otische 
Ä n d eru n g en , wie z. B . eine h y p erto n isch e  D e h y d ra tio n  v e ra n tw o rtlic h  sein, 
fü r  die w eitere  G esta ltu n g  liefern  aber diese Prozesse allein  keine genügende 
E rk lä ru n g . L b e r eine b e d e u te n d e  und  an d au e rn d e  ex traze llu lä re  D e h y d ra tio n  
k a n n  angesich ts der Ä n d e ru n g  des H ä m a to k ritw e rte s  n ich t die R ede sein  —  da 
sich in der 4. S tu n d e  d er A usgangsw ert von 45,2 +  0 ,78%  au f 49,2 +  2 ,33%
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e rh ö h te  (der U n te rsch ied  is t  n ich t s ig n ifik an t, p <C 0,2). N ach  dem  U n te r
b in d e n  der A. u n d  V. re n a lis  s te ig t paralle l m it  d er E n tw ick lu n g  d er a k u ten  
U rä m ie  der H a rn sä u re g e h a lt im  P lasm a an ; w en n  die T iere  au ch  F ru k to se  
e rh a lte n , is t der an fän g lich e  A nstieg a u sg e p rä g te r , w elcher U m sta n d  n ich t 
e in fa c h  als die F o lg ee rsch e in u n g  der U räm ie o d er des O pera tionsschocks bzw. 
des G ew ebetraum as b e t r a c h te t  w erden kan n .

U n te r  unseren  a n lä ß lic h  der U n te rsu ch u n g  der W echselw irkungen  der 
F ru k to s e -  und  H arn säu res to ffw ech se l e rm itte lte n  B eo b ach tu n g en  h a lten  w ir 
fo lg en d e  fü r w ich tig :

1. U n ter W irk u n g  d e r  F ru k to se in fu sio n  s te ig t sowohl bei u n b eh an d e lten  
G ic h tk ra n k e n  als auch  b e i N orm alpersonen  d er H a rn sä u re g eh a lt des P lasm as 
a n . B e i den G ich tk ran k en  w a r  der H arn säu resp ieg el auch  in  der v ie rte n  S tu n d e  
n a c h  d er F ru k to sezu fu h r e rh ö h t.

2. Die Niere des g e su n d e n  M enschen sch e id e t den sich a u f  diese W eise 
en tw ic k e lte n  H a rn sä u re ü b e rsc h u ß  rasch au s, die N iere des u n b e h a n d e lte n  
G ic h tk ra n k e n  is t ab e r z u r  ra sc h e n  A usscheidung des H arn säu re-U b ersch u sses  
u n fä h ig .

3. Im  Uaufe d e r die H a rn säu re sy n th ese  h em m en d en  B eh an d lu n g  (A llo
p u rin o l)  blieb der H a rn sä u re g e h a lt  von P la sm a  u n d  H arn  u n v e rä n d e rt.

4. Bei m it O x o n säu re  u rik aseg eh em m ten  B a tte n  k ö nnen  n ach  F ru k to se 
g a b e  ähnliche Ä nderu n g en  d e r  P la sm a-H arn säu re  b e o b a c h te t w erden , wie bei 
d e n  G ich tk ran k en .

5. Die die P la sm a -H a rn sä u re k o n z e n tra tio n  ste igernde W irk u n g  von 
F ru k to s e  kann  m it d er k o n se k u tiv  erh ö h ten  D iurese  bzw. der H ypovo läm ie  
u n d  D eh y d ra tio n  n ic h t e r k lä r t  w erden. N ach  dem  U n te rb in d en  d er A. u n d  Y. 
re n a lis  entw ickeln sich b e i d en  u rikaseg eh em m ten  B a tte n  u n te r  F ru k to se w ir
k u n g  ähnliche V e rä n d e ru n g en  wie bei den n ic h t o p erie rten  T ieren . F ü r  den 
h o ch g rad ig en  A nstieg  des P la sm a -IIa rn sä u reg e h a lts  sind in  diesen F ä llen  zum  
T e il au ch  die U räm ie, d er O pera tionsschock  u n d  die G ew ebeschädigung v e ra n t
w o rtlic h .
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P ro stag lan d iiig s  E j and  E 2 h av e  been  s tu d ie d  for th e ir  effect o n  p la te le t  aggrega
tio n  in  vitro. P G E , p roved  a h ig h ly  p o te n t ,  P G E 2 a sligh tly  less p o te n t  in h ib ito r  of 
p la te le t  agg regation . T he tw o p ro s ta g la n d in s  w ere also s tud ied  in c o m b in a tio n  w ith  
d ro tav e rin e  th e  in h ib ito ry  a c tiv ity  o f  w h ich  a g a in s t A D P-induced  p la te le t  ag g reg a tio n  
h a d  been fo u n d  to  fu n c tio n  a t  h igh  c o n c e n tra tio n s  only. B o th  c o m b in a tio n s  rev ea led  
a p o te n tia tin g  synerg ism  in  vitro  re su ltin g  in  a to ta l  reversa l o f  p la te le t  ag g reg a tio n  
a t  co n cen tra tio n s  w hich  are ineffective  w hen  th e  d rugs are app lied  b y  th em se lv es .

P ro lo n g a tio n  o f th e  h u m an  life -sp an  has b ro u g h t a g row ing  inc idence  
of th rom b o em b o lic  diseases in  its  w ake. B eside  th e  com m on sy s te m ic  a n t i 
co ag u lan ts  h ep arin  an d  coum arines, in h ib itio n  of th e  p r im a ry  p h ase  of 
b lood co ag u la tio n  com prizing  th e  ad h esio n , viscous m e tam o rp h o s is , sp re 
ad ing  reac tio n  an d  agg regation  o f p la te le ts , has been a t t r a c t in g  in c reasin g  
in te re s t  as a new  avenue for a n ti th ro m b o tic  p rev en tio n . One o f th e  f i r s t  d rugs 
w hich h av e  been exam ined  u n d e r th is  a sp e c t and  found to  in h ib i t  p la te le t  
ag g reg a tio n  w as acety losalicy lic  acid [14, 15] a lth o u g h  th e  in h ib ito ry  ac tio n  
o f p a p a v e rin e  had  been n o ted  ea rlie r [1]. T here are d a ta  c o n c e rn in g  th e  
ag g reg a tio n  in h ib itin g  p ro p e rty  o f sp a sm o ly tic  dugs, tra n q u illiz e rs , d e x tra n , 
and  p y rim id o -p y rim id in e  d e riv a tiv e s  [12]. H ow ever, c o n c e n tra tio n s  w hich  
have  been  found  in h ib ito ry  in  vitro, i.e. 10 ~4, 10 _5 M ,  are n o t a t ta in e d  in  vivo  
unless m assive doses ca rry in g  u n to w a rd  side-effects are ad m in is te red . T h is  gives 
p a r tic u la r  sign ificance to  th e  search  fo r new  drugs ac ting  as in h ib ito rs  a t  
low er co n cen tra tio n s . P ro s ta g la n d in s  (P G s) w ere also found  to  a ffe c t b lood  
c lo ttin g ; its  ac tion  is m ain ly  d ire c te d  a t  th e  p rim ary  phase  o f  h aem o sta s is  
a lth o u g h  i t  also affects system ic h aem o sta s is  [2]. E m m o n s  e t  al. [ 4 ]  an d  
K l o e s e  [ 6 ] show ed th a t  i t  w as a p o te n t  in h ib ito r  of A D P -in d u ced  agg re
g a tion  an d  glass adhesion  of p la te le ts  b o th  in  vivo  and  in vitro, in  h u m a n s  as well 
as in  ra ts . O n th e  o th e r h an d , P G E 2 w as fo u n d  to  enchance a g g re g a tio n . T he 
in h ib ito ry  effect o f P G E 1? PG A j an d  PGFjOc is re la ted  to  th e  r a te  of 
cA M P sy n th es is  in  th e  p la te le t m e m b ra n e , induced  by  th e se  co m pounds 
[7, 21] n o t only  failed  to  co n firm  th e  p o te n tia tin g  effect o f P G E 2 in  p la 
te le t-r ic h  h u m an  p lasm a (P R P ) b u t  fo u n d  i t  even in h ib ito ry  to  p la te le t  agg
reg a tio n . C h a n d r a - S e k h a r  [3] te s te d  e ig h t p ro stag lan d in s  E x, E 2, A 15 A 2,
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F ^ ,  F xß , F 2oc an d  F 2ß  fo r th e ir  effect on p la te le t  aggregation  in d u ced  b y  
A D P , th ro m b in  an d  collagen. A ll th e  PG s in h ib ite d  aggregation ; P G E X w as 
th e  m o s t ac tiv e . A d m in is te red  in  doses of 3 m g /k g  to  ra ts  in  in tra v e n o u s  
in fu s io n  fo r  30 m in  i t  p ro lo n g ed  agg rega tion  tim e , w hereas doses o f  0.1 
^Mg/kg/min h a d  no effect in  h u m a n s  [2]. A n in te re s tin g  fac t em erging fro m  
th e  s tu d y  o f  P G E 2 b y  B o r n ’s p h o to m e tric  p ro ced u re  was th a t  a t  co n cen 
tr a t io n s  ra n g in g  from  0.1 to  3.0 /tg /m l i t  a cc e le ra te d  p la te le t ag g rega tion , a t  
c o n c e n tra tio n s  o f 10 fig jm l i t  in h ib ite d  i t .  T h e  acce le ra tin g  m echanism  o f th e  
s u b s ta n c e  fa iled , how ever, to  ta k e  effect un less th e  co n cen tra tio n s o f A D P  
w ere  in  th e  ra n g e  of 0.5 to  1.0 /zg/ml. In  th e  e x p e rim e n ts  of C h a n d r a - S e k h a r  

P G E ĵ show ed  a p o te n t  th ro m b o ly tic  effect an d  s ig n if ican tly  pro longed c o ag u 
la tio n  t im e  in  vitro  in  h u m an s, dogs, ra ts  an d  ra b b its . I t  also proved  in h ib ito ry  
to  c lo t r e tra c t io n .

W o l f  an d  S h x j l m a n n  [19] stu d ied  th e  b lood  p la te le ts  fo r en erg y  
g e n e ra tio n  a n d  release reac tio n . P G E X p ro v ed  in h ib ito ry  to  b o th , s im ila rly  
to  th e o p h y llin e  an d  cAM P. In h ib it io n  of th e  re lease  reac tio n  req u ired  h ig h e r 
c o n c e n tra tio n s  of P G E X (10 ~4 M ) th a n  d id  p la te le t  aggregation  (10 _8 M ). 
S h i o  e t  al. [16] s tud ied  P G E t a n d  PG E., b y  p h o to m e try  for th e ir  jo in t  
e ffect on  A D P -in d u ced  ag g reg a tio n  o f ra t  p la te le ts . T h ey  found P G E j in  itse lf  
(13 /zg/m l) to  reverse , and  P G E 2 (1 /tg/m l) to  acce le ra te  p la te le t ag g rega tion . 
W h en  a p p lie d  in  co m b in a tio n , P G E 2 c o u n te ra c te d  th e  in h ib ito ry  e ffec t o f 
P G E X on  ag g reg a tio n . T he su b stan ces  were also f o u n d  to  in h ib it A D P -in d u ced  
m e ta m o rp h o s is  o f r a t  p la te le ts .

T h e  v a rio u s  com pounds affec tin g  th e  ag g reg a tio n  o f p la te le ts  h a v e  b een  
s u b je c t o f  o u r s tud ies fo r y ea rs . T h e  co m pounds exam ined  th u s fa r  in  vitro  
an d  in  vivo  inc lu d e  spasm o ly tic  d rugs, tra n q u illiz e rs  an d  theophy lline  [9, 13, 
5 ]. I n  th e  p re se n t s tu d y  we h a v e  exam ined  th e  p ro s ta g la n d in s  P G E t an d  P G E 2 
fo r th e i r  e ffec t on p la te le t ag g reg a tio n , alone a n d  in  com bination  w ith  th e  
sp a sm o ly tic  d ru g  do tav erin e .

M ate ria l and  m ethod

H u m a n  p la te le t- r ic h  p lasm a  (P R P )  w as used . A g g reg a tio n  w as de term ined  p a r t ly  b y  
m e a su re m e n t o f  ag g reg a tio n  tim e acco rd in g  to  H oviG  [20], p a r t ly  by  th e  p h o to m e tric  p ro 
ced u re  o f  B o rn  [1]. F o r  de ta ils  we re fe r  to  our earlie r p a p e rs  [5, 8]. For th e  p ro d u c tio n  o f 
ag g reg a tio n , A D P  so lu tion  was u sed  a t  0.7 //g nil fin a l co n ce n tra tio n .

R esults

E ffec t o f  P G E 1 on A D P -in d u ced  p la telet aggregation

P G E , p ro v ed  a h igh ly  p o te n t  in h ib ito r  o f A D P -in d u ced  p la te le t ag g re 
g a tio n . R e su lts  a re  p resen ted  in  T ab le  I  an d  F ig . 1, w h ich  shows a dose-response 
cu rv e  p lo t te d  from  m ean v a lu es . T h e  in h ib ito ry  e ffec t o f P G E X on ag g reg a tio n
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ap p eared  a t  a d ilu tio n  of 10-8 M .  A t 10~ 7 to  10~d i t  p a rtia lly  in h ib ite d , a t  
1 X 10 “ 5 M  i t  s ig n ifican tly  pro longed , and  a t  2 X 10 ~5 M  i t  com plete ly  rev e rsed  
A D P -induced  p la te le t  aggregation . R esu lts  o f  p h o to m e tric  m easu rem en ts  are  
seen in F ig . 2. A dd itio n  of P G E X a t  high c o n cen tra tio n s  to  th e  m ix tu re  a t  th e  
p eak  of ag g rega tion  resu lted  in  a p ro m p t a n d  to ta l  d isaggregation , as a sign  of

F ig . 1. In h ib ito ry  e ffec t o f P G E j on A D P -in d u ced  p la te le t  aggregation , as a  fu n c tio n  of
co n ce n tra tio n

Table I

Effect o f  prostaglandin E x on A D P -induced  platelet aggregation in vitro

Aggregation time (sec)
Number of

eases Prostaglandin Ej (M)

0.0 1x10-8 2x l0 -8 2 X 10-7 2 x l0 -e 5x10-* lx  10-5 2 x l0 -8

l 13 14 18 26 33 45 55 —

2 14 14 16 21 30 61 120 —

3 14 15 17 28 51 59 65 —

4 10 11 14 17 28 34 60 —

5 12 12 16 21 50 53 80 —

Mean 13 +  1.7 13 +  1.7 16 +  1.5 23 +  4.4 38 +  11 51 +  11 76 +  26 -

th e  p o te n t in h ib ito ry  effect. A fte r in c u b a tio n  w ith  P R P , P G E X w as fo u n d  to  
reverse  A D P -in d u ced  p la te le t ag g reg a tio n . I n  conform ity  w ith  th e  fo rm er 
re su lts , a t  10 ~5 M  i t  w as com peletely , a t  2 X 10 ~7 M  p a rtia lly , in h ib ito ry .

E ffect o f  PGE., on A D P -in d u c e d  platelet aggregation 

P G E 2 d isp lay ed  a p o te n t in h ib ito ry  effec t.
In  T ab le  I I  an d  F ig . 3 i t  is seen th a t  th e  in h ib itio n  of p la te le t  a g g reg a 

tio n  ap p ea red  a t  a f in a l co n cen tra tio n  of 2 X 1 0 -6 . P ara lle l w ith  th e  c o n c e n tra -
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2-КГ7 М

F ig . 2. E ffec t o f P G E j on A D P -in d u ce d  p la te le t aggregation

t io n  th e  in h ib ito ry  effect in c reased  and  a t  a f in a l  co n cen tra tio n  of 1.2 X 10 ~4 M , 
P G E 2 cau sed  a com plete  rev e rsa l of A D P -in d u ced  p la te le t ag g reg a tio n  in  
e v e ry  case.

Table II

Effect o f  prostaglandin E., on A D P -induced  platelet aggregation in  vitro

Number of 
cases

Aggregation time (sec)

Prostaglandin Е г (M)

0.0 2x10-« 2 x l0 - 6 4 X IO“8 8 x l0 - 5 1.2x10-*

l 14 18 20 28 120 _
2 14 15 17 26 50 —

3 17 18 19 28 37 —

4 14 16 19 42 78 —

5 15 18 29 44 103 —

M ean 15 +  1.6 17 +  1.4 2 1 + 4 .7 34 +  8.6 78 +  34 —

F ig . 4 p resen ts th e  re su lts  of p h o to m e tr ic  m easurem ents. A d d itio n  of 
P G E 2 a t  h igh  co n cen tra tio n  to  th e  m ix tu re  a t  th e  p eak  of aggregation  re su lte d , 
a f te r  a tr a n s i to ry  acce lera tio n  of agg rega tion , in  a d isaggregation . O n p rev io u s  
in c u b a tio n  w ith  P R P , P G E 2 h ad  only an  in h ib ito ry  effect.

I n  co n fo rm ity  w ith  o th e r  d a ta , A D P -in d u c e d  aggregation  w as in h ib ite d  
100 tim e s  m ore by  P G E  th a n  by  P G E 2.

N e x t, th e  effect o f  th e  tw o PG s w as te s te d  in  com bination  w ith  d ro ta -  
v e r in e , a spasm oly tic  d ru g  w hich  in  earlie r s tu d ie s  [5, 9, 13] w as fo u n d  to  
in h ib i t  p la te le t  ag g reg a tio n , a lthough  less p o te n tly  th a n  p ap av e rin e . T he 
in h ib i to ry  effect o f d ro ta v e rin e  begins a t  3.4 X 1 0~ 4 M , to  cause to ta l  in h ib itio n
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a t 8.5 X 1 0 -4 M . R esu lts  a re  sum m arized  in  T a b le  I I I .  All th e  th ree  d ru g s  w ere 
ap p lied  a t  co n cen tra tio n s  w hich fail s ig n if ican tly  to  affect ag g reg a tio n  tim e . 
W hen  P G E 1 an d  d ro ta v e rin e  w ere added  to g e th e r  to  P R P , th e  doses in a c tiv e  
in th em selv es  w ere found  to  p ro long  ag g reg a tio n  tim e  sign ifican tly . I n  com bi-

Fig. 3. In h ib ito ry  effec t o f PG E „ on A D P -induced  p la te le t  aggregation  as a fu n c tio n  o f  th e
c o n cen tra tio n

Fig. 4. E ffec t o f P G E 2 in  vitro  on A D P -in d u ced  p la te le t aggregation

p r o s t a g l a n d in s th eoph i l l in
co ffe in
p a p a v e r in

Fig. 5. M echanism  of the  in h ib ito ry  effect o f p ro s ta g la n d in s  on p la te le t a g g re g a tio n
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Table I I I

E ffects o f  P G E V P G E 2, drotaverine, P G E , +  drotaverine, P G E 2 +  drolaverine in  different 
concentrations on A D P -induced platelet-aggregation

Number of 
cases

Concentration, M Aggregation time (sec)

PGEj 
xio - ’ M

p g e 2
x i o M

Drotaverine 
X10-* M PGEX p g e 2 Drotaverine

PGEt +  
Drotaverine

p g e 2 +
Drotaverine

l 0 0 0 12 12 12 12 12

2 13 13 13 13 13

3 11 11 11 11 11

1 25 15 12 70 21

2 1.0 1.0 1.5 23 14 13 53 16

3 21 13 11 37 15

1 75 21 13 no aggr. 80

2 2.0 2.0 3.0 34 19 13 no aggr. 38

3 26 18 13 no aggr. 28

1 105 40 17 no aggr. no aggr.

2 10.0 4.0 6.0 82 45 15 no aggr. no aggr

3 61 40 17 no aggr. no aggr.

n a t io n  w ith  d ro tav e rin e  Р & Е г too p roved  a m o re  p o te n t in h ib ito r th a n  P G E 2, 
th e  c o n c e n tra tio n s  cau sin g  to ta l  inh ib itio n  h a v in g  been 2 x  10~7 fo r P G E 15 and  
4 x l 0 - 5 fo r P G E 2.

D iscussion

T h e  resu lts  o f th e  p re se n t s tu d y  a re  c o n s is te n t w ith  th e  o b se rv a tio n  th a t  
a m o n g  th e  PG s w hich  re p re se n t th e  m ost p o te n t  inh ib ito rs of p la te le t  ag g reg a
t io n , P G E j has th e  s tro n g e s t in h ib ito ry  e ffec t. I n  respect of th e  m echan ism  
o f a c t io n  of PG s, K l o e s e  show ed th a t  P G E X, P G A j and PGFjCC e n h an ced  th e  
sy n th e s is  of cAM P in  th e  p la te le t m e m b ra n e , th e  ex ten t o f th is  syn th esis  
b e in g  d ire c tly  re la te d  to  th e  in h ib ito ry  p o te n c y . I t  w as indeed been d e m o n s tra t
ed  b y  M a r q u i s  e t al. [11] th a t  cAM P in i t s e l f  inh ib its  p la te le t ag g reg a tio n , 
a n d  in fe rre d  from  th is  t h a t  PGEj^ exerts  i t s  in h ib ito ry  effect b y  g en e ra tin g  
cA M P  b y  ac tiv a tin g  a d e n y l cyclase. I n  fa c t,  th e  level of cAM P is d e te rm in ed  
p r im a r i ly  b y  th e  a c t iv i ty  o f  adenyl cyclase  a n d  phosphod iesterase , as i t  has 
b e e n  rep re se n te d  in  F ig . 5. As regards P G E 2, S h i o  e t al. [16] d e m o n s tra te d  
t h a t  th e  su b stan ce  in  i ts e lf  does no t affect th e  cA M P level of r a t  p la te le ts , b u t 
re d u c e s  s ig n ifican tly  th e  P G E j-in d u ced  in c re a se  in th e  cA M P leve l w hich 
w o u ld  seem  to  in d ic a te  t h a t  in  r a t  p la te le ts  P G E 2 acts th ro u g h  an  a n ta g o 
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nism  to  in tra c e llu la r  P G E r  As regards th e  e ffec t o f spasom oly tics, p a p a 
verine  was show n to  in h ib it th e  a c tiv ity  o f phosph o d ieste rase  [10] th u s  
enhanc ing  cAM P sy n th esis  and  in h ib itin g  p la te le t  aggregation , a m echan ism  
w hich would seem  to  offer th e  b e s t e x p lan a tio n  fo r th e  synergism  o f th e  PG s 
an d  d ro tav erin e . S tu d y  of th is synerg ism  m ig h t open new  avenues fo r a n t i 
th ro m b o tic  p rev en tio n .
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L ight m icroscop ic  in v es tig a tio n  of tw o h u m an  yo lk  sac sam ples suggested  th a t  
th e  haem opoietic  cells o f  th e  early  h u m an  em bryo  are  c o m p artm en ta lized , i.e., early  
haem opoietic  p re cu rso rs  w hich do n o t co n ta in  s ta in a b le  haem oglob in  are  loca ted  n ear 
th e  endoderm , w h ereas em b ry o n a l e ry th ro b la s ts  w ith  a b u n d a n t  eosinophilic  cy to p lasm  
are  located m ain ly  in vessels.

Some h a em o p o ie tic  p recu rso rs w ere d iscovered  in  an  en d o d erm al cell-box. T here  
is no evidence o f  e ith e r  haem opo ietic  stem  cells d ev elop ing  fro m  th e  endoderm , o r a p 
p a ren tly  enclosed p recu rso rs  g iving rise to  c ircu la tin g  cells. T he in tim a te  c o n ta c t b e 
tw een  endoderm al ep ith e liu m  an d  haem o p o ietic  p re cu rso r cells in h u m an  yo lk  sac 
aw aits e x p lan a tio n . T he ex istence of in te rce llu la r co m m u n ica tio n  is likely.

In tro d u c tio n

A 29 years o ld  p re g n a n t p a tie n t suffering  from  chron ic  id io p a th ic  ap lastic  
p a n cy to p en ia  for m ore  th a n  15 m o n th s  was t r e a te d  w ith  in trav en o u s  in jec tio n  
o f  unprocessed  yo lk  sac and  liver m a te ria l d eriv in g  from  h e r ow n 22 m m  
cro w n -ru m p  leng th  em b ry o . F ull clin ical an d  su b to ta l  h aem ato log ica l recovery  
o ccu rred , w ithou t a n y  d irec t evidence of a ta k e  o f th e  in jec ted  m ateria l. B efore 
th e  in te rv en tio n  th e  disease h ad  been tra n sfu s io n -d ep en d en t and failed  to  
im p ro v e  on co n v en tio n a l th e ra p y . N e ith e r b lood  tran sfu s io n s  no r any  o th e r 
t r e a tm e n t  were n ecessa ry  d u ring  recovery . T h e  p a tie n t  has becom e free of 
co m p la in ts  and now , fo u r years a fte r  th e  in te rv e n tio n  is s till in  rem ission 
[ 10].

O w ing to  th e  sm all am o u n t o f in jec ted  y o lk  sac cells (m ostly  ep ithe lia l 
ones) th e  significance o f  th ese  cells rem ain s u n c e rta in . H isto log ical in v estig a tio n  
o f  th e  hum an  yolk sac suggested  th a t  th e  en d o d erm al ep ith e lia l cells on th e  in n e r 
su rface  of the y o lk  sac are  in an  in tim a te  c o n ta c t w ith  early  haem opoie tic  
p ro g en ito rs .

In  any  ev en t, th e  in te re s tin g  fa c t th a t  m em b ran es w ith  only ep ithe lia l 
com p o n en ts  (so-called th y m ic  A nlage) tr a n s p la n ta te d  u n d e r  th e  renal capsu le  
o f m ice, induce th e  d ev e lo p m en t of com plete  l i t t le  th y m u se s , has been d em o n 
s tr a te d  by  B iggar  e t al. [1].
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M ateria l

F re sh  yolk sac sam ples h a v e  heen in v es tig a te d . T hey  o r ig in a ted  from  tw o in ta c t  h u m an  
e m b ry o s  16.0 and  19.0 m m  in  c ro w n -ru m p  len g th , resp ec tiv e ly , de livered  b y  h y s te ro to m y  for 
fib ro m y o m a to s is . Four to  six  m ic ro n  sec tions w ere s ta in ed  w ith  co n v en tio n al h a e m a to x y lin -  
eo sin .

R esu lts

F ig u res  1 to  4 serve to  d e m o n s tra te  th e  source of m y  suggestions acco rd 
in g  to  w hich  certa in  early  h aem o p o ie tic  cells of th e  h u m an  yo lk  sac (1) could be 
o u ts ta n d in g  cells, (2) m ay  b e  lo c a te d  in  a “ hole” , an d  th e  nucleus o f  th e  endo- 
d e rm a l h o s t cell c an n o t be d e te c te d . T he degree of in c a rc e ra tio n  o f free  haem ic 
cells v a rie s , b u t th e  a p p a re n tly  in c a rc e ra te d  cells ap p e a r to  be u n in ju re d  in  
ea c h  case and  even m ito tic  fig u res  can  be d e tec ted .

I t  w ould be h aza rd o u s  to  p re d ic t th e  frequency  o f th is  p h enom enon  on 
th e  b as is  of th is  sm all n u m b e r  o f o b se rv a tio n s, b u t i t  w as n o t d ifficu lt to  d iscover 
i t  in  se ria l diagonal sec tions (T able  I).

Table I

A ppearance  o f  epithelial cells in  pseudotubular fo ld s o f  the yolk sac endoderm in  a 16 m m  crown-rump
length hum an embryo

E ndoderm al epithelial cell: 

w ith  its own nucleus 94/200 cells -  47%
w ith  ap p aren tly  e m p ty  cy top lasm 79/200 ~  40%
w ith  haem opoietic p recu rso r in th e  cy top lasm  

clearly dem onstrable 16/200 ~  10%
probable 8/200

w ith  own nucleus and  precu rso rs 2/200
w ith  two precursors in  th e  cy top lasm 1/200
w ith  m ito tic  p recu rso r 1/200

In  th e  sections th e  h aem o p o ie tic  cells o f th e  em bryo  w ere fo r th e  m ost 
p a r t  co m p artm en ta lized . E a r ly  h aem opo ie tic  cells lack ing  s ta in a b le  haem o 
g lo b in  are  located  n ea r th e  en d o d erm  an d  form  occasional c lu ste rs  (F ig. 5), 
w h e re a s  em bryonal e ry th ro b la s ts  w ith  a b u n d a n t eosinophilic cy to p la sm  are 
lo c a te d  m ain ly  in  vessels (F ig . 6). A m ix ing  of th e  tw o c o m p a rtm e n ts  w as n o t 
a p p a re n t .  “ E m b ry o n ic”  e ry th ro b la s ts  w ere n o t su rro u n d ed  b y  endoderm al 
e p ith e lia l  cells, and  th e re  w as no m orphological ev idence to  su p p o rt th e  
a s su m p tio n  th a t  em bryon ic  e ry th ro b la s ts  w ith  a b u n d a n t eosinophilic  cy to p lasm  
d e riv e  from  the  early  p re c u rso r cells show n in F igures 1 to  5.
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Fig. 1. Yolk sac en d o d erm al pseu d o tu b u le : 16 m m  C R -leng th  h u m an  em bryo. A p p a ren t s tag es  
o f n u c lea r dem arca tio n  w ith  a fully  d em arca ted  nucleus a t  th e  r ig h t u p p e r angle. T he a p p a re n tly  
in ca rce ra te d  nucleus is 8 — 10 /г in d iam eter. F ix ed  in fo rm alin  an d  s ta in ed  w ith  h a em a to x y lin —

eosin

F ig. 2. Yolk sac en d o d erm al pseu d o tu b u le : 16 m m  C R -leng th  h u m an  em bryo. T he cy to p la sm  
of th e  boxed cells is well v isib le. T he in ca rce ra ted  nuclei m easu re  8— 10/z in d iam eter. A m ito tic  

figure  is show n. H a em a to x y lin —eosin
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F ig . 3. Y olk  sac en d cd e rm a l cells: 16 m m  C R -len g th  h u m an  em bryo . Two in tra c y to p la sm ic  
e a r ly  haem opoietic  p recu rso r cells 15— 20 fi in d ia m e te r  w ith  deep basophilic  cy to p la sm  a t  th e  

up p er p a r t, an d  a p re su m ed  stem  cell a t  th e  b o tto m . I la e m a to x y lin —eosin

F ig. 4 . Y olk  sac en d o d erm al p seu d o tu b u le : 16 m m  C R -len g th  h u m an  em bryo . A n  in tra c y to 
p la s m ic  early  haem opoietic  p re cu rso r cell resem b lin g  p ro e ry th ro b la s t  a t  h igh  m ag n ifica tio n . 

T he longer d iam e te r  o f  th e  boxed cell m easu re s  21 /л. H a em a to x y lin —eosin
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F ig. 5. Yolk sac en d o d erm : 16 m m  C R -length  h um an  e m b ry o . Sm all haem opoietic  p recu rso r 
cells 8 10 // in d iam ete r w ith  lig h t basophilic , narrow  cy to p la sm  fo rm ing  a t  least five c luste rs.
A p p a re n t d em arca tio n  of a seem ingly  sim ilar cell a t  m iddle  r ig h t m arg in . H aem a to x y lin -eo s in

Fig. 6. Yolk sac o f 16 m m  C R -len g th  hum an  em bryo , w ith  em b ry o n ic  e ry th ro b la s ts  h av in g  
a b u n d a n t  eosinophilic c y to p la sm  in a vessel (m iddle) an d  in th e  e x tra v ascu la r  m esoderm  
(rig h t). The longer ax is o f e m b ry o n ic  e ry th ro b las ts  ran g es from  12 to  2 6 //. T he m ésothélium  
is seen a t  the  righ t m arg in , w hereas th e  clear area a t  th e  le ft low er b o rd er belongs to  “ e m p ty ” 

e n d o d erm al cells. H aem a to x y lin -eo s in
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D iscussion

A t f irs t, th e  p resence o f  an  occasional haem opoietic  p recu rso r cell in the 
c y to p la s m  of an en d o d e rm a l cell w as considered  an  a r tifa c t. T he la c k  of an 
o w n  n u c leu s in  these  cells spoke, how ever, ag a in st th is  p o ss ib ility , so th a t  
p h a g o c y to s is  or em peripo lesis h av e  n o t  been  ta k e n  in to  acco u n t. Cells such as 
th e  o n e  a t  th e  rig h t u p p e r c o rn e r o f F ig . 2, especially  spoke a g a in s t th e ir  being 
a r t i f a c ts .

T h e  occurrence of h a e m o c y to b la s ts  in  endoderm al ep ith e lia l cells has 
a l r e a d y  been described b y  B loom an d  B artelm ez  in  a 10.2 m m  C R -length  
h u m a n  em bryo . E v en  m ito s is  o f  an  in tra -e n d o d e rm al h a e m o c y to b la s t h as  been 
n o te d  in  a 12 m m  C R -len g th  em b ry o . A sim ilar process w as described  by  
Sa x e r  in  th e  yolk sac en d o d e rm  o f sheep , c a t, an d  p ig  em bryos as ea rly  as 
1896. N evertheless, th e  c a u tio u s  n o tes  o f B loom an d  B a rt e l m e z  shou ld  be 
re s p e c te d  before we te n d  to  suggest th a t  endoderm al ep ith e lia l cells have  a 
p a r t  in  em bryonal h aem opo iesis .

O u r pho tog raphs su g g est t h a t  a t  th e  s tag e  of h u m an  yo lk  sac dev e lo p m en t 
r e p o r te d  in  th is p ap e r th e  en d o d e rm a l ep ith e liu m  ap p ears  in  a t  le a s t th ree  
fo rm s . T h ere  are cells w ith  (1) p rese rv ed  nuclei; (2) e m p ty  cy to p la sm  an d  (3) 
d e m a rc a te d  haem opoietic  p recu rso rs  a p p a re n tly  in c a rc e ra te d  in to  th e  c y to 
p la sm . T h e  origin of th e  la s t  cells rem ain s a m a tte r  of sp ecu la tion . N o p a th w a y  
is k n o w n  to  explain how  th e se  p recu rso r cells reach  th e  c ircu la tio n  a f te r  th e ir  
e v e n tu a l  release. A lthough  th e se  cells could  be d iscarded  ones, th e ir  a p p a re n tly  
i n ta c t  cond ition  speaks a g a in s t th is  po ssib ility .

A lth o u g h  an  u n o r th o d o x  p o in t o f v iew , earlie r (cf. G l a d st o n e  and 
H a m i l t o n , [6] as w ell as new  d a ta  inc lud ing  u l t r a s tru c tu ra l  stud ies 
[9 ], occasionally  suggested  t h a t  th e  endoderm  is th e  site  o f o rig in  o f th e  
b lo o d  cells in th e  h u m an  y o lk  sac. O n th e  o th e r h a n d , e lec tro n  m icroscopic 
s tu d ie s  o f  H e sseld a h l  a n d  L a r s e n  [8] revealed  no haem o p o ie tic  foci in 
th e  en d o d erm  in any  o f 21 h u m a n  y o lk  sac specim ens. E ith e r  th ese  au th o rs , or 
F u k u d a  concluded th a t  c o n ta c t  of e ry th ro id  cells w ith  th e  en d o d e rm a l ep ith e 
l iu m  seem s to  be n ecessary  fo r  th e ir  d iffe ren tia tio n . O w ing to  th e  villous 
s t r u c tu r e  of th e  yolk  sac one m u s t consider th a t  even cell c lu s te rs , such  as 
r e p re s e n te d  in  Fig. 6, could  e x h ib it m esenchym al cells lo ca ted  ju s t  below  the  
e n d o d e rm a l layer. In  an y  e v e n t, a p p a re n tly  enclosed h aem opo ie tic  p recurso rs,
i.e . c lose appositions to , a n d  p ro n o u n ced  in te rd ig ita tio n s  w ith , endoderm al 
e p ith e lia l  cells, have been  d isco v ered  in  th e  course o f ou r p re se n t e lectron  
m ic ro sco p ic  stu d y  p e rfo rm ed  to g e th e r  w ith  D r. I. B alogh an d  even  an  a b u n 
d a n c e  o f  desm osom al ju n c tio n s  could  be d iscovered. In  th is  sense, th e  ex istence 
o f  intercellu lar com m unication  is v e ry  likely .

T h e  haem opoietic  ro le o f  th e  an im al yo lk  sac has c learly  been  d e m o n s tra t
ed  b y  M oore and  Me t c a l f  [13]. Metca lf  and  Moore also rev iew ed  th e
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l i te ra tu re  on th e  origin of haem o p o ie tic  cells o f  th e  em bryon ic  liv e r [1 2 ]. A n 
en d o d erm al orig in  of h u m an  h e p a tic  h aem o cy to b las ts  w as suggested  b y , e.g., 
T homas e t al. [16] an d  T homas an d  Y o f f e y  [17]. C o m p a rtm e n ta liz a tio n  of 
haem opo ie tic  cells in  th e  h u m a n  em bryon ic  liv e r  has been re c e n tly  em p h asized  
b y  F u k u d a  [15]. In v e s tig a tio n  o f  m urine  y o lk  sac sam ples b y  R if k in d  e t 
al. [14] gave rise  to  sim ilar conclusions. T he la s t  tw o s tud ies su g g est th a t  
haem opoie tic  stem  cells derive from  m esenchym al cells o f th e  sep ti tra n sv e rs i.

L y m pho id  re p re se n ta tio n  is a b se n t in  th e  ea rly  d ev e lo p m en ta l s ta g e , an d  
th e  cells w hich resem ble ly m p h o c y te s  u n d e r th e  lig h t m icroscope c a n n o t be 
id en tif ied  as lym p h o cy tes  [3, 7 ]. D esp ite  th is  u n an im o u sly  accep ted  co n cep t, 
on th e  base of b o th  m orpho log ica l [11] an d  fu n c tio n a l ob se rv a tio n s, w e now  
in v es tig a te  th e  possible p re b u rsa l c a p a c ity  o f  th e  lym phocy te-like  cells w hich  
we h av e  found in  th e  early  fo e ta l liv er as w ell as in  th e  yo lk  sac.
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L a b o ra to ry  s tu d ies  revealed  in 175 p a tie n ts  w ith  G raves’ disease su b je c te d  to  
rad io iod ine  t r e a tm e n t  an d  in 17 recen t u n tr e a te d  cases o f G raves’ d isease, as co m p ared  
to  44 norm al co n tro l su b jects, th a t  G raves’ d isease  is o ften  associated  w ith  o th e r  a u to 
im m une disease; in  G raves’ disease th e  a n ti th y ro id ,  an tim uscle  and  a n tik id n e y  a n ti 
bod y  titre s  a n d  th e  an tin u c le a r reac tio n  are  s ig n ifican tly  increased; a s ig n ific a n t cor
re la tio n  w as fo u n d  betw een  th e  a n tith y ro id  a n tib o d y  level, th e  a n tin u c le a r  re ac tio n  
an d  th e  d u ra tio n  o f th e  disease. The t it re s  in c reased  du ring  the  f irs t 7 to  8 y e a rs  an d  
declined s ig n ifican tly  a fte r  15 years.

T he o b se rv a tio n  th a t  allergic processes a re  adversely  a ffec ted  b y  h y p e r
th y ro id ism  d a te s  b a c k  to  th e  forties. D e m o n s tra tio n  of Lats b y  A dams an d  
P u rv es  [1] gave new  im p e tu s  to  th e  s tu d ie s  o f  th ese  re la tionsh ips, p a r tic u la r ly  
w hen  th e  im m un o g lo b u lin  n a tu re  o f th e  ho rm o n e  was d e m o n s tra te d  b y  
K riss  e t al. [7], M iy a i e t al. [8] and o th e rs , a n d  w hen its  a n tib o d y lik e  a t ta c h 
m en t to  th e  m icrosom al frac tio n  of th e  th y ro id  h a d  been proved b y  B ea l l  an d  
Solomon  [2]. In s ig h t in to  th e  a c tiv ity  of th is  horm one resu lted  in  a g row ing  
ten d en cy  to  re g a rd  G rav es’ disease as an  a u to im m u n e  disease. M ore re c e n t 
ev idence has, how ever, cast some d o u b ts  on th is  view . The fin d in g s p u b lish ed  
b y  Se l l e r s  e t al. [11], Chopra  e t al. [3], W ong  an d  D oe [13] an d  o th e rs  h av e  
q u estio n ed  th e  ae tio log ica l role of Ca t s . R e c e n tly , th e  tendency  to  in c r im in a te  
cell-borne au to im m u n e  reactions and  s tim u la tio n  in s tead  of th e  ro le o f  L ats has 
gained  p revalence  [12]. The LATS-period has  b een  none th e  less fru itfu l, in a sm u ch  
as i t  has s tim u la te d  research  in to  th e  a u to im m u n e  re lationsh ips o f G ra v e s ’ d is
ease, an d  th u s  b ro u g h t various in te re s tin g  fa c ts  to  ligh t. I t  has been d e m o n s tra te d  
b y  th e se  o b se rv a tio n s  th a t  G raves’ disease ca rr ie s  a high incidence o f  (excessive
ly) p a th o lo g ic a lly  increased  a n tith y ro id  a n tib o d y  levels, second o n ly  to  H ash i- 
m o to ’s disease in  th is  resp ec t [9]. I t  has b een  also confirm ed on c lin ica l g rou n d s 
th a t  associa tion  o f  h y p e rth y ro id ism  w ith  p e rn ic io u s anaem ia, p r im a ry  ad re n o 
co rtica l in su ffic ien cy , m y asth en ia  g rav is, h y p e rp la s ia  of th y m u s , is com m on 
[ 10].

T he h y p e r th y ro id  p a tie n ts  o f o u r D ep  a r tm e n t having  h ad  ra d io io d in e  
tr e a tm e n t be tw een  1957 and  1970, h av e  sy s te m a tic a lly  been fo llow ed u p . T hese 
s tu d ies , concerned  p rim arily  w ith  th e  r e s t i tu t io n  of th y ro id  su p p re ss ib ility ,
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h a v e  b een  ex ten d ed  to  a su rv ey  of an am n estic  a n d  k a tam n estic  n a tu re  a n d  to  
la b o ra to ry  in v es tig a tio n s . W e are rep o rtin g  h ere  th e  resu lts  of som e te s ts  so as 
to  s u b s ta n t ia te  an d  to  su p p lem en t th e  fo reg o in g  observations.

Material and m ethod

A  g ro u p  o f 175 p a tie n ts  suffering  fro m  G rav es’ d isease  who had  h ad  rad io io d in e  t r e a t 
m e n t w as s tu d ied . A d e ta iled  h is to ry  w as ta k e n  in  e v e ry  case. The clinical th y ro id  s ta tu s  
w as e v a lu a te d  b y  th e  s ta tis t ic a l  m eth o d  o f Cro ok s  e t al. [4]. T he lab o ra to ry  in v e s tig a tio n s  
in c lu d ed  th y ro id  I3lI-re te n tio n , suppression  te s t  a cco rd in g  to  W e r n e r  and Sp o o n e r  [14], th e  
HAMOLSKY-test o r som e o f  its  m od ifications (T ,), m ea su re m e n ts  o f T „  serum  ch o leste ro l, an d  
in  d o u b tfu l cases, o f se ru m  P B I.

In fo rm a tio n  concern ing  th e  im m une s ta tu s  w as o b ta in e d  on th e  grounds o f th e  L E -cell 
p h e n o m e n o n , a n tib o d ies  to  th y ro id , k id n ey  a n d  m uscle  ho m o g en isa tes  by  passive  h a em ag g lu ti-  
n a tio n  te s ts .  T itre s  o f 1/16 an d  in  excess o f  i t  w ere  re g a rd e d  as positive. T he t i t r e s  o f  a n t i 
n u c le a r  a n d  a n tig lo b u lin  an tib o d ies  (W aaler-R ose re a c tio n )  w ere also de term ined . O b stac les  
o f  te c h n ic a l n a tu re  p re v e n te d  us from  perfo rm ing  th e  fu ll ra n g e  of investiga tions in  e v e ry  case 
o f th e  series.

F o r  co n tro l p u rp o ses , 44 no rm al blood donors w ere te s te d  for an tio rgan  a n d  a n tin u c le a r  
a n tib o d ie s , 48 o th e r  n o rm al blood donors, fo r th e  W aa le r-R o se  reac tion , s im u ltan eo u s ly  w ith  
th e  p a tie n ts .

M oreover, 17 p a tie n ts  w ith  recen t u n tre a te d  G rav es’ disease were su b je c ted  to  th e  
n v e s t ig a t io n s  re fe rred  to  above.

Results and evaluation

O f th e  175 p a tie n ts  w ith  G raves’ d isease h a v in g  had  rad io iod ine  t r e a t 
m e n t, 156 w ere e u th y ro id , an d  19 m o d e ra te ly  h y p o th y ro id . P a tie n ts  w ith  
signs o f  re c u rre n t th y ro id  h y p erfu n c tio n  w ere ex c lu d ed  from  th e  s tu d y .

T h e  h is to ry  rev ea led  au to im m u n e  processes o th e r  th a n  tho se  in v o lv in g  
th e  th y ro id  in  32 cases (18% ), re c u rre n t or severe  tonsillitis  in  77 cases (4 4 % ). 
R a d io io d in e  t r e a tm e n t  h ad  been follow ed b y  som e au to im m une sy n d ro m e  of 
m a jo r  g ra v ity  in  7 cases (4% ).

Laboratory f in d in g s .  T he  L E -cell p h e n o m e n o n  was positive in  2 cases. 
In  47 cases, only  ro se tte  fo rm atio n  w as d e m o n s trab le .

T a b le  I  show s th e  t i tre s  of th e  a n tio rg a n  an tibod ies, th e  a n tin u c le a r  
re a c tio n  an d  th e  R ose reac tio n . W ith  th e  o n ly  ex cep tio n  of th e  R ose te s t ,  th e  
a n tib o d y  ti t re s  w ere h ig h er in  th e  p a tie n ts  th a n  in  th e  contro l group. S ta t is t ic a l  
an a ly sis  w ith  th e  fo u r-ta iled  ch i-square te s t  re v e a le d  a sign ifican t d ifference  
(p < / 0.01) in  th e  a n tith y ro id , a n tik id n e y , an tim u sc le  and  a n tin u c le a r  
a n tib o d y  t i t r e s  b e tw een  th e  tre a te d  p a tie n ts  a n d  th e  contro ls, th e  d ilu tio n  
1/16 b e in g  ta k e n  as th e  o rderline value . O n th e  o th e r hand, th e  R ose te s t  
show ed  no  s ig n ifican t d ifference (0.9 p 0.8) b e tw een  th e  tw o groups.

N e x t, th e  co rre la tio n s betw een  th e  a n tib o d y  titre s  and ce rta in  c lin ica l 
p a ra m e te rs  w ere s tu d ied . A ccord ing  to  H a c k e n b e r g e r  et al. [5], th y ro id  
su p p re ss ib ility  is assoc ia ted  w ith  low , its  n o n -su p p ress ib ility  w ith  h ig h , a n ti-
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Table I

D istribution o f  antibody-litres in  radioiodine-treated p a tien ts with Graves' disease

Antithyroid
antibody

Antinuclear reaction 
(ANR)

Antimuscle
body

anti- Antikidney
antibody Rose test

Dilu
tion treated

group,
Graves’
disease

control
group

treated
group,
Graves’
disease

control
group

treated
group.

Graves’
disease

control
group

treated
group,

Graves’
disease

control
group

treated
group,

Graves*
disease

control
group

2 18 3 21 14 26 18 19 29 15 —

4 44 31 49 19 47 21 61 10 32 10

8 43 10 55 10 40 5 42 4 53 15

16 36 — 34 1 17 — 16 1 36 14

32 17 — 6 — 12 — 6 — 20 6

64 7 — 1 — 1 — 3 — 9 2

128 3 — 1 — — — 1 — — 1

256 — — — — 1 — — — 2 —

T otal 168 44 167 44 144 44 148 44 167 48

th y ro id  a n tib o d y  titre s . I t  m u st, how ever, be  n o te d  th a t  these fin d in g s  h ad  
been derived  from  m e th im azo le -trea ted  cases.

T ab le  I I  show s th e  a n tib o d y  t i t r e s  in  su p p ressib le  and  in  n o n -suppressib le  
cases. T h ey  show ed no s ig n ifican t d ifference. A fte r  lo g -tran sfo rm atio n  o f  th e  
a n tib o d y  ti tre s  of th e  ind iv idual p a tie n ts  y ie ld in g  a n o rm al d is tr ib u tio n , th e  
tw o-sam ple  t te s t  failed  to  reveal a n y  s ig n if ican t d ifference betw een  th e  tw o  
groups.

Tabic II

D istribution o f  antibody titres in  radioiodine-trealed suppressib le and non-suppressible cases o f
Graves’ disease

Dilution
Antithyroid antibody Antinuclear reaction Antimuscl antibody Antikidney antibody

supp. non-supp. supp. non-supp. supp. non-supp. supp. non-supp.

2 7 6 6 10 14 10 11 5

4 27 17 29 17 29 17 35 25

8 23 17 34 19 25 14 23 17

16 25 11 22 12 12 3 11 5

32 10 6 3 2 4 7 4 2

64 1 4 1 — 1 — 1

128 2 1 1 — — — 1 —

256 — — — — 1 — — —

T otal 95 62 95 61 85 52 85 55
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Table III

D istribution  o f  antinuclear antibody levels in relation to the length o f  the history

I D ilu tion
I I  T im e (years) from  o n se t o f  disease

T o  s tu d y  th e  re la tio n sh ip  of th e  d u ra tio n  o f th e  disease an d  th e  a n tib o d y  
t i t r e s ,  th e  p a tien ts  w ere d iv id ed  in to  e ig h t g ro u p s in an  ascend ing  o rd e r. In  
s e v e n  g ro u p s, th e  d u ra tio n  o f  disease in c reased  w ith in  th e  range  o f 15 y ea rs  by  
tw o  y e a rs  in  each successive group , in  th e  e ig h th  group th e  disease h a d  begun 
m o re  th a n  15 years befo re . Tables I I I — V I illu s tra te  th e  a n tib o d y  levels 
in  th e  d iffe ren t g roups. A u to im m u n e  a c tiv i ty  d isp layed  w ide v a r ia tio n s , w ith  
th e  p e a k  falling  betw een  th e  7 th  and  8 th  y e a r  a f te r  onset and  th e  levels ten d in g  
to  d e c lin e  a fte r  th e  1 5 th  y e a r . T he v a ria tio n s  in  th e  titre s  of in d iv id u a l a n t i 
b o d ie s  seem ed a t f ir s t  co n g ru en t. S ta tis tic a l analysis b y  lo g -tran sfo rm a tio n

Table IV

D istribution o f  antithyroid  antibody titres in  relation to the length o f  the h istory

II

1
2 4 8 16 32 64 128 256 Total num

ber of tests

1 - 2 4 6 8 l l 20

3 - 4 6 4 6 2 2 i 21

5-- 6 5 7 8 7 3 30

7-- 8 1 6 6 5 4 l 2 25

9 - 1 0 5 7 5 4 21

11-- 1 2 1 6 5 3 2 l 18

13 - 1 4 3 2 5 3 13

15

I  D ilu tion

4 9 3 1 1 l 19

I I  T im e (years) from  onse t o f  disease
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Table V

D istribution  o f  antimuscle antibody titres in relation to the length o f  the h istory

II
2 4 8 16 32 64 128 256 Total num

ber of teste

1— 2 3 5 6 3 17

3 - 4 9 2 6 2 l 20

5 6 5 11 6 2 2 26

CCt- 3 5 7 5 1 21

9— 10 1 4 8 3 2 18

11— 12 2 4 6 1 2 15

1 3 - 1 4 1 5 1 2 2 11

15 2 10 2 2 16

I D ilu tion
II T im e (years) from  o nse t o f disease

revealed , how ever, ce rta in  differences. A n a ly s is  o f variance  b e tw e e n  th e  
in d iv idua l g roups y ielded  a  sign ifican t d iffe ren ce  in  th e  levels o f a n tin u c le a r  
an tib o d y  (p <C 0.05) and  o f a n tith y ro id  a n tib o d y  (p  <  0.025). M oreover, in  th e  
group w here th e  disease h a d  been in  ex is ten ce  fo r m ore th a n  15 y e a rs  th e  
values w ere s ig n ifican tly  low er th a n  fo r th e  cases of sho rte r d u ra t io n . In  
co n tra s t to  th e  an tin u c lea r  an d  a n tith y ro id  an tib o d ie s , th e  a n tim u sc le  an d  
an tik id n ey  an tib o d ies  in  th e  in d iv id u a l g ro u p s  rev ea led  no s ig n ifican t co rre 
la tion  w ith  th e  len g th  of th e  h is to ry . T he a n tin u c le a r  and  a n tith y ro id  a n tib o d y

Table VI

D istribution o f  antikidney antibody titres in  relation to the length o f  the h istory

II
2 4

8 16 32 64 128 256 Total num
ber of test

1 2 2 4 10 3 19

3 - 4 3 11 2 3 19

5 - 6 5 10 9 2 l 27

7— 8 2 7 8 3 l l 22

9 — 10 2 7 5 1 l 16

11 12 2 5 4 2 2 15

13 14 5 2 1 8

15 3 11 2 2 18

I D ilu tion
II 7 irne (years) from  o n se t o f  disease
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lev e ls  (у -values) show ed a s ig n ifican t non-linear  co rre la tion  w ith  th e  d u ra tio n  
o f  th e  d isease (л;-value):

T h e  v a lu e s  o f recen t, u n t r e a te d  cases of G ra v e s ’ disease are seen in  T a b le  Y II  
to g e th e r  w ith  th e  co n tro l v a lu es . A fte r lo g -tra n sfo rm a tio n  of th e  f ig u re s , th e  
tw o -sa m p le  t and  d te s ts  rev ea led  s ig n if ican tly  h ig h er m ean values in  th e  te s t  
g ro u p  th a n  in  th e  co n tro ls .

Table VII

D is tr ib u tio n  o f  antibody titres in  norm al controls a n d  untreated patients with Graves’ disease

Dilu-
Antithyroid antibody Antinuclear reaction 

(ANR)
Antimuscle anti

body
Antikidney
antibody Rose test

tion
Graves’ control Graves’ control Graves’ control Graves’ control Graves’ control
disease group disease group disease group disease group disease group

2 4 3 5 14 3 18 5 29 3 _
4 5 31 2 19 5 21 5 10 l 10

8 5 10 7 10 4 5 4 4 6 15

16 2 — 2 1 2 — 2 1 3 14

32 1 — 1 — 1 — 1 — l 6
64 — — — — - — — — l 2

128 - — — — — — — — — i

256 — — — — — — — — —

T o ta l 17 44 17 44 15 44 17 44 15 48

O u r resu lts  h av e  co n firm ed  th a t  in  G ra v e s’ disease th e  a n ti th y ro id  
a n t ib o d y  ti tre s  p ersist a t  h ig h  levels long y e a rs  a fte r  onset of th e  d isease . In  
a d d i t io n ,  th e  an tin u c lea r, an tim u sc le  an d  a n tik id n e y  antibodies are  increased  
in  t h e  se ra  of these  p a tie n ts , an d  th e y  re m a in  h ig h  even w hen th y ro id  h y p e r 
fu n c t io n  h as  been co n tro lled  b y  rad io iod ine  tre a tm e n t .  T heir m ino r v a r ia tio n s  
m ig h t  b e  re la te d  to  a p e rio d ic ity  in  th e  a c t iv i ty  of au to im m une processes. 
T h e  s ig n if ic a n t decline in  th e  an tin u c le a r  a n d  an tith y ro id  a n tib o d y  ti tre s  
a f te r  th e  15 th  y ear ra ises th e  p o ssib ility  t h a t  th e  au to im m une a c tiv i ty  associ
a te d  w ith  G raves’ disease te n d s  to  b u rn  o u t in  th e  course of tim e.

T h e  fin d in g  increase  in  a n tib o d y  a c t iv i ty  in  recen t u n tre a te d  cases 
seem s to  in d ica te  t h a t  th e  changes o b se rv ed  in  th e  tre a te d  p a t ie n ts  w ere 
u n r e la te d  to  rad io iod ine  tre a tm e n t ,  a lth o u g h  th is  needs c o n f irm a tio n  by  
f u r th e r  s tu d ies . An ex cep tio n  is th e  a n ti th y ro id  a n tib o d y  w hich p e rs is ts  a t  high 
v a lu e s  fo r  long years also a f te r  su b to ta l th y ro id e c to m y  [6].
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T he p resen t fin d in g s an d  th e  freq u en cy  o f  au to im m u n e  co n d itions 
p reced ing  th e  o n se t o f G raves’ d isease or asso c ia ted  w ith  i t  la te r , suggest th e  
occurrence of an  enchanced  au to im m u n e  re a c tiv ity  in  G raves’ d isease.
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COMPARATIVE INTRACARDIAC AND 
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The d a ta  d e riv ed  from  d irec t p rocedures (r ig h t a n d  le ft v e n tricu la r , ao rtic  and 
p u lm o n a ry  pressu re  cu rves) and fro m  in d irec t trac in g s  (r ig h t an d  left ap ex  card io 
g ram s) in th e  dog h av e  been ex am in ed  w ith  reference to  th e  d iffe ren t phases o f the  
h e a r t  cycle, in p a r tic u la r  to  th e  p re -e jec tio n  and  e jec tio n  periods.

There was no essen tia l d ifference betw een  th e  d a ta  o b ta in e d  by  d irec t and  by 
in d ire c t p rocedures.

The apex c ard io g ram  s ta r ts  e a rlie r th an  th e  co rresp o n d in g  v e n tr icu la r  pressure
curve.

The r ig h t a n d  th e  le ft apex card iog ram s are  d iffe ren t in tim e course.
P o in t E  of th e  a p ex  card iog ram  seems to define th e  beg inn ing  of e jection .

T h ere  are few d a ta  on m easu rem en ts of r ig h t v e n tr ic u la r  fu n c tio n , in 
p a r tic u la r  of the  le n g th  o f th e  h e a r t cycle. P resen t know ledge is still b ased  on 
th e  s tu d ies  of W i g g e r s  [9] and R u s i i m e r  [7].

L a n d i s  e t  a l .  [ 4 ]  a n d  B u r c h e l l  a n d  V i s s c h e r  [ 3 ]  s t u d i e d  t h e  q u e s t i o n  

i n  t h e  i s o l a t e d  h e a r t  b y  m e a n s  o f  h i g h - f r e q u e n c y  c i n e m a t o g r a m s ,  a n d  A n z o l a

[ 1 ]  w i t h  i m p l a n t e d  t r a n s d u c e r s  i n  t h e  c l o s e d - c h e s t  d o g .

In  th e  p resen t ex p erim en ts , synch ronous d ire c t reco rd ing  o f pressure 
cu rves an d  of m echan ica l trac ings w ere m ade in  dog w ith  th e  aim  o f ascer
ta in in g  w hether th e  cu rv es  regarded  as th e  r ig h t an d  th e  apex  card iog ram  
re su lte d  from  th e  fu n c tio n  of the  re sp ec tiv e  v e n tr ic u la r  w all. A fu r th e r  aim  was 
to  ex am in e  the  re la tio n sh ip s  betw een  m echanical trac in g s  an d  sim u ltan eo u s 
d ire c t p ressure cu rves.

M a te r ia l a n d  m e th o d

In  th is  s tudy , 18 m ongrel dogs w eigh ing  11 to 22 kg w ere used . U n d er B re v in a rco n ®  
a n ae sth es ia  and su b seq u en t cu rariza tio n  tran sv erse  th o rac o to m y  w as perfo rm ed  a n d  th e  p e ri
ca rd iu m  w as opened. P re ssu res  in the  v en tric les  and in th e  large  vessels were m easu red  w ith  
a S ta th a m  e lec tro m an o m ete r th ro u g h  a th in  po ly th en e  c a th e te r  in tro d u ced  via  th e  r ig h t or 
th e  le ft au ricu la r ap p en d ag e  in to  th e  v en tric le s  and  su b seq u en tly  in to  th e  large  vessels. P u l
sa tio n  o f th e  rig h t and  le ft v en tric le  and  th e  phon o card io g ra in  w ere reco rded  by  p iezoelectric  
reco rd ers  and  phon o card io g rap h ic  m icrophones p laced on th e  surface  of th e  ven tric les . The 
p ressu re  curves, m echan ical trac in g s , p h o n o card io g ra in s as well as th e  s ta n d a rd  ECG  leads 
w ere reg is te red  by  an  8 ch an n e l Heilige m u ltisc rip to r a p p a ra tu s  (F igs 1, 2).

Since th e  s tu d y  w as concerned w ith  physiological re la tio n sh ip s  be tw een  th e  in d irect 
(e x t)  an d  th e  d irec t ( in t)  trac in g s , tech n ica lly  im perfec t o r g rossly  ab n o rm al trac in g s  were 
n eg lected . T hus th e  d a ta  p re sen ted  were o b ta in e d  from  14 r ig h t-h e a r t  an d  from  9 le ft-h ea rt 
reco rd in g s including 6 sim u ltan eo u s ones.
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I n  view  of the  co n flic tin g  d a ta  in the  l ite ra tu re , th e  f irs t ta sk  w as to  f in d  a  s ta rtin g  
p o in t  rep resen tin g  th e  b eg in n in g  o f e jection  on th e  m echan ical trac in g . I t  w as essen tia l to 
a s c e r ta in  w hether th e  p eak  of th e  r ig h t apex  card iog ram  w as su itab le  fo r th e  d e fin itio n  of th e  
b e g in n in g  of ejection, th is  be ing  th e  o n ly  possib ility  for an  in d irec t m ea su re m e n t o f  r ig h t v en 
t r ic u la r  ejection .

F ig . 1. Synchronously  reco rd ed  e lec tro card io g ram  (E C G )4 r ig h t ap ex  c a rd io g ram  ( R A C G ) ,  
le f t  a p e x  cardiogram  (L A C G ),  p h o n o card io g ram  ( PCG) ,  r ig h t v e n tr ic u la r  p ressu re  ( R V P ) ,  

left v e n tr ic u la r  p re ssu re  (L V P ) .  P a p e r  speed, 100 m m /sec

T h e  p aram eters  m easu res  were, pre-ejection period ( P E P exl) ,  o b ta in ed  b y  
m e a su r in g  the  d istance  b e tw een  th e  (1-deflection of th e  EC G  an d  th e  peak  of 
th e  a p e x  card iogram , p o in t E ;  ejection period ( V E T ext) ,  o b ta in e d  b y  m easu re
m e n t  o f  th e  d istance b e tw e e n  th e  peak  of th e  ap ex  ca rd io g ram  (p o in t  E ) ,  and  
th e  a o r tic  or p u lm o n ary  c o m p o n e n t of th e  second h e a r t soun d ; th e  P E P ^ p e r io d , 
i.e. th e  d istance betw een  th e  ()-deflection  of th e  ECG  an d  th e  b o tto m  of th e  
a p e x  card iogram , a perio d  rep re se n tin g  th e  a c tu a l e lec tro m ech an ica l in te rv a l; 
th e  PEP.,-period, i.e. th e  d is ta n c e  betw een  th e  b o tto m  an d  th e  p e a k  of th e  
a p e x  card iogram . All th e se  t im e  in te rv a ls  w ere d e te rm in ed  fo r th e  le f t as well 
as  fo r  th e  rig h t ven tric le . I n  a d d itio n , th e  follow ing p a ra m e te rs  w ere m easured : 
th e  d is ta n c e  betw een Q an d  th e  b o tto m  o f th e  v e n tr ic u la r  p ressu re  cu rv e  for th e  
le f t  as  w ell as for th e  r ig h t v e n tr ic le ; th e  d istances b e tw een  Q a n d  th e  respective
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b o tto m  o f th e  ao rtic  an d  th e  p u lm o n a ry  p ressu re  cu rv es  ( Р Е Р 1П)) .  T he  d is tan ces  
betw een  th e  respective  b o tto m  of th e  ao rtic  an d  p u lm o n a iy  p ressu re  cu rves 
and  th e  incisure  w ere also d e te rm in ed  ( V E T 1П1) .  T h e  m easu rem en ts in c lu d ed  
th e  d is tan ce  betw een  th e  Q a n d  th e  0  po in t o f th e  ap ex  ca id io g ram  (T ab le  I).

F ig. 2. S ynchronously  reco rd ed  e lectro card io g ram  (E C G ),  r ig h t apex  card io g ram  ( R A C G ) ,  
left a p ex  card iog ram  (L A C G ),  phon o card io g ram  (P C G ),  r ig h t p u lm o n ary  a r te r ia l  p ressure  

( R P A P ) ,  a o r tic  p ressu re  (A o P ) .  P a p e r  speed , 100 m m /sec

R esults

T h e  differences b e tw een  th e  values o b ta in e d  b y  d irec t (in t) an d  by  
in d ire c t (ex t) m easu rem en ts  are  p resen ted  in  F ig . 3. T he differences w ere  v a r 
iab le , b u t  m ostly  of th e  sam e d irec tion . T h e  pre-ejection period ( P E P )  was 
slig h tly  longer th a n  ex p e c te d  on th e  basis o f  d a ta  in  th e  l i te ra tu re  w here 
P E P  va lues for th e  r ig h t ven tric le  o b ta in ed  b y  card iac c a th e te r iz a tio n  
are  g iven  in  th e  range  o f 100 to  110 sec, w hereas o u r m ean  value w as 117.8 sec. 
On th e  o th e r h an d , from  o u r find ings th a t  w as clear th a t  r ig h t v e n tr ic u la r  
e jec tio n  begins earlie r th a n  le ft v en tricu la r e jec tio n . F u rth e rm o re , th e  b o tto m  
o f th e  card iogram s, in  o th e r  w ords th e  s ta r tin g  p o in t o f th e  m echan ical phenorn-
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e n a , appeared  earlie r th a n  d id  th e  increase in  in tra v e n tr ic u la r  p ressu re . This 
w as  a t  variance  w ith  th e  re su lts  o f th e  c lo sed -chest experim en ts b y  A nzola  [1] 
a c c o rd in g  to  w hich th e  m ech an ica l trac in g s a n d  th e  pressure  cu rves s ta r te d  a t 
th e  sam e  poin t of tim e  a t  th e  beginning o f c o n tra c tio n . On th e  o th e r  h a n d , we 
fo u n d  th a t  while th e  le f t v e n tr ic u la r  m ech an ica l phenom ena s ta r te d  25 msec 
a f te r  th e  (l-deflection , th e  in te rv a l  betw een  th e  Q an d  th e  b eg inn ing  o f th e  rise 
in  in tra v e n tr ic u la r  p re ssu re  am o u n ted  to  59 m sec. In  th e  r ig h t v en tr ic le , th e

Table I

Right ventricle Left ventricle

H e a r t  cycle m s 382.4 394.4

+  50.9 ± 4 6 .2

P E P , m s 32.5 25.6

± 8 .2 ± 5 .7

p e p 2 m s 94.6 103.4

± 1 9 .2 ± 1 8 .3

P E P  ex t. m s 129.4 136.7

± 1 5 .1 ± 1 3 .2

P E P  in t. m s 117.8 126.7

± 1 1 .9 ± 1 0 .1

V E T  ex t. m s 143.6 124.4

± 2 4 .6 ± 1 6 .7

V E T  in t. m s 154.3 137.8

± 2 1 .6 ± 1 3 .8

Q— “ 0 ” m s 310.8 320.0

+  51.6 +  42.6

m e c h a n ic a l phenom ena s ta r te d  3 2 .5  msec a f te r  th e  (1-deflection, w hereas th e  
in te r v a l  betw een Q an d  th e  b o tto m  of in tra c a rd ia l  p ressu re  cu rve  w as 5 7 .7  

m sec .
N e x t, we ex am in ed  th e  re la tionsh ip  b e tw een  th e  c o n trac tio n  tim e , th e  

e lec tro m ech an ica l in te rv a l  a n d  th e  period of increasing  p ressu re  of th e  tw o 
v e n tr ic le s . Views are  d iv id e d  concerning th e  b eg in n in g  of c o n tra c tio n  as well 
as o n  th e  d u ra tion  of e je c tio n . I t  is generally  th o u g h t th a t  c o n tra c tio n  o f th e  
le f t  v en tr ic le  s ta r ts  ea rlie r. O n th e  o ther h a n d , w hile  some a u th o rs  fo u n d  th a t  
th e  d u ra tio n  of e jec tion  w as  longer from  th e  r ig h t  th a n  from  th e  le f t v en tric le  
so m e o th ers  observed  th e  c o n tra ry . A ccord ing  to  B r a u n w a l d  e t al. [2 ] ,
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c o n tra c tio n  of th e  le ft v en tric le  s ta r te d  19 m sec earlier th a n  th a t  o f  th e  r ig h t 
b u t  r ig h t v e n tr ic u la r  e jec tion  exceeded  th e  le f t one by  50 m sec. S o u l i é  [8] 
fo u n d  th a t  c o n trac tio n  of th e  left v e n tr ic le  p receded  th a t  of th e  r ig h t  b y  30 
m sec an d  th a t  its  d u ra tio n  was 4 2  m sec longer. On th e  o th e r h a n d , R u s h m e r  

[7] observed  th a t  th e  th e  p re -e jection  p e rio d  w as sh o rte r for th e  r ig h t  th a n  for 
th e  le f t ven tric le , in  o th e r  w ords, th e  in te rv a l  betw een  Q and  th e  b eg in n in g  of 
e jec tio n  w as longer in  th e  left th a n  in  th e  r ig h t  ven tric le . No d a ta  cou ld  be

RVET LVET
ms

J   *------------------------ 1 

300 400

ms
200-

— I—  100-
500ms 300 400

I
500 ms

X = ext.
• = int

F ig . 3. C om parison o f va lues ob ta in ed  b y  in d ire c t (e x t.)  an d  by d irec t (in t.)  p ro c ed u re s . The 
abscissa  rep resen ts  th e  len g th  o f the  h e a r t  cycle, th e  o rd in a te  th e  m easured  d a ta  in  m s. The 
lines connecting  th e  resp ec tiv e  figures o b ta in e d  b y  th e  d irec t and by th e  in d ire c t m e th o d  m ark

th e  m ag n itu d e  o f  th e  differences

fo u n d  concern ing  th is  issue in an im als . In  o u r view , th ere  is no  re a l c o n tra 
d ic tio n  betw een  th e  find ings. In  T a b le  I ,  w e have  d iv ided th e  p re -e jec tio n  
perio d  in to  tw o phases: P E P y an d  P E P 2, w h ich  are n o t id en tica l w ith  P E C y 
a n d  PEC., know n from  he lite ra tu re . U n d e r P E P y we u n d e rs ta n d  th e  in te rv a l 
be tw een  Q an d  th e  beg inn ing  of th e  m ech an ica l phenom ena, i.e. th e  b o tto m  of 
th e  m echanical tra c in g  w hich co rresp o n d s to  th e  elec trom echan ica l in te rv a l. 
P E P ,  on th e  o th e r  h an d  defines th e  tim e  from  th e  beginning o f th e  b o tto m  
o f th e  m ech an o g ram , to  its  peak , i.e. p o in t E  w hich  com prizes b o th  th e  m ech- 
an o p resso r and  th e  isom etric  phases. I t  ends w ith  the  beg inn ing  o f  e jec tion  
m ark ed  by  p o in t E  on th e  card iog ram . In  c o n tra s t , P E C X deno tes th e  in te rv a l 
from  th e  beg inn ing  of th e  systole to  th e  in c isu re  of th e  f irs t co m p o n e n t o f  th e  
f i r s t  h e a r t sound , an d  PEC., th e  in te rv a l from  th e  firs t com ponen t o f  th e  f irs t
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h e a r t  sound  to  p o in t E .  M ean  d u ra tion  o f th e  fo rm er is 35 msec, t h a t  o f th e  
la t te r  67 msec as co n ce rn in g  th e  left v en tric le . T h e  reason  w hy avo ided  th e se  
d e n o ta tio n s  was b ecau se  u n d e r  experim en ta l c o n d itio n s  th e  notches a re  d ifficu lt 
to  defin e , while th e  (i-d e flec tio n  as well as th e  b o tto m  and  the  p eak  o f th e  
m ech an ica l trac in g  ca n  b e  m easured  m ore re lia b ly .

D iscussion

As our resu lts  show , th e  pre-ej ection p e rio d  o f  th e  left ven tric le  is longer 
th a n  th a t  of th e  r ig h t. T h is  is no t tru e  fo r th e  tim in g s  of P E P l an d  P E P 2. 
As i t  can  be seen fro m  T a b le  I ,  reversal of c o n tra c tio n  occurs in  fa c t ea rlie r in  
th e  le f t th a n  in  th e  r ig h t  ven tric le , th e  in te rv a l b e tw een  Q and  the  s ta r t  of th e  
m ech an ic  p h en o m en a  ( Р Е Р г)  corresponds to  25.6 msec for th e  le f t an d  o f 
32.5 m sec for th e  r ig h t  ven tric le .

C o n trac tion  o f th e  le f t  ven tric le  th u s  s ta r ts  ea rlie r and  ends la te r  th a n  
th a t  o f th e  rig h t. O n th e  o th e r  hand , P E P X is sh o r te r , and  PEP,,  is longer, fo r 
th e  le f t th a n  for th e  r ig h t  ventricle.

As T able I  fu r th e r  show s, th e  e jec tio n  p e rio d  is very  sho rt for b o th  th e  
le f t an d  th e  r ig h t v e n tr ic le . This m ay be a t t r ib u te d  to  th e  ta c h y c a rd ia  o f 
th e  an im als. I t  seem s n o n e  th e  less clear th a t ,  in  ag reem en t w ith  d irec t m easu re 
m e n ts , th e  ejection  p e rio d  o f th e  rig h t v e n tr ic le  is longer th a n  th a t  o f th e  le ft. 
T h is fin d in g  also len d s  s u p p o r t to  our view  t h a t  p o in t E , i.e. th e  p eak  of th e  
ap e x  card iogram , is su ita b le  for th e  m e a su re m e n t o f th e  beginning o f e jec tio n . 
W e fo u n d , on th e  o th e r  h a n d , a wide range o f  p o in t  “ 0 ” .

T h u s, th e  m ech an ica l tra c in g s  derived  fro m  th e  rig h t and from  th e  le ft 
v e n tr ic le  ac tu a lly  re f le c t th e  co n trac tio n  o f  th e  respective v en tric le . T he 
q u a n tif ie d  p re -e jec tio n  a n d  e jection  periods co rresp o n d  to  d a ta  o b ta in e d  b y  
in tra c a v ita ry  cu rves. P o in t  E  has been found  to  m a rk  th e  beginning of e jec tio n  
a n d  th u s  seems to  le n d  i ts e lf  to  th e  m easu rem en t o f th e  tim e re la tio n sh ip s  o f 
th e  m echan ical p h ases  o f  r ig h t v en tricu la r a c tiv ity .

R E F E R E N C E S

1. A n zo la , J . :  A m er. J .  P h y s io l. 185, 567 (1956).
2. B r a u n w a l d , E ., Sa r n o f f , J . ,  St a in sb y , W. N .: C ircu lâ t. R es. 6, 319 (1958).
3. B u r c h e l l , H . B ., V is s c h e r , M. B .: Am er. H e a r t  J .  22, 794 (1941).
4. L a n d is , C., H u n t , W . А ., М о е , S. K ., V is sc h e r , M. B .: A m er. J .  Physiol. 129, 400 (1940).
5. MIHÓCZY, L., Vo it h , L. j r . :  O rv . H etil. 114, 12 (1973).
6. M ih ó c z y , L., V o it h , L . j r . :  B ib i. Cardiol. 33, 18 (1974).
7. R u s h m e r , R .: C a rd io v a sc u la r  D ynam ics, W. B . S a u n d e rs , Ph ilade lph ia , L o n d o n  (1970).
8. So u l ié  (cit. W arem b o u rg h , H ., D u bar, P .): Le ch ro n o ca rd io g ram m e . E x pansion  S cien tifiq u e

F ran çaise , P a r is  (1967).
9. W ig g e r s , C. J . :  A m er. J .  P h y sio l. 56, 415 (1921).

D r. László V o ith  H -1123 B udapest, A lk o tá s  u . 48., H u ngary
D r. László Mihóczy  D e p t, of Chest D iseases, H -4004  D ebrecen, H u n g a ry

Acta Medica Academiae Scientiarum Hungaricae 31, 1974



Acta Medica Academiae Scientiarum Hungaricae, Tomus 31 (3  —  4), pp 187 — 193 (1974)

GLOMERULONEPHRITIS OF IMMUNOCOMPLEX 
ORIGIN ASSOCIATED WITH HODGKIN’S DISEASE

B y
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SCHOOL, DEBRECEN, HUNGARY

R ece iv ed  A pril 19, 1974

T he case o f a  p a tie n t  is r e p o rte d  w ho suffered fro m  H o d g k in ’s disease a n d  de 
veloped  n e p h ro tic  syndrom e. B io p sy  rev ea led  m em b ran o p ro life ra tiv e  g lo m eru lo n ep h ritis  
o f im m unocom plex  origin. T he re la tio n  be tw een  th e  n e p h ro tic  syndrom e a n d  H o d g k in ’s 
disease p o in te d  to  an  aetio log ica l connection .

T he association  of H o d g k in ’s disease and  n ep h ro tic  syndrom e is ra re . 
S ince C o r n i c ’s f irs t  re p o rt [ 2 ]  o n ly  3 2  cases w ere p u b lish ed  in  th e  l i te ra tu re  
[ 1 7 ,  9  1 1 ,  1 3 ,  1 5 ,  1 9 -  2 4 ,  2 6  - 2 8 . ]

T he lig h t, im m u n o flu o rescen t an d  elec tron  m icroscopic  in v es tig a tio n s  of 
p e rcu tan eo u s  k id n ey  b iop sy  specim ens revealed  fu r th e r  d e ta ils  o f th e  s tru c tu ra l  
chan g es associated  w ith  th e  n e p h ro tic  syndrom e. In  p a r t  o f th e  p u b lish ed  
cases [3, 6, 7], e lec tron  m icroscopy  in  accordance w ith  th e  lig h t m icroscop ical 
p ic tu re , show ed e ith e r  a n o rm a l s tru c tu re , or s lig h t g lo m eru la r changes. To 
o u r b e s t know ledge, only  H a r d i n  e t  al. [7] and  F r o o m  e t al. [3] h av e  re p o rte d  
cases in  w hich H o d g k in ’s d isease w as associa ted  w ith  th e  n ep h ro tic  sy n d ro m e , 
due to  m em branous g lo m eru lo n ep h ritis  verified  b y  e lec tro n  m icroscopy.

R ep o rt o f a Case

T he p a tie n t w as a 40 y ea rs  o ld  m ale. H is disease h a d  begun  fo u r y ea rs  
ea rlie r w ith  en larged  ly m p h  nodes on th e  left side o f th e  neck . H isto log ica l 
e x am in a tio n  show ed H o d g k in ’s d isease o f m ixed  ce llu la rity . H e h a d  h a d  eoCo 
ir ra d ia tio n  o f th e  en larged  ly m p h  nodes an d  c y to s ta tic s . A fte r th is  t r e a tm e n t  
th e  ly m p h  nodes h ad  decreased  in  size, an d  th e  p a tie n t  h a d  h ad  no co m p la in ts . 
Tw o years  la te r  an  ex ace rb a tio n  h a d  occurred , w ith  en la rg ed  ly m p h  nodes on 
b o th  sides o f th e  neck . L y m p h  n ode  b iopsy  h ad  again  show n H o d g k in ’s disease 
of m ixed  ce llu la rity . D urin g  th is  e x a c e rb a tio n , t ra n s ie n t p ro te in u ria , m icroscopic 
h a e m a tu ria  w ith  casts  h ad  a p p ea red . T he p a tie n t w as a d m itte d  to  ou r D e p a r tm e n t 
in  J a n u a ry , 1972, in  a poor genera l s ta te  of h ea lth . H e  h ad  en la rged  ly m p h  nodes 
on b o th  sides of th e  neck  an d  m o d e ra te  oedem a of th e  ex trem itie s . T he q u a n t i ty  
o f u rin e  w as 50— 200 m l da ily . T h e  la b o ra to ry  d a ta  p o in te d  to  a n e p h ro tic  
sy n d ro m e . T re a tm e n t consisted  in  60Co ir ra d ia tio n  (3 X 2000 rad ) of th e  en la rg ed  
ly m p h  nodes, p ro te in  su b s ti tu tio n , d iu re tics, an d  co rticoste ro ids. Fo llow ing
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F ig . 1. L ig h t m icroscopic p ic tu re , p e rcu tan eo u s re n a l b iopsy . In creased  ce llu la rity , th ickened  
m esan g ia l areas, th ic k e n in g  of b asem en t m em b ran e  w ith  narrow ing  of c ap illa ry  lum ina . Semi- 

th in  sec tion . A zur I I I  m e th y len e  blue. X 600

F ig . 2. E lectron  m icroscop ic  p ic tu re , show ing dep o sits  in  b a se m e n t m em b ran e  (arrow s).
X 22,000
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Fig. 3. E lectron  m icroscopic  p ic tu re . W ell-c ircum scribed, in tra m em b ran o u s  deposit (arrow ). 
T he foo t processes had  fused , x  22,000

F ig . 4. E lectron  m icroscopic p ic tu re . Subendothelial d ep o sit (arrow ). T he fo o t processes had
fu s e d ,  x  2 0 ,0 0 0
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th is  t r e a tm e n t ,  renal fu n c tio n  im p ro v ed  an d  th re e  m o n th s  la te r  th e  p a t ie n t  
w as d isc h a rg e d  in  a good gen era l cond itio n . One and  h a lf  m o n th s la te r  p e rc u ta 
n eo u s  k id n e y  biopsy w as c a rr ie d  o u t, th e  specim en w as in v e s tig a te d  b y  lig h t- , 
im m u n o flu o re scen t-  an d  e le c tro n  m icroscopy. L ig h t m icroscopy show ed  an  
ir r e g u la r ly  th ickened  g lo m eru la r b a sem en t m em b ran e  an d  s lig h t m esang ia l 
p ro life ra t io n  w ith  some n a rro w e d  cap illa ry  lu m in a  (F ig . 1). A dhesion  b e tw een  
B o w m a n ’s capsule an d  cap illa rie s  could  be no ticed . E lec tro n  m icroscopy  
re v e a le d  irreg u la r th ick en in g s o f  th e  g lom eru lar b a sem en t m em b ran e  b y  n o t 
s h a rp ly  d em ark ed , n o d u la r in tra m e m b ra n o u s  (F ig . 2), in  o th e r  areas circum -

F ig . 5 . L ig h t  m icroscopic p ic tu re  o f  a u to p tic  k idney . S ligh tly  increased  e e llu la rity  o f g lom er
u lu s , w ith o u t signs o f g lo m eru lo n ep h ritis . E n d es’ com bined  trich ro m e. x 4 0 0

sc r ib e d  n o d u la r in tra m e m b ra n o u s  (F ig. 3) an d  su b en d o th e lia l d eposits  
(F ig . 4 ). I n  these areas, th e  fo o t p rocesses w ere fused. T he m esang ial a reas  w ere 
s l ig h tly  ex ten d ed . The w hole p ic tu re  w as ch a ra c te ris tic  o f m em b ran o p ro life ra - 
t iv e  g lo m eru lo n ep h ritis  o f im m u n o co m p lex  orig in . B y  flu o rescen t m icroscopy , 
a  g r a n u la r  ty p e  fluorescence cau sed  b y  m ark ed  an ti-Ig G  effect w as d e te c te d  
in  th e  g lo m eru la r b a sem en t m em b ran e .

T e n  m onths la te r  th e  p a t ie n t  w as re a d m itte d . A t th is  tim e , no ren a l 
d is tu rb a n c e s  were found , b u t  he  d ied  o f p n eum on ia . N ecropsy  rev ea led  H o d g 
k in ’s d isease  of m ixed e e llu la r ity  in  th e  ly m p h  nodes an d  th e  liver. T h e  k id n ey s 
w ere  n o t  invo lved . A u to p tic  k id n e y s  w ere in v e s tig a te d  b y  lig h t- an d  e lec tro n  
m ic ro sco p e . U nder th e  lig h t m icroscope slig h tly  en h an ced  e e llu la rity  in  th e  
g lo m e ru li an d  in  some p laces th ic k e n e d  m esang ial areas w ere fo u n d  (F ig . 5), 
b u t  th e  p ic tu re  was n o t c h a ra c te r is tic  o f g lom eru lonephritis . E le c tro n  m icros
c o p y  o f  15 glom eruli d id  n o t  d e te c t deposits in th e  b asem en t m em b ran e , b u t 
th e  g lo m eru la r  basem en t m e m b ra n e  w as th ick en ed  an d  th e  fo o t p rocesses h ad  
fu sed .
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D iscussion

T he associa tion  o f  n ep h ro tic  syn d ro m e w ith  H o d gk in ’s disease m a y  he 
ex p la ined  in  d iffe ren t w ays [ 2 3 ] .  In  our case  th e  clinical p ic tu re  a n d  th e  
h isto log ical fin d in g  su g g ested  th e  e x p la n a tio n  th a t  an  an tig en -ty p e  m a te r ia l 
from  ly m p h o g ra n u lo m a to u s  tissue , or th e  ag en t(s) causing it , h a d  d am ag ed  
th e  b asem en t m em b ran e  o f th e  glom eruli d ire c tly  or by  p ro duc ing  im m u n o - 
com plexes. In  a g reem en t w ith  F r o o m  e t al. [ 3 ] ,  H a n s e n  e t al. [6 ]  an d  P l a g e r  

and  S t u t z m a n  [ 2 3 ] ,  w e n o ticed  a sligh t c o rre la tio n  betw een  th e  a c t iv i ty  o f  th e  
n ep h ro tic  sy n d ro m e  a n d  th a t  of H o d g k in ’s d isease. T he disease show ed  an  
ex ace rb a tio n  w hen  th e  n ep h ro tic  sy n d ro m e  h a d  reached  th e  o ligo -anu ric  
phase and a fte r  eoCo ir ra d ia tio n  of th e  en la rg ed  ly m p h  nodes im p ro v e m e n t of 
H o d g k in ’s disease w as follow ed by a reg ression  of th e  n ep h ro tic  sy n d ro m e . 
In  th e  p a tie n ts  o f B r o d o v s k y  et al. [1 ]  a n d  T a p i e  e t al. [ 2 8 ] ,  successfu l 
t re a tm e n t of H o d g k in ’s disease also re su lted  in  an  im pro v em en t o f th e  n e p h ro 
tic  syndrom e.

U nder th e  e ffec t o f c y to s ta tic  tr e a tm e n t  th e  im p ro v em en t cou ld  be 
considered  a re su lt o f a d irec t effect on th e  n e p h ro tic  syndrom e. Im p ro v e m e n t 
of th e  n ep h ro tic  sy n d ro m e  following th e  e x tirp a tio n  or, as in  o u r case , th e  
ir ra d ia tio n  of th e  ly m p h  nodes is in  fav o u r o f a close causal connection  b e tw een  
H o d g k in ’s disease a n d  th e  nephro tic  sy n d ro m e .

In  our case, b io p sy  a t  th e  beg inning  o f  rem ission revealed  m em b ran o - 
p ro life ra tiv e  g lo m eru lo n ep h ritis , w ith  deposits  p o in tin g  to  an  im m u n o co m p lex  
origin. T he im m u n o flu o rescen t in v estig a tio n  show ed g ran u la r IgG  d ep o sitio n  
in th e  g lom eru lar b a se m e n t m em brane; th is  to o  is in  favour of th e  im m u n o 
com plex  origin of g lo m eru lonephritis . L ike in  th e  case of o th e r tu m o u rs  an d  
sarcoidosis causing  n e p h ro tic  syndrom e [8, 12, 14, 16, 2 5 ] ,  in  th e  case o f  H o d g 
k in ’s disease too , th e  p a th o g en ic  agen t (v iru s  ?) o r som e m ateria l p ro d u c e d  by  
th e  tu m o u r cells m a y  h av e  induced  a n tib o d y  p ro d u c tio n , and th e  im m u n o 
com plex could have  b een  b o u n d  to  th e  b a se m e n t m em brane of th e  g lom eruli. 
In  ou r case th e  a sso c ia tio n  of the  tw o d iseases show ed a s im ila rity  to  th e  
N ZB m ice h av in g  ly m p h o m as and th e ir  fem ales g lom eru lonephritis  too . 
M e l l o r s  e t al. [ 1 7 ,  1 8 ]  show ed th a t  th e  c a u sa tiv e  ag en t w as a m u rin e  le u k a e 
m ia v iru s, and  th e  a n tig e n  was found n o t o n ly  in  th e  lym phom as b u t  also in  
th e  g lom eru lar b a se m e n t m em brane. T hese d a ta  p o in t to  an  ae tio log ical 
connection  betw een  ly m p h o m a s  and  g lo m eru lo n ep h ritis . T heo re tica lly , th e re  
m ay  be a s im ila rity  b e tw e e n  th e  disease o f  th e  N ZB mice an d  H o d g k in ’s 
disease co m plica ted  w ith  g lom eru lonephritis . V i e n n a  e t al. [ 2 9 ]  supp o se  
a b a rrie r  held v iru s  to  be th e  cau sa tiv e  a g e n t o f H odgk in ’s d isease , b y  
p rovok ing  im m u n o co m p lex  p roduc tion , an d  th e se  im m unocom plexes w ould  
cause th e  specific ly m p h  node changes. T hese im m unocom plexes m a y  d irec tly  
dam age th e  g lo m eru la r b asem en t m em b ran e , causing  g lom eru lo n ep h ritis  or
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n e p h ro tic  syndrom e in asso c ia tio n  w ith  H o d g k in ’s disease. D ire c t an d  
u n a m b ig u o u s  evidence of th is  could  only be p re se n te d  by  iden tify in g  th e  aeti- 
o log ica l fa c to r  and th e  an tig e n  responsib le  fo r th e  im m unocom plex  process.
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The th ro m b e las to g ra m  w as s tu d ied  in 28 sub jec ts  hav ing  h ad  sp le n ec to m y  for 
v a rio u s reasons. Signs o f h y p e rco ag u lab ility  w ere found  all th ro u g h o u t reg ard less 
w h e th er sp len ec to m y  h a d  been  pe rfo rm ed  fo r in ju ry  in otherw ise n o rm a l in d iv id u a ls  
o r  for h ep atic  disease. T he step  p h en om enon  w as n o t  dem onstrab le  in  a n y  o f th e  cases.

A lthough  th e  spleen rep resen ts  a consid erab le  p a r t  o f th e  re tic u lo e n d o 
th e lia l system  and  of th e  lym p h o id  a p p a ra tu s , its  fu nc tion  is no t fu lly  u n d e rs to o d . 
T he o rgan  is know n to  serve fo r th e  s to rag e  o f b lood, to  perfo rm  a n tib o d y -  and 
ly m p h o cy te -fo rm in g  fu n c tio n s an d  to  ta k e  p a r t  in  th e  d estru c tio n  a n d  rem o v al 
o f e ry th ro cy te s , ly m p h o cy tes , b ac te ria , p ro te in s  and  enzym es [7]. I t  p re su m 
ab ly  also tak es  p a r t  in  th e  b reakdow n  o f th e  p ro te in s  and  en zy m a tic  p ro d u c ts  
o f th e  c lo ttin g  an d  fib rin o ly tic  system s, a lth o u g h  in  th is  respect i ts  ro le  is no t 
exclusive , since sp lenec tom y  is n o t n ecessarily  followed b y  a n y  d iso rd e r of 
h aem ostasis .

B lood coagu la tion  s tu d ies  in c lu d in g  th ro m b e la s to g rap h y  T E G , m easu re 
m en t of the  fib rinogen  level, c lo t re tra c tio n , p ro th rom bin  u ti l iz a tio n , and 
p la te le t  cou n t rev ea led  signs o f h y p erco ag u lab ility  a fte r sp le n e c to m y  for 
h aem o ly tic  an aem ia , an d  even a syn d ro m e co n sis ten t w ith  th e  c lin ica l fea tu res  
o f p o r ta l  vein  th ro m b o s is  has been  described  in  one case [6]. O th e r  w orkers 
fo u n d  no sign o f c o ag u lo p a th y  a f te r  sp len ec to m y  perform ed fo r  th e  sam e 
reaso n  [8].

S p lenectom y resu lts  in  clinical cu re  o f ce rta in  syndrom es assoc ia ted  
w ith  haem orrhag ic  m an ifesta tio n s, such  as W erlh o f’s disease. T h e  qu estio n , 
how ever, w h e th e r clin ical cure  m ay  be reg a rd ed  as synonym ous w ith  no rm al 
b lood  c lo ttin g  an d  fib rino lysis , has y e t  to  be answ ered.

T he aim  o f th e  p re sen t s tu d y  has been  to  ascerta in  w h e th e r a loss o f th e  
physio logical fu n c tio n  o f th e  spleen in  n o rm a l an d  in  certa in  p a th o lo g ic  cond i
tio n s  involves an y  blood  c lo ttin g  a b n o rm a lity  dem onstrab le  b y  th ro m b e la s 
to g ra p h y .
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M aterial and  m e th o d

T h ro m b e las to g rap h y  (T E G ), the  m eth o d  in tro d u c e d  b y  H a rtert  [5], allow s to  
d e te c t  ab n o rm alitie s o f c lo tt in g  a n d  fibro lysis w hich m a y  be to o  sub tle  to  be id en tified  b y  con
v e n tio n a l  coagulation  s tu d ie s , th ese  reflecting  th e  o u tco m e  o f th e  coagulation  d e fec t r a th e r  
th a n  i ts  dynam ics.

I n  th e  stud ies, a H eilige  ty p e  th ro m b e las to g ra p h  w as u sed . Blood was w ith d raw n  w ith  
a coneless needle, w ith  th e  a p p a ra tu s  close a t  h an d . T h e  f i r s t  few  m l of blood w ere d isca rd ed , 
th e n  th e  blood s tream  w as d ire c te d  in to  th e  cu v e tte , care  b e in g  tak e n  to  avoid  b u b b lin g  or 
tu rb u le n c e . The c u v e tte  w as th e n  p laced  in to  th e  a p p a ra tu s  w ith in  30 sec. N a tiv e  b lood  teas 
u se d  b ecause  there  is som e ev id en ce  th a t  certa in  p h e n o m e n a , in  p a rticu la r  th e  step  p h e n o m 
e n a , req u ire  whole b lood  fo r  th e ir  p ro d u c tio n  [3], a lth o u g h  th e y  have been n o te d  a f te r  r e 
ca lc if ica tio n  of c itra te d  p la sm a  to o  [6]. The p a ra m e te rs  d e te rm in e d  were r ( reac tio n  tim e), 
к (c lo t fo rm atio n  tim e), m A  (m ax im u m  am p litu d e) a n d  E  (e la stic ity ), derived fro m  th e  la t te r  
[1, 10]. T he th ro m b e la s to g ra p h ic  index  w as also e s t im a te d , on  th e  basis o f Or l ik o v  a n d  
Sh o p f e r ’s [9] fo rm ula ,

r X k
~  m A

F ib r in o ly tic  a c tiv ity  w as assessed  sem iq u a n tita tiv e ly  a n d  g ra d ed  -f- if  th e  am p litu d e  n a rro w ed  
to  20 m m  w ith in  4 h o u rs; - ) - +  i f  th is  requ ired  2 h o u rs; —|—|—f— if th e  am p litu d e  fell to  0 w ith in  
4 h o u rs  o r if  i t  a tta in e d  a g a in  20 m m  w ith in  1 hour.

Irreg u la ritie s  o r d e fo rm a tio n s  o f the  T E G , in c lu d in g  th e  step  phenom enon w ere e v a lu a t
ed  a p a r t  from  fib rino lysis, since  th e  tw o phenom ena m a y  be in d ep en d en t of each  o th e r  [1, 2].

T E G  was p e rfo rm ed  in  28 cases. The p a tie n ts , 16 m ales an d  12 fem ales, w ere b e tw een  
6 a n d  58 y ears of age, all h a v in g  been sub jected  to  sp le n ec to m y  m ore th a n  one y e a r  earlie r. 
T h e  d iagnoses and th e  v a lu e s  fo r th e  T E G -index , are  seen  in  F ig . 1.

R esults

T ab le  I  shows th e  m ean  T E G  values in  th e  p a tie n ts  having  h ad  sp len ec 
to m y  fo r  in ju ry  an d  fo r  liv e r  disease, and  th e  p ro b a b ility  levels o b ta in e d  b y  
S tu d e n t’s t  te s t a g a in s t n o rm a l contro ls (T ab le  I) . T he T E G  d a ta  o f th e  
p a t ie n ts  hav ing  h a d  sp len ec to m y  for th e  o th e r  reasons are p re sen ted  in  
T a b le  I I .

F ig . 1 shows th e  T E G -in d ex . In  ag reem en t w ith  O r l i k o v  an d  S h o p f e r  

[9] th e  figures w ere fo u n d  to  app rox im ate  u n i ty  in  th e  contro ls. A n in crease  
is in d ic a tiv e  of h y p o co ag u lab ility , a decrease o f  h y p erco ag u lab ility  (F ig . 1).

In  th e  tw o g ro u p s, th e  resu lts w ere as follow s. In  th e  g roup  w here  
sp len ec to m y  had  b een  m a d e  necessary  b y  in ju ry , no sign ifican t change in  r 
w as n o te d , in o p p o sitio n  to  a sign ifican t d ecrease  in  th e  value fo r к  an d  a 
s ig n if ic a n t increase fo r m A  a n d  and  E .  In  th e  g ro u p  o f liver disease, th e  v a lu e  
fo r r  w as n o t s ig n ifican tly  a ffec ted  w hereas t h a t  fo r к  was reduced  to  th e  level 
o f  sign ificance. This w as also  tru e  for m A ,  w hile  th e  increase in  E  d e riv ed  from  
th is  p a ra m e te r  w as n o t  s ig n ifican t. The s ig n if ican t a n d  non-sign ifican t changes 
c o n s is te n tly  po in ted  to  a h y p e rco ag u lab ility  in  b o th  groups, as i l lu s tra te d  b y  
th e  d iag ram  w here i t  can  be  seen th a t  th e  T E G  in d e x  was a round  u n ity  in  th e  
c o n tro ls  an d  below u n i ty  in  th e  tw o p a tie n t g ro u p s . A T E G  index  in d ic a tiv e  of 
h y p o co ag u lab ility  w as fo u n d  in  4 cases in  th e  to ta l  series of 38 p a tie n ts , i.e.
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in  one each of th e  co n tro ls , an d  of th e  groups o f liv e r disease, W erlh o f’s disease, 
an d  hypersp len ism .

A m o d era te  f ib rin o ly tic  a c tiv ity  was n o ted  in  6 cases, in  4 o f th e  in ju ry  
group , an d  one in  th e  liv e r disease-group, an d  in  a p a tie n t  who h a d  been  sub-

ТаЫе I

Controls 
(n =  11)

Injury 
(n =  10)

Hepatic 
disease 

(n = 11)
Probability level 

(Student)

12.4

Г

8.1

11.2

10.7

0.2 >  p >  0.1

0.1 >  p >  0.05

к 6.4 p <  0.001

6.7 0.05 >  p  >  0.02

50.3

m A

103.9

56.8

58.3

0.01 >  p > 0.001

0.05 >  p >  0.02

E 132.7

151.6

0.01 >  p  > 0 .001

0.1 >  p  >  0.05

je c te d  to  sp lenectom y  fo r echinococcus. T he T E G  o f a p a tie n t w ith  cirrhosis 
was m arked  b y  a b u lb ifo rm  p a tte rn  in d ica tiv e  o f enh an ced  fib rino lysis  w ith  
h y p erco ag u lab ility . A  s tep  phenom enon  w as n o t o bserved  in  any  o f th e  cases.
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Table I I

No. Patient Dg- t k mA

I. OM. W e rlh o fs  disease 12.5 8.1 59

2. SzM. W e rlh o fs  disease 13.7 7.5 59

3. U J . W erlh o f’s disease 14.5 10.8 40

4. GyS. h y p ersp len ism 10.6 6.2 65

5. M J. hypersp len ism 15.0 12.5 37

6. ТА. hypersp len ism 14.5 7.5 50

7. KM. echinococcus 16.2 5.6 50

D iscussion

I t  has a lread y  been  p o in te d  o u t th a t  w hile some w orkers fa iled  to  d e tec t 
a n y  a lte ra tio n  of T E G  in  su b je c ts  h av in g  h ad  sp lenec tom y  fo r h aem oly tic  
a n a e m ia  [8], o thers n o te d  signs o f h y p e rco ag u lab ility  [61, in c lu d in g  th e  step  
p h en o m en o n . An a d d itio n a l defic iency  in  f ib rin o ly tic  a c tiv ity  w as com m on. 
C h an g es in  th e  p la te le t c o u n t, an d  in  T E G , in c lud ing  th e  s tep  phenom enon  
p o in t  to  a causal in v o lv e m e n t of a d efic ien t n u m b e r or fu n c tio n  o f p la te le ts  [1]. 
S im ila r  abnorm alities h a v e  been  n o ted  in  leu k aem ia  an d  in  o th e r  cond itions 
a sso c ia te d  w ith  leu k o cy to sis , th e  n o rm aliza tio n  of leu k o cy te  c o u n t being 
acco m p an ied  by  th a t  o f T E G  [2, 3, 4]. I t  has been  also suggested  th a t  a fte r 
sp len ec to m y  for h aem o ly tic  anaem ia  it  is th e  d efic ien t p la te le t fu n c tio n  w hich 
co u n te rb a la n ce s  th e  h y p e rco ag u lab ility  to  an  e x te n t th a t  so lely th e  T E G  
p ro v e s  its  existence, as re f le c ted  b y  th e  s tep  p henom enon . I t  w as th is  find ing  
w h ic h  has p ro m p ted  us to  s tu d y  th e  T E G  a fte r  sp lenectom y.

T h e  p resen t o b se rv a tio n s  show ed th a t  th e  T E G  reveals p e rs is te n t changes 
in d ic a tiv e  of h y p e rco ag u lab ility , in  th e  presence o f no rm al e ry th ro c y te , leu k o 
c y te  a n d  p la te le t co u n ts  lo n g  y ea rs  a fte r  sp lenec tom y , w h e th e r p erfo rm ed  for 
in ju r y  in  otherw ise n o rm a l su b jec ts  or for liv e r disease. A s tep  phenom enon  
h a s  n o t  been en co u n tered  in  th e  p re sen t cases. T h e  signs of h y p e rco ag u lab ility  
c o n s is te d  in  a re spec tive  in crease  and  a decrease in  к  an d  m A ,  p a ram e te rs  
re f le c tin g  changes in  th e  n u m b e r and  fu n c tio n  o f p la te le ts  [1, 8, 10], a lth o u g h  
th e  ro le  of a p o te n tia l se ru m  fa c to r  affecting  th e  s ta b ility  o f p la te le ts  has also 
b e e n  suggested  [1].

T he p resen t re su lts  seem  to  suggest th a t  th e  p rim a ry  cause o f  th e  s ta t is 
t ic a l ly  sign ifican t, th o u g h  c lin ica lly  la te n t, h y p e rco ag u lab ility  a f te r  sp lenec
to m y  lies in  ab n o rm alitie s  o f p la te le t fu n c tio n  due to  th e  loss o f  in fluence  
e x e r te d  b y  th e  spleen on th e  c lo ttin g  sy stem . T hough  th is  concealed  h y p e r
c o a g u lab ility  in  itse lf  h as  h a rd ly  ever an y  d irec t clinical consequence [6], it
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invo lves th e  hazard  of c lin ical m an ife s ta tio n s  in  th e  presence of o th e r  fa c to rs  of 
local or general n a tu re  fav o u rab le  fo r h y p erco ag u lab ility , such  as va rico se  
vein s  or th e  use of o ra l co n tracep tiv es  [11]. T h is  im plica tes th a t  even  i f  sp len 
ec to m y  has been p erfo rm ed  for in ju ry  in  o therw ise  norm al su b je c ts , th e  
ex istence  of a la te n t  h y p e rc o a g u la b ility  m u s t be ta k e n  in to  a c c o u n t as a 
fa c to r  co n tra in d ica tin g  th e  use of o ra l co n tracep tiv es .
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The QRS complex has been studied for spatial magnitude and spatial velocity in 
441 clinical cases. Spatial magnitude was derived by means of an analogue computer, 
the bioelectrically instructed triaxicardimeter. Spatial velocity was computed by auto
matic analysis. The analogues of spatial magnitude (M), azimuth (H°) and elevation 
(V°) were converted to digital values after being resolved into instantaneous vectors 
of 10 m/sec, and the numerical data of the components XYZ were obtained on grounds 
of the trigonometric functions yielded by the ODRA 1204 computer. Scalar values of 
spatial velocity were calculated from the values of the components on the basis of the 
sV-formula. The curves of spatial magnitude and spatial velocity were reproduced from 
the numerical data on the basis of 10 m/sec units or spatial magnitude, of 1/8 cycles, 
for spatial velocity, and the averages referred to the individual patient groups (graphic 
algorhythins) were analyzed.

S pa tia l m ag n itu d e  m eans th e  v ec to r  q u a n t i ty  derived  from  th e  co o rd i
n a te s  X Y Z .  Q u an tific a tio n  o f sp a tia l m ag n itu d e  is based on th e  P y th a g o re a n  
sp a tia l th eo rem :

M  =  У м х ^ м у 1 +  M z2

w here X Y Z  re p re se n t th e  C artesian  co o rd in a tes . A po lar v ec to r is d e fin e d  by 
its  m ag n itu d e , o rien ta tio n  and  th e  u n it  of m easu re  correspond ing  to  i ts  p h y s 
ical ch a rac te r. T he m agn itude  o f  p o la r v ec to rs  is defined b y  th e i r  sp a tia l 
m ag n itu d e , an d  o rien ta tio n s b y  th e  a z im u th  an d  e levation  ang les. S p a tia l 
ve lo c ity  (sV) m eans th e  velo c ity  o f  sp read  o f im pulse co m p u ted  o r  d eriv ed  
from  th e  co o rd ina tes X Y Z .  Q u a n tif ic a tio n  o f sp a tia l velocity  is b a se d  on th e  
fo rm ula

I j d x 2 d y 2 d z  | 2

/  = U J +
d t

- f -
d t  j

■where X Y Z  re p re se n t th e  C artesian  co o rd in a tes  an d  dx, dy and  d z th e i r  changes 
in  th e  function  o f dt. S patia l v e lo c ity  is a sca la r m agn itude , d e fin ab le  b y  one 
single num erica l v a lue  and  b y  its  u n ity  of m easu re . S patia l v e lo c ity  E C G  re p 
resen ts  th e  ro ta tio n  velocity  o f th e  sp a tia l VCG loop in  a sca la r fo rm . Con
seq u en tly , th e  f a r th e r  a p a r t a re  th e  in d iv id u a l po in ts  of th e  sp a tia l L issa jous- 
loop resolved in to  in s ta n ta n e o u s  v ec to rs , th e  g rea te r th e  ro ta tio n  v e lo c ity  of 
th e  loop, and  converse ly .
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D efin ition  of b o th  s p a tia l  m agnitude a n d  s p a tia l  ve locity  req u ire  m a th e 
m a tic a l  or au to m atic  a n a ly s is  b y  com puter te c h n iq u e s . In  clinical p rac tice  th e  
p a ra m e te rs  of sp a tia l m a g n itu d e  are derived  e i th e r  num erica lly  or g rap h ica lly . 
F o r  p r im a ry  graph ica l d is p la y  special-purpose c o m p u te rs , for p rim ary  n u m e r
ic a l  d isp lay  d ig ita l c o m p u te rs  are used.

T h e  analogue c o m p u te r  described b y  S a y e r s  [1] w as su ited  for th e  d e fi
n i t io n  o f spatial m a g n itu d e . T he analogue c o m p u te r  of A b i l d s k o v  e t al. [ 2 ] ,  

M o o r e  e t al. [3] an d  o f A n t a l ó c z y  e t al. [ 4 ]  is su ita b le  for th e  d e fin itio n  of 
s p a t ia l  m agn itude  a n d  o f  i ts  o rien ta tio n  and  o f  th e  a z im u th  and  e leva tion  angles.

S p a tia l ve locity  w as  defined  b y  H e l l e r s t e i n  an d  H a m l i n  [ 5 ] .  S a n o  

e t  a l. [6], M o r i  [7] a n d  K e n e d i  et al. [8] d e riv e d  i t  b y  m eans of analogue com 
p u ta t io n  and  c h a ra c te r iz e d  i ts  norm al an d  a b n o rm a l p a tte rn s .

Y a n o  a n d  P i p b e r g e r  [ 9 ] ,  M a c f a r l a n e  e t  a l .  [ 1 0 ] ,  R u t t k a y - N e d e c k y  

a n d  R i j l a n t  [ 1 1 ]  h a v e  d e f i n e d  t h e  n u m e r i c a l  p a r a m e t e r s  o f  s p a t i a l  

m a g n i t u d e  a n d  o f  s p a t i a l  v e l o c i t y  b y  a u t o m a t i c  a n a l y s i s  a n d  d i s p l a y e d  t h e m  

g r a p h i c a l l y .  I n  t h e  P i P B E R G E R - p r o g r a m  t h e  d a t a  f o r  b o t h  s p a t i a l  m a g n i t u d e  

a n d  s p a t i a l  v e l o c i t y  a r e  c o m p u t e d  b y  a u t o m a t i c  a n a l y s i s  f r o m  t h e  n u m e r i c a l  

d a t a  o f  t h e  C a r t e s i a n  X  Y Z - c o o r d i n a t e  s y s t e m .

M aterial and m eth o d

Spatial magnitude was determined by means of the triaxicardiometer [12, 13, 14, 15, 
16, 17, 18, 19]. Spatial velocity was computed by automatic analysis. The triaxicardiometer 
(TCM) is an analogue computer fed directly by the biocurrents o f  F r a n k ’s lead system [20]. 

The operating units of TCM return the functions

spatial magnitude: M  =  Ÿ M x 2 M y -  -j- M z 2

. , ,o  . Maeazimuth: H  =  arc • sin —
M xz

Melevation: V °  =  arc ■ sin , ,
M y

The M ,  H °  and V°  values provided by the output unit of TCM are registered on a multichannel 
direct-writing ECG equipment in the form of diagrams, the triaxicardiograms.

The analogues of spatial magnitude (M), azimuth ( H ° )  and elevation ( V° )  angles were 
converted to digital values after being resolved into instantaneous vectors of n/10 m/sec units. 
In the interest of comparability the QRS complexes of varying duration were divided into 8 
units. The M, H °  and V °  values per 1/8 cycle were computed from the respective measured 
values by linear interpolation. When the width of QRS measures 80 msec, then the values 
per 1/8 cycle correspond exactly to 10 m/sec. If, however, the width of QRS exceeds 80 msec, 
as it was the case in the groups with bundle branch block and fascicular block, then the values 
per 1/8 cycle are obviously above 10 m/sec. The numerical data for the components X ,  Y  and Z  
were derived from the trigonometric functions yielded by computer ODRA 1204,

X  =  M  ■ cos ■ V°  ■ cos H °
Z  =  M  • cos • V° ■ sin H°
У =  M  ■ sin • V°

From the data thus obtained the scalar values of spatial velocity were computed on the basis 
of the sV formula. The curves of spatial magnitude and spatial velocity were plotted on the 
basis of the numerical data for spatial magnitude and spatial velocity referred to the 10 m/sec 
and 1/8 cycles, respectively, and their averages in the individual patient groups (graphic algo- 
rythm s) were analyzed for configuration.
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R esults

From  th e  440 su b jec ts  s tu d ie d , a n o rm a l con tro l group a n d  19 p a tie n t 
g ro u p s w ere fo rm ed . T ab les  I ,  I I  an d  I I I  show  th e  m ean  v a lu es  fo r  sp a tia l 
m a g n itu d e  and  its  s c a tte r ,  an d  th e  sp a tia l ve lo c ity  com ponen ts o f Q R S per 
10 m /sec and  1/8 cycle.

In  Figs 1 an d  2, th e  m ean  d a ta  seen in  th e  T ables are re p re se n te d  g ra p h i
ca lly . F ig . 1 show s th e  cu rves o f sp a tia l m a g n itu d e , Fig. 2 tho se  o f  sp a tia l  ve-

mV/10

F ig . 1. G raphical a lg o rh y th m s o f  sp a tia l m ag n itu d e  (M j in  norm al and  a b n o rm a l cases. The 
o rd in a te  rep resen ts th e  sp a tia l m ag n itu d e  in  mV/Ю , th e  abscissa th e  c o rre sp o n d in g  values

re fe rred  to  th e  1/8 cycles

lo c ity  in  th e  p a tie n ts  an d  con tro ls . T he in d iv id u a l trac ings refe r to  th e  follow 
in g  g roups:

1. N orm al con tro ls
2. a n te ro -sep ta l in fa rc tio n
3. ex tensive  a n te r io r  in fa rc tio n
4. an te ro -la te ra l in fa rc tio n
5. p o s te ro -d iap h rag m al in fa rc tio n
6. ex tensive  p o s te rio r  in fa rc tio n
7. an te ro -p o ste rio r in fa rc tio n
8. le ft b u n d le -b ran ch  block , u n co m m o n  ty p e

5 Acta Medica Academiae Scientiarum Hungaricae 31, 1974
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Table I

Clinical diagnosis
Number

of
cases

M mV/10 sV m/V/lOxmsec

1/8 2/8 3/8 4/8 5/8 6/8 7/8 8/8 1/8 2/8 3/8 4/8 5/8 6/8 7/8 8/8

1. N orm al controls 40 2.0 6.5 15.0 15.6 11.8 7.8 3.1 1.4 0.20 0.68 1.06 0.98 1.12 0.95 0.59 0.21
± 1 . 1 3.5 5.4 5.0 6.1 6.1 2.5 1.4 0.39 0.38 0.41 0.47 0.72 0.58 0.16

2. A ntero-sep ta l in farc tion 43 1.6 6.2 13.3 17.8 15.3 10.5 5.1 2.0 0.16 0.57 0.84 0.71 0.74 0.91 0.70 0.39
+  0.9 3.8 4.6 4.9 6.8 7.3 5.2 2.7 0.35 0.33 0.34 0.36 0.37 0.57 0.38

3. E xtensive  an terio r
in farc tion 10 1.7 4.7 11.7 15.6 14.6 8.7 3.4 1.2 0.17 0.37 0.88 0.69 0.84 0.94 0.62 0.28

+  0.8 2.6 6.5 5.0 4.1 5.5 2.9 1.2 0.25 0.49 0.28 0.44 0.46 0.35 0.21

4. A ntero -la te ra l in farc tion 5 1.8 4.8 9.8 16.2 17.8 13.0 5.4 1.2 0.18 0.40 0.77 1.10 0.80 0.89 0.95 0.49
+  1.0 2.6 6.3 4.5 3.7 2.4 1.0 0.7 0.26 0.38 0.19 0.37 0.47 0.36 0.15

5. P ostero-d iaphragm al
infarction 42 2.1 5.8 11.7 15.4 12.5 8.1 4.1 2.1 0.21 0.59 0.91 1.01 0.95 0.84 0.49 0.24

+  0.9 2.7 5.8 5.8 5.3 4.3 3.0 1.6 0.32 0.45 0.44 0.41 0.46 0.28 0.23
6. E xtensive  posterior

infarc tion 12 1.8 5.4 9.8 13.0 13.1 7.5 4.9 2.3 0.18 0.43 0.91 0.85 1.21 1.04 0.64 0.34
+  0.7 1.7 4.1 6.1 6.2 4.7 3.4 2.1 0.19 0.35 0.44 0.50 0.50 0.58 0.26

7. A ntero-posterio r in farc tion 17 2.2 6.1 12.3 18.0 16.9 12.5 7.5 2.8 0.22 0.49 1.04 0.97 0.90 0.64 0.79 0.61
+  0.9 3.4 6.5 6.7 8.2 9.5 6.9 3.4 0.35 0.74 0.59 0.55 0.29 0.50 0.61

Table II
8. L eft bundle-branch

block, uncom m on type 49 6.8 18.6 24.9 25.0 20.8 14.6 7.1 1.8 0.68 1.35 0.80 0.40 0.62 0.82 0.90 0.67
+  3.3 5.9 6.3 6.7 7.0 7.3 5.0 1.5 0.47 0.36 0.30 0.40 0.35 0.44 0.48

9. L eft bundle-branch
block, com m on type 13 8.4 24.7 30.4 28.3 23.3 15.9 7.7 1.9 0.84 1.81 0.80 0.51 0.76 0.99 0.96 0.68

+  1.6 3.6 5.1 5.6 7.0 6.5 3.6 1.2 0.37 0.39 0.37 0.31 0.32 0.37 0.37

10. L eft an te rio r hem iblock 43 2.4 6.5 11.6 14.4 14.4 11.6 7.0 2.9 0.24 0.59 0.84 1.02 0.95 0.76 0.73 0-50
+  0.9 2.8 4.5 5.5 5.6 6.4 6.4 2.1 0.28 0.36 0.59 0.48 0.46 0.59 0.53
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11. R igh t bundle-branch
block, classic form 7 4.0 9.5 10.8 6.8 5.8 5.1 3.8 1.7 0.40 0.74 0.59 0.96 0.47 0.18 0.19 0.22

+  1.3 4.5 6.9 2.8 2.9 2.3 1.8 1.0 0.51 0.22 0.49 0.36 0.11 0.14 0.09
12. R igh t bundle-branch

block, uncom m on type 9 4.8 14.2 9.7 6.5 5.6 4.9 3.2 1.2 0.48 1.13 1.09 0.93 0.45 0.22 0.22 0.22
+  1.6 4.5 4.2 2.3 1.3 1.6 1.8 1.2 0.40 0.33 0.34 0.27 0.10 0.10 0.11

13. R igh t bundle-branch
block, com m on type 26 4.3 12.8 9.7 6.8 6.6 6.6 5.1 2.4 0.43 1.07 1.03 1.00 0.49 0.32 0.21 0.31

+  2.1 4.5 5.0 3.5 2.7 2.7 2.9 1.6 0.37 0.58 0.55 0.26 018 0.13 0.18
14. L eft an te rio r hem iblock

w ith  r ig h t bundle-branch  
block (Lenègre’s syndrom e) 11 4.0 10.0 10.2 10.8 10.1 7.3 4.1 1.5 0.40 0.85 0.95 1.10 0.60 0.53 0.38 0.28

+  1.7 4.2 3.1 5.1 5.5 3.9 2.5 1.0 0.34 0.52 0.29 0.22 0.23 0.25 0.19

Table III
15. Left ven tricu lar

hyp ertro p h y 58 2.9 8.7 19.3 25.8 25.1 18.1 8.6 2.9 0.29 0.81 1.31 1.28 1.24 1.28 1.24 0.72
+  1.3 4.8 7.5 7.4 9.0 9.9 7.1 2.5 0.42 0.51 0.41 0.61 0.63 0.77 0.64

16. T igh t v en tricu lar
hyp ertro p h y 12 2.2 5.4 14.7 17.6 12.0 8.0 3.8 1.5 0.22 0.51 1.18 0.71 1.17 1.11 0.60 28.1

II.К 3.8 8.6 4.8 4.3 5.7 1.4 0.8 0.45 0.64 0.30 0.48 0.58 0.55 0.0
17. L eft an te rio r hem iblock

and an tero -sep ta l 
infarction 18 2.3 8.5 15.4 18.9 17.2 12.2 5.6 2.4 0.23 0.73 0.81 0.77 0.66 0.69 0.84 0.55

+  1.4 5.0 6.1 6.3 6.5 6.7 4. 2.2 0.43 0.29 0.38 0.32 0.25 0.61 0.39
18. R igh t bundle b ranch-

block and antero-sep ta l 
infarction 4 2.8 7.6 7.0 6.5 7.4 6.8 5.3 2.3 0.28 0.57 0.46 0.85 0.49 0.21 0.19 0.49

+  1.0 3.2 2.3 4.2 2.2 1.8 1.7 1.1 0.22 0.17 0.18 0.31 0.13 0.06 0.37
19. Lenègre’s syndrom e and

antero-sep ta l infarction 5 3.7 11.6 13.7 8.2 8.6 10.0 8.0 3.4 0.37 0.85 0.73 1.24 0.82 0.42 0.25 0.47
+  1.0 2.9 5.0 5.3 2.7 2.6 2.6 1.2 0.26 0.22 0.46 0.25 0.15 0.08 0.17

20. Left an te rio r hem iblock
and postero-diaphragm al 
infarction 17 1.9 5.5 11.4 14.2 10.1 7.8 3.9 1.7 0.19 0.50 0.88 1.03 1.06 0.74 0.52 0.30

+  1.0 3.3 5.1 5.8 4.9 4.5 1.4 0.8 0.28 0.48 0.56 0.52 0.38 0.37 0.19
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9. le ft b u n d le -b ran ch  b lock , com m on ty p e
10. le ft an terio r h em ib lo ck
11. rig h t b u n d le -b ra n c h  block, classic form
12. rig h t b u n d le -b ran ch  block , uncom m on ty p e
13. rig h t b u n d le -b ra n c h  block , com m on ty p e
14. le ft an terio r h em ib lo ck  w ith  r ig h t b u n d le -b ran ch  b lock  (L enègre’s 

sy n d ro m e )

n

Л A,

1У- Л/
F ig . 2 . G rap h ica l a lg o rh y th m s o f  sp a tia l  v e lo c ity  in  n o rm al a n d  ab n o rm al cases. T h e  o rd in a te  
re p re s e n ts  th e  spatia l v e lo c ity  in  0.1 m V/sec, th e  abscissa  th e  co rresponding  v a lu e s  referred

to th e  1/8 cycles

15. le ft v en tricu la r h y p e r tro p h y
16. rig h t v e n tr ic u la r  h y p e r tro p h y
17. le ft an terio r h em ib lo ck  an d  an te ro -se p ta l in fa rc tio n
18. rig h t bundle b ra n c h -b lo c k  and  a n te ro -se p ta l in fa rc tio n
19. L enegre’s sy n d ro m e  an d  an te ro -sep ta l in fa rc tio n
20 . le ft an terio r h e m ib lo c k  an d  p o s tc ro -d iap h rag m al in fa rc tio n

D iscu ss io n

M axim um  m ean s p a tia l  m ag n itu d e  co rresponds u n d er n o rm a l cond itions 
o n  th e  evidence of our d a ta  a n d  accord ing  to  P i p b e r g e r , to  16 mV/Ю . In  pos- 
te ro -d ia p h ra g m a l in fa rc tio n  a n d  in  ex tensive  in fa rc tio n s  th e  va lu e  is sm aller,
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•while in in fa rc tio n s  of o th e r  ty p es i t  u sua lly  v a r ie s  w ith in  th e  n o rm al ran g e . 
Y a n o  and P ipberger  [9] found  su b n o rm al va lu es  in  all in fa rc tion  groups. I n  th e se  
th e re  is a delay  in  th e  p eak  of M: i t  m easures 42 to  46 m/sec ag a in s t 35 m /sec 
in  no rm al cases. T h e  in trin s ic  deflec tion  o f th e  sp a tia l  m agn itude  th u s  w idens. 
T h e  ascending lim b  o f M often  ex h ib its  an  in i t ia l  b re a k  w hich co rresp o n d s to  
a w idened Q in th e  co n v en tio n a l ECG. In  le ft b u n d le -b ra n c h  block, th e  sp a tia l  
m ag n itu d e  is o f a h ig h  am p litu d e  w ith  no b re a k . In  re a lity , th e  M is w ide  b u t  
for th e  sake of c o m p a ra b ility  we h av e  found  i t  co n v en ien t to  d iv ide th e  Q R S - 
com plexes of v a r ia b le  d u ra tio n  in to  eigh t eq u a l p a r ts  an d  to  express th e  v a lu es  
p er 1/8 cycle. In  le f t  v e n tr ic u la r  h y p e r tro p h y  th e  sp a tia l m ag n itu d e  cu rv es 
a re  h igh and  m ay  be  s ligh tly  w idened  in  acco rd an ce  w ith  th e  successive s tag es  
of h y p e rtro p h y . T h e  J - ju n c tio n  is, how ever, less sh a rp ly  d em arca ted  fro m  th e  
ST-segment th a n  in  le f t b u n d le -b ran ch  block, fu r th e rm o re  th e  e levation  o f ST a n d  
th e  tallness of T  are  also less m arked . In  r ig h t b u n d le -b ra n c h  block, M is low  an d  
its  values successively  decrease a f te r  th e  4/8  p o in t o f Q R S. Y a n o  an d  P ip b e r g e r  
[9] rep o rted  on s im ila r find ings. In  L enègre’s sy n d ro m e  th ere  is a p la te a u  co r
respond ing  to  th e  p e a k  of M. In  re a lity , in  r ig h t  b u n d le -b ran ch  b lock  th e  tr i-  
ax icard iog ram  is m a rk e d  by  a deep, d is tin c t d ip  se p a ra tin g  th e  electric  a c t iv i ty  
o f th e  rig h t an d  o f  th e  le ft ven tric le . In  th e  M -a lg o ry th m s of th e  cases o f  r ig h t 
b u n d le -b ran ch  b lock  p resen ted  here th e  d ip  is less m arked , ow ing to  su p e r
positio n  of th e  in d iv id u a l com ponen ts as a re s u lt  o f th e  division of Q R S  in to  
e ig h t equal p a r ts . H ow ever, th e  sp a tia l m a g n itu d e s  in  rig h t and  le f t b u n d le  
b ra n c h  block are  ty p ic a l enough to  be conclusive  o f these  processes.

U nder n o rm a l cond itions, th e  sp a tia l v e lo c ity  ECG  exh ib its  tw o  p eak s  
d en o ted  b y  S a n o  e t  al. [6] an d  g 2; th e  in i t ia l  p eak  being sm aller th a n  th e  
te rm in a l one. T h is is in  accordance w ith  th e  p re se n t find ings [6, 8, 10]. I n  th e  
p resen t groups o f p o s te ro d iap h rag m al in fa rc tio n , le ft an te rio r hem ib lock  a n d  
r ig h t b u n d le -b ran ch  b lock  of uncom m on ty p e , th e  sV ECG show ed b u t  one 
p eak . In  m y o card ia l in fa rc tio n  o f p o s te ro -d ia p h ra g m al site, Y a n o  a n d  P i p 

b e r g e r  [9] too  h a v e  fo u n d  a single p eak  o n ly . O n th e  o ther h a n d , in  th e  
g roups of an te ro - la te ra l in fa rc tio n , an te rio -p o s te rio r  in fa rc tion  and  le ft b u n d le - 
b ran ch  block, th e  in itia l peak  of th e  sY ECG is ta lle r  th a n  norm al. A cco rd ing  
to  M a c f a r l a n e  e t al. [10] an d  S a n o  e t al. [6] to o , sY is increased  in  le f t 
v e n tr ic u la r  h y p e r tro p h y  b u t  decreases, as co m p ared  w ith  norm al v a lu es , in  all 
in fa rc tio n  groups.

In  left v e n tr ic u la r  h y p e rtro p h y , th e  d is ta n c e  betw een  th e  tw o  p eak s  is 
w ide. The in itia l a n d  th e  te rm in a l peaks are  a p p ro x im a te ly  equal in  ex te n s iv e  
a n te r io r  in fa rc tio n , in  a n te ro -sep ta l in fa rc tio n  asso c ia ted  w ith  le ft a n te r io r  
hem iblock , an d  in  r ig h t and  le ft v e n tr ic u la r  h y p e rtro p h y . W hile in  a n te ro - 
sep ta l in fa rc tio n , Y a n o  an d  P i p b e r g e r  [9] fo u n d  tw o  p rac tica lly  eq u a l p eak s , 
accord ing  to  S a n o  e t  al. [ 6 ] ,  in  in te rio r  in fa rc tio n  th e  f ir s t  peak  is h ig h e r th a n  
th e  second. On th e  o th e r  han d , th e  second p eak  is m u ch  h igher th a n  th e  f i r s t  in
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e x te n s iv e  poste rio r in fa rc tio n , in  r ig h t b u n d le -b ran ch  block, in  L en èg re ’s 
sy n d ro m e , in  r ig h t b u n d le -b ra n c h  b lock  asso c ia ted  w ith  a n te r i-sp e ta l  in fa rc 
t io n  a n d  in  L enègre’s sy n d ro m e  asso c ia ted  w ith  an te ro -sep ta l in fa rc tio n . T he 
v a lu e  fo r  th e  in itia l sY -peak  is increased  in  le f t  b u n d le -b ran ch  b lo c k  an d  in  
le f t  v e n tr ic u la r  h y p e r tro p h y , w hile th a t  fo r  th e  te rm in a l sV -peak is decreased  
in  r ig h t  b u n d le -b ran ch  b lock  and  in  L en èg re ’s syndrom e. K e n e d i  e t  al. [8 ]  

also  fo u n d  a decrease in  a m p litu d e  o f th e  te rm in a l po rtion  o f sV.
A s proposed  b y  M a c f a r l a n e  e t al. [10], sV can be re p re se n te d  in  th e  

c o o rd in a te s  of sV an d  M to o , b y  p lo ttin g  th e  m ax im um  values fo r  sV an d  M. 
T h o u g h  th e  d a ta  th u s  o b ta in e d  are to  som e e x te n t m ore in fo rm a tiv e , th e  d a ta  
re la t iv e  to  sV have in  o u r v iew  little  to  ad d  to  th e  in fo rm ativ e  va lu e  o f  th e  sp a tia l 
m a g n itu d e . This is th e  op in ion  of M a c f a r l a n e  e t  al. [10] to o . T he sV ECG  in  
i ts e lf  is o f little  in fo rm a tiv e  value. A cco rd in g  to  Y a n o  an d  P i p b e r g e r  [9 ]  

“ s p a t ia l  velocity  d id  n o t  c o n tr ib u te  m ore th a n  1 .5%  in  d iagnostic  reco g n itio n  
r a t e s ’’. O n th e  o th e r h a n d , sp a tia l m a g n itu d e  even  in  itse lf p ro v id es  v a lu ab le  
e le c tr ic  in fo rm atio n  in  v a rio u s  respects . F o r in s tan ce , in  rig h t an d  le f t  b und le - 
b ra n c h  b lo ck  and in  h y p e r tro p h y  o f e ith e r  v en tr ic le , th e  sp a tia l m a g n itu d e  is so 
c h a ra c te r is tic  as to  offer essen tia l d iag n o stic  in d ica tio n s a t  th e  f i r s t  glance. 
T h e  p o la r  vecto rs (sp a tia l m ag n itu d e , a z im u th  an d  elevation), on th e ir  p a r t , 
c o n ta in  all in fo rm ations p ro v id ed  b y  th e  h e a r t  as a bioelectric  g e n e ra to r . All 
e lec tro p a th o lo g ica l sy n d ro m es are d efin ab le  an d  q u an tifiab le  on th e  basis of 
th e  p o la r  vectors.
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The ro se tte  te s t  w as used fo r th e  s tu d y  o f  im m uno log ica l sen sitiza tio n  assoc iated  
w ith  chronic p y e lo n e p h ritis , the n u m b er o f ro se tte  fo rm in g  cells being, in  th e  presence 
o f specific an tig en s , a n  in d ica to r o f  th e  degree of im m u n e  response e lic ited  b y  th e  a n ti 
gen. The ro se tte  te s t  p ro v ed  positive  in  m o st a cu te  recu rren ces o f  chronic E . coli pyelo
n ep hritis . This w as n o t  th e  case in  P seu d o m o n as a n d  P ro te u s  in fections as fa r  a s  i t  could 
be  ju d g ed  from  th e  O -an tigen  of th ese  pa th o g en s. T he im m u n e  response w as poor in 
infections o f th e  low er u rin a ry  t r a c t .  T hese f in d in g s  suggest th a t  im m une responses 
o f  any  m ajor degree  a re  confined to  in fec tions a ffec tin g  th e  ren a l p a ren c h y m a  an d  even  
here  they  are t ra n s ito ry  and  in su ffic ien t for p ro tec tio n  from  recu rrence  an d  re in fection . 
T herap eu tic  a t te m p ts  m u st therefo re  be d irec ted  a g a in s t persistence  of th e  p a th o g en  
o r o f their an tig en s , a t  th e  site o f th e  im m une re ac tio n , i.e. in  th e  in te rs ti tia l  tissue  of 
th e  kidney.

I f  an infective p rocess takes a chronic course, th e n  th e  im m u n e  m echa
n ism s are  p robab ly  a t  fa u lt. T heir fa ilu re  m erits  ex ten siv e  s tud ies as th e y  
p ro v id e  a possib ility  fo r  re infections.

T he k idney and  th e  u rin a ry  p a th w a y s  are engaged  in  th e  rem o v a l of 
w aste  p roducts. T hese  p ro d u c ts  m ove in a cen trifu g a l d irec tion  a n d  u n d e r 
n o rm a l conditions th e  su rfaces of th e  u rin a ry  a p p a ra tu s  com m u n ica tin g  w ith  
th e  o u ts id e  w orld allow  no access to  an tigen ic  su b stan ces. This is th e  reason  
w hy in  th e  course o f p h y lo g en y  and  on to g en y  th e  ex c re to ry  organs h a v e  failed  
in  developing  p ro te c tiv e  im m une s tru c tu re s  co m p arab le  in  efficiency to  those  
o f th e  resp ira to ry  o rg an s (m ed iastin a l ly m p h  nodes) or o f th e  d igestive  t r a c t  
(P e y e r’s patches). T h e  p revalence o f  ch ron ic  u r in a ry  in fections ju s t ly  raises 
th e  questio n  w h e th e r th e  im m une sy s tem  is cap ab le  o f ad eq u a te  im m u n e  re 
sponses opposing th e  an tigen ic , in  th is  case b a c te r ia l invasion . In  resp ec t 
o f ch ron ic  p y e lonephritis  (CPN ), re search  has la rg e ly  been  concerned  w ith  th e  
id en tif ic a tio n  of c irc u la tin g  an tibod ies to  b ac te ria l an tig en s . I t  has been  found  
th a t  in  acu te  p y e lo n ep h ritis  th e  t i t r e s  of a n tib o d y  to  th e  O -an tigen  of th e  
in fec tiv e  agent (E . coli) a re  often  increased  [1, 2, 3, 4 ], an d  decline su b seq u en tly  
w ith  th e  progress o f th e  process to  th e  chronic s tag e . In  la te r  course, th e  levels 
o f th is  an tib o d y  a re  v a r ia b le  and no longer d is tin c tiv e  [5]. W hen p y e lo n ep h ri
tis  has reached th e  ch ro n ic  stage, an y  rise in  th e  level o f E . coli a n tib o d y  is

* P re se n t place o f  w o rk : I I .  D ept. In t .  Med. U n iv . M ed. School, B u d ap est.
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c o n f in e d  to  th e  periods of a c u te  recu rrence  [6, 7]. M oreover, h igh  t i t r e s  provide 
n o  sa feg u a rd  ag a in st recu rren ces or re in fec tions. So th e  m easu rem en t of th e  
c irc u la tin g  an tibod ies has no  a n y  sign ifican t d iagnostic  or th e ra p e u tic  value.

T hese considera tions h a v e  p ro m p ted  us to  s tu d y  th e  d ev e lo p m en t of 
p y e lo n e p h ritis  in to  ch ro n ic  fo rm  a t  th e  level o f cellu lar im m unocom pétence . 
I n  th e  experim en ts to  be  re p o r te d  we h av e  te s te d  in  C PN  th e  p a t ie n ts ’ T  and  В 
ly m p h o c y te s  for th e ir  resp o n siv en ess  to  th e  an tig en  of th e  iso la te d  in fec tive  
a g e n t  a n d  to  th e  a n tig e n  o f  ran d o m ly  selected  s tra in s .

M aterial and method

P atients, bacterial stra ins. 18 patients with CPN and 10 with infections of the lower 
urinary tract were studied. To be included in the study, their urinary cultures had to yield 
repeatedly the same strains of the same antibiotic sensitivity. E .  coli was isolated from 14, 
P s . pyocyanea  from 2, P roteus vu lgaris  from 2 CPN-patients. The cultures of all patients with 
infections of the lower urinary tract yielded E. coli. Serotyping of the strains was not done. 
As a control, either a randomly selected E .  coli strain was used, or the E .  coli U5-41 strain of 
known antigenic structure (1 : 1L : 7).

Preparation o f  0  antigen. The isolated pathogens were cultured on slant agar for 24 
hours from which a suspension in 5 ml physiological saline was prepared and boiled at 100 C 
for 1 hour. Then the suspension was made up with physiological saline to a final protein con
centration of approximately 2 mg/ml, and treated in an ultrasonic disintegrator type MSE 
(1.5 A, 1 min) so as to make the О antigen more suitable for the tests.

A n tigen  adsorption. The О antigen thus prepared was adsorbed onto defibrinated, three 
tim es washed and tannin-treated human erythrocytes, in the original way described by B oy- 
d e n  [8].

Imm unoadherence tests. The procedure described by B iozzi et al .[9] was used with some 
modifications. Heparinized blood was left to be sedimentated with 3% gelatin for 45 min, then 
the supernatant was collected, centrifuged, and the lymphoid cells were separated on Ficoll 
gradient to 95% purity [10].

Having adjusted the lymphocyte count to 25.000 //1, 0.2 ml of the antigen-coated 
erythrocytes was added to 0.2 ml of the lymphocyte suspension to give a lymphocyte/erythm- 
cyte proportion of approximately 1 : 100. The mixture was centrifuged at 300 g 10 min and 
incubated for another 15 min. The cell deposit was resuspended in nutrient medium and the 
number of rosette forming cells (RFC) per thousand lymphocytes was counted under the 
microscope. Counts over 3 : 1000 were regarded as positive.

Results

T he RFC co u n ts  o f th e  18 C P N -p a tien ts  are  show n in F ig . 1. E . colt 
in fe c tio n  was associa ted  w ith  h ig h  R F C -figures in  12 of 14 cases. T h is w as n o t 
th e  case in  in fections w ith  P seu d o m o n as an d  P ro teu s . In  a p p ro x im a te ly  50%  
o f th e  cases, positive  R F C -co u n ts , a lth o u g h  o f a slig h te r degree, w ere o b ta in ed  
w ith  th e  con tro l an tig en  (F ig . 1).

In  some cases th e  R F C -co u n ts  w ere checked  in  successive  s tages of th e  
d isease . Fig. 2 i l lu s tra te s  a case in  w hich th e  f ir s t  te s t  y ie ld ed  a h igh  R FC - 
c o u n t. T hree m o n th s a f te r  ch em o th e rap eu tic  e lim in a tio n  of th e  responsib le  E . 
coli s tra in , superin fec tion  ensued  and  th e  te s ts  w ere rep ea ted  w ith  b o th  s tra in s . 
W h ile  sensitiv ity  to  th e  o rig in a l s tra in  g rad u a lly  ceased, th a t  to  th e  re in fec ting
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RFC

Antigen of infective agent Antigen of randomly selected 
or serotyped E. coli strain

О E. coli
Д  Proteus vulgaris 
□  Pseudomonas pyocyanea
Э E. coli strain of known antigenic s tructure ( 1 :1L : 7)

F ig .  1. Numberjof rosette forming cells (RFC, 1 per 1000) in patients with chronic pyeloneph
ritis

RFC

time (months)

О original E. coli strain 
Ф E. coli strain of different antibiotic 

sensitivity responsible for reinfection

Fig. 2.  RFC-counts associated with infection and subsequent reinfection in a case of CPN

stra in s  w as still d em o n strab le  a t  th e  tim e  of th e  la s t te s t . T his w as co n sis ten t 
w ith  th e  clinical course , th e  new  s tra in  hav in g  p roved  d ru g -re s is ta n t.

I n  co n tra s t, in  E . coli in fections o f th e  low er u r in a ry  t r a c t  (cy s titis , 
u re th ro c y s titis )  on ly  a m o d e ra te  e lev a tio n  of th e  R F C -co u n t w as fo u n d  (F ig . 3),
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RFC

Antigen of infective agent Antigen of randomly selected 
or sero typed E. coli strain

О serotyped E. coli strain of known antigenic structure 

Fig. 3. RFC-counts in infections of the lower urinary tract
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F ig .  4 .  RFC-responses to the O-antigens of randomly selected and of serotyped E .  coli strains 
in infections of the uropoietic apparatus

a n d  even  th is  in  a p p ro x im a te ly  50%  only. S im u ltan eo u s  co n tro l ex am in a tio n s  
w ith  ran d o m  or se ro ty p e d  E . coli an tigen  w ere m o stly  n eg a tiv e .

F inally , th e  re sp o n se  in  6 no rm al su b jec ts , in  10 su b jec ts  w ith  in fec tio n
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of th e  low er u rin a ry  t r a c t  an d  in 18 su b je c ts  w ith  CPN  to  ran d o m ly  se lec ted  
an d  to  s ta n d a rd  E . coli s tra in s  w as exam in ed . P o sitiv e  R F C -coun ts w ere  fo u n d  
to  occu r in  all th ree  g roups, th u s  also in  h e a lth y  sub jec ts . (Fig. 4)

D iscussion

I n  an  earlier s tu d y  discussing th e  im m u n o lo g y  of CPN it has been  p o in ted  
o u t t h a t  th e  t i tre s  of c ircu la tin g  an tib o d ies  a re  o f little  d iagnostic  v a lu e  [11]. 
S tu d ies  concerned  w ith  th e  fa te  of th e  a n tig e n  o f th e  in fective ag en t a t  th e  site  
of in fec tio n  (b ladder, ren a l pelv is, k id n ey ), in  connection  w ith  th e  local im 
m une  response  to  th e se  an tigens, h av e  been  m ore rew ard ing . Sa n fo r d  e t al. 
[12] a n d  Cotran  [13] succeeded in  localiz ing  th e  E . coli a n tig e n  in  
e x p e rim e n ta l m odels, w hile A oki e t al. [14] an d  Schw artz an d  Cotran

[15] in  h u m an  k id n ey s, long m o n th s a f te r  in fec tion . M oreover, Ig G  p ro 
d u c tio n  w as found  to  increase s ig n ifican tly  in  th e  w all of th e  in fec ted  b la d d e r
[16] a n d  in  th e  k id n ey  [17]. 0.5 to  17%  o f IgG  iden tifiab le  in  th e  pyelo- 
n e p h ritic  k id n ey  w as fo u n d  to  give a specific  reac tio n  w ith  th e  a n tig e n s  of 
th e  in fec tiv e  ag en t [18]. On th e  o th e r h a n d , th e  procedure by  w h ich  th ese  
re su lts  h a d  been o b ta in ed  m ay h av e  n o t p ro v id e  an y  in d ica tio n  w h e th e r 
th ese  specifically  re a c tin g  im m unog lobu lin s w ere ac tu a lly  c ircu la tin g  a n t i 
bodies ca rr ied  w ith  th e  b lood s tream  to  th e  in fec tion  site  or local p ro d u c ts  
of im m u n o cy te s  h av in g  gained access to  th e  k idney , or w h e th e r th e y  h ad  
re su lted  from  th e  locally  d estroyed  im m u n o cy tes . M il l e r  and  N o r th  [19] 
d e m o n s tra te d  ch iefly  an tib o d y fo rm in g  B -im m u n o cy tes  in th e  k id n e y  w ith  
th e  p laq u e -m e th o d  an d  found  th a t  th e  im m unoglobu lins fo rm ed  a t  th e  
in fec tion  s ite  w ere p re v a le n tly  of th e  IgM  ty p e , th u s  n o t id en tica l w ith  th e  
c ircu la tin g  an tibod ies w hich  h ad  been  id e n tif ie d  as IgG. M oreover, no 
re la tio n sh ip  was d em o n strab le  betw een  th e  n u m b e r of local im m u n o co m p e ten t 
cells an d  th e  t i tre s  o f c ircu la tin g  an tib o d ies . T h e  specific a n tib o d y  fo u n d  in 
th e  u rin e  p roved  to  be o f  ren a l origin.

T h e  d a ta  p resen ted  above have  been  d eriv ed  m ain ly  from  a n im a l e x 
p e rim en ts  and  p rim arily  concern  im m u n o g lo b u lin s  form ed in re sponse  to  th e  
in fec tiv e  ag en t in  th e  k id n ey s an d  u r in a ry  passages.

T h e  aim  of th e  p re sen t s tu d y  has b een  to  assess th e  im m une  re sp o n 
siveness o f  lym phoid  cells b y  m eans o f th e  ro se tte  te s t  in  hum an  C P N , in  th e  
acu te  s ta g e  of th e  p rocess m ark ed  b y  b a c te r iu r ia . In  12 of 14 cases w e fo u n d  
a s ig n if ic a n t increase in  th e  n u m b er of im m u n o cy te s  genera ted  by  th e  a n tig en ic  
s tim u lu s o f th e  c ircu la tin g  infec tive  b a c te ria l ag en t. B y following up th e  p rocess 
we h a v e  been  able to  a sce rta in  th a t  w hen  re in fec tio n  ensues a fte r e ra d ic a tio n  
of th e  ea rlie r in fec tive  ag en t, th e n  th e  o rig in a l an tigen ic  stim ulus g ra d u a lly
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fad es , w hile th e  im m u n e  response  is d irec ted  a g a in s t th e  new an tig en  re a c tin g  
on th e  an tig en  ch an g e  of th e  reinfection .

T ho u g h  th e  p re se n t o b se rva tions are  n o t  e x ten s iv e  th e y  clearly  show  th a t  
th e  im m u n e  sy s tem  resp o n d s poorly  to  th e  O -an tig en s of Pseudom onas p yo -  
cyanea  an d  Proteus vulgaris. T his m ay  be  th e  reason  w hy th ese  b a c te r ia l 
s tra in s  are  o f h ig h er v iru lence  th a n  E . coli in  u r in a ry  as well as in  o th e r  in fec 
tio n s . I t  is, how ever, possib le  th a t  in  th e  case o f P s . pyocyanea  an d  P r. vulgaris, 
th e  an tig en s  К  an d  H  p ro v id e  th e  essen tia l an tig en ic  stim uli for th e  im m u n e  
responsiveness o f th e  ho st. (O w ing to  te ch n ica l obstac les we have  n o t b een  ab le 
to  te s t  th e  an tig en s  К  a n d  H .)

I t  is fu r th e rm o re  c learly  illu s tra te d  b y  th e  p resen t o b se rv a tio n s t h a t  
in fec tio n s of th e  u p p e r  u r in a ry  passages p ro v id e  a m ore pow erfu l an tig en ic  
s tim u lu s  th a n  do th o se  of th e  low er u r in a ry  t r a c t ,  as reflec ted  b y  th e  re sp ec tiv e  
R F C  co u n ts .

T h e  ro se tte  te s t  w as consis ten tly  p o s itiv e  w ith  th e  con tro l E . coli s tra in  
in  20 to  30%  of th e  cases. This is h a rd ly  su rp ris in g  in  view  of th e  close 
s im ila r ity  in  an tig en ic  s tru c tu re  of th e  e n te ro b a c te r ia  [20]. T he O -an tig en  
o f E . coli has been  d e tec ted  b y  im m u n o flu o rescen ce  in  su rg ically  rem o v ed  
p y e lo n ep h ritic  k id n ey s  b y  m eans of im m u n e  se ru m  to  O -antigen  o f E . coli 
o f a d iffe ren t s tra in  in  30 to  90%  of th e  caes [14, 15], th u s p ro v id in g  c o n fir
m a to ry  evidence o f  th e  com m on an tig en ic  orig in . R ecen tly , K u d o  [21] 
h as  p o in ted  to  th e  p resence  of a com m on a n tig e n  in  th e  m em branes o f G ra m 
n e g a tiv e  b a c te ria , a n d  fo u n d  th e  titre s  o f a n tib o d y  to  th is  m em b ran e  an tig e n  
below  1 : 8 in  9 8%  o f h e a lth y  m ales an d  in  9 0 %  of h e a lth y  fem ales. O n th e  
o th e r  h an d , n o n -u rin a ry  in fec tions (d y se n te ry , in fec tions of th e  b ilia ry  t r a c t)  
w ere  assoc ia ted  in  20 to  4 0 % , in fections o f th e  low er u r in a ry  t r a c t  in  60 to  8 0 % , 
a c u te  p y e lo n ep h ritis  in  40 to  60% , ch ron ic  p y e lo n ep h ritis  in  90%  w ith  a b 
n o rm a lly  h igh  t i t r e s  o f a n tib o d y  to  th e  co m m o n  an tigen . I t  w as also possib le  
to  id e n tify  th e  b a c te r ia  or th e ir  an tigen ic  b rea k d o w n  p roduc ts in  th e  k id n e y  
b y  m eans of im m unofluo rescence , m ak in g  u se  of labelled  an tise ru m  to  th e  
com m on  an tig en . In  th e  p resen t s tu d y , n o n sp ec ific  p o s itiv ity  ag a in s t th e  co m 
m on  an tig en  w as o f  m uch  th e  sam e fre q u e n c y  w h e th e r ran d o m ly  se lec ted  or 
in v a ria b ly  id e n tic a l E . coli s tra in s  h ad  been  u se d  as con tro l (F ig . 4).

T he in  vivo  p h en o m en a  of cellu lar im m u n ity  are b u t in co m p le te ly  re 
f le c te d  b y  ro se tte  fo rm a tio n  in  vitro an d  b y  th e  R F C  coun t. Y e t, th e  p re se n t 
re su lts  seem  to  ju s t i fy  c e r ta in  conclusions co n cern in g  th e  “ im m u n ity ”  to  E . 
coli in  C PN . T hese m ay  be sum m ed up as follow s.

1. In fec tio n s  o f th e  low er u rin a ry  t r a c t  fa il to  elicit an y  s ig n if ican t im 
m u n e  response on th e  p a r t  o f th e  im m u n o c o m p e te n t cells, elevation  o f a n tib o d y  
t i t r e s  being  also u n co m m o n  in these  co n d itio n s . In  th is  m anner, sp read  o f th e  
in fec tio n  m eets no ob stac le  of im m unolog ica l n a tu re  and  th e  in fec tio n  m ay  
becom e chronic.
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2. T hough th e re  is som e im m une response  in  C PN , i t  is w eak  a n d  vanishes 
com plete ly  w ith in  2 to  3 m o n th s a fte r  th e  cu re  or con tro l o f th e  in fec tio n , th u s 
affo rd ing  no p ro te c tio n  ag a in s t re in fection .

3. T he fac t t h a t  th e  im m u n e  response  is feeble for a ffo rd in g  ad eq u a te  
p ro tec tio n , confines th e  th e ra p e u tic  a t te m p ts  to  th e  p rev en tio n  o f  b ac te ria l 
in v asio n  and  of th e  p e rs is ten ce  of b ac te ria l an tig en s  in  th e  k id n ey . T o  em ploy 
im m unosuppressive  d rugs fo r th is  purpose w o u ld  be feasible on ly  i f  th e ir  effect 
could be lim ited  to  th e  suppression  of th e  in tra re n a l  im m unolog ica l processes 
so t h a t  th e y  do n o t  d e s tro y  th e  organ. T his is, how ever, s till b ey o n d  our pos
sib ilities.
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F o u r cases are rep o rted  in  w h ich  m an ife s ta tio n  of a  h ith e r to  u n d e te c te d  enzym o
p a th y  has been  p rovoked  b y  d ru g  t r e a tm e n t.  T he im p lica tions o f  g en etic  su sce p tib ility
to  ph arm aco g en e tic  fac to rs  are d iscussed  in th e  lig h t o f tw o cases o f  a cu te  in te rm it te n t
p o rp h y ria  a n d  tw o of G ilb ert’s sy n d ro m e .

M any h e re d ita ry  diseases a p p e a r  in  c lin ica lly  m an ifested  fo rm s. T here  
a re , how ever, h e re d ita ry  m etab o lic  e rro rs  o f ce rta in  ty p es  w hich  re q u ire  som e 
p ro v o ca tiv e  fa c to r  for th e ir  m a n ife s ta tio n . D rugs are  a com m on source of 
p ro v o ca tiv e  effects o f th is  k ind .

In v es tig a tio n s  in to  th e  side e ffec ts  o f d rugs [9, 10, 16] h av e  th ro w n  lig h t 
on  v a rio u s genetic  defects, th e  m a n ife s ta tio n  o f w hich is co n n ec ted  w ith  use 
o f  drugs.

Som e of th e se  defects occur as life - th re a ten in g  com plica tions, som e o thers 
are  m erely  in d ica to rs  of a p a r tic u la r  genetic  co n ste lla tio n  w ith o u t a n y  p a th o 
logical or clinical in v o lvem en t. T h e  m a n n e r o f tran sm issio n , in c lu d in g  th e  
m onogenous or th e  m u ltifac to ria l n a tu re  of th e  h e re d ita ry  p a t te rn ,  h a s  been 
c la rified  in  a n u m b e r o f genetic  ab n o rm a litie s . These side-effects o f  h e re d ita ry  
n a tu re  m ay  be classified , accord ing  to  th e  ty p e  o f gene m u ta tio n , as follows:

1. m od ifica tion  o f th e  chem ical s tru c tu re ,
2. enzym e defect,
3. enzym e ov erp ro d u c tio n .
In  th e  follow ing four cases w ill be re p o rte d  in  w hich  m a n ife s ta tio n  of 

th e  genetic  defec t w as elicited  b y  d ru g s. O n th e  basis o f C larke’s c la ssifica tion , 
tw o o f th e  cases fall in to  th e  c a te g o ry  of enzym e defects, tw o  in to  t h a t  of 
enzym e ov erp ro d u c tio n .

Case 1. P . V ., a 29 years  old fem ale  p a tie n t  h ad  been  h e a lth y , h a d  h ad  
tw o  norm al b ir th s  and  an  a b o rtio n . She h a d  th e n  received  o ra l c o n tra c e p tiv e  
c o n ta in in g  2.5 m g n o re ty n o d re l a n d  0.1 m g m estran o l. W h en  one y e a r  on th e  
p ill, ro u tin e  te s ts  revealed  in d ire c t h y p e rb iliru b in em ia , an d  she w as re fe rred  
to  o u r D e p a rtm e n t for in v e s tig a tio n s .

On adm ission she w as well, in  h e r  fam ily  h is to ry  th e re  w as no in d ica tio n  
o f  haem olysis or o f fu n c tio n a l h y p e rb iliru b in a e m ia . T he liv e r  w as p a lp ab le
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1.5 cm  below  th e  co sta l a rc h , i t  was m o d e ra te ly  f irm , o f sm ooth  su iface  and  
ro u n d e d  bo rder. T he sc le ra  w as subicteric .

Laboratory f in d in g s  : E S R  15 m m /hour; e ry th ro c y te s  4 500 OOO.cubmm; 
leu k o c y te s  5400/cubm m ; d iffe ren tia l c o u n t: y o u n g  fo rm  2 % , s ta ff  cells 2 % ,

Patient
i i

%  HYPERBILIRUBINAEMIA 
О  HEALTHY 
©  NOT EXAMINED

SE Bl ALP GOT GPT BSP Tm MENTHOL
GLUCURONIDEDl INDI

19-Nov.
1970. NEG 1,9mg

% 2,6 BU 22 U AU 5.9
mg/min 201 mg/5h

3.Febr,
1971. NEG. 0,8 mg 

% 23BU 29U UU U 10,0  
mg/min 662 mg/5h

2,0-

1,0 -

0

1,8 1,8 1,9 1,9
1.5

1,2
0,8

1,0
0,5 0,5 0  3

I , I .  , l ,
IX X. XI. XII. I. II. III. IV. V. VI. VII. VIII. IX. X.

1970 1971,----------- , 0 0 5
I 0,10 F t * 0,03 I

PHENOBARBITAL 

Fig. 1. Case 1.

n e u tro p h ils  58% , ly m p h o c y te s  32% , eosinophils 2 % , m onocy tes 4 % . U rine: 
spec, g ra v ity : 1016, u ro b o lin o g en  sligh tly  in c reased , no o th e r a b n o rm a lity . 
S e ru m  b iliru b in  1.9 m g p e r  100 m l, no d irec t re a c tio n ; SGOT 22 U; SG PT  4 U ; 
S A L P  2.3 BU. Serum  p ro te in  7.63 g per 100 m l. R e ticu lo cy tes  8 in  1000. O s
m o tic  resistance  of R B C : n o rm a l; m orphology  o f R B C : no rm al; Coom bs te s t  
n e g a tiv e ; serum  iro n : 182 ^ g  per 100 m l; se ru m  e lec tro p h o re tic  p a tte rn :  a l
b u m in  4 9 % , aj-g lobu lin  6 % , a 2-globulin 11% , /3-globulin 14% , y-globulin  21% . 
C ho lescystog raphy  : n o rm a l fillin g  of the  gall b la d d e r  w ith  no evidence o f calculi ; 
a d e q u a te  co n trac tio n  in  re sp o n se  to  grease m eal. L iv e r b iopsy : n o rm al m icro 
scop ic  s tru c tu re , fa ir ly  g lycogen-rich  p a re n c h y m a l cells.

T h e  foregoing re su lts  w ere  exclusive of haem olysis  as well as of an y  ac tiv e  
d isease  of th e  liver p a re n c h y m a  b u t  raised  th e  susp ic ion  o f G ilb e rt’s syndrom e.
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(F ig . 1) The h e re d ita ry  ch a ra c te r  o f in d ire c t h y p erb iliru b in aem ia  w as fu lly  
b o rn e  ou t by  th e  fam ily  stud ies. T h e  re su lt o f th e  m en tho l load in g  t e s t  [15] 
rev ea led  th e  d is tu rb a n c e  of g lu cu ro n id a tio n , an d  th e  value o f B S P  T m  [5] 
verified  the d im in ished  cap ab ility  o f an ion  ex cre tion . The presence o f  G ilb e r t’s 
sy n d ro m e  was th u s  confirm ed p a r t ly  b y  w ay  o f exclusion, p a r t ly  b y  th e  in 
v es tig a tio n s  d irec ted  a t  th e  tra n s fe r  o f b iliru b in , and  p a r tly  b y  th e  re su lts  
o f th e  fam ily  s tu d ies  fo r serum  b iliru b in  level.

E nzym e in d u c tio n  w ith  p h é n o b a rb ita l [1, 6] resu lted  in  c o m p le te  n o r
m a lisa tio n  of th e  find ings. Fig. 1 show s th e  re su lts .

%  HYPERBILIRUBINAEMIA 
О HEALTHY 
©  NOT EXAMINED

9 March 
1972.

s t -------BÏ------ GOT GPT ALP MENTHOL
GLUCURONIDEDl INDI

NEC. 1,0 mg% - - - -
12 Apr. 

1972 NEG 1,14 8 U 5U - -
19 July 

1972 NEG. 2,16 mg% 10 IU 2 IU - -
Sept
1972 0,56 mg% 0,7 mg % 5 IU 4 IU 20,7 IU 160 mg/5h

F ig . 2. Case 2

Case 2. The p a tie n t , К . I., w as a 19 years  o ld  fem ale. She h ad  h a d  one  c h ild 
b ir th  an d  an a b o rtio n  and  had  th e n  s ta r te d  ta k in g  oral co n tracep tiv e  c o n ta in 
in g  1.0 m g e th ynod io le  d iace ta te  an d  0.05 m g e thyno loestrad io l. A f te r  one 
m o n th  she found  h erse lf jau n d iced  a n d  w as re fe rred  to  our D e p a r tm e n t.

On adm ission she was well. T h e  liv er w as p al, jable 1.5 cm  below  th e  
co s ta l arch , it  w as so ft, unsensitive  to  p ressu re , o f rounded  b o rder. T h e  sclera  
w as sub icteric .

Laboratory f in d in g s  : E SR  10 m m /h o u r; e ry th ro cy te s  3 800 0 0 0 /cu b m m ; 
leucocy tes 4600/cubm m ; H b : 13.8 g p e r  100 m l; d ifferen tia l c o u n t: b a n d  fo rm s 
2 % , neu tro p h ils  6 6 % , ly m p h o cy tes  3 0 % , m onocy tes 2% . U rin e : specific  
g ra v ity  1030, u rob ilinogen  s ligh tly  in c reased , no o th e r ab n o rm a lity . S eru m  
b iliru b in  1.26 m g p er 100 ml, d irec t re a c tin g  b ilirub in  0.56 m g p e r  100 m l; 
th y m o l tu rb id ity  1.8 U; SGOT 5 IU ; S G P T  4 IU ; SA LP 20 IU . S e ru m  to ta l  
p ro te in  7.28 g p e r 100 m l. R e ticu lo cy tes  5 in  1000. O sm otic res is tan ce  a n d  m o r
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p h o lo g y  of RBC n o rm a l, Coom bs te s t n e g a tiv e . S erum  iron  114 ^ g  p e r 100 m l. 
S e ru m  e lec tro p h o re tic  p a t te r n :  album in 6 6 % , oq-globulin 4 % , a 2-g lobu lin  5 % , 
/3-globulin 9% , y -g lo b u lin  16% . C h o lecy sto g rap h y  show ed good filling  and  
a d e q u a te  co n tra c tio n  o f  ga ll b ladder w ith  no  ev id en ce  of calculi.

L iv e r b iopsy : T h e  liv e r  cells had  clear c y to p la sm  an d  m o d era te  g lycogen 
c o n te n t . No in f la m m a to ry  in filtra tio n . In  th e  u n s ta in e d  sections f in e  in t r a 
c e llu la r  p ig m en t g ra n u le s  w ere  observed. T h e  h e re d ita ry  n a tu re  of d isease w as 
co n firm ed  b y  th e  fa m ily  s tu d y  and by  d is tu rb a n c e  of b ilirub in  tra n s fe r  w ith  
m e n th o l loading. W ith d ra w a l of th e  c o n tra c e p tiv e  w ith o u t an y  o th e r  t r e a t 
m e n t resu lted  in  c o m p le te  n o rm alisa tion  in  a few  m on th s (Fig. 2).

Case 3. S. E . a 27 y e a rs  old fem ale p a t ie n t  h a d  h ad  four m iscarriages. 
I n  h e r  adolescence she  h a d  undergone a p p e n d e c to m y  a few days a f te r  th e  
o n se t o f n o n -acu te  sy m p to m s . H isto logy  o f  th e  su rg ica l specim en h a d  show n 
su b a c u te  ap p en d ic itis . B efo re  adm ission, in so m n ia  and  restlessness re g a rd ed  
as non-organ ic  h a d  p ro v id e d  a source of e x p o su re  to  various drugs of in d u c tiv e  
p ro p e rtie s . The p re s e n t m an ifesta tio n s h a d  b e e n  p receded  by  th e  re g u la r  use 
o f  ch lo rd iazepox ide; she  h a d  also been ta k in g  g lu te th im id  period ica lly . She 
h a d  how ever, n ev e r ex p e rien ced  sym ptom s w h ich  m ig h t have  been in te rp re te d  
as a tru e  a tta c k  o f p o rp h y r ia , and th e  fam ily  h is to ry  w as also n eg a tiv e  in  th is  
re sp e c t. She w as a d m it te d  to  our D e p a r tm e n t in  a fa irly  im proved  co n d itio n  
a f te r  an  a tta c k  o f a c u te  p o rp h y ria . The liv e r  w as s ig h tly  enlarged, b u t  no a b 
n o rm a lity  suggestive  o f  o rgan ic  disease w as fo u n d . T he neuro logical s ta tu s  
w as likew ise n eg a tiv e .

L ab o ra to ry  f in d in g s : E SR  20 m m /h ; e ry th ro c y te s  4 200 000 /cubm m ; 
leu k o cy te s  7800 /c u b m m ; H b  12.9 g per 100 m l; d iffe ren tia l coun t: s ta f f  form s 
6 % , g ranu locy tes 7 8 % , ly m p h o cy tes  16% . P la te le t  co u n t 300 000. U rin e  d a rk  
re d , specific g ra v ity  1013, urobilinogen s tro n g ly  po sitiv e , no o th e r a b n o rm a l
i ty .  Serum  b liru b in  0.45 m g per 100 m l; d ire c t re a c tin g  b ilirub in  0.24 m g p e r 
100 m l; SGOT 24 IU ; S G P T  12 IU ; SA LP 23 IU . Serum  to ta l  p ro te in  7.1 g p e r 
100 m l. R e ticu lo cy tes  8 in  1000. Serum  iro n  119 /ig  p er 100 m l. Serum  e lec tro 
p h o re tic  p a tte rn : a lb u m in  54% , ^ -g lo b u lin  6 % , a 2-globulin  13% , /3-globulin 
1 5 % , y-globulin  1 2 % . P o rp h y rin  excre tion  in  24 h r . u rine : D A LA : 50.3 m g/24 
h r .;  P B G : 89.5 m g /24  h r .  u ro p o rp h y rin  4088 /zg/24 h r.; co p ro p o rp h y rin  
683 yMg/24 h r. L iv e r b io p sy  revealed  a p re se rv e d  m icroscopic s tru c tu re . N o 
fluo rescence  u n d e r W o o d ’s light.

T he sy m p to m s a n d  th e  presence o f p o rp h y r in  precursors in  th e  u rin e  
c le a r ly  po in ted  to  a n  a c u te  in te rm itte n t p o rp h y r ia  p rovoked  by  drugs [2].

P o rp h y ria  h a s  no  new  causal th e ra p y  [13]. F o r th e  tim e  being , c a rb o 
h y d ra te  d iets offer th e  o n ly  reliable m eans fo r  th e  suppression  of A L A -syn- 
th e ta s e  [11]. Since su ch  d ie t  had  been a p p lie d  p r io r  to  adm ission, we p laced  
h e r  on  a llopurino l t r e a tm e n t  w hich in la b o ra to ry  an im als as well as in  h u m an s  
h a d  p ro v ed  in h ib ito ry  to  th e  m icrosom al en zy m e system s [17], w h ich  are
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th e  s ite  o f A L A -sy n th e tase  p ro d u c tio n , too . T he drug  w as a d m in is te re d  in  
doses o f 100 m g, la te r  o f 300 m g d a ily . T he resu lts  of t re a tm e n t a re  seen in  
F igs 3,4. The p recu rso rs w ere m easu red  b y  th e  ionexchange m e th o d  o f Ma u - 
ZERALL and  Gr a n ic k , uro- and  co p ro p o rp h y rin  by  th e  e x tra c tio n  m e th o d  o f 
R im in g to n  (Figs 3, 4).

In  view  o f th e  h e re d ita ry  c h a ra c te r  o f a c u te  in te rm itte n t p o rp h y r ia  [14], 
sc reen ing  of th e  fam ily  w as done b u t  th is  p ro v e d  nega tive  (F ig . 5). W e h av e

Fig. 3. Case 3. R esponse to  th e ra p y  of p o rp h y rin -p recu rso r ex cre tio n

th e re fo re  perfo rm ed  a b lood g roup  s tu d y  o f th e  fam ily . T his p ro v e d  t h a t  it  
was ind eed  a fam ily  in  its  tru e  b io logical m ean ing . I t  was how ever re m a rk a b le  
t h a t  th e  p a tie n t rep resen ted  an u n co m m o n  v a r ia n t  in  respect o f  b lood  g roup  
h e re d ity . She w as, in  fac t, th e  R h  n e g a tiv e  ch ild  of Rli positive  p a re n ts , a con
s te lla tio n  w hich p resupposes b o th  p a re n ts  to  be  heterozygous fo r R h . I n  th is  
m a n n e r , th e  p a tie n t, in  opposition  to  th e  o th e r  siblings had  in h e rite d  tw o  sets 
o f c, d , e and  w as, un iq u e  in  resp ec t o f  p o rp h y rin -ex cre tio n , an d  th a t  o f  b lood  
g ro u p .
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Case 4. Sz. K ., w as a 26 years old fem ale p a t ie n t .  She h ad  h ad  one ch ild 
b i r th  tw o  spon taneous a n d  tw o  induced a b o rtio n s . She h ad  had  period ic  colic 
a n d  h a d  been u n d er o b se rv a tio n  repeated ly  in  d iffe re n t hosp ita ls  for sy m p to m s 
a sc r ib e d  to  cystitis , s till a p a r t  from  a d ila ta tio n  o f th e  r ig h t renal pelv is an d  
re c u r re n t  u rin a ry  in fe c tio n s , no a b n o rm a lity  h a d  been  found . T hen  she w as 
a d m itte d  to  a m edical u n i t  because of ab d o m in a l sy m p to m s w here acu te  in 
te r m i t te n t  p o rp h y ria  w as d iagnosed and  she w as re fe rred  fo r t r e a tm e n t to

Fig. 4. Case 3. R esp o n se  to  th e rap y  of e x c re tio n  of p o rp h y rin  d e riv a tiv es

o u r  D ep a rtm en t. W e co u ld  trace  back th e  m a n ife s ta tio n  of th e  co n d itio n  to  
th e  u se  of su lp h am e th o x y p y rid az in e  ad m in is te re d  fo r th e  u rin a ry  in fec tion .

On adm ission h e r l iv e r  w as slightly  en la rg ed  b u t  n o t sensitive to  p ressu re . 
N o  neurological o r o th e r  a b n o rm a lity  w as fo u n d .

Laboratory f in d in g s  : E S R  17 m m /h; e ry th ro c y te s  3 400 000/cubm m ; le u 
k o c y te s  5600 /cu b m m ; H b  12.6 g per 100 m l. U rin e  w as d a rk  red , specific g ra v 
i t y  1024, gave an in te n s iv e  reac tio n  for u ro b ilin o g en  b u t  was o therw ise n eg a 
t iv e .  Serum  b iliru b in  0.8 m g  per 100 m l, no  d ire c t reac tio n . SGOT 31 IU ; 
S G P T  15 IU ; SA L P 2.6 B U . Serum  to ta l p ro te in  8.06 g per 100 m l. R e tic u lo 
c y te s  4 in  1000. S erum  iro n  130 /ug per 100 m l. S erum  e lec trophoretic  p a t te rn  
a lb u m in  55% , ocj-globulin 4 % , oc2-globulin  6 % , /3-globulin 16% , y -g lobu lin
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©
О

PORPHYRIA
HEALTHY
NOT EXAMINED

О  EXAMINED

Case U S2 .K , 26 yrs

F ig . 6. Case 4. R esponse  to  th e ra p y  o f p o rp h y rin  excre tion

Acta Medica Academiae Scientiaruin Hungaricae 31, 1974



2 2 6 HORVÁTH, T . e t  a l.: DRUG-INDUCED H E R E D IT A R Y  HEPATHO PATHY

1 9 % . P o rp h y rin  e x c re tio n  in  24 h r u rin e : D A L A  40 m g, PB G  81.5 m g; u ro 
p o rp h y r in  504 [Ag, c o p ro p o rp h y rin  81.5 jug.

L iv e r b iopsy : re v e a le d  in  th e  p a re n c h y m a  an  in ten siv e  P A S -reac tio n  
as a  sign  o f in creased  g lycogen  co n ten t. N o h y p e rp la s ia  of connective  tissu e  
or in f la m m a to ry  in f i l t r a t io n  w as d em o n strab le .

S im ila rly  as in  th e  p rev io u s case, a llo p u rin o l w as adm in iste red . I n  re 
sp o n se  to  th is , a fa ll in  th e  excretion  o f p re c u rso rs  to o k  place p a ra lle l w ith  
c lin ica l im p ro v em en t (F ig . 6).

S ince th e  p a t ie n t  fe lt  com pletely  reco v ered  w e h a d  to  d ischarge h e r  before  
h a v in g  b een  able to  a r ra n g e  fo r  th e  p lan n ed  fa m ily  screening.

Discussion

I n  th e  four p re se n te d  cases, exposure to  som e d ru g  w as follow ed b y  side- 
effec ts  o f h e re d ita ry  n a tu re .  I t  seems like ly  t h a t ,  w ere th is  possib ility  alw ays 
b o rn e  in  m ind , th e  h e re d ita ry  ch a rac te r o f m a n ife s ta tio n s  of th is  k in d  m ig h t 
be  co n firm ed  m ore o fte n  in  re tro sp ec t b y  d ire c tin g  th e  anam nesis a t  th e  p re 
v io u s  use  of drugs. T h e  d ev e lo p m en t of th e  p a th o lo g ic a l sym ptom s o f o u r cases 
w h ich  ap p eared  a f te r  co m m o n ly  expected  m e d ic a tio n , can  be well co m p re
h e n d e d  accord ing  to  o u r  p re se n t know ledge.

C rig le r-N ajja r’s sy n d ro m e , a h e re d ita ry  g lu cu ro n y l transfe rase  defic iency  
is m an ife s tin g  itse lf  sp o n tan eo u sly  in  th e  n e o n a ta l  period . I ts  p rognosis, gen
e ra lly  h e ld  to  be u n fa v o u ra b le , has com e to  b e  reg a rd ed  as dual, since tw o  
ty p e s  o f  d ifferen t th e ra p e u t ic  responsiveness m a y  occur [9]. T he sy m p to m s 
o f G ilb e r t’s syndrom e show s sim ilarities, w ith  th e  d ifference th a t  i t  m an ifests  
in  adolescence w ith o u t a n y  un fav o u rab le  p ro g n o sis , m ean ing  no to ta l  enzym e 
defic ien cy . The p resence  o f  a m ild u n c o n ju g a te d  h y p erb iliru b in aem ia  is as
c rib e d  to  an  im p a irm e n t o f  th e  g lu cu ro n id e -co n ju g a tin g  capacity . W h e th e r  i t  
is th e  p a r t ia l  d efic iency  o f  U D P -g lu cu ro n y ltran sfe rase  alone w hich accoun ts 
fo r th e  sym p to m s o r w h e th e r  o ther m ech an ism s a re  also involved  is s till a 
c o n tro v e rs ia l p o in t [14]. I t  is  certa in , th a t  th e  g lucu ro n id e  p ro d u c tio n  in su ff i
c ie n t, in  th e  p h y sio lo g y  o f  w hich o th e r en zy m es are  also invo lved  [3]. T he 
a c t iv i ty  o f these  en zy m es h a s  been found  to  b e  ho rm o n e-d ep en d en t. I t  has 
b e e n  con firm ed  b y  a n im a l s tu d ies  th a t  th e  m a jo r i ty  o f th e  n a tu ra l as w ell as 
o f  th e  sy n th e tic  o es tro g en s  are  in h ib ito ry  to  co n ju g a tio n  w ith  g lucu ron ide  
[6, 7 ]. A  n u m b er o f g e s tag en s  too  have p ro p e rtie s  o f  th is  k ind . O b serva tions in  
h u m a n s  on  th e  ab o v e  h a v e  been  largely  c o n fin ed  to  th e  p e rin a ta l perio d  [1]. 
B e ta -g lu cu ro n id ase  is a c tiv a te d , too to w ard  s p li t t in g  th e  glucuronide b y  fem ale 
sex -ho rm ones [13].

T h e  m ethods w h ich  h a v e  p rov ided  c o n f irm a tio n  of G ilbert’s sy n d ro m e  
h a v e  b een  described  e lsew here  [5, 8]. T hese m e th o d s , besides p rov ing  th e  d is
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tu rb a n c e  of the  b iliru b in  tra n sp o r t , a re  also su itab le  in d ica to rs  o f th e  b e n e fi
cial e ffect of p h é n o b a rb ita l in d u c tio n .

W hile in  G ilb e r t’s syndrom e, a t  le a s t as fa r  as th e  sy m p to m s a re  co n 
ce rn ed , enzym e in d u c tio n  is benefic ia l [12], in  acu te  in te rm itte n t p o rp h y r ia  th e  
e ffec t o f enzym e in d u cers  is u n fa v o u ra b le  [2, 11], since th e  o v e rp ro d u c tio n  of 
D A L A -sy n th e tase  lead s to  an a c u te  a t ta c k  of p o rp h y ria . D esp ite  v a rio u s  a t 
te m p ts  in  th is  fie ld , re liab le  th e ra p y  o f h e p a tic  p o rp h y ria  has y e t  to  b e  fo u n d  
[13]. T he n u m b er o f our cases is to o  sm all to  be conclusive in  th is  re sp ec t. 
H o w ev e r, in  a la rg e r g roup  of p a tie n ts  w ith  acqu ired  hepa tic  p o rp h y ria  w e have  
o b ta in e d  sim ilar re su lts .

A p o in t o f in te re s t  in  our f i r s t  case of p o rp h y ria  is th e  co incidence o f th e  
ra re  b lood  group v a r ia n t  w ith  th e  o n ly  m an ifes ta tio n  of in h e rite d  p o rp h y ria  
in  th e  fam ily . J o in t  h e red ita ry  tra n sm iss io n  of b lood  group an d  of a c u te  in te r 
m it te n t  p o rp h y ria  h as  n o t y e t been  re p o r te d  in  th e  lite ra tu re . O u r o b se rv a tio n  
ra ises  th e  question  w h e th e r th ere  is connec tion  betw een  th e  h e re d ita ry  tre n d  
o f b lood  groups a n d  th e  m an ife s ta tio n  of th is  in h e rited  p o rp h y ria .

As a resu lt o f th e  increasing  c o n su m p tio n  of drugs th e  chances fo r  th e  
m an ife s ta tio n  of h e re d ita ry  drug  s id e  effects h av e  also increased . W hile  m a n i
fe s ta tio n  of G ilb e rt’s syndrom e or a n  increase  in  u n co n ju g a ted  h y p e rb iliru b in -  
aem ia  are regarded  as m ere cosm etic d iso rders, th e  in d u c tiv e  effect on a su b je c t 
a ffec ted  w ith p o rp h y ria  involves life - th re a te n in g  s itua tions.

O ur observa tions stress the  p a r t  p lay ed  b y  th e  genetic  co n ste lla tio n  in  th e  
side-effects of d rugs. E v en  th e  m o st t r iv ia l  p h a rm a c o th e ra p y  invo lves h a z a rd s  
in  genetica lly  v u ln e rab le  in d iv idua ls.
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In  dogs a n aesth e tized  w ith  p e n to b a rb ita l,  h e p a tic  a rte ry  and p o r ta l  v e in  b lood  
flow s w ere m easu red  before an d  6 h r  a f te r  com m on bile d u c t ligation . W ith  th e  rise  
o f  bile p ressure , h ep atic  a r te ry  flow  in creased  an d  resistance  decreased. A t th e  sam e 
tim e  th e re  w as an  increase  in  re sis tan ce  a n d  a  decrease  in flow in th e  p o r ta l  v en o u s 
system . T o ta l h e p a tic  b lood  flow  w as p ra c tic a lly  u n ch an g ed . I t  is suggested  t h a t  in 
creased  h e p a tic  a r te ria l flow  is th e  p r im a ry  change in h e p a tic  c ircu la tion . A cco rd in g ly , 
in  bile s tasis increased  in te rs t i tia l  p ressu re  causes a rte rio la r  v a so d ila ta tio n  th ro u g h  
a  m yogenic reac tio n  trig g ered  b y  decreased  tra n s m u ra l pressure. The m ain  cau se  o f  th e  
decrease  o f p o rta l flow is th e  a r te r io la r  co n str ic tio n  in  the  p reh ep a tic  sp la n ch n ic  bed 
e lic ited  p ro b a b ly  by  th e  in creased  p o r ta l  re sis tan ce .

C hronic to ta l  e x tra h e p a tic  b ilia ry  o b s tru c tio n  decreases h e p a tic  b lo o d  
flow  [2, 3] deranges th e  d is tr ib u tio n  of flow  in th e  in tra h e p a tic  a r te r ie s  an d  
veins [8, 10, 18] and  increases th e  co lla te ra l a r te r ia l blood supp ly  o f  th e  liv e r  
[19]. S u rp ris in g ly  little  is know n on th e  acu te  effects o f b ilia ry  s tasis  on h e p a tic  
c ircu la tio n . In  acu te  e x tra h e p a tic  o b s tru c tio n  th e  liver is en larged , th e  b ilia ry  
d u c ts  an d  th e  sinusoids are  d ila te d , an d  th e re  are  m arked  changes in  th e  flu id  
m a tr ix  o f th e  liver. All th is  m ig h t be  ex p ec ted  to  in fluence  hepa tic  b lo o d  flow , 
especia lly  in  th e  low -pressure p o r ta l  sy s tem .

In  a prev ious s tu d y  [26] i t  w as show n th a t  acu te  occlusion o f  th e  e x t r a 
h ep a tic  b ile  passages in  dogs decreases h e p a tic  b lood  flow and  increases p o r ta l  
venous p ressure . These in v es tig a tio n s  w ere, how ever, done w ith  th e  su lp h o - 
b ro m p h th a le in  e x tra c tio n  te c h n iq u e  w hich  is n o to riously  u n re liab le  in  th e  
p resence  of b ilia ry  o b s tru c tio n . In  a n o th e r  s tu d y  [20] in dogs th e  h e p a tic  v e 
nous ou tflo w  w as d irec tly  m easu red  a f te r  occlusion of th e  th o ra c ic  in fe rio r 
v en a  cav a  and  diversion  of th e  b lood  from  th e  abd o m in a l caval v e in . B y  th is  
te c h n iq u e , a sign ifican t decrease o f  h e p a tic  b lood  flow  was o b serv ed  1 h o u r 
a f te r  occlusion of th e  com m on d u c t. A fte r 1 w eek o f bile stasis, b lood  flow  w as 
n o rm al again . M easured by  th e  133X e w ash -o u t te ch n iq u e , overall b lood  su p p ly  
to  th e  in ta c t  liver follow ing bile d u c t lig a tio n  d id  n o t ap p ear to  decrease  befo re  
72 h o u rs  in  ra ts  and  before th e  5 th  d a y  in  dogs [16]. R ecen tly , m ore a d v a n c e d  
m eth o d s  have  becom e av a ilab le  fo r th e  m easu rem en t of liver b lood  flow  in 
ex p e rim en ta l anim als. I t  w as th e re fo re  decided  to  re in v estig a te  th e  e ffec t o f 
a c u te  cholestasis on h ep a tic  c ircu la tio n .
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M aterial an d  m e th o d

T he e x p erim en ts  w ere  done on 10 m ongrel dogs o f  e ith e r  sex w ith  an  average  b o d y  w eigh 
of 16.9 kg  (12— 23 kg) in  p e n to b a rb ita l  a n aes th es ia  (30 m g/kg). The dogs h a d  e n d o tra ch e a l 
tu b e s  in  p lace an d  w ere v e n ti la te d ,  if  necessary , m ec h an ic a lly  w ith  a  p is to n  re sp ira to r . A  m id 
line  la p a ra to m y  w as p e rfo rm e d  a n d  a sm all m esen te ric  v e in  w as can n u la ted  w ith  a  fine  p o ly 
e th y le n e  ca th e te r . I t s  t ip  w as passed  in to  th e  p o r ta l  v e in . T h e  cystic  d u c t w as l ig a ted  a n d  th e  
co m m o n  d u c t tra n se c te d  a n d  can n u la te d  w ith  a T eflo n  tu b e .  T he com m on h e p a tic  a r te ry  a n d  
th e  p o r ta l  vein  w ere ex p o sed . E lec tro m ag n e tic  flow  p ro b e s  w ere p laced on  th e  vessels. M echan
ica l zero  p o in ts  o f  th e  flo w  p ro b es were checked a t  th e  beg in ing  and  a t  th e  en d  o f th e  e x 
p e rim en ts .

A fte r  conclusion  o f  th e  surg ical in te rv e n tio n , th e  ab d o m en  w as closed w ith  su tu re s . 
T he flow  probes w ere co n n ec te d  to  a N y co tro n  e le c tro m ag n e tic  flow  m ete r. P o r ta l  v en o u s 
a n d  a r te r ia l  (fem oral a r te ry )  p ressu res were m ea su re d  w ith  S ta th a m  s tra in  gauges c o n n ec te d  
to  H eilige  e lectron ic  in te g ra to rs .  T he zero p o in ts  o f  th e  m an o m e te rs  were se t 5 cm  above  th e  
leve l o f th e  o p e ra tin g  ta b le . F low s and pressures w ere  re g is te re d  b y  a m u ltich an n el d irec t w r i t 
ing  re co rd e r.

Follow ing a o n e -h o u r p o sto p e ra tiv e  in te rv a l, c o n tro l m easu rem en ts  o f b lood  flow s an d  
p re ssu re s  w ere o b ta in e d  a n d  th e  com m on d u c t w as o cc lu d ed  b y  connecting  th e  en d  o f th e  
c a n n u la  d irec tly  to  a  p re ssu re  tran sd u ce r. H a em o d y n a m ic  p a ram e te rs  were e s tim a te d  e v e ry  
30 m in  fo r 6 h r.

T he re su lts  w ere c a lc u la te d  in  term s of th e  m e a n  +  s ta n d a rd  error. S ta tis t ic a l  sign if
ican ce  o f th e  changes w as assessed  w ith  S tu d e n t’s t t e s t  ap p lied  to  th e  pe r c en t d ifferences 
b e tw ee n  th e  co n tro l a n d  o b se rv ed  values.

F o r tech n ica l re a so n s , h e p a tic  venous and  sin u so id a l i.e . h e p a tic  vein  “ w edge”  p ressu res 
w ere  n o t  m easu red . A cco rd in g ly , in tra h ep a tic  flow  re s is ta n c e s  could n o t be d e te rm in ed . T o ta l 
re s is tan c e  to  h e p a tic  a r te r y  a n d  p o rta l  venous in flow  w ere  ca lcu la ted  by  d iv id ing  p o r ta l  v enous 
a n d  h e p a tic  a r te ry  p re ssu re s  w ith  th e  respective  b lo o d  flow s. P re p o rta l  resistance  in  th e  m esen 
te r ic  v a sc u la r  bed , i.e. sp lan ch n ic  a rte rio la r re sis tan ce , w as ca lcu la ted  by  d iv id ing  th e  d ifference 
o f th e  a r te r ia l  and  p o r ta l  v en o u s  pressures b y  p o r ta l  v en o u s  flow . All values w ere expressed  in  
p e r ip h e ra l resistance  u n its  (P R U ).

I n  3 ad d itio n a l dogs th e  sam e surgical p ro c ed u re s  w ere perfo rm ed  b u t  th e  com m on  d u c t 
w as n o t  occluded. In  th e se  sh am  o p erated  con tro ls th e  sam e p a ram ete rs  as in  th e  p rev io u s 
g ro u p  w ere reco rded  co n tin u o u s ly  for 6 hr.

R esults

I n  th e  10 dogs, th e  co n tro l value fo r  h e p a tic  a rte ry  flow  w as 177 +  27 
m l/m in , and  for p o r ta l  v e in  flow , 4 3 9 + 8 0  m l/m in , giving a h ep a tic  in flow  o f 
616 : 109 m l/m in  or 37.2 +  3.0 m l/m in/kg b o d y  w eig h t (Table I  an d  F ig . 1). 
T h is m eans th a t  th e  h e p a tic  a rte ry  c o n tr ib u te d  2 9 % , and  th e  p o r ta l  v e in , 
7 1 % , to  th e  to ta l h e p a tic  blood flow. T h ese  re su lts  were in good ag reem en t 
w ith  th e  values p u b lish ed  in  th e  l ite ra tu re  a n d  o b ta in e d  b y  sim ilar te ch n iq u es  
[12]. P o r ta l  venous p re ssu re  was 7.7 +  0.7 m m  H g . P ressure  in  th e  com m on 
d u c t w as before  its  c a n n u la tio n  5 .6 + 0 .7  m m  H g . A rte ria l blood p ressu re  w as 
124 +  5 m m  H g an d  i t  w as k e p t co n stan t u p  to  th e  end  of th e  ex p erim en t.

A fte r  occlusion o f  th e  com m on du c t, i ts  en d  p ressu re  rose ra p id ly , a t ta in 
in g  20 m m  H g on th e  av erag e  in 1 to  1 1/2 h o u r  (F ig . 1). The rise o f b ilia ry  
p re ssu re  was follow ed b y  an  increase in  h e p a tic  a r te ry  flow  a tta in in g  a m a x i
m u m  95 %  increase in  2 1/2 to  3 hours. A t th e  sam e tim e  a decrease o f p o r ta l  
v e in  flow  w as n o ted . T h is  change was, h o w ever, slow er and  p rogressed  p ra c t i 
ca lly  u p  to  th e  end  o f th e  experim en t. B y  th is  tim e , p o rta l flow has decreased
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b y  som e 50% . As a re su lt o f these o p p o sin g  changes, to ta l  h ep a tic  in flow  re 
m ained  essen tia lly  c o n s ta n t. An ap p rec iab le  decrease o f to ta l  h ep a tic  b lood  
flow  occurred  on ly  in  th e  la s t ha lf h o u r o f  th e  ex p erim en t (— 13%  p ]> 2 0 % ). 
P o rta l v e in  p ressu re  rose  in  m ost an im als; acco rd in g ly , th e re  was a s u b s ta n tia l  
increase of to ta l  p o r ta l  resistance: from  1.75 +  0.40 P R U  to  6.06 +  2.73 P R U  
a t  th e  end  of th e  ex p e rim en ts . On th e  o th e r  h a n d , a r te ria l resistance  decreased

mmHg
HO

120

100
mmHg

Fig. 1. E ffect o f  com m on duct occlusion on liver circula tion . A fter liga tion  of th e  com m on 
d u c t an d  of th e  cystic  d u c t ( a t  0 hour), b ilia ry  p re ssu re  ( P B) rises, and  there  is a sm all increase  
in p o rta l  venous (P p v ) p ressu re . H epatic  a r te ry  flow  ( Í ’h a ) increases an d  p o rta l v en o u s flow

( F PV) decreases

from  51 +  16 to  26 +  5 P R U  (Fig. 2 a n d  T ab le  I I ) , i.e. a rte ria l re s is tan ce  d i
m in ished  b y  45 %  an d  p o rta l vein re s is ta n c e  w as m ore th a n  doubled . C onse
q u en tly , e.g. a t  th e  end o f th e  5 th  h o u r  a f te r  com m on d u c t occlusion, to ta l  
h ep a tic  inflow  w as 565 m l/m in, and  to  th is  th e  hepa tic  a r te ry  c o n tr ib u te d  
339 m l (60% ) an d  th e  p o r ta l  vein, 226 m l/m in  (40% ). T hus, a t th is  s tag e , a t  
n ea rly  stab le  to ta l  h e p a tic  blood flow , th e re  w as an  inversion  of th e  re la tiv e  
co n trib u tio n s  o f th e  tw o  vessels. F in a lly , re s is ta n c e  in th e  p reh ep a tic  sp la n c h 
nic v ascu la r bed , i.e . sp lanchn ic  a r te r io la r  re s is tan ce , increased  from  24.5 +  3.0 
to  53.1 +  10.8 P R U  in  5 h.

As expec ted , th e re  w as a s ig n if ican t co rre la tio n  betw een th e  increase  in 
com m on d u c t p ressu re  an d  the  chan g es o f  a r te ria l and  p o rta l vein  flow s
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T ab le  I

Statistical analysis o f  the changes in  liver circulation after com m on duct

Hours after 
occlusion 0.5 1.0 1.5

T o ta l h e p a tic  flow diff., per cen t X — 2.2 +  1.4 +  2.6
A verage  con tro l value s + 3.4 6.3 7.2

616 +  109 m l/m in p > 7 0 % > 8 0 % > 8 0 %

H e p a tic  a r te ry  flow diff., per cen t X +  29 +  47 +  60
A v erage  co n tro l value s + 6.2 11.7 14.0

177 +  27 m l/m in p < 1 % < 1 % < 1 %

P o r ta l  v e in  flow  diff., per cent X — 13 — 17 — 21
A verage co n tro l value s ± 3.2 5.1 6.2

439 +  80 m l/m in p < 1 % < 1 % < 1 %

P o r ta l  v e in  pressure  diff., m m  H g X + 2 .1 +  3.9 +  3.3
A v erag e  co n tro l value s + — 0.79 1.07 1.15

7.7 +  0.7 m m  Hg p > 5 % < 1 % < 2 %

( r HA =  0 .615, p <  0 .1% : rp v  =  — 0.665 <  0 .1 % ). No co rre la tion  w as fo u n d  
b e tw e e n  th e  changes of p o r ta l  v e in  p ressu re  an d  flow  (r =  — 0.166; p  >  io % ) .  
T h e re  w as a w ide sc a tte r  even  if  th e  av e rag e  p ressure  values w ere p lo t te d  
a g a in s t th e  average flow s o b serv ed  a t  th e  sam e tim e. T he sam e m e th o d  o f 
p lo t t in g  rev ea led  th a t  th e  re la tio n sh ip  b e tw een  bile  d u c t p ressu re  a n d  b lo o d  
flow  in  th e  h ep a tic  a r te ry  an d  th e  p o r ta l  v e in  w as n o t linear. T his w as o b v io u s , 
e sp ec ia lly  in  th e  case of p o r ta l  flow . In  th e  h ig h er ranges o f com m on  d u c t  
p re ssu re , sm all changes a p p a re n tly  p ro d u ce  considerab le  drops of p o r ta l  f lo w  
(F ig . 3). T h e  tim e  fac to r sh o u ld  how ever n o t  be neg lected . T he in te rp re ta t io n

F ig . 2 . Changes in  vascular resistances after common duct occlusion. SA: p re h ep a tic  sp la n ch n ic  
a r te r io la r  resistance; H A : h e p a tic  a r te ry  re s is tan c e ; PV : p o rta l  inflow  re sis tan ce
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occlusion (ll 10)

2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0

+  1.8 0 +  1.2 — 3.1 - 3 . 4 - 5 . 1 — 5.2 - 6 . 3 — 12.9
7.9 6.4 7.6 7.0 8.7 8.9 9.7 10.8 9.5

> 8 0 % > 9 0 % > 7 0 % > 7 0 % > 6 0 % > 7 0 % > 6 0 % > 2 0 %

+  71 +  79 +  84 +  87 + 8 9 + 9 0 +  95 + 9 3 + 9 1
13.6 12.8 10.8 13.0 12.7 14.4 18.0 15.7 16.8

< 0 .1 % < 0 .1 % < 0 .1 % < 0 .1 % < 0 .1 % < 0 .1 % < 0 .1 % < 0 .1 % < 0 .1

-  25 — 26 — 30 -  34 39 — 44 — 48 — 50 — 51
7.5 4.5 5.6 7.1 6.6 6.6 7.5 8.1 8.9

< 2 % < 0 .1 % < 0 .1 % << lO/^  1 /о < 0 .1 % < 0 .1 % < 0 .1 % < 0 .1 % < 0 .1 %

+  4.4 +  4.5 +  4.3 +  3.8 +  4.1 +  3.1 +  3.2 + 3 .9 +  3.7
1.43 1.28 1.21 1.09 1.24 1.01 1.04 1.35 1.51

< 2 % <r 1°/ ^  1 /о <+ lO/^  1 /о 1°/ ^  1 /о 1°/^  1 /0 < 2 % < 2 % < 2 % < 2 %

* Diff. per cen t: p e rcen tua l changes o f b lood flow or c ircu la tio n  resistance =  100 I - — -̂----1

th a t  a su s ta in e d  high p ressu re  in  th e  com m on d u c t leads to  a p rogressive d e 
crease of p o r ta l  blood flow , w ould  be c learly  m ore  in  accordance w ith  th e  e x 
perim en ta l o bserva tions.

A co rre la tio n  should be  expec ted  betw een  th e  changes of p o rta l flow  or 
resistance a n d  of a rte ria l flow  an d  resistance . W h en  all observed va lu es  w ere 
pooled, no lin e a r  co rre la tio n  w as found  (for flow , r  =  0.120, p >  1 0 % ; for 
resistance , r  =  — 0.168, p >  10% ). In  Fig. 4 av e rag e  h ep a tic  a rte ry  flow s are

Table II

Statistical analysis o f  the changes in hepatic vascular resistances (n  =  10)

Hours after common 4 5 6
duct occlusion

H epatic  a r te ry  resist-
ance diff. per cen t X - 3 0 42 — 44 -  43 - 4 6 — 43

Average contro l value s + 6.0 3.7 3.2 4.6 5.0 3.6
51 +  16 P R U P 1 °L < 0 .1 % < 0 .1 % < 0 .1 % < 0 .1 % < 0 .1 %

P o rta l vein resistance
diff. per cen t X +  85 +  161 +  157 +  186 +  213 +  204

Average contro l value s + 32 77 53 59 80 70
1.75 +  0.40 P R U p < 5 % ^  D /0 2°/ < 2 % < 5 % '  ° /о

P rehepatic  sp lanchnic
resistance diff. per
cent X -1-23 +  47 +  55 +  84 +  126 +  150

Average contro l value s + 8.1 19.4 15.5 22.2 29.8 32.8
24.5 3.0 P R U p СО/0 /0 < 5 % lO/^  1 /о lO/^  1 /0

\0ô
-V < 0 .1 %

Acta Medico Academiae Scientiarum Hungaricae 31, 1974



2 3 4 SZABÓ, G. e t a l.: EF F E C T  OF ACUTE CH OLESTA SIS ON HEPATIC CIRCULATION

p lo t te d  ag a in st av erag e  p o rta l vein  flow s. I t  can  be seen th a t  th e  re la tio n sh ip  
b e tw e e n  th e  tw o  se ts  o f va lues is a co m p le x  one. W ith  declin ing  p o r ta l  flow, 
a r te r ia l  flow  rises a t  f ir s t  s teep ly , a t ta in in g  a m axim um  above w h ich  th e re  is 
l i t t l e  change. In  th e  f i r s t  2 1/2 h o u rs  o f  th e  experim en t, th e  reg ressio n  curve

Fpv = 413,2- 6,94P|

F ig . 3. Rela tionship  between b ilia ry  pressure  ( P B), a n ^  porta l vein ( F py) and  hepatic artery  ( F h a ) 
f lo w ,  a fter common duct occlusion. A sig n ifican t c o rre la tio n  was found  be tw een  b ilia ry  pressure  
a n d  p o r ta l  vein  b lood flow , as w ell as be tw een  b ilia ry  p ressu re  an d  h e p a tic  a r te r y  flow . T he 
s t r a ig h t  lines in  th e  f ig u re  are th e  correspond ing  reg ress io n  lines (w ith  th e  lin e a r  regression  
e q u a tio n s ) . T he d o ts a n d  crosses a re  values o b ta in e d  in  th e  ex p erim en ts (av erages o f  a ll m easu re 
m e n ts  m ade  a t  a  g iven  p o in t o f  tim e). T he cu rv es co n n ecting  these  p o in ts  show  th a t  th e  re 

la tio n sh ip  b e tw een  flow  an d  p re ssu re  changes is n o t lin ea r

gression  e q u a tio n  refers to  th e  ascen d in g  p a r t  of th e  cu rve

is p ra c tic a lly  linear. F o r  th is  s teep ly  a scen d in g  line  a high co rre la tio n  coeffic ien t 
w as  fo u n d  ( r ’ =  — 0.991, p <  0 .1% ). F o r  th e  second p a r t  o f th e  cu rv e  th e  
c o e ffic ien t of co rre la tio n  w as only — 0.455 (p >  10% ). T he re la tio n sh ip  be
tw e e n  com m on d u c t p ressu re , h ep a tic  a r te r y  flow  and  p o r ta l  v e in  flo w  was 
e x a m in e d  in  th e  f ir s t  2 1/2 hours of th e  e x p e rim e n ts  (i.e. a t  th e  n e a r ly  s tra ig h t 
p a r t s  o f th e  re sp ec tiv e  curves) also b y  m u ltip le  v ariab le  reg ression  analysis 
[24]. T h e  p a r tia l co rre la tio n  coeffic ien ts su g g ested  th a t  a t  c o n s ta n t b ile  d u c t 
p re s su re  th e re  w ould  s till rem ain  a s ig n if ic a n t co rrelation  b e tw een  h ep a tic  
a r te r y  an d  p o rta l v e in  b lood  flow s (r =  — 0.933 , p <  !% )• A t c o n s ta n t a r te r ia l
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flow , th e  co rrelation  b e tw een  p o rta l flow  and bile p ressu re  w ould  be r  =  — 0.812 
(p <7 5 % ), b u t a t  c o n s ta n t p o r ta l  vein  flow th e re  w ould  be no s ig n ifican t co rre la
tio n  betw een  bile d u c t p re ssu re  and  hepatic  a r te ry  flow  (r =  0.474; p > 2 0 % ) .  
D iv id ing  th e  s ta n d a rd iz e d  p a r t ia l  regression coeffic ien ts  w ith  each  o th e r it  
w as fo u n d  th a t  th e  chan g es o f p o rta l vein flow  h a d  a b o u t 2.5 tim es m ore in 
fluence on th e  v a ria tio n s  o f  h ep a tic  a r te ry  flow  th a n  h ad  th e  changes in  com 

in g . 5. Relationship o f  hepatic artery and portal vein f lo w  and  resistance changes after common  
duct occlusion. In  th e  u p p e r  ro w , th e  p e rcen tu a l changes o f h e p a tic  a r te ry  flow  ( A Í ’h a ) an (  ̂
resis tan ce  ( Д Л ц д (  are p lo tte d  a g a in s t th e  changes o f p o r ta l  v e in  flow  ( Д  F py). S a tu ra tio n  ty p e  
regression  curves are o b ta in e d . In  th e  low er row , th e  changes o f p o rta l ve in  flow  (A -F PV) and  
resistan ce  ( Д Й py) are p lo tte d  a g a in s t th e  changes in h e p a tic  a r te ry  flow  ( A f HA) an d  h ep atic  
a r te ry  resistan ce  ( A I ? h a ) re sp ec tiv e ly . In  b o th  in s tan ces  h y p e rb o lic  reg ression  curves were

ob ta in ed

m on d u c t p ressure. T h e  re su lts  o f a p a r tia l c o rre la tio n  coeffic ien t analysis 
should  be in te rp re te d  w ith  cau tio n , b u t i t  can  sa fe ly  be concluded  th a t  th e  
connection  betw een  th e  chan g es o f h ep a tic  a r te ry  a n d  p o rta l vein  flow s m erits  
fu r th e r  analysis. T he p e rc e n tu a l changes of p o r ta l  ve in  flow  w ere p lo tte d  in  
Fig. 5 ag a in s t th e  p e rc e n tu a l changes of h ep a tic  a r te ry  flow . T he re su ltin g  curve  
is o f th e  sa tu ra tio n  ty p e , i.e. w ith  th e  decrease o f p o r ta l  ve in  flow  h e p a tic  a r te ry  
flow  a t  f irs t rises n e a r ly  in  a lin ea r  fash ion , a tta in in g  a m ax im um  a fte r  w hich 
i t  does n o t change. A s im ila r  cu rv e  w as o b ta in ed , w hen  th e  changes o f h ep a tic  
a r te ry  resistance  w ere p lo t te d  ag a in s t th e  changes o f p o rta l ve in  re sis tan ce
(F ig . 5).

F in a lly , i t  was o b se rv ed  th a t  w hen p o rta l ven o u s flow  decreases, re s is t
ance in  th e  p reh ep a tic  sp lan ch n ic  bed  rises m ark ed ly . A ctu a lly , an  exponen
tia l  re la tio n  was found  b e tw een  th e  fall of p o rta l v e in  flow  (or increase  in  p o rta l
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v a s c u la r  resistance) an d  th e  increase  in  p re h e p a tic  sp lanchn ic  resistance
(F ig . 6).

I n  th e  3 sham  o p e ra te d  an im als , th e  m easu red  p a ra m e te rs  d id  n o t  change 
s ig n if ic a n tly  during th e  6 -h o u r o b se rv a tio n  period .

ARSA
V.

F ig . 6. Regression between changes in  porta l vein  f lo w  (A -Fpy) or resistance (Л Л р у )  and  the changes 
o f  p reh ep a tic  mesenteric arteriolar resistance (R $ f)  after com m on duct occlusion. N o te  th e  ex

p o n en tia l c h a ra c te r  o f  th e  regression  cu rv es a n d  eq u atio n s

D iscussion

O cclusion of th e  co m m o n  d u c t an d  th e  co n seq u en t increase  in  b ilia ry  
p re s su re  were found  to  cau se  a  m ark ed  increase in  h e p a tic  a r te ry  flow , a re 
d u c t io n  o f p o rta l ve in  flow  a n d  —  a t  leas t d u rin g  th e  6 h r  o b se rv a tio n  period  — 
l i t t l e  change in  to ta l  h e p a tic  b lo o d  flow . These changes m ig h t be ex p la in ed  b y  
th e  in c rea se  in  th e  re s is ta n c e  to  p o r ta l  flow  p ro d u ced  b y  th e  d ila ta tio n  of th e  
b ile  can a licu li and  ex p an sio n  o f th e  e x tra v a sc u la r  f lu id  space in  th e  liv er, w ith  
a co n secu tiv e  increase in  in te r s t i t ia l  flu id  p ressu re  a ffec ting  th e  flow  of blood 
in  th e  sinusoids. T he in c rea se  o f h e p a tic  a r te ry  flow  could  be a seco n d ary  con
se q u e n c e  of the  decreased  p o r ta l  flow  [1, 11, 17, 22].
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Some observa tions m ade in  th e  course o f  th e  p resen t e x p e rim e n ts  h av e  
n o t su p p o rted  th e  above assu m p tio n . A c tu a lly , in  2 of th e  10 an im a ls , p o r ta l  
ven o u s pressure  d id  n o t rise s ig n ifican tly  a f te r  occlusion of th e  com m on  d u c t, 
n o r  w as th e re  a change in  p o rta l b lood  flow  in  one of th em . T he h e p a tic  a r te ry  
flow  increased  n everthe less. T h e  im pression  w as also gained, t h a t  in  m o s t a n i
m als th e  increase in  h ep a tic  a r te ry  flow  precedes th e  decrease in  p o r ta l  flow . 
C onsequen tly , th e  p o ssib ility  m u s t he env isaged  th a t  th e  p r im a ry  ch an g e  in  
h e p a tic  c ircu la tion  is a rise o f h e p a tic  a r te ry  flow , caused b y  a decrease  of 
h e p a tic  a r te ry  resistance . T he v a sc u la r  reac tio n s  are n o t abo lished  b y  a tro p in  
o r b y  b locking  th e  a lp h a  an d  b e ta  recep to rs  [25]. On th e  o th e r h a n d , acco rd in g  
to  th e  m yogenic th e o ry  o f b lood  flow  au to reg u la tio n , a decrease in  tra n s m u ra l 
p re ssu re  across th e  a rte rio la r  w all shou ld  lead  to  a v a so d ila ta tio n . A c tu a lly , 
d ila ta tio n  of th e  bile  canalicu li an d  e x tra v a sa tio n  of bile in to  th e  in te r s t i t ia l  
f lu id  m u st raise th e  tissu e  p ressu re  in  th e  liv er, decreasing b y  th is  th e  d ifference 
b e tw een  th e  lum ina l an d  e x tra lu m in a l a r te r io la r  p ressures. T h e  a r te r io la r  
v a so d ila ta tio n  m ay  ra ise  th e  sinuso ida l p ressu re  and  co n seq u en tly  cause  a 
fu r th e r  increase in  th e  p o r ta l  flow  res is tan ce  w hich  is a lready  a ffec ted  b y  th e  
e lev a ted  tissue p ressu re .

I f  an  a rte rio la r  v a so d ila ta tio n  is th e  p rim a ry  change in  h e p a tic  c ircu la 
tio n , th e n  th e  changes o f p o rta l venous flow  an d  resistance  shou ld  be ex am in ed  
as a fu n c tio n  of h ep a tic  a r te ry  flow  an d  resis tan ce  changes. W ith  h e p a tic  
a r te ry  flow  or resistance  as an  in d e p e n d e n t va riab le , a hy p erb o lic  reg ression  
cu rv e  is o b ta in ed  (Fig. 5), i.e. th e  rec ip rocals o f  th e  changes in  p o r ta l  v e in  flow  
a n d  resistance  are in  an  inverse  lin ea r  co rre la tio n  w ith  th e  changes o f  h e p a tic  
a r te ry  flow  and  resistance .

T he in te ra c tio n  betw een  th e  tw o  v a sc u la r  system s in  th e  liv e r  a n d  th e  
au to re g u la tio n  of h ep a tic  b lood flow  is a d isp u ted  question . In  e a rly  s tud ies 
[4, 6, 17], co rro b o ra ted  b y  su b seq u en t in v es tig a tio n s  [7, 9, 21, 23] a rec ip ro c 
i ty  w as found  betw een  h ep a tic  a r te ry  flow  a n d  p o rta l vein  flow . O b serv a tio n s  
m ad e  on p rep a ra tio n s  w here th e  h ep a tic  a r te ry  was n o t perfused  show ed  th a t  
a decrease of p o rta l p ressu re  or flow  c o n tis te n tly  led to  an in crease  in  h ep a tic  
a r te ry  flow  [13, 23, 27]. T he changes in  h e p a tic  a r te ry  flow  or p re ssu re  seem  to  
p ro d u ce  in co n sis ten t effects on p o r ta l  p ressu re  and  flow  [65, 9, 13, 15 27]. 
T h e  liv er accoun ts, how ever, fo r on ly  a b o u t 10%  of th e  to ta l  re s is ta n c e  in  th e  
sp lan ch n ic  v ascu la r bed . A ccord ing ly , changes in  hepa tic  re s is tan ce  a re  u n 
like ly  to  produce  m ajo r changes in  p o r ta l  b lood  flow . T here is, h o w ev er, ev id 
ence fo r th e  increased  m esen te ria l venous p ressu re  to  p roduce , a t  le a s t  in  th e  
in te s tin e s , a m arked  rise in  to ta l  v a scu la r  res is tan ce  [14]. In  th e  p re se n t ex 
p e rim en ts  i t  w as found  th a t  th e  increase  in  p o r ta l  inflow  re s is tan ce  causes an  
ex p o n en tia l increase in  p reh ep a tic  sp lanchn ic  resistance . This b e h a v io u r  w ould  
be  con sis ten t w ith  a m yogenic a u to re g u la tio n  o f blood flow  in  th e  in te s tin e s  
an d  possib ly  in  som e o th e r  organs supp lied  b y  th e  m esen teric  vessels.
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T h e observ a tio n  t h a t  a t  changing h e p a tic  a r te ry  and  p o rta l v e in  flow s 
to ta l  h e p a tic  b lood flo w  rem ain s p ra c tic a lly  c o n s ta n t  is qu ite  rem ark ab le . 
T h e  assu m p tio n  of an  in te ra c tio n  betw een  th e  tw o  h ep a tic  c ircu la tio n s rests  
n ev e rth e le ss  m ain ly  on  th e  re su lts  of reg ression  an a ly ses , i.e. on in d ire c t ev id 
ences. T he p o ssib ility  m u s t  th erefo re  be en v isag ed  th a t  a f te r  com m on d u c t 
o b s tru c tio n  th e  changes in  h e p a tic  a rte ry  a n d  p o r ta l  ve in  flow s are n o t in te r 
r e la te d , b u t  are b o th  c a u se d  in d ep en d en tly  b y  changes in  bile p ressu re . T he 
b a s ic  conclusions co n cern in g  th e  m echanism  u n d e rly in g  th e  observed p h e n o m 
e n o n  w ould , how ever, n o t  h e  affected b y  i t .  T h e  m ain  fac to r w ould rem ain  
th e  in c rease  of in te rs t i t ia l  tis su e  pressure red u c in g  tra n s m u ra l hepa tic  a r te r io la r  
p re ssu re  and  increasing  p o r ta l  inflow  resis tan ce . B y  th e se  changes an  a r te r io la r  
d i la ta t io n  is trig g ered  in  th e  liver and  a v a so c o n s tr ic tio n  in  th e  m esen te ria l 
v a s c u la r  bed.
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T he su d d en  increase  to  40 m m  H g in  co m m o n  d u c t pressure  causes in  th e  dog 
an  im m ed ia te  3 9 %  increase  in hepatic  a r te r ia l  b lood  flow . A t th e  sam e tim e , p o rta l  
v enous decreases b y  9 .5 % . I f  b ilia ry  p ressu re  is ra ised  g rad u ally , h e p a tic  a r te r ia l  flow  
changes a t  f i r s t  on ly  l it t le  b u t  a t  a critica l p re ssu re  be tw een  20 and 35 m m  H g  th e re  is 
a su d d en  an d  n early  m ax im u m  increase in  flow . T h e  a r te r ia l  reac tio n  is n o t  ab o lished  
b y  a lp h a  a n d  b e ta  b lock ing  agen ts or b y  a tro p in e . C hanges in th e  co m p o sitio n  o f th e  
flu id  d is ten d in g  th e  b ilia ry  passages do n o t in flu en ce  th e  in te n sity  of th e  re a c tio n  b u t  
m ay  a lte r  i ts  course. T h e  increase  in h e p a tic  a r te r ia l  flow  is caused b y  a  m y o g en ic  a r
te rio la r  v a so d ila ta tio n  trig g ered  b y  th e  d ecrease  in  effec tive  vascu la r t r a n s m u ra l  p re s
sure.

W hen b ilia ry  p ressu re  rises a fte r th e  occlusion  of th e  com m on  d u c t, 
blood flow  in th e  h e p a tic  a r te ry  increases a n d  in  th e  p o rta l ve in  decreases. 
As a re su lt of th ese  oppo site  changes, to ta l  h e p a tic  blood flow rem a in s  p ra c 
tica lly  u n a lte re d  [8]. T hese  observations w ere  co n sis ten t w ith  th e  a s su m p tio n  
th a t  th e  increase  in  h e p a tic  a r te ry  flow  is th e  p r im a ry  change. T he h y p o th es is  
was ad v an ced  th a t  in  b ilia ry  stasis, increased  in te r s t i t ia l  p ressure causes an  a r 
te rio la r  v a so d ila ta tio n  th ro u g h  a m yogenic re a c tio n  trig g ered  by  th e  decreased  
tra n sm u ra l p ressu re . T h e  p resen t in v e s tig a tio n s  w ere designed m a in ly  to  
prov ide e x p e rim e n ta l ev idence  for th e  m yogen ic  orig in  of th is  a r te r io la r  reac 
tio n  and  to  offer a d d itio n a l in fo rm ations co n cern in g  its  m echanism .

Material and m ethods

T he e x p erim en ts  w ere done on m ongrel dogs o f  b o th  sexes in  general p e n to b a rb ita l  
(30 m g/kg) a n aesth es ia . A m id line  lap a ra to m y  w as p e rfo rm e d  an d  a fine p o ly e th y len e  c a th e te r  
was in tro d u c ed  th ro u g h  a sm all m esen teric  b ra n ch  in to  th e  p o r ta l  vein. T he h e p a tic  a r te ry  
and  th e  p o rta l  ve in  w ere exposed . E lec tro m ag n e tic  flow  p ro b es were p laced on  th e  vessels. 
The cystic  d u c t w as lig a ted  a n d  th e  com m on d u c t t r a n s e c te d  a n d  can n u la ted  w ith  a  te f lo n  tu b e .

A fte r  th e  surg ical m an ip u la tio n s  th e  ab d o m en  w as closed w ith  su tu re s . T h e  can n u la  
in tro d u ced  in to  th e  com m on  d u c t w as connected  th ro u g h  a T -tu b e  to  a p ressu re  tra n sd u c e r  
and  to  a flu id  reserv o ir c o n ta in in g  physiological sa lin e , hom ologous serum  or 6 %  d e x tra n  so lu
tion . B y ra is in g  th e  reserv o ir, p ressu re  in th e  com m on  d u c t  could be a d ju s te d  to  a  p re d e te r 
m ined  level. T he flow  p ro b es on  th e  h ep atic  a r te ry  a n d  th e  p o rta l  vein were c o n n ec ted  to  a 
N y co tro n  e le c tro m ag n e tic  flo w m eter. P o rta l v en o u s a n d  system ic  a rte ria l (fem o ra l a r te ry )  
p ressures w ere m easu red  w ith  S ta th a m  stra in  gau g es co n n ec ted  to  Heilige e lec tro n ic  in te g ra 
to rs. T he zero p o in t o f th e  m an o m e te rs  was se t 5 cm  ab o v e  th e  level o f th e  o p e ra tin g  tab le . 
T he flow s an d  pressu res w ere reg is te red  w ith  a m u ltich a n n e l d irec t w riting  reco rd er. T h e  re su lts  
rep o rted  in th e  T ab les  an d  in  th e  te x t  are m eans +  s ta n d a rd  e rro r of th e  m ean.
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R e su lts

Effect o f  an abrup t increase in  com m on duct pressure

A s a f irs t step , th e  an im a ls  w ere te s te d  fo r  th e ir  reac tio n  to  a su d d en  
in c re a se  o f  com m on d u c t p re ssu re . F o r th is  p u rp o se  th e  can n u la  in  th e  d u c t 
w as c o n n e c te d  w ith  th e  f lu id  reservo ir. B y  ra is in g  th e  con ta iner, a p re ssu re  of 
40 m m  H g  was applied  to  th e  d u c t. A m ong 22 ex am in ed  anim als, in  20 h e p a tic

P 40
в

m m H g  о

P 160 
A

m m H g  1 2 0

J

r  4 0 0  
pym l/min ;(00

F ig . 1 . E f fe c t  o f a sudden  in c rease  o f bile p ressure  ( P B) on  a rte ria l (P A) an d  p o r ta l  ven o u s 
(P p V) b lo o d  pressure , h e p a tic  a r te r ia l  ( P ha) a n d  p o r ta l  v e n o u s  (F p v ) blood flow . (3 b ig  sq u a res

=  10 m in)

a r te r y  f lo w  increased im m e d ia te ly  while in  2 i t  rem ain ed  u n ch an g ed . In i t ia l  
h e p a t ic  a r te ry  flow  w as 218 +  6 m l/m in , th is  in c reased  to  301 +  9 m l/m in , or 
b y  39 .3  +  4 .3 % . The re a c tio n  cou ld  be rep ro d u ced  a t  will. W hen i t  w as re p e a te d  
in  e a c h  an im a l 5 to  10 tim e s , th e  a rte ria l d ila ta tio n  w as alw ays id e n tic a l. T he 
re a c t io n  o f  th e  p o rta l v e in  w as te s te d  in  16 an im als . In  5 th ere  w as no  ch an g e  
in  p o r ta l  venous flow  (3 1 % ), in  11 an im als th e  flow  decreased. T h e  decrease 
w as s lig h t, m ore th a n  20 %  in  a single in s ta n c e  o n ly  an d  th e  average  decrease  
w as 9 .5 % . N o corre la tion  w as fo u n d  betw een  th e  changes of a rte ria l a n d  p o rta l 
v e n o u s  flow s (r =  — 0.120; p >  10% .) T he re su lts  o b ta in ed  in 14 ex p e rim e n ts , 
w h e re  h e p a tic  a rte ria l an d  p o r ta l  venous flow s w ere  m easured  s im u ltan eo u sly , 
a re  sh o w n  in  T able I  ( th e  2 an im als  in  w hich  n e ith e r  of th e  flow s d isp lay ed  a 
c h a n g e , w ere  discarded). I t  c an  be seen th a t  to ta l  h ep a tic  inflow , ca lcu la ted  
b y  a d d in g  th e  hepa tic  a r te ry  a n d  p o rta l v e in  flow s, d id  no t decrease in  th ese  
e x p e r im e n ts , b u t even show ed  a sm all, n o t s ig n ifican t, increase. T he c o n tr ib u 
tio n  o f  th e  hepatic  a r te ry  to  to ta l  h ep a tic  b lood  flow  increased from  3 1 %  to
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41% . C ontro l to ta l  h e p a tic  b lood flow  w as in  th is  group 758 +  50 m l/m in , or
39.0 +  3.1 m l/m in/kg.

T he changes in  p o r ta l  venous p ressu re  w ere inco n sis ten t. A n increase  
w as observed  in 10 o u t o f 22 exp erim en ts , in  th e  rem ain ing  an im als i t  d id  no t 
change or even decreased  slig h tly  (T able I). S y stem ic  a rte ria l m ean  b lood  p re s 
su re  w as 133 +  5 m m  H g an d  did  n o t change d u rin g  th e  ex p erim en ts . A cco rd 
in g ly , th e  increase in  a r te r ia l flow  w as due to  a decrease of v ascu la r re s is tan ce .

? omHg  

^  m m Hg

Pp ^  m m H g

m,n

_ m e o  n
h a "1 * / m ' n

Fig. 2. E ffec t o f rep ea ted  increases o f  b ilia ry  p ressure  ( P B) on  a rte ria l ( P A) an d  p o r ta l  v enous 
(P p V) pressu re  and  h e p a tic  a r te r ia l  flow  ( P ha) (B ilia ry  p ressu re  was increased  b y  in fusion  of 

6%  d e x tra n  so lu tion  in to  th e  com m on d u c t.)  (3 b ig  squares =  10 m in)

Table 1

Effects o f  an abrupt m axim um  increase o f  common duct pressure

Biliary pressure 0 mm Hg 40 mm Hg Difference, 
per cent

H ep atic  a rte ry  flow m l/m in X 241 328 +  38.1
(N  =  14) s + 23 33 6.2

n°/P /о < 0 .1

P o rta l vein flow m l/m in X 517 468 9.5
(N 14) s + 47 44 1.8

n°P /0 < 0 .1

T otal h ep atic  blood flow
m l/m in X 758 796 +  5.0

(N  14) s + 50 46 3.3
n0/  P /о > 1 0

P o rta l vein pressure  m m H g X 9.6 10.3 +  0.7
(N  22) s + 0.7 0.6 0.4

n o/P /о > 1 0
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T h e  above ex p erim en ts  show ed th a t  th e  m o s t c o n s ta n t an d  m a rk e d  con
se q u e n c e  o f e levated  b ilia ry  p ressu re  is an  in c rease  in  h ep a tic  a r te r ia l  blood 
flow .

G radual increase o f  common duct pressure

I n  10 dogs, b ilia ry  p re ssu re  w as ra ised  g ra d u a lly  b y  in c rem en ts  o f 5 m m  
H g  a t  5 m in u te  in te rv a ls . A t p ressu res below  20 m m  H g, bile w as seen to  flow  
in to  th e  can n u la . I f  th e  c o n ta in e r  w as ra ised  fu r th e r , be tw een  20 an d  35 m m  H g 
th e  d ire c tio n  of flow  w as in v e r te d  an d  f lu id  w as beg inn ing  to  flow  from  th e

A  1 
m  m  H  g  1

P
В

m m H g

F ig . 3. E f fe c t  o f a g rad u al increase  o f  b ilia ry  p ressure  ( P B) on  a r te r ia l  p ressure  (Р д )  a n d  h e p a tic  
a r te r ia l  flo w  ( P h a )- (3 big sq u a res  =  10 m in)

re s e rv o ir  in to  the  com m on d u c t. O n ra ising  th e  in fusion  pressure fu r th e r , the 
r a te  o f  flo w  increased , reach in g  1 .0— 2.5 m l/m in  a t  p ressu res above 40 m m  H g.

A t p ressures u n d er 20 m m  H g  th e re  w as no , or only  a sligh t, change in 
h e p a tic  a r te ria l flow. A su d d en  increase o f flow  w as observed  b e tw een  20 and  
35 m m  H g . A bove 35 m m  H g  th e re  w as again  v e ry  l i t t le  or no change (T ab le  II) . 
I f  th e  changes of h ep a tic  a r te ry  flow  are p lo tte d  a g a in s t com m on d u c t p ressu re , 
a ty p ic a l  sigm oid or log istic  cu rve  is o b ta in e d  (F ig . 4). T he re la tio n  betw een  
p re s su re  an d  flow changes is expressed  b y  th e  regression  eq u a tio n

1
^  J  e  4 .8 8 7 -0 .1 9 8 á P B

Table II

Effect o f  increased common duct pressure on hepatic arterial blood flo w  (n  =  10)

Biliary pressure, 
mm Hg 0 10 15 20 25 30 35 40

F h a  m l/m in  X 234 235 239 250 281 297 301 304

S ± 36 35 34 34 42 36 44 43

A F h a  p e r  cen t X 2.0 5.0 8.7 20.3 27.9 31.8 33.7

s ± 1.6 3.8 4.5 7.4 6.6 4.5 4.0
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F ig. 4. R eg ression  b etw een  b ilia ry  p ressu re  ( P B) a n d  th e  changes of h ep atic  a r te r ia l  f lo w  ( / l í + д )

In fluence o f  the com position o f  the infused f lu id

To te s t  th e  hyp o th esis  th a t  th e  o bserved  phenom enon w as due  to  changes 
in  in te r s t i t ia l  flu id  p ressu re  r a th e r  th a n  to  th e  d istension of th e  b ilia ry  d u c ts , 
in  11 an im als  6%  d e x tra n  so lu tio n  an d  in  3 an im als dog serum  w as in fu sed  
in s tead  o f  physio logical saline. In  th ese  ex p erim en ts , a t  40 m m  H g  com m on 
d u c t p re ssu re  hepa tic  a rte ria l flow  in creased  from  238 +  9 m l/m in  to  313 +  
11 m l/m in . T he average  increase w as 36.2 +  0 .9% . This v a lu e  w as n o t  sign if
ic a n tly  d iffe ren t from  th e  average  increase  observed  in th e  e x p e rim e n ts  w ith  
saline in fu sio n  (39.3 +  4 .3 % ). T h ere  w as, how ever, a rem ark ab le  d ifference  
be tw een  th e  flow  curves o b ta in ed  in  th e  saline and  th e  colloid in fu s io n  ex 
p e rim en ts . W hen  th e  com m on d u c t p ressu re  was raised  by  sa line  in fusion , 
h e p a tic  a r te r ia l  flow  increased  a b ru p tly , reach in g  a m ax im um  v a lu e  in  a b o u t 
30 seconds, an d  rem ained  in  m o st cases a t  th is  higher level d u rin g  th e  5 to  
15 m in u te s  observ a tio n  tim e. In  som e ex p e rim en ts  th e  flow  d ec reased  again  
g ra d u a lly  b u t  rem ained  above th e  con tro l va lu e . W hen th e  com m on  d u c t  c a n 
n u la  a n d  th e  reservo ir w ere d isconnec ted , i.e. b ilia ry  pressure h ad  d ro p p e d  to  
zero, h e p a tic  a rte ria l flow  re tu rn e d  slow ly to  th e  contro l va lue . T h is  process 
to o k  a t  le a s t 5 to  10, in  som e ex p e rim en ts  considerab ly  m ore m in u te s . W hen  
d e s tra n  o r  serum  w ere in fused  in to  th e  com m on duct, h ep a tic  a r te r ia l  flow  
in c reased  again  a b ru p tly , reach in g  a m ax im u m  in 1/2 to  1 m in u te , b u t  su b 
se q u e n tly  a t  su sta in ed  h igh d u c t p ressu re , i t  decreased again  ra p id ly , a t ta in 
ing  th e  co n tro l value in  less th a n  3 m in u te s .

In fluence  o f  innervation

T h e  effect of a lp h a  recep to r b lock ing  ag en ts  was exam ined  in  8 ex p e r
im en ts . A fte r  a p re lim in ary  te s tin g  o f th e  h e p a tic  a rte ria l b lood flow  re a c tio n
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to  40 m m  H g com m on d u c t  pressure, 5 an im a ls  rece ived  by  in trav en o u s  in 
je c t io n  0.2— 0.4 m g /k g  p h en to lam in e . T he re a c tio n  w as te s ted  again 5 to  10 
m in u te s  a fte r d rug  a d m in is tra tio n . The effect o f  p h en o x y b en zam in e  (2 m g/kg) 
w as s tu d ied  in  3 an im als . T h e  vascular re a c tio n  w as re -exam ined  30 to  60 m in 
u te s  a f te r  a d m in is tra tio n  o f  th e  blocking a g e n t. B o th  drugs produced  in  som e 
cases a sm all decrease o f  system ic  a rte ria l p re ssu re  w ith  n ea rly  u n ch an g ed  
h e p a tic  a rte ria l flow  (— 6 % , p  >  10% ). T he re a c tio n  to  th e  increased  com m on 
d u c t  p ressure was n o t  ab o lish ed  (Table I I I ) .

F ig . 5. Arterial flow reactions during the infusion into the common duct of 6% dextran (D) 
and physiological saline solutions (NaCl)

Table III

Influence o f innervation on the vascular reaction to an  increased common duct pressure

Control Examination

0 pressure 40 mm Hg
AFHa%

0 pressure 40 mm Hg
Af ha%

Fha nd/min Fha nd/min

Alpha blockade
N  =  8* X 296 402 35 .5 282 381 35.1

s  ± 18 31 6.7 23 34 7 .2

Beta blockade
N  =  8** X 270 356 33 .4 272 362 33.5

s  ± 34 48 8.3 34 51 5.8

Atropine
N  =  7 X 272 351 30 .8 290 378 30.8

S ± 31 38 5.7 28 35 7.8

* 3 animals received phenoxybenzamine, and 5, phentolamine 
** 3 animals received propranolol, and 5, Trasicor®

T he effect o f b e ta  b lo ck in g  agents w as a lso  ex am in ed  in 8 an im als. T h ree  
a n im a ls  received b y  th e  v en o u s  rou te  0.2 to  0.3 m g /k g  p rop rano lone , a n d  5 
a n im a ls  0.3 to  0.4 m g /k g  T ras ico r® . T esting  o f th e  response  to  th e  ra ised  com -
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m on d u c t p ressu re  w as rep ea ted  3 to  5 m inu tes a f te r  d rug  a d m in is tra tio n . 
T h e  drugs had  p ra c tic a lly  no e ffec t o f system ic b lood  pressure and  h e p a tic  
b lood  flow  and  th e  reac tio n  to  in c rea sed  com m on d u c t p ressu re  was re p e a te d ly  
ra ised , an u n ch an g ed  blood flow  resp o n se  w as o b ta in ed .

The effect o f  a tro p in  was s tu d ie d  in 7 dogs. T he an im als received  a f te r  
th e  p re lim in ary  ex am in a tio n  of th e  e ffec t o f increased  bile d u c t p ressu re  0.5 to
1.0 m g/kg a tro p in  b y  th e  venous ro u te . The m an ip u la tio n  of ra ising  th e  b ile  
d u c t p ressure w as rep ea ted  5 to  10 m inu tes a f te r  d ru g  a d m in is tra tio n , an d  
an  unchanged  b lood  flow  response w as observed.

F in a lly , th e  vaso d ila to ry  resp o n se  could be elic ited  even d u rin g  v a s o 
co n stric tio n  in d u ced  by  n o rep in ep h rin e . In  3 an im als th e  raised  com m on d u c t 
p ressu re  increased  h ep a tic  a r te r ia l flow  by  57% . D u rin g  th e  in fusion  o f  10 
jMg/min of 1 -norep inephrine , th e  sa m e  in te rv e n tio n  p ro d u ced  a 47%  in c re a se .

D iscussion

Occlusion o f  th e  com m on d u c t  leads to  a c h a ra c te ris tic  reac tio n  in  liv e r  
c ircu la tio n . H e p a tic  a r te ry  flow rises  w hen b ilia ry  p ressu re  is increased  a n d  
th is  m ay  or m ay  n o t  be followed b y  a  decrease in  p o ta l venous flow. T he a r te r ia l  
re a c tio n  has th e  fo llow ing ch a ra c te ris tic s , a) W hen  bile pressure is ra ised  g ra d 
ua lly  a t  f irs t a r te r ia l  flow  does n o t  change, or increases ju s t  s ligh tly . A t a 
c ritic a l p ressure o f a b o u t 30 m m  H g , th e  flow  increases sudden ly . W hen  b ilia ry  
p ressu re  is ra ised  ab o v e  th is  value, l i t t le  or no fu r th e r  change occurs in  th e  flow . 
b) A sudden  in c rease  of b iliary  p re ssu re  above th e  c ritica l level leads to  an  
im m ed ia te  m ax im u m  flow  response . T he response is id en tica l in th e  sam e a n i
m al a t  rep ea ted  s tim u la tio n s , c) T h e  reac tio n  does n o t seem to  he e lic ited  b y  
th e  s tim u la tio n  o f  som e s tre tch  re c e p to r  s itu a te d  in  th e  w all of th e  co m m o n  
d u c t. This is su p p o rte d  by  th e  o b se rv a tio n  th a t  th e  com position  of th e  f lu id  
in fluences th e  course  of th e  re a c tio n , d )  The reac tio n  does no t depend  on  n e u 
rogen ic  im pulses since th e  b lo ck ad e  o f a lpha an d  b e ta  recep to rs an d  o f  th e  
p a ra sy m p a th e tic  n e rv e  endings does n o t in fluence  its  in ten s ity .

The above c h a ra c te r is tic  f e a tu re s  of th e  v a scu la r  reac tio n  m ay  be  e x 
p la in ed  b y  a m yogenic  re la x a tio n  o f th e  a rte r io la r  w all due to  th e  d ecrease  
in  tra n sm u ra l p re ssu re  su b se q u e n t to  th e  increase  of p eriv ascu la r p re ssu re . 
In te r s t i t ia l  p re ssu re  is increased b y  th e  e x tra v a sa tio n  of bile (and  o f in fu s io n  
f lu id ) . I t  seem s, how ever, th a t  th e  tra n sm u ra l p ressu re  figu ring  in th is  re a c tio n  
is n o t d e te rm in ed  b y  th e  a rte rio la r  a n d  in te rs ti t ia l  h y d ro s ta tic  p ressu res a lone , 
b u t  ra th e r  b y  th e  g ra d ie n t b e tw een  effec tive  a r te r io la r  and  in te rs titia l p re ssu re s
i.e. b y  th e  re la tio n sh ip

P, =  (P „  — л р) -  (P , л ,)
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w here P t =  tra n s m u ra l  p ressure; P v =  v a sc u la r  h y d ro s ta tic  p ressu re ; л р — 
=  p la sm a  colloid o sm o tic  p ressure; P ( =  in te rs ti t ia l  h y d ro s ta tic  p ressu re ; 
a n d  л t =  colloid o sm o tic  pressure o f th e  in te r s t i t ia l  f lu id . T h is conclusion w as 
b ased  on th e  ac tio n  o f  colloid so lu tions. W h e n  th e  pressure in  th e  b ilia ry  duc ts  
is ra ised  b y  d e x tra n  o r  p lasm a in fusion , f i r s t  th e  bile inside th e  b ile  ductu les 
a n d  th e  bile can a licu li is pressed ou t in to  th e  in te rs titiu m . T h is increases in te r 
s t i t ia l  h y d ro s ta tic  p re ssu re  and p ro d u ces a ty p ic a l v ascu la r re a c tio n . L a te r, 
w hen  th e  in fusion  f lu id  has reached  th e  sm a ll bile channels, th e  in te rs titiu m

PB
mmHg

F ig .  6. Changes in hepatic circulatory parameters during an acute increase of biliary pressure. 
(Composite graph uniting the results of the two types of experiment.)

is flo o d ed  w ith  co llo id  so lu tion , co n seq u en tly  i ts  colloid osm otic p ressu re  rises, 
th e  effective a r te r io la r  tran sm u ra l p re ssu re  increases again , and  th e  m yogenic 
v a sc u la r  re a c tio n  is abolished .

C om paring  th e  p re se n t resu lts w ith  th e  d a ta  o b ta in ed  in  prev ious ex 
p e rim e n ts , a re m a rk a b le  difference w as d e te c te d . In  th e  p re se n t experim en ts, 
a f te r  ra is in g  th e  b i l ia ry  pressure above th e  c ritica l level, an  im m ed ia te  and  
a p p a re n tly  m a x im u m  increase  of flow  o f a b o u t 35— 40%  occu rred . In  m ore 
p ro tra c te d  e x p e rim e n ts  [8], a fter occlusion  o f  th e  com m on d u c t, b ilia ry  p res
su re  a tta in e d  its  m a x im u m  in ab o u t 1/2 to  1 h o u r. T he increase  in  h ep a tic  a r 
te ry  b lood  flow  c o n tin u e d , how ever, u p  to  th e  end of th e  second or th ird  hour, 
reach in g  a m ax im u m  increase  of a b o u t 9 0 % . A fte r th is , h e p a tic  a r te r ia l flow  
rem a in ed  c o n s tan t d u rin g  th e  en tire  6 h r  o b se rv a tio n  tim e. W hen  th e  d a ta  
fro m  th e  tw o ty p e s  o f  exp erim en t a re  c o m b in ed  (F ig. 6), i t  is seen th a t  th e  
o b se rv a tio n s  are c o n s is te n t w ith  a tw o -s te p  a rte rio la r  v a so d ila ta tio n . This 
b e h a v io u r  can easily  be  explained  b y  th e  s tru c tu re  of th e  h e p a tic  a r te r ia l bed
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[2, 3]. T he b ran ch es  of th e  h e p a tic  a r te ry  acco m p an y  in th e  p o rta l t r a c ts  th e  
b ilia ry  duc ts  an d  th e  b ranches o f th e  p o r ta l  vein . F ine b ranches o f th e  h e p a tic  
a r te ry  supp ly  a dense cap illa ry  n e tw o rk , th e  p erib ilia ry  plexus, in  th e  co n n ec
tiv e  tissu e  of th e  p o rta l canal. O th e r  in tra lo b u la r  b ranches, a f te r  le a v in g  th e  
p o r ta l  t r a c t  jo in  d irec tly  th e  sinuso ids. W hen  b ilia ry  pressure is  in c reased , 
th e  f lu id  escaping  from  th e  p a ra p o r ta l  d u c tu le s  raises rap id ly  th e  in te r s t i t ia l  
p ressu re  in  th e  confined  space of th e  p o r ta l  canal. B y th is  an a r te r io la r  d ila 
ta t io n  is triggered  in  th e  p e rib ilia ry  p lex u s. W ith  susta ined  bile s ta s is , flu id  
slow ly accu m u la tes  in  th e  liv er p a re n c h y m a . T h is leads to  a p rog ressive  re la x a 
tio n  o f th e  in tra lo b u la r  a rte rio le s , u n til  f in a lly  these  vessels are  also  d ila ted  
to  th e  m ax im u m . I t  can be c a lc u la ted  t h a t  th e  rap id ly  reac tin g  (p e r ib ilia ry ? )  
a rte rio les  rep re sen t abou t 35%  o f th e  to ta l  n u m b er or cross sec tio n  o f  th e  
h e p a tic  arterio les.

In  th e  p re se n t ex p erim en ts, flow  changes in  th e  p o rta l ve in  w ere  sm all 
(— 9.5% ) an d  inco n sis ten t. No c o rre la tio n  w as found  betw een  th e  a lte ra tio n s  
of a r te r ia l an d  venous flow. D a ta  from  th e  p rev ious in v estig a tio n s show  th a t  
th e  decrease o f p o rta l flow is p ro g ressiv e  d u rin g  th e  en tire  tim e  o f o b se rv a tio n . 
In  th e  f irs t  h o u r, p o rta l vein  flow  d ecreased  b y  17% , and  by  th e  en d  o f  th e  
6 th  h o u r a 50%  decrease is a t ta in e d . T h is can  be explained b y  a p ro g ressive  
flu id  accu m u la tio n  in  th e  liver p a re n c h y m a  an d  increased  sinuso idal a n d  p o rta l 
in flow  resistance . I t  was p o in ted  o u t p rev io u sly  th a t  th e  m ain  cause  o f  th e  
decrease in p o rta l flow  is n o t th e  in c rease  o f  p o rta l resistance itse lf, b u t  a m y o 
genic a rte rio la r  v aso constric tion  in  th e  p re h e p a tic  sp lanchnic v a sc u la r  b ed  [8].

S ta tis tic a l analysis w as s tro n g ly  suggestive  of a re la tio n sh ip  b e tw een  
th e  changes in  p o rta l venous an d  h e p a tic  a r te r ia l blood flows. T h e  in te ra c tio n  
o f th e  tw o v ascu la r system s in  th e  liv e r is a m uch d ispu ted  q u es tio n . T h e  o b 
se rv a tio n s show ed th a t  a decrease o f  p o r ta l  p ressu re  or flow  c o n s is te n tly  leads 
to  an  increase in  h ep a tic  a r te ry  flow  [5, 7, 9]. T he changes in  h e p a tic  a r te ry  
flow  or p ressu re  seem to  p roduce  on ly  in co n sis ten t effects on th e  p o r ta l  c ir
cu la tio n  [1, 4, 5, 6, 9]. In  th e  p re se n t ex p e rim en ts  i t  was obvious t h a t  th e re  is 
no in te ra c tio n  betw een  th e  ea rly , im m e d ia te  a rte ria l reac tion  an d  th e  o bserved  
m in o r decreases o f p o rta l venous flow . F o r  th e  second phase o f  th e  a r te r ia l 
re a c tio n , beside th e  e x p lan a tio n  g iven  in  th e  p rev ious p a ra g ra p h s , an  a l te r 
n a tiv e  hyp o th esis  could be en v isaged . A ccord ing ly  th e  p ro longed  a n d  c o n tin 
uous increase of h ep a tic  a r te ry  flow  m a y  be due to  th e  decrease  o f  p o rta l 
flow . T he ex ac t m echanism , b y  w hich a change in p o rta l flow leads to  a rte r io la r  
d ila ta tio n  is n o t clear. The m o st p ro b a b le  ex p lan a tio n  w ould ag a in  be m y o 
genic reac tio n  triggered  b y  th e  chan g es in sinuso idal haem odynam ics.
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The vascular complications of polycythaemia vera and its association with other 
diseases is discussed on the basis of 156 cases observed over 14 years. Of the patients, 
48 had had vascular complications of some kind before the start of active treatment. 
The frequent occurrence of hypertensive disease, congestive heart failure, angina pec
toris, gastric ulcer and of diabetes including diabetoid blood-sugar tolerance curves 
in patients with polycythaemia vera has been borne out by the present observations.

P o ly cy th aem ia  v e ra  (PV) is am en ab le  to  th e ra p e u tic  m easures a n d  ta k e s  
a p ro tra c te d  course in  case of successful t r e a tm e n t .  B y  c o n tra s t, in a d e q u a te  
m an ag em en t in  consequence  of an e rro n eo u s  d iagnosis invo lved  irrev e rsib le  
or f a ta l ,  m ostly  v a sc u la r , com plica tions [7, 12, 13, 18]. On th e  o th e r  h a n d , 
su itab le  tre a tm e n t w ith  regu lar h aem a to lo g ica l fo llow -up resu lts  in  longer 
su rv iv a l an d  ensures lo n g -te rm  re h a b ilita tio n  o f  those  w ho are  s till in  ac tiv e  
age [5, 7, 14, 15, 21 ].

W hile th e  longer su rv iv a l has a llow ed  to  s tu d y  th e  p a th o lo g ica l an d  
clin ical fea tu res  of th e  process a t a c loser ran g e , ea rly  diagnosis an d  m an ag e 
m en t o f th e  associa ted  diseases have becom e im p o r ta n t. These co n sid e ra tio n s 
have  p ro m p ted  us to  s tu d y  th e  v ascu la r  co m p lica tio n s an d  th e  ty p e s  a n d  in 
cidence of associa ted  diseases in p a tie n ts  o b se rv ed  in  th e  period  1959 to  1972.

M aterial an d  m ethod

A total of 156 patients with PV were treated and followed up between March, 1959, 
to December, 1973. Their average age was 54.1 years, the lowest age-limit was 17 years. Twelve 
patients were between 20 and 30 years of age. The male-to-female ratio was 1.6 : 1.

All the patients had repeated courses of 32P and/or of cytostatic treatment which resulted 
in lasting remission in 90 to 95%. The response to repeated treatment made necessary by re
currences was practically the same as on the first occasion [12, 14, 15].

The criteria of diagnosis, the therapeutic schemes (:<2P, cytostatics) the responses ob
tained, as also the critera and duration of remissions, have been detailed earlier [11, 13, 14].

In addition to routine tests (erythrocyte, leucocyte, platelet counts, haemoglobin, 
haematocrit, reticulocyte count, differential count, GAP, bone marrow catology, serum iron, 
total iron-binding capacity, etc.), liver and kidney functions, and blood sugar tolerance curves 
were studied in every case. Additional investigations such as respiratory studies, blood gas 
analysis, gastric radiography, urography, aortography or other examinations were performed 
when needed. Although dyspnoea of every origin may occur in patients with PB, the difficul
ties of differentiation from secondary polycythaemia required the exclusion of all cases from
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th e  s tu d y  in  w hich  th is  po ss ib ility  cou ld  n o t be ru led  o u t. A s reg ard s th e  co m p lica tio n s, th e  
p a t ie n ts  w ere  reg ard ed  as h y p e rte n s iv e  if  systo lic  p re ssu re  p e rs is ted  over 160 m m  H g  a n d  d ia s 
to lic  p re s su re  over 90 m m  H g. T h ro m b o sis  o r th ro m b o em b o lic  episodes were q u a lified  as 
v a s c u la r  co m p lica tio n s as also th o se  m an ife s ta tio n s  w h ich  w ere in  a causal connexion  w ith  th e  
rh e o lo g ica l a n d  h aem o d y n am ic  d is tu rb a n c e s  re la te d  to  th e  p rim a ry  disease. In  c o n tra s t ,  all 
c o n d itio n s  w ere qualified  as “ a sso c ia ted ” , w hich , th o u g h  be ing  m ore fre q u e n t in Р У  p a tie n ts  
th a n  in  th e  age-m atch ed  general p o p u la tio n , b e a r no  c e r ta in  re la tio n sh ip  w ith  th e  p r im a ry  
d isease . F o r  obvious reasons, th e  “ acco m p an y in g ”  c o n d itio n s show ed a fa irly  close re la tio n 
sh ip  w ith  th e  d u ra tio n  an d  stage o f  PV , w hile in  th e  case o f “ assoc ia ted”  co n d itions th ese  r e 
la t io n s h ip s  w ere less defin ite.

R esu lts

T h e  v ascu la r com plica tio n s w ere d iv id ed  in to  four groups, a )  ce reb ro 
v a s c u la r  crises associated  w ith  p a ro lysis; b) e x tre m ita l th rom bosis asso c ia ted  
w ith  em b o lism ; c)  m y o card ia l in fa rc tio n ; d )  haem o rrh ag es (F ig. 1). V ascu la r

Number of cases

g |( 1 5 )  Cerebrovascular 
cris is

^  (14) Extremital thrombosis

□  (12) Myocardial infarction

|§ j (7 ) H aem orrhages of 
various sites

15 -

10 -

0 J

Fig. 1. C om m on a cu te  co m p lica tio n s o f PV

c o m p lic a tio n s  of som e k in d  o ccu rred  in  48 o f th e  156 cases (31% ), b efo re  a d 
m iss io n  i.e. th e  s ta r t  of a c tiv e  th e ra p y . T h ey  in c lu d ed  ce reb ro v ascu la r crises 
in  15 cases (10% ) and  acu te  m y o ca rd ia l in fa rc tio n  in  12 cases (8% ). In  a n u m b e r 
o f p a t ie n ts  these  cond itions h ad  d irec ted  a t te n tio n  to  th e  possib ility  o f РУ . 
O n th e  o th e r  h an d , in  th o se  p a tie n ts  w ho h a d  a d e q u a te  ac tiv e  t r e a tm e n t  aifd
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re g u la r  haem ato log ica l follow -up, th e  incidence o f v ascu la r co m p lica tio n s was 
o n ly  2 %  (3 cases).

T he “ acco m p an y in g ”  co n d itio n s in c luded , in  ad d itio n  to  th e  a c u te  v a s
c u la r  com plications, h y p erten siv e  d isease in  63 cases (40% ), co n g estiv e  h e a r t  
fa ilu re  in  60 cases (39% ), ang ina p ec to ris  in  58 cases (37% ) a n d  p e rip h e ra l 
a r te r ia l  disease in  17 cases (11% ) (F ig- 2). T h e ir incidence b eg an  to  rise  a fte r

Number of cases

70 -,

В  (63) Hypertensive d isease

ITT] (60) Congestive heart 
failure

□  (56) Angina pectoris

Fig. 2. In c idence  of chronic  acco m p an y in g  v ascu la r diseases in  РУ

a h is to ry  of PY o f 3 to  4 years, an d  th e y  w ere p rac tica lly  alw ays p re se n t, th o u g h  
o f v a riab le  sev erity , a f te r  a d u ra tio n  o f  7 to  8 y ears . T he o b se rv a tio n  t h a t  th e  
rem issions of PV  w en t h an d  in h a n d  w ith  an  im p ro v em en t of th e  com plica tio n s 
seem s to  confirm  th e ir  re la tion  to  th e  p rim a ry  disease.

T he incidence o f “ asso c ia ted ”  d iseases is show n in  F ig . 3. T h e  m o st fre 
q u e n t “ assoc ia ted”  conditions w ere  d iab e tes  in  35 cases (23% ) a n d  p ep tic  
u lce r in  28 cases (18% ). I t  was, h o w ev er, only in  th e  case of p e p tic  u lcer th a t  
a p ara lle lism  b e tw een  its  clinical co u rse  an d  th a t  o f PY w as o b se rv ed ; th e  ex
ace rb a tio n s  coincided  in  m ost p a t ie n ts  w ith  th e  recurrences o f  PV . C hronic 
h e p a titis  was found  in  17 cases (1 1 % ), chronic  ren a l disease w ith  d iffuse p a re n 
ch y m a l lesion (ch ron ic  n ep h ritis , ch ro n ic  p y e lo n ep h ritis , ch ron ic  in te rs ti t ia l
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Number of cases 

AO ■

30
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Щ (35) D iabetes 

В  (28) Peptic ulcer 

ED 07) Chr. hepatitis 

□  (16) Chr renal d isease 

Щ  (15) L ithiasis 

Щ ( 8 )  Solid tum ours 

^ ( 6 )  Autoimmune d iseases

Fig. 3. C om m on association  of Р У  w ith  o th e r  diseases

n e p h r it is )  in  16 cases (1 0 % ). These tw o co n d itio n s  w ere freq u en t in  p a tie n ts  
w ith  a h is to ry  of Р У  o f 6 to  8 years or longer. N ep h ro lith ia s is  and  cho lelith iasis 
o ccu rred  in  15 cases (1 0 % ).

D iscussion

I n  chronic d iseases w h ich  are am enab le  to  th e ra p e u tic  m easures, su rv iv a l 
a n d  w o rk in g  c a p a c ity  o f  th e  p a tie n t g re a tly  d ep en d  on secondary  diseases. 
L a w r e n c e  [7], in  a lo n g -te rm  follow -up of 231 P V -p a tie n ts  found  an  associa
t io n  b e tw een  PY a n d  h y p e rte n s iv e  disease in  5 0 % . O f o u r 156 p a tie n ts , 63 (40% ) 
w ere  h y p erten s iv e . A cco rd in g  to  D o e r i n g  a n d  W e n k e r  [4] an d  to  M a l i z a  [9] 
th e  re n a l p ressor m ech an ism s s tim u la ted  b y  th e  ren o v a sc u la r  lesions a re  closely 
in v o lv e d  in  th e  p a th o g en es is  of h y p e rten s iv e  d isease . L o g i n o v  [8] believes 
t h a t  n e rv o u s  m echan ism s also  h a d  a p a r t  in  e lic itin g  th e  h y p erten s iv e  disease 
acco m p an y in g  PY .

L a w r e n c e  [7] fo u n d  a h igh incidence o f  co n g estiv e  h e a r t  fa ilu re  (34% ) 
a n d  o f  ang ina  p ec to ris  (16% ) in  PV.

R o s e n t h a l  a n d  B a s s e n  [16] and  T i n n e y  e t al. [20] e s tim a ted  th e  in 
c idence  o f  pep tic  u lce r in  P V  a t  10 to  20% . T h e y  a t t r ib u te  th e  h igh  su scep tib il
i ty  to  p ep tic  u lcer in  P V  to  th e  decreased v e lo c ity  o f b lood  flow  and  to  th ro m 
b osis  o f  th e  sm all vessels o f  th e  gastric  m ucosa .
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T he cause o f th e  high inc idence  o f ch ron ic  h ep a titis  in  Р У  is u n c lea r. 
On th e  evidence o f m icroscopic s tu d ie s , S o h v a l  [17] found  f a t ty  d e g en e ra tio n , 
M o s s e  [10] an d  L o g i n o v  [8] a c c u m u la tio n  o f d e s tru c tio n  p ro d u c ts  o f  e ry th ro 
cy tes  and  consecu tive  fib rosis o f  th e  liver.

In  th e  l i te ra tu re  availab le  w e could  f in d  no ind ica tio n  of a n y  close asso
c ia tio n  of РУ  w ith  d iabetes. Y e t, in  15 o f th e  p re se n t 158 cases we e i th e r  found  
a d iab e to id  b lood  sugar to le ran ce  cu rv e  or, in  20 p a tien ts , m a n ife s t d iab e tes  
req u irin g  t r e a tm e n t and a d ie ta ry  reg im en .

Some re n a l diseases, in  th e  f i r s t  p lace  c e r ta in  renal tu m o u rs , a re  a sso c ia t
ed w ith  seco n d ary  p o ly cy th aem ia  [1, 6 , 19]. D e l a m o r e  e t al. o b se rv e d  ren a l 
d islocation  an d  ro ta tio n  in 21 o u t o f 25 P V -p a tie n ts  [2]. In  th e  l i te r a tu r e  th e re  
is no  evidence o f a freq u en t a sso c ia tio n -ra te  o f PV  w ith  ch ron ic  g lo m eru lo 
n ep h ritis  or ch ron ic  p y e lo n ep h ritis .
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RECENSIONES

F . R é n y i-Vamos, A. B a b ic s : A n u ria . Therapeutic  E xperiences. Publish ing H ouse  o f  th e  H u n 
g a rian  A cadem y of Sciences, B u d ap est 1972. 199 pages.

T h e  sub ject is in tro d u c ed  by a h is to ric a l rev iew  an d  term inological d e fin itio n s , th en  
th e  th eo re tic a l and p ra c tic a l problem s of a c u te  a n u r ia  a re  discussed. The boo k  co n ta in s  six 
c h ap te rs . In  th e  f irs t th e  d isorders of flu id  a n d  e le c tro ly te  m etabolism  an d  th e ir  v a r io u s  clin
ical a sp ec ts  are o u tlined .

T h e  second and  th ird  chap ters deal w ith  th e n  patho log ical, p a th o p h y s io lo g ica l and 
p a th o g e n e tic  issues. T h is  p a r t  deserves p a r tic u la r  a tte n tio n ;  i t  is in te g ra tin g  th e  re su lts  of 
an im al s tu d ies  w ith  experience  derived fro m  clin ica l observations.

T h e  fo u rth  c h a p te r  d iscusses the  c lin ica l a sp e c ts  o f  an u ria , the  clinical fe a tu re s  o f  its 
successive phases and  th e  consecutive b io ch em ica l ab n o rm alitie s . Q uestions o f p ro g n o sis  and 
o f le th a li ty  are p re sen ted  in  th e  ligh t of th e  a u th o rs ’ personal o bservations c o n fro n te d  w ith  
p u b lish ed  evidence.

T he f if th  c h ap te r  g ives a com prehensive  rev iew  o f th e  m an ag em en t o f a c u te  a n u ria , 
inc lu d in g  th e  chances o f th e ra p y . The ta sk s  co n n ec te d  w ith  the  tre a tm e n t o f th e  in it ia l  lesion 
an d  w ith  th e  su b seq u en t ph ases of anuria  a re  d e sc rib ed  in  deta il. The in d ica tio n s  a n d  c o n tra 
in d ic a tio n s  of e x tra ren a l de tox ifica tion , th e  p o ss ib ilitie s  o f haem odialysis, p e r ito n e a l dialysis, 
in te s tin a l dialysis and  o f exchange tran sfu s io n  are  also discussed.

In  c h ap te r  six th e  p a tie n t  m ate ria l t r e a te d  fo r acu te  an u ria  a t  th e  A rtif ic ia l K id n ey  
U n it ,  D e p a rtm e n t o f U ro logy , Sem meweis U n iv e rs ity  M edical School, B u d a p e s t, is review ed 
th e  cases being grouped  on th e  basis o f a e tio lo g y . T h e  observations sum m ed  u p  h e re  offer 
v a lu ab le  p rac tica l in fo rm a tio n .

T h is  book is a c tu a lly  a clinical s tu d y . T he p e rso n a l observations, som e o f  w h ich  are 
new  an d  h igh ly  re le v an t, h av e  added to th e  d a ta  p u b lish ed  in th e  lite ra tu re  a n d  rep re se n ted  
here  in a lis t of 247 references. All s ta te m e n ts  ex p ress  a w ell-balanced, un ifo rm  a t t i tu d e .  The 
fa c t t h a t  th e  discussions o f th e  various c lin ica l s i tu a tio n s  are m irorring  th e  a u th o r s ’ personal 
o b se rv a tio n s , g reatly  en h an ce  th e  book’s v a lu e . C lear a rran g em en t, concise p re se n ta tio n  o f the 
in d iv id u a l sub jects, in p a r tic u la r  of the  d iso rd e rs  o f f lu id - and  e lectro ly te  m e ta b o lism  as well 
as o f th e  pa th o g en etic  p ro b lem s, give the  bo o k  a  s tru c tu ra l  consistency w hich h e lp s  th e  s tu d e n t 
to  see th e  w idely in vo lved  aspects.

In  dealing w ith  th e  d iagnostic  q u estio n s  posed  b y  acu te  an uria , the  a u th o rs  s tre ss  the  
a d v a n ta g e s  o f surgical b io p sy  requ iring  ex p o su re  o f th e  k idney  over those of need le  b iopsy . 
A tte n tio n  m u st be d raw n  to  th e  o bservation  t h a t  re n a l biopsy  of the  revea ls m ic ro sco p ic  signs 
o f an  earlie r lesion w hich  w ould  seem to su g g est t h a t  p reex istin g  dam age to  th e  k id n e y  m ig h t 
p lay  a p a r t  in the p ro d u c tio n  of shock-k idney .
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T h e  d iag n o stic  im p o rta n ce  o f  in s tru m e n ta l u ro lo g ica l ex am in atio n s in acu te  a n u r ia  is 
e m p h a s ize d  a n d  conv inc ing ly  i llu s tra te d  b y  in d iv id u a l o b se rv a tio n s .

T h e  p r im a ry  im p o rta n ce  o f co m p e ten t, ex p erienced  h a n d lin g  is underlined  b y  d e te r r e n t  
e x am p le s  to  th e  c o n tra ry .

I t  is  a  p a r tic u la r  m e rit  o f th e  book  th a t  th e  poss ib le  com plica tions are desc rib ed  w ith  
a n  e x e m p la ry  o b jec tiv ity  a n d  open n ess. T h is will be h ig h ly  v a lu e d  b y  th e  s tu d e n t o f th e  q u e s tio n  
since h e  m u s t  be aw are  o f th e  co m p lica tio n s he has to  face .

T h e  case re p o rts  a re  in s tru c tiv e  an d  should  h e lp  to  av o id  th e  p itfa lls in v o lv ed  a t  th e  
m a n a g e m e n t o f a cu te  an u ria .

I n  su m , th e  book  o u tlin es th e  re le v a n t fac ts  o f p a th o p h y s io lo g y , pa th o lo g y  an d  p a th o 
genesis , i t  p re sen ts  o b se rv a tio n s  o f  a n  ex tensive  p a tie n t  m a te r ia l  in  a  clearly  a rra n g e d  fo rm , 
a n d  in d ic a te s  th e  b asic  lines o f c o n d u c t in  th e  m a n a g e m e n t o f  acu te  an u ria  on th e  b asis  o f  
th e se  o b se rv a tio n s . I t  offers, th e re fo re , v a luab le  a id  in  th e  u n iv e rs ity  stud ies o f th e  u n d e r 
g ra d u a te  as w ell as in  p o s tg ra d u a te  tra in in g .

J .  P in t é r

A u to im m u n  betegségek. (A u to im m u n e  diseases) E d ito r :  Gy . P e t r á n y i. A kadém iai K ia d ó , 
B u d a p e s t  1974. 434 pages.

T h is  boo k  co n ta in s th e  c o n tr ib u tio n s  o f  16 a u th o rs  w ho h av e  been engaged in  th e  s tu d y  
of th e  v a r io u s  p a th o g e n e tic , d iag n o s tic  an d  th e ra p eu tic  a sp e c ts  o f au to im m une d iseases fo r 
m a n y  y e a rs . T he ed ito r  h a s  w r i t te n  m ost o f th e  c h ap te rs . T h ere  are th ree  m ain  sec tio n s; I . 
g e n e ra l a sp e c ts ; I I .  th e  au to im m u n e  syndrom es; a n d  I I I .  la b o ra to ry  diagnostics.

I .  T h e  genera l section  g ives a  clear, concise o u tlin e  o f  th e  basic facts concern ing  th e  
a u to im m u n e  syndrom es. T he re c e n t  advances in  th is  f ie ld  receive  th o ro u g h  co n sid era tio n . 
T h e  d iscu ssio n s are c en tred  on  th e  in d iv id u a l ty p es  o f  im m u n e  reac tio n  and  on th e  v a r io u s  
th e o rie s  o f  pa thogenesis .

I I .  T h e  second p a r t  covers th e  in d iv id u a l a u to im m u n e  syndrom es. Gy. P e trá n y i  g ives 
a n  e x h a u s tiv e  rev iew  o f sy s tem ic  lu p u s  e ry th e m a to su s  p re se n tin g  its  various asp ec ts  in  th e  
l ig h t  o f  p e rso n a l ob se rv a tio n s. T h en  th e  m onosystem ic, o rg an -sp ec ific  syndrom es are d iscussed . 
S c le ro p a th y , d e rm a to m y o s itis , p em p h ig u s an d  th e  M oschcow itz-syndrom e are d e a lt w ith  b y
L. S z o d o ray . T he c o n tr ib u tio n  b y  K . K irá ly  rep re sen ts  a  n o v e l ap p ro ach  to  the  a u to im m u n e  
im p lic a tio n s  o f th e  v a rio u s  ty p es  o f  v ascu litis  w hich  s till  fo rm  a  h ighly  con tro v ersia l issue. 
N u m e ro u s  ex ce llen t i llu s tra tio n s  a d d  in fo rm ativ e  v a lu e  to  th e  descrip tions. In  th e  c h a p te r  
o n  th e  im m u n o h aem ato lo g ica l in v o lv e m en t of a u to im m u n ity  th e re  is a co n trib u tio n  b y  Zs. 
H o llán  o n  th e  au to im m u n e  d is tu rb an c es  e ry th ro p o ies is , a n d  b y  E . K elem en on th o se  o f  th e  
leu k o p o ie tic  an d  th ro m b o p o ie tic  sy s tem s. T he la t te r  a u th o r  gives due em phasis to  th e  d iff i
cu ltie s  in  a sce rta in in g  th e  a u to im m u n e  orig in  o f th ro m b o c y to p e n ia  or o f g ra n u lo cy to p en ia  in  
a  g iv en  case, ow ing to  th e  u n c e r ta in ty  o f d em o n s tra tio n  o f  specific  antibodies. T he re le v a n t  
fa c ts  o f  im m u n o en d o crin o lo g y  a re  p re sen te d  b y  Gy. P e tr á n y i ,  p a r tic u la r ly  as concerns a u to 
im m u n e  th y ro id itis  a n d  G raves’ d isease. T he au to im m u n e  d iseases o f th e  serous m em b ran e s , 
lu n g , h e a r t ,  large  vessels, k id n ey  a n d  d igestive  organs a re  d iscu ssed  b y  th e  sam e a u th o r. S. D á n  
d esc rib e s  th e  a u to im m u n e  d iseases o f  th e  liver, in  p a r tic u la r  th e ir  w ell-know n form s b u t  g ives 
no  sh a rp  d e fin itio n  of th e  la b o ra to ry  an d  p a th o h isto lo g ica l d iag n o s tic  c riteria  of th e  in d iv id u a l 
sy n d ro m e s . Section  I I  fu r th e r  in c lu d es th e  au to im m u n e  d iseases o f jo in ts , bones, m uscles, 
c o n n ec tiv e  tis su e , ne rv o u s sy s tem  (A . Szobor) and  of th e  eye  (B . A lbert). A ch ap ter is d e v o te d  
to  th e  re la tio n sh ip s  o f th e  a u to im m u n e  syndrom es a n d  im m u n e  deficiency (L. S ch ö n g u t an d  
I. R é n y i) , a  fu r th e r  c h a p te r  deals w ith  th e  connections b e tw ee n  these  syndrom es an d  m alig 
n a n t  d isease  (G y. Szegedi). I t  is co n v inc ing ly  show n in  b o th  ch ap te rs  th a t  the  p rev alen ce  o f 
th e  tw o  la s t-n a m ed  co nd itions increases in  p ro p o rtio n  to  th e  d u ra tio n  of p rim ary  im m u n e
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defic iency . T he au to im m u n e  and  m alig n an t sy n d ro m es assoc ia ted  w ith im m une d e fic ien cy  
m ig h t show  som e lig h t on  th e  p a tho inechan ism  of th ese  conditions.

Sec tion  I I I  is d ev o ted  to  lab o ra to ry  d iagnostics. R . B ackhausz  deals w ith  th e  s tru c tu re  
o f im m u n o g lo b u lin s, th e  re la tio n sh ip s betw een an tib o d ies  a n d  im m unoglobulins, th e  p ro p e rtie s  
and  c lass ifica tio n  of p a rap ro te in a em ia s , th en  th e  im m u n o ch em ica l procedures fo r th e  d e m o n 
s tra tio n  of im m unog lobu lins and  p a rap ro te in s are d esc rib ed .

In  th e  closing c h a p te r  we find  a clear desc rip tio n  o f  th e  various procedures fo r th e  s tu d y  
of h u m o ra l an d  cellu lar im m u n ity  (J . B obory) and  o f th o se  o f im m unochem istry  (E . B erg er), 
i llu s tra te d  b y  n um erous in s tru c tiv e  graphs.

A. P a t a k f a l v i

L. H a r a n g h y , K . Sz e m e n y e i: Pathology o f  Tuberculosis in  Old Age. Publish ing H o u se  o f  the  
H u n g a rian  A cadem y of Sciences, B u d ap est. 210 pages w ith  66 illustra tions.

In  th e  possession of e ffic ien t w eapons ag a in s t tu b erc u lo s is  there  is a genera l te n d e n c y  
to re g ard  th e  f ig h t ag a in s t th is  disease, a t  least in  th e  d ev elo p ed  countries, as im p o sin g  m ere ly  
o rg a n iz a tio n a l task s. C onvincing evidence aga in st th is  b e lie f  is furn ished b y  th is  b o o k  in th e  
form  o f p o st-m o rte m  ev idence  o b ta in ed  in 200 su b je c ts  w ho had  co n tracted  tu b e rc u lo s is  be 
yond  the  5 th  decade. A nalysis o f th is m ate ria l rev ea ls  t h a t  grave form s of tu b erc u lo s is , o ften  
of fa ta l  ou tco m e, are by  no m eans uncom m on in th e  ag ed  even  in our days; th a t  th ese  tu b e r 
culous changes are genera lly  o f u tm o s t severity  and  te n d  to  assum e exudative-caseous fe a tu re s ;  
th a t  th e ir  clinical course is o ften  a typ ical. I t  is due to  th e  a ty p ic a l clinical featu res in  th e  e ld e rly  
on th e  one h a n d , and  to th e  p revailing  ten d en cy  on th e  o th e r , to  dism iss the p o ss ib ility  o f  t u 
bercu losis as being  n o n -e x is te n t in our days, th a t  th e  p rocess rem ains u n d e te c te d  in  m an y  
cases, th e  m ore so as in th is  period  of life tubercu losis is o f ten  m asked  by o th er d iseases.

T he su b jec ts  d iscussed  in the  fram ew ork of 9 c h a p te rs  include the incidence o f tu b e rc u 
losis in  th e  aged, i ts  clinical aspects, its patho log ica l fe a tu re s , the  e x tra p u lm o n a ry  fo rm s a f
fecting  th e  ly m p h  nodes, th e  spleen, the bone m arrow  a n d  th e  k idney , o ther d iseases a sso c ia ted  
w ith  tu b ercu lo s is  in th e  e ld e rly , and the  various fa c to rs  affec ting  tuberculosis in  th e  aged.

T he te x t  is m ade still m ore convincing by  m a n y  illu s tra tio n s  and m ic ro p h o to g rap h s . 
An e x h au s tiv e  b ib lio g rap h y  is a fu rth e r asset o f th e  book .

T he in te re s t o f th e  m o n o g rap h  is by  no m eans co n fin ed  to physicians en g ag ed  in  th e  
fields o f  tubercu lo s is  o r o f  geria trics. I t  will be v a lu ed  b y  all those desirous to  k eep  a b re a s t 
o f th e  ad v an ces  in m edicine. In  fac t, the  book fills a lo n g -fe lt gap.

I. F ö ld es

S y m p o siu m  on gastrin  and its antagonists (Vol. 3. o f th e  P ro ceed ings of the F irs t C ongress o f  th e  
H u n g a rian  P h arm aco log ical Society , B u d ap est 1971.) G eneral ed ito r, J . K n o l l ; E d ito rs  
,1. B o rsy  a n d  Gy . Mó zsik . P ub lish ing  H ouse of th e  H u n g a r ia n  A cadem y of Sciences, B u d a p e s t 
1973. 153 pages.

T he volum e com prises th e  papers delivered  a t  a sec tion  of the  F irs t C ongress o f  th e  
H u n g a rian  Pharm aco log ical Society , held w ith  th e  p a r tic ip a tio n  of m any  in te rn a tio n a lly  
know n e x p e rts . A lthough  th e  fu ll te x t  of the  p ap ers  h a s  been published w ith a d e la y  o f  tw o 
y ears , th e y  are still tim ely . I t  is still unclear w hich  p h y sio log ica l m echanism , m ore p recise ly  
w hich  su b s tan ce , in h ib its  th e  effect o f g astrin , th e  h o rm o n e  stim u la ting  h y d ro c h lo ric  acid  
p ro d u c tio n  du rin g  th e  au to reg u la tio n  of gastric  h y d ro c h lo ric  acid secretion. A cco rd in g ly , i t  is 
still a m o st tim ely  an d  a t  th e  sam e tim e challenging ta s k  for pharm acologists to  sy n th es ize  
som e a n tig a s tr ic  com pound  th a t  w ould exert a th e ra p e u tic  effect on gastric  h y p e rsec re tio n  
or p e p tic  u lcer. The im p o rtan ce  of fu rth e r in v es tig a tio n s in  th is  field is underlined  b y  th e  fa ilu re
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o f re d u c in g  gastric  h y d ro ch lo ric  acid  secretion th ro u g h  th e  inh ib ition  of the  re g u la tin g  nerve 
b y  an tich o lin e rg ic  d rugs, due  m ain ly  to th e ir u n d e s irab le  side effects.

G a str in  is a p o ly p ep tid e  horm one consisting  o f  17 am ino  acids. I t  is iso la ted  fro m  the  
m u c o u s  m em b ran e  of th e  s to m ach . I ts  sy n th e tic  a n a lo g u e , p e n ta g as tr in , con ta ins o n ly  5 am ino 
ac id s . G a s tr in  stim u la tes  h y d ro c h lo ric  acid secre tion  b y  in d u cin g  the  h is tid in e -d ecarb o x y la se ; 
th e r e b y  i t  causes h is tam in e  a cc u m u la tio n  in th e  g a s tr ic  m ucosa. H istam ine p a r tic ip a te s  in th e  
s e c re ta ry  response of th e  s to m a c h  via  cyclic AM P. H is ta m in e  and p e n ta g as tr in , as im m u n o 
su p p re ss iv e  agen ts in h ib it th e  t r a n s p o r t  A TP-ase (A T P  —A D P ) system  iso lated  from  th e  g astric  
m u c o u s  m em brane . G astrin  also stim u la te s  th e  p e r is ta l t ic  m ovem ents o f th e  sm all in te s tin e . 
B e sid es  i ts  o th e r g a s tro in te s tin a l achives, th e  cae ru le in  iso la te d  from  the  skin o f th e  fro g  H yla  
caerulea  e x e rts  sim ilar e ffects.

U n d e r  physio logical c o n d itio n s, the  h y d ro ch lo ric  acid  secretion s tim u la tin g  e ffec t of 
g a s t r in  is in h ib ited  by  b u lb o g as tro n e , the  p o ly p ep tid e  p ro d u ced  in the d u o d en al b u lb  upon  
th e  e ffe c t o f hydroch lo ric  acid . 2 -p y rid y l-th io ace tam id e  an d  3 ,4 ,6 ,7 -te tra e th o x y -l-b en z y l 
1 ,2 ,3 ,4 -te trah y d ro iso q u in o lin e  (B F T ) inh ib it e n h an c ed  h y d roch lo ric  acid sec re tio n  a n d  th e  
d e v e lo p m e n t of ex p erim en ta l g a s tr ic  u lcer by  th e ir  a n tig a s tr ia  effect and no t b y  som e a n ti 
ch o lin e rg ic  m echanism . O n th e  o th e r  hand , in c lin ical p ra c tic e , B F T  failed to p ro v e  m ore  effec
t iv e  th a n  a com bination  o f tra d it io n a l  an tich o lin erg ic  a n d  spasm olytic  agen ts. P ro g lu m in e  
C R  242 , also an  a n tig a s tr ia  su b s ta n c e , accum ula tes in  th e  g astric  m ucous m em b ran e  a n d  has 
t ro p h ic ,  a n tisec re to ry  an d  a n tisp a s tic  effects.

I t  is reg re ttab le  t h a t  th e  volum e fails to  give in fo rm a tio n  on th e  effect o f  a n tig a s tr ia  
c o m p o u n d s  on g astrin  re lease  a n d  co ncen tra tion .

T h e  illu s tra tio n s  are  c lear a n d  d em o n s tra tiv e . T h e  volum e will be of use to  all those  
e n g a g e d  in  inv estig a tin g  th e  re g u la tio n  of gastric  h v d ro c h lo ric  acid p roduction .

M. P A P P

A r te r ia l lesions and arteriosclerosis. E d ited  by  H . J e l l in e k . Publish ing  House of th e  H u n g a ria n  
A c a d e m y  o f Sciences, B u d a p e s t 1974. 331 pages w ith  433 illu stra tio n s.

R esearch  in to  th e  p a th o g en es is  of a rte rio scle ro sis h a s  been expanding  c o n sid e ra b ly  in 
th e  p a s t  15 years. T his book  g ives a good accoun t o f e x p e rim e n ta l investiga tions in to  th e  v a s
c u la r  lesions and m odel a rte rio sc le ro tic  changes c a rr ied  o u t  in the E d ito r’s in s t i tu te  in th e  
p a s t  d ecad e .

T h e  book is d iv ided  in to  e leven  chap ters  w r i t te n  b y  n ine  au thors. I t  is in tro d u c e d  by  a 
s h o r t  rev iew  of the  s tru c tu re  a n d  cellular e lem en ts o f  th e  m am m alian  a rte ria l w all. In  the  
fo llo w in g  c h ap te r  th e  ao rtic  resp o n se  to  various in ju r ie s  is discussed w ith  special re g a rd  to  th e  
su b m icro sco p ic  s tru c tu re  o f th e  e la stic  fibres of th e  a o r ta  a n d  th e  sm ooth m uscle n a tu re  o f the  
c e llu la r  e lem en ts o f in tim a i p ro life ra tio n  and th e  ro le o f th e se  cells in the  p ro d u c tio n  o f e lastic  
f ib re s . T h e  n e x t c h ap te r  d eals w ith  the  d ev elo p m en t a n d  u ltra s tru c tu re  o f a rte rio sc le ro tic  
le s io n s . In  th e  follow ing fo u r c h ap te rs , various a sp e c ts  o f experim en ta l v ascu la r lesions are 
d e a l t  w ith : acu te  v a scu la r lesions induced by  e x p e r im e n ta l h y p ertension , the  fo rm a tio n  and  
u l t r a s t r u c tu r e  of su b en d o th e lia l fib rino id  and  th e  h is to ch e m is try  of acu te  v a sc u la r  lesion 
fo llo w ed  b y  th e  m orpholog ical d em o n s tra tio n  of th e ir  co m m o n  outcom e, th e  ch ro n ic  p ro life r
a tiv e  in tim a i lesions w ith  h y a lin e  degeneration  of th e  a r te r ia l  wall. An in te re s tin g  c h a p te r  is 
d e v o te d  to  th e  u l tra s tru c tu ra l  p henom ena of th e  t r a n s p o r t  process across th e  v a sc u la r  w all, 
a n d  th e  conclusion is reach ed  t h a t  th e  pa tho log ically  a lte re d  tra n sp o rt process o f p la sm a  su b 
s ta n c e s  th ro u g h  th e  vessel w all p lay s  the  p rim ary  ro le in  th e  developm ent o f v a sc u la r  changes 
in c lu d in g  arteriosclerosis. C hanges in  hu m an  v a sc u la r  d iseases an d  arteriosclerosis a re  co m p ared  
m o rp h o lo g ic a lly  w ith  sim ila r changes induced e x p e r im e n ta lly  in anim als. An a p p e n d ix  de-
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scribes th e  m o st im p o rta n t m eth o d s used . 245 ex ce llen t b lack-and-w hite , m o s tly  e lec tro n  
m icroscopic p ic tu re s  and 188 co lour figu res acc o m p a n y  th e  book.

T he m o n o g rap h  offers a w ealth  o f in fo rm a tio n  on th e  recen t progress o f v a sc u la r  p a th o 
logy w ith  a u n ify in g  a tt i tu d e  concern ing  th e  d e v e lo p m en t o f a rte ria l lesions. I t s  b asic  idea  is 
th a t  “ th e  tissu e  ch arac te ris tics  o f v a scu la r changes d e p en d  on the  degree and d u ra tio n  o f the  
in ju ry  and  o n  th e  s tru c tu re  o f th e  vessel w all, b u t  do n o t d ep en d  on the  n a tu re  o f  th e  in ju ry ” . 
S u p p lem en ted  w ith  the  m ost re ce n t d a ta  in th e  l i te ra tu re  (a com prehensive b ib lio g ra p h y  of 
40 pages) th e  book  will be o f va lue  for all those  w ho are  in te re s ted  in the p a th o m e c h a n ism  of 
vascu la r lesions in general and in a rte rio scle ro sis in p a r tic u la r .

G. R o m h á n y i
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RENIN, ANGIOTENSIN UND ALDOSTERON IN DER 
KLINISCHEN DIAGNOSTIK

H . P . W O L F F

I. MEDIZINISCHE UNIVERSITÄTSKLINIK, MAINZ, BUNDESREPUBLIK DEUTSCHLAND

A b k ü rzu n g en : PR C  =  P la sm a re n in k o n z e n tra tio n
A SR  =  A ld o ste ro n sek re tio n sra te  
PAC =  P la sm a a ld o s te ro n k o n z e n tra tio n  

B estim m ungen  von  PR C  u ./o . A SR  о. PAC sind  zw eckm äßig  bzw . n o tw en d ig :
1. Bei V e rd ach t a u f  ren o v ask u lä re  G enese eines H o ch d ru ck s (N ie ren 

a rte rien sten o se , »kleine« N iere en tzü n d lich e r, v a sk u lä re r , oder h y p o p la s tisch e r 
G enese). E rh ö h u n g  der PR C  im  N ie ren v en en b lu t u n d  A b n ah m e d er P lasm a- 
d u rch s trö m u n g  (m J-H ip p u ran -C lea ran ce ) d e r befa llenen  N iere w erd en  als 
B eu rte ilu n g sk rite rien  d er H ochdruckgenese  u n d  d er In d ik a tio n  zu r c h iru r
g ischen T h erap ie  (R ev ask u la risa tio n  bzw . N ep h rek to m ie) b e tra c h te t .

2. Z ur D iffe ren tia ld iag n o se  der h y p o k a liäm isch en  H y p e rto n ien : 1. H y 
p e rto n ie  m it sek u n d ärem  A ldosteron ism us (bei fo r tg e sc h ritte n e r  oder m alig n er 
H y p e rto n ie , re n o v a sk u lä re r  H y p e rto n ie , »kalium verlierenden«  po ly u risch en  
N ep h ro p a th ien  sowie bei L an g ze itth e rap ie  m it D iu re tik a ) =  p e rip h ere  P R C  
sowie A SR  о. PAC e rh ö h t, 2. p rim äre r  (М .-Conn) oder p seu d o p rim äre r A ldo
stero n ism u s =  P R C  e rn ied rig t, A SR  о. PA C e rh ö h t. 3. M inera lokortiko id - 
h y p e rto n ie  ohne A ldosteron ism us (11-, 17- o. 1 8 -H ydroxy lasem angel =  P R C  
ern ied rig t, A SR  u. PAC n o rm al D O CSR e rh ö h t. 4. P seud o m in era lo co rtico id - 
syndrom e.

3. Z ur D iffe ren tia ld iag n o se  des p rim ä re n  (М .-Conn) u n d  p seu d o p ri
m ären  (H y p e rto n ie  m it b ila te ra le r  N eb en n ie ren rin d en h y p erp lasie ) A ld o ste 
ron ism u s: G em einsam  is t die S uppression  d er P R C  u n d  die E rh ö h u n g  d er A SR  
u n d  PA C. S e iten lo k a lisa tio n  u n d  D ars te llu n g  des (r) so litä ren  (r) A denom e (s) 
d u rch  se iten g e tren n te  B estim m u n g  der PA C im  N eb en n ie ren v en en b lu t, N e- 
b en n ie ren -A rterio -o .-p h lo b o g rap h ie  sowie N eb en n ie ren sz in tig rap h ie  m it 131J -  
Jo d -cho leste ro l.

4. Z ur A bg ren zu n g  d er »hyporen inäm ischen  H yperton ie«  (P R C  e rn ied 
rig t, A SR  u n d  PAC sowie G esam tk ö rp e rk a liu m  norm al) von  der u n k o m p li
z ie rten  »essentiellen« H y p e rto n ie  (PR C  u n d  A SR  norm al) und  dem  norm o- 
k a liäm ischen  S tad iu m  eines p rim ären  A ldoste ron ism us P R C  (niedrig) n o rm a l, 
A SR  (le ich t) e rh ö h t u n d  G esam tk ö rp erk a liu m  (m ässig) e rn ied rig t.
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ENZYMMUSTER AM NEPHRON

U . C. D u b a c h , U. S c h m i d t

MEDIZINISCHE UNIVERSITÄTS-POLIKLINIK, DEPARTMENT FÜR INNERE MEDIZIN, 
KANTONSSPITAL BASEL, SCHWEIZ

M it H ilfe der q u a n ti ta t iv e n  H istochem ie , d er so g en an n ten  L ow ry  T ech 
n ik , g e la n g  es aus N ie ren g ew eb esch n itten  an a to m isch  ab g ren zb are  A b sch n itte  
des N e p h ro n s  zu iso lieren  u n d  an  diesen S tru k tu re n  E n zy m an a ly sen  a u szu 
fü h re n . D ie m it dieser T ech n ik  e rs te llten  q u a n ti ta t iv e n  A k tiv itä tsh is tio g ra m m e  
v o n  E n z y m e n  v e rm itte ln  eine genaue V o rste llung  ü b e r die m etabo lische  D iffe
re n z ie ru n g  des N ierengew ebes. D a rü b e r h in au s  geben die E n z y m a k tiv i tä ts 
m u s te r  A u sk u n ft ü b e r den F u n k tio n s ty p  d ieser S tru k tu re n , näm lich  d er so
g e n a n n te n  N ephronsegm en te .

E ig en e  U n te rsu ch u n g en  m it H ilfe d er q u a n tita tiv e n  H isto ch em ie  am  
N ie ren g ew eb e  der R a t te  zeigen q u a n ti ta t iv e  A k tiv itä tsh is tio g ra m m e  von  
E n z y m e n  aus G lykolyse, C itra tc y k lu s , H e x o sem o n o p h o sp h a tsh u n t, A m ino- 
säu resto ffw ech se l u n d  M e m b ra n tra n sp o rt. A us ihn en  geh t h e rv o r, d aß  sich 
d e r A k tiv i tä ts w e r t  jedes u n te rsu c h te n  E n zy m es in n erh a lb  des p ro x im alen  
u n d  d is ta le n  T ubu lus ä n d e r t. D a rü b e r  h in au s  lassen  beide N e p h ro n ty p e n  sig
n if ik a n te  enzym atische  U n te rsch ied e  e rk en n en . Diese neuen  B efu n d e  zur 
m e ta b o lisc h e n  O rgan isa tion  des N ierengew ebes w eisen u n te r  an d erem  a u f  die 
T a ts a c h e  h in , daß  die su b tile  K e n n tn is  d er zy tom orpho log ischen  D ifferenzie
ru n g  u n d  d er Z y to a rc h ite k to n ik , sowie die d a rau s  resu ltie ren d e  e x a k te  Id e n t i 
f ik a t io n  des dissezierten  M ateria ls  die G ru n d lag e  der q u a n tita tiv e n  H is to c h e 
m ie a m  N ierengew ebe is t. D ie L ow ry  T ech n ik  is t  m it der P u n k tio n sm e th o d e  
d er P h y sio lo g en  v e rg le ichbar; ih re  A n w endung  b e d e u te t einen F o r ts c h r i t t  in  
d e r E rfo rsc h u n g  von Z u sam m en h än g en  zw ischen O rg a n s tru k tu r  u n d  ih re r  
fu n k tio n e lle n  L eistungsb re ite .

ENZYMBESTIMMUNGEN IM HARN

R . J .  H a s c h e n

MARTIN-LUTHER-UNIVERSITÄT HALLE-WITTENBERG, INSTITUT FÜR KLINISCHE BIOCHEMIE.
402 HALLE, DEUTSCHE DEMOKRATISCHE REPUBLIK

D as R e fe ra t e n th ä lt:
1. eine kritische Ü b e rs ic h t der b islang  h a u p tsäch lich  heran g ezo g en en  

E n z y m e ,
2. B em erkungen  zu r M eth o d ik , zu r B ee in flu ssu n g  von  E n z y m a k tiv itä te n  

d u rc h  ze llu lä re  H a rn b e s ta n d te ile  u n d  zum  P ro b lem  des B ezugssystem s,
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3. d iagnostische  E rgebnisse .
E igene U n te rsu ch u n g en  beziehen sich  vorw iegend a u f  L y so zy m  =  M ura- 

m idase  (3.2.1.17), /1-G lucuronidase (/S -D -G lucuronid-glucuronohydrolase, 
3.2 .1 .31) und  A lan in am in o p ep tid a se  (L -A lan y l-p ep tid h y d ro lase , А А Р , 3.4.1.-) 
sa m t Isoenzym en . D ie versch iedenen  N ie ren erk ran k u n g en  b zw . F u n k tio n s
s tö ru n g en  (g lom eru läre , tu b u lä re  L äsion , tu b u lä re  D eg en era tio n ) lassen sich 
d u rch  un te rsch ied lich e  E n zy m m u ste r  ch a rak te ris ie ren . A n w e ite re n  A nw en
d u ngen  w erden b esp ro ch en : a)  E rk e n n u n g  u n d  T h e rap iek o n tro lle  der begin
n en d en  T ra n sp la n ta t-R e je k tio n , b)  ty p isch e  E x k re tio n sm u ste r  n a c h  In jek tio n  
v o n  A m ido triso a te -Y erb in d u n g en  als F u n k tio n s te s t, c)  E rk e n n u n g  von  T u b u 
lu ssch äd en  bei C ho lestase, du rch  T u b e rk u lo s ta tik a , usw .

NEPHROTIC SYNDROME

M . M lL T E N Y I

SECOND DEPARTMENT OF PAEDIATRICS, SEMMELWEIS UNIVERSITY MEDICAL SCHOOL,
BUDAPEST, HUNGARY

T he te rm  n ep h ro sis , f ir s t  used in  1905 b y  von M üller a n d  considered to  
re p re se n t a pa tho log ica l-c lin ica l e n tity , is to -d a y  a q u a n t i ta t iv e  expression 
fo r gross p ro te in u ria , h y p o p ro te in aem ia  an d  hyperch o leste ro laem ia .

T he c lassifica tion  of th e  n ep h ro tic  syndrom e (NS) is b a se d , beside the  
clin ica l p ic tu re , on chem ical and  im m unochem ical m e th o d s as w ell on h isto
logy. T he chem ical an d  im m unochem ical m eth o d s d iffe re n tia te

1. B enign p ro te in u ria  and  p ro te in u ria  due to  a p a th o lo g ic  process;
2. G lom eru lar an d  tu b u la r  p ro te in u ria ;
3. Secondary  and  p rim ary , id io p a th ic , genuine NS.
In  th e  case o f id io p a th ic  N S, ren a l b iopsy  m ay ré v é ra i
1. M inim al change disease;
2. Focal sclerosis;
3. M em braneous n e p h ro p a th y ;
4. P ro life ra tiv e  

or m esang ial
or en d o -ex tracap illa ry
or m em b ran o p ro life ra tiv e  g lo m eru lonephritis ;

5. M icrocystic  ren a l disease;
6. D iffuse m esang ia l fib rosis.
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THE MECHANISM OF MASSIVE PROTEINURIA IN
NEPHROSIS

A. F i s c h e r , A. P o l n e r , L . V a j d a

SECOND DEPARTMENT OF M EDICINE, SEMMELWEIS UNIVERSITY MEDICAL SCHOOL,
BUDAPEST, HUNGARY

I n  70 cases of th e  n e p h ro s is  syndrom e th e  u r in a ry  p ro te in s  were in v e s ti
g a te d  b y  gel filtra tio n , e le c tro p h o res is  and im m u n o d iffu sio n . Gel f i l tra tio n  on 
S e p h a d e x  G200 revealed o n ly  a lb u m in  and p ro te in s  o f  low  m olecular w eig h t. 
P a p e r  e lectrophoresis show ed a lp h a  —1 and b e ta  g lo b u lin s  of h igh m o lecu lar 
w e ig h t. I n  o u r u ltra c e n tr ifu g a l s tu d ie s  in  1954 we fo u n d  th a t  u rin a ry  p ro te in s  
in  n e p h ro s is  consisted ch ie fly  o f  low  m olecular w e ig h t p ro te in ; gam m a g lobulin  
is o la te d  fro m  urine was also  o f  low  m olecular w e ig h t. C h ro m ato g rap h y  and  
im m u n o lo g ic a l m ethods sh o w ed , how ever, no close c o rre la tio n  betw een  m o
le c u la r  w e ig h t and u rin a ry  e x c re tio n . IgM was n ev er fo u n d  in  th e  u rine, alpha-2  
m a c ro g lo b u lin  w ith  n early  th e  sa m e  m olecular w eig h t w as freq u en tly  id en tified  
a n d  so w ere  gam m a-globulin  a n d  C oeruloplasm in. Ig A  w as alw ays ab sen t.

A  sem i-q u an tita tiv e  m e th o d  using  urine c o n c e n tra te s  revealed  th e  co n 
s ta n t  p resen ce  of a lbum in , tra n s fe r r in , alpha-1 g ly co p ro te in , and  alpha-1  
a n t i t r y p s in .  IgG , beta-2 g ly c o p ro te in  and h ap to g lo b in  w ere freq u en tly  p re se n t 
a t  lo w e r co n cen tra tions. I t  seem s t h a t  u rin ary  p ro te in s  u p  to  a m olecular w eigh t 
o f  100 000 are  excreted  in  a n  u n ch an g ed  form , w hile  p ro te in s  w ith  a h ig h er 
m o le c u la r  w eight undergo d u r in g  u rin a ry  passage a tra n s fo rm a tio n  w ith o u t 
a c h a n g e  in  th e ir  e le c tro p h o re tic  m obility  an d  im m u n e-sp ec ifity . A s tro n g  
im m u n o -p re c ip ita tio n  w ith  F c a n d  F^ antibodies w as fo u n d  in  n ea rly  ev e ry  
case  o f  n ephrosis , suggesting  a n  enzym atic  d eco m p o sitio n  of h igh m olecu lar 
p ro te in s  d u rin g  renal passage . I n  sum m ary , th e  co n c e p t o f “ selective p ro te in 
u r ia ”  seem s to  be correct, b u t  i t s  m echan ism  is n o t a sim p le  m olecular sieving 
b u t  p re su p p o se s  an e n zy m a tic  tran sfo rm a tio n  o f g lobu lin .

THE BACTERIOLOGY OF PYELONEPHRITIS

M. P i n t é r

COUNTY HOSPITAL, GYULA, HUNGARY

A c u te  and  chronic p y e lo n e p h r it is  are of b a c te r ia l  in fections. In  m ost 
cases so m e  fac to rs s tim u la te  t h e  b a c te ria  in th e  u r in e  to  grow  and  to  in v ad e  
th e  t is s u e s  o f th e  k idneys. T h e  m o s t im p o rta n t p red isp o sin g  fac to rs are  p reg 
n a n c y , d ia b e te s , congenital a b n o rm a litie s  of th e  u r in a ry  t r a c t  and  d is tu rb an ces 
o f  m ic tu r i t io n .
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In  th e  overw helm ing  m a jo rity  of cases, p y e lo n e p h ritis  is caused b y  m e m 
bers of th e  fam ily  E n te ro b a c te ria c e a e . E.  coli g en era lly  accoun ts fo r m ore  
th a n  80%  of u n co m p lica ted  cases, w hereas P ro te u s , en te ro b a c te r , en te ro co cci 
an d  P . aeruginose a re  m ore  like ly  to  be fo u n d  in  p a tie n ts  w ho have h a d  a p re 
v ious in fection . T h e  s tra in s  o f E . coli are  d iv id ed  in to  a n u m b er o f se ro ty p es on 
th e  basis of th e ir  O -an tig en , b u t  m ost o f th e  s tra in s  c u ltiv a te d  from  th e  u r in e  
of p y e lo n ep h ritic  p a tie n ts  belong to  a sm all p ro p o rtio n  o f these  se ro ty p es . 
F ilte rab le  form s o f b a c te r ia  (L -form s, p ro to p la s ts , m ycop lasm a) m a y  p la y  
an  aetio logical role.

A ccording to  la rg e  scale su rvey , a c e r ta in  p ro p o rtio n  of th e  p o p u la tio n  
h a rb o u rs  b a c te ria  in  th e  u r in a ry  t r a c t  w ith o u t sy m p to m s. P a tie n ts  w ith  a sy m p 
to m a tic  b a c te r iu r ia  ru n  a g rea t risk  of develop ing  a c u te  u rin a ry  t r a c t  in fec 
tio n s  an d  p y e lo n ep h ritis .

T he b a c te ria  cau sin g  p y e lo n ep h ritis  an d  b a c te r iu r ia  are  easy to  c u ltiv a te , 
b u t  th e  diagnosis m ee ts  w ith  d ifficu lties. To overcom e th em , su itab le  m e th o d s  
an d  a good o rg an iza tio n  a re  necessary . T he m ore  im p o r ta n t  steps o f b a c té r io 
logie diagnosis a re  as follow s.

1. C ollection o f  u r in e  u n d e r c o m p a ra tiv e ly  s te rile  c ircum stances . T he 
m idd le -stream  u rin e  is a ccep tab le  if  th e  p a tie n ts  a n d  nu rses are  p re -e d u c a te d .

2. Q uick t r a n s p o r t  o f  th e  u rine  to  th e  la b o ra to ry . Cooling is n ecessa ry  
before  inocu la tion .

3. T he u rin e  o f th e  pyelo n ep h ritic  p a t ie n t  m u s t be in o cu la ted  o n to  a 
su itab le  m ed ium . T h e  sign ificance o f b a c te r iu r ia  can  be  p roved  w ith  q u a n 
t i ta t iv e  or s e m i-q u a n tita tiv e  co u n tin g  m e th o d s . A c o u n t of 100 000 p e r  m l o f 
u rin e  seem s to  be accep tab le  fo r sep a ra tin g  s ig n if ic a n t an d  n o n -s ig n ifican t 
b ac te riu ria .

4. In  screen ing  su rv ey s , th e  n i tra te  re d u c tio n  or TTC te s t  m a y  be  re 
com m ended. T h e  co incidence of a p o sitive  re d u c tio n  te s t  an d  c u ltiv a tio n  m a y  
reach  85— 90% . P o s itiv e  re su lts  should  be ch eck ed  b y  su b seq u en t c u ltiv a tio n  
o f th e  u rine.

5. M icroscopic analy sis  o f th e  sed im en t (leu k o cy tes , casts, A ddis co u n t) 
m ay  fu rn ish  im p o r ta n t  d a ta  b u t  is n o t su ffic ien t fo r th e  diagnosis o f p y e lo 
n ep h ritis  or sy m p to m less  b ac te riu ria .

AUTOMATION AND COMPUTERIZATION IN CLINICAL
CHEMISTRY

M. R u b in

WASHINGTON

A b stra c t n o t su b m itte d .
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METHODS OF GFR DETERMINATION

G y . M o l n á r

BUDAPEST

A b s tra c t n o t su b m itte d .

DIFFERENTIAL DIAGNOSIS IN URAEMIC 
EMERGENCY

O .  M .  W r o n g

UNIVERSITY COLLEGE HOSPITAL MEDICAL SCHOOL, MEDICAL UNIT, LONDON, GREAT BRITAIN

A b s tra c t n o t su b m itte d .

LABORDIAGNOSE BEI PYELONEPHRITIS

H . D u t z

BERLIN, DEUTSCHE DEMOKRATISCHE REPUBLIK

Z usam m en fassu n g  n ic h t e rh a lten .

PLASMA RENIN ACTIVITY AND ACUTE RENAL
FAILURE

M. M y d l î k , J .  L a n g o s , J .  N o v o t n y , P . B l a 2 i c e k , K . D e r z s i o v á , P . M e l n i g á k

FIRST DEPARTMENT OF MEDICINE, SCHOOL OF MEDICINE, P. J. SAFÁRIK UNIVERSITY, KOSlCK 
DEPARTMENT OF MEDICINE, MILITARY HOSPITAL, BRATISLAVA; DEPARTMENT OF PHARMACOLOGY 

SLOVAK ACADEMY OF SCIENCES, BRATISLAVA, CZECHOSLOVAKIA

P la sm a  ren in  a c tiv ity  has been s tu d ie d  b y  m eans of B o u ch er’s m odified  
m e th o d  in  40 p a tie n ts  in  v a rio u s stages o f  a c u te  ren a l fa ilu re .

1. P la sm a  ren in  a c tiv ity  w as in c reased  in  th e  anurie  stage  an d  decreased  
in  th e  p o ly u rie  an d  co n v a lescen t stages.

2. T h e  h ig h est in crease  in  p lasm a re n in  a c tiv ity  was fo u n d  in  p a tie n ts  
w ith  p o o r  prognosis o r fa ta l  ou tcom e a f te r  c ru sh  syndrom e or d im e th y ld ip y - 
r id iu m  poisoning.

3. A n increase o f  p la sm a  ren in  a c t iv i ty  w as observed also a f te r  h aem o 
d ia ly sis .
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4. No co rre la tion  w as found  betw een  p lasm a  ren in  a c tiv ity  a n d  blood 
p ressu re , sodium  and  p o tass iu m  level in se ru m  and  urine  d u rin g  th e  various 
s tag es  o f acu te  ren a l fa ilu re .

RADIOIMMUNOLOGISCHE BESTIMMUNG DER 
PLASMA-RENIN-AKTIYITÄT

E . T v r z i c k a , R . T o m a s e k , M. C h y t i l

NEPHROLOCISCHE ABTEILUNG, MEDIZINISCHE POLIKLINIK, KARLS UNIVERSITÄT, PRAG,
TSCHECHOSLOVAKEI

Z usam m enfassung  n ic h t e rh a lten .

RADIOIMMUNOASSAY FOR ALDOSTERONE IN HUMAN
PLASMA

E . G l á z , É .  F o d o r , R . K is s , M. P é t e r i

SECOND DEPARTMENT OF MEDICINE, SEMMELWEIS UNIVERSITY MEDICAL SCHOOL,
BUDAPEST, HUNGARY

A sim ple rad io im m u n o assay  for th e  m easu rem en t of a ld o ste ro n e  in  h u 
m an  p erip h era l p lasm a w as e lab o ra ted . 10 m l p lasm a w ith  :,H -a ld o ste ro n e  
(5000 dpm  20 pg) w as e x tra c te d  w ith  d ich lo ro m eth an e . A fte r p u rif ic a tio n , 
a single p ap e r c h ro m a to g ra p h y  (E2B ) w as ca rried  o u t. A fter e lu tio n  o f the  
a ld o ste ro n e  spo t in m e th an o l an d  f i ltra tio n  th ro u g h  glass-wool, a liq u o ts  were 
ta k e n  fo r th e  recovery  o f :iH -a ldoste rone  a n d  rad io im m unoassay . E i th e r  an 
an tia ld o s te ro n e  serum  from  ra b b its  w ith  an  a n tib o d y  titre  o f 1 : 12 000 or 
sheep  an tise ru m  (ba tch  088, received  as a g ift from  th e  N a tio n a l In s t i tu te s  
c f  H e a lth , B e th esd a  M d.) w ith  an  a n tib o d y  t i t r e  of 1 : 450 000 w as u sed . S am 
ples an d  s ta n d a rd s  w ere in c u b a te d  a t  4 °C fo r 24 hrs w ith  th e  d ilu te d  an tise ra . 
F o r  th e  sep ara tio n  of b o u n d  an d  free a ld o ste ro n e , d e x tran co a ted  c h a rc o a l was 
used .

A ccuracy  of th e  m e th o d :
R ecovery  of ad d ed  un labelled  a ld o ste ro n e  to  p lasm a pools g av e  a cor

re la tio n  coeffic ien t of 0.986, w ith  a reg ression  equa tion  o f Y  =  1.1 02a 
— 76.5 pg.

Precision  of th e  m e th o d :
R ep lica te  analyses of a p lasm a sam ple  gave a w ith in -a ssay  v a ria tio n  

o f 6 .5 % , an d  b e tw een-assay  v a ria tio n  o f 11 .7% .
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S en sitiv ity  of th e  m e th o d  was e s tim a ted  fro m  tw ice th e  SD o f th e  zero 
p o in t;  th e  th eo re tica l l im it  o f  de tec tion  w as 14— 16 pg.

S pecific ity  of th e  t e s t  depends on th e  p re p a ra t io n  of a su ffic ien tly  p u r i
f ie d  e x tr a c t  for assay an d  on  th e  properties o f th e  an tise ru m . T he cross-reactio n  
o f d iffe re n t stero ids w ith  a ld o ste ro n e  an tib o d ies  w as ca lcu la ted  acco rd in g  to  
A b ra h a m  (1969).

3H -aldosterone  re c o v e ry  added  to  p lasm a  poo ls w as 7 1 + 4 .9 %  (n  =  20).
P la sm a  a ldosterone  v a lu e  for norm al su p in e  su b je c ts  was 8 .2 + 4 .6  ng/100 

m l, a n d  a fte r  4 hrs in  th e  u p r ig h t  position an d  a f te r  80 m g furosem ide, 26 +  8.2 
ng /100  m l.

DER EINFLUß ENDOGENER UND EXOGENER 
FAKTOREN AUF DIE ERGEBNISSE VON 

SERUMKREATININBESTIMMUNGEN

G. S t o l z e , H . J .  T r e d t , H . J .  T h i e l e

INSTITUT FÜR KLINISCHE CHEMIE UND LABORATORIUMSDIAGNOSTIK DES 
BEZIRKSKRANKENHAUSES SCHWERIN, DEUTSCHE DEMOKRATISCHE REPUBLIK

1970 w urden  in  e in em  Screening 2728 u n d  1973 im  R e-screen ing  der 
g le ichen  S tichprobe 1523 K rea tin in b e fu n d e  e rs te ll t  u n d  h insich tlich  m öglicher 
E in f lu ß fa k to re n  s ta tis t is c h  ausgew ertet.

D ie W erte w iesen e in en  hoch sig n ifik an ten  G esch lech tsun te rsch ied  von 
15— 2 0 %  in jed e r A lte rsk la sse  a u f  und  ze ig ten  b e i M ännern  und  F ra u e n  einen 
A n s tie g  m it zu n eh m en d em  A lter.

Im  Screening 1970 w u rd e  ein s ig n if ik an te r  A nstieg  der K re a tin in w e rte  
u m  d ie M ittagszeit b e o b a c h te t .  D urch g eso n d e rte  U n te rsu ch u n g en  u n d  s ta 
t is t is c h e  Vergleiche k o n n te  w ahrschein lich  g e m a c h t w erden, daß  d ieser A n 
stieg  n ic h t au f die en d o g en e  circad iane  R h y th m ik , sondern  au f die kö rp erlich e  
A k t iv i tä t  der P ro b a n d e n  zu rü ck zu fü h ren  is t. E rk ra n k u n g e n  wie D iab e tes , 
A d ip o s ita s , H y p erto n ie  u sw ., die sekundäre  L äsio n en  der N ieren  h e rv o rru fen  
k ö n n e n , bew irken eine s ta t is t is c h  s ig n ifikan te  E rh ö h u n g  der K re a tin in w e rte  
g eg en ü b e r denen der d iagnosefre ien  P ro b an d en . D a ra u s  ergeben sich w ich tige  
S ch luß fo lgerungen  fü r  d ie  k lin ische In te rp re ta t io n  von  K re a tin in b e fu n d en  
sow ie fü r  die E rs te llu n g  v o n  R eferenzbereichen .

L IT E R A T U R

G. St o l z e , H . J .  T h i e l e , H e d i  F r ie d m a n n , H. J .  T r e d t , J u tta  Stolze u n d  I n g e  L i n d e n : 
D tsch . Ges.-W es. 29, 193 (1974).
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EMPFINDLICHKEIT UND SPEZIFITÄT DER 
TESTPARAMETER IM NEPHROPATHIESCREENING

G. S t o l z e , H . J .  T r e d t , H . J .  T h i e l e

INSTITUT FÜR KLINISCHE CHEMIE UND LABORATORIUMSDIAGNOSTIK DES 
BEZIRKSKRANKENHAUSES SCHWERIN, DEUTSCHE DEMOKRATISCHE REPUBLIK

F ü r  das N ep h ro p a th iesieb  in n e rh a lb  des M ultiphasenscreen ing  » S te rn 
berg  ’70« (2908 P ro b an d en ) w u rd e  eine um fangre iche  P a ra m e te rk o m b in a tio n  
e in g ese tz t, um  die in  der S tic h p ro b e  v o rh a n d e n e n  N ep h ro p a th ien  m ög lich st 
v o lls tän d ig  zu erfassen u n d  d u rch  K e n n tn is  von  E m p fin d lich k e it u n d  S p e z if itä t 
der e inzelnen  P a ra m e te r  das T e s tp ro g ra m m  o p tim ieren  zu kö n n en .

D ie g rö ß te  E m p fin d lic h k e it w iesen die P a ra m e te r  E iw eiß  im  H a rn  m it 
39 ,7%  u n d  K re a tin in  im  S erum  m it 36 ,3%  au f. Dem  q u a lita tiv e n  P ro te in 
u rienachw eis h a f te t  jedoch  d e r N a c h te il e iner n iedrigen S p e z if itä t (8 2 % ) an, 
die d u rch  das A u ftre ten  so g e n a n n te r  physio log ischer P ro te in u rie n , sow ie das 
h äu fig e  V orkom m en bei an d e ren  E rk ra n k u n g e n  (z. B. H y p erto n ie  u n d  P r o s ta ta 
h y p e rtro p h ie )  m it jew eils ca. 2 4 %  b e d in g t is t. B ei s e m iq u a n tita tiv e r  A u sw er
tu n g  d er H arn e iw e iß au ssch e id u n g  u n d  F estleg u n g  eines S chw ellenw ertes 
(60 m g E iw eiß/100 m l H arn ) u n d /o d e r  m eh rze itig e r D u rch fü h ru n g  des T ests  
lä ß t  sich  die S p ez ifitä t zu r N iere  b e trä c h tlic h  verbessern , w as fü r  d en  N a c h 
so rgeau fw and  von  e rheb licher B e d e u tu n g  is t.

D ie S p ez if itä t des S e ru m k re a tin in s  is t m it 92 .3%  w esen tlich  h ö h e r u n d  
lä ß t  sich w ahrsch e in lich  w e ite r v e rb esse rn . Seine große B ed eu tu n g  als S creen
in g p a ra m e te r  w ird  außer d u rch  die re la tiv  günstigen  K ennziffe rn  n och  d a 
d u rch  u n te rs tr ic h e n , daß  24 d e r in sg esam t 102 d iagnostiz ierten  N e p h ro p a th ie n  
n u r  m it diesem  S ym ptom  im  S creen ing  au ffä llig  w urden.

A us den E rfah ru n g en  dieses N ep h ro p a th ie s ieb tes ts , sowie eines 1973 
an  d er gleichen S tichp robe d u rc h g e fü h rte n  R e-screening  w ird  eine o p tim ie r te  
P a ra m e te rk o m b in a tio n  vorgesch lagen .

ISOTACHOPHORESIS OF URINARY PROTEINS*
V. B l a t o n , K . U y t t e n d a e l e , H . P e e t e r s

SIMON STEVIN INSTITUUT VOOR W ETENSCHAPPELIJK ONDERZOEK, BRUGGE, BELGIUM

In  th e  la s t few years iso tach o p h o resis  h as  found  ap p lica tio n  in  severa l 
b ran ch es  o f ch em istry . In  v iew  o f th e  h igh  co n cen tra tin g  pow er o f th e  m e th o d , 
iso tach o p h o resis  or d isp lacem en t e lec tro p h o res is  can usefully  be ap p lied  for

* T his w ork  w as su p p o rted  b y  a g ra n t  from  th e  “ O nderling  O verlegde A k tie s”  (O. O. A. 
B russel) an d  in  p a r t  by  G ra n t no 1206 o f N a tio n a a l F o n d s  G eneeskundig W eten sch a p p e lijk  
O derzoek , B russel.
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se p a ra tio n , id e n tif ic a tio n  an d  detection  o f p ro te in s  in  d ilu te  biological sa m 
p les. T he aim  of th e  p re s e n t  s tu d y  was to  a p p ly  agarose as a su p p o rtin g  m e
d iu m  in  iso tach o p h o resis , to  allow a fu r th e r  im m un o lo g ica l c h a ra c te riz a tio n  
o f  th e  sep ara ted  a n d  c o n c e n tra te d  p ro te in  f ra c tio n s . T h e  sim plicity  in  h a n d lin g  
o f  th is  carrier m ak es th e  m e th o d  useful fo r c lin ica l w ork.

Iso tach o p h o resis  is ca rried  ou t w ith  a L K B  c o n s tan t c u rre n t pow er 
su p p ly  in  a L K B  e le c tro p h o re tic  cham ber (L K B  2117 M ultiphor). 0 .8 %  p u r i
f ie d  agarose, A 37 ( In d . B io l. F rançaise) c o n ta in in g  th e  lead ing  ion w as lay e red  
on  c lea r glass p la te s  (4 cm  to  9 cm). As le a d in g  e lec tro ly te  we used  0.018 M 
o rth o p h o sp h o ric  ac id  a d ju s te d  to  pH  5.5 w ith  th e  ad d itio n  of T ris. A fte r géli
f ic a t io n , a 2— 5 cm  p a r t  o f  th e  gel was c u t o ff a n  rep laced  b y  th e  te rm in a to r  gel. 
A s te rm in a tin g  e le c tro ly te  we used 0.04 M g lycine , ad d in g  tris  to  p H  8.7. A m - 
p h o lin es  (L K B ) in  th e  p H  ran g e  6— 8 w ere in tro d u c e d  as spacers. V o ltage  w as 
in c re a se d  from  300 to  600 V  an d  to  avoid  J o u le  h e a tin g  th e  cu rren t w as m a in 
ta in e d  a t  8 mA. R e lia b ili ty  of th e  m eth o d  w as checked  w ith  a lb u m in  t r a n s 
f e r r in  solutions. 2 • 1 0 -8  g o f  each p ro te in  an d  2 [Л o f am pholine were an a ly zed . 
T h e  sep ara ted  p ro te in  b a n d s  were iden tified  b y  im m unolog ica l analysis , w hich  
p ro v e d  th e  se n s itiv ity  o f  th e  m ethod . N o rm al u r in e  sam ples co n ta in ed  trace s  
o f  a lbum in . O rth o s ta tic  a lb u m in u ria  show ed d is tin c t a lbum in  and  tra n s fe r r in  
lin e s . U rine sam ples o f  n e p h ro tic  p a tie n ts  g av e  e ig h t d is tin c t lines; th e se  w ere 
d iv id e d  in to  four m a in  a n d  four m inor co m p o n en ts . T he four m ain  frac tio n s  
w ere  iden tified  as a lb u m in , tran sfe rrin , IgG  an d  IgA .

T he g rea t a d v a n ta g e  of th e  m ethod  is i ts  c o n cen tra tin g  pow er an d  th e  
s im p lic ity  of h a n d lin g  w h ic h  m akes th e  te c h n iq u e  usefu l for clinical an d  ex 
p e rim e n ta l work.

ERFAHRUNGEN MIT NEUEN SCHNELUTESTS ZUR 
HARNUNTERSUCHUNG

D. K u t t e r

PHARMAZEUTISCHE FAKULTÄT DER UNIVERSITÄT LAUSANNE, SCHWEIZ

Im  Laufe d er le tz te n  J a h re  und  M onate  w u rd en  m ehrere neue S chne ll
te s ts  zu r H a rn d ia g n o s tik  e in g efü h rt. E in  n e u e r T e s ts tre ife n  au f U rob ilinogen , 
d e r  n ic h t m ehr a u f  d e r E h rlich -R eak tio n , so n d e rn  a u f  einer viel spezifischeren  
u n d  em pfind lichen  D ia z o re a k tio n  b e ru h t, e r la u b t  j e tz t  einen p rob lem losen  
N achw eis und  eine h a lb q u a n ti ta t iv e  S c h ä tz u n g  dieses P igm entes. V on d re i 
n eu e n  S tre ifen tests  a u f  B iliru b in  erwies sich  e in e r  w egen u ngenügender E m p 
fin d lic h k e it als vö llig  u n b ra u c h b a r . Die b e id en  an d eren  sind fü r  k lin ische  
Z w ecke genügend em p fin d lich . B esonders in te re s s a n t  is t ein neuer T e s ts te rife n  
a u f  B lu t im  H arn , d e r m it  S icherheit H ä m a tu r ie n  ab  10 000 E ry /m l n ach w eist
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und  d azu  noch  eine D ifferenzierung  zw ischen in ta k te n  E ry th ro z y te n  u n d  fre i
em H äm oglob in  e rla u b t. A uch M yoglobin w ird  b e re its  ab  0.05 ц g/m l n a c h 
gew iesen (M yoglobinurie bei H erz in fa rk t). D ie E m p fin d lich k e it eines T e s t
stre ifen s  a u f  V an illin m an d elsäu re  liegt le ider bei 20 mg/1, w as zu r P h aeo ch ro - 
m ozy tom diagnose  n ich t au sre ich t. D ie se lten en  N eurob lastom e sch e in en  j e 
doch s te ts  e rfaß b ar.

B ei allen  besprochenen  T ests w ird a u f  W irkungsm echan ism us u n d  S tö 
rungsm ög lichke iten  n äh e r eingegangen.

PROTEINURIE-BESTIMMUNG MIT HILFE VON
PAPIERTEST

V. SvOBODA

LACHEMA. BRNO, TSCHECHOSI.OVAKF.I

M an v erg le ich t einzelne L ab o rm eth o d en  d er se m iq u a n tita tiv e n  B e 
stim m u n g  d er P ro te in e  im  H arn  m it spezieller H in s ich t zu r V erw endung  der 
P a p ie r te s te . E s w erden  die V orteile des d iagn o stisch en  Pap iers A lb u p h a n  
d isk u tie r t.

THE DIAGNOSTIC SIGNIFICANCE OE ISOTOPE
RENOGRAPHY

B. T a n o s , I . S i m ó , P . S i m o n

DIAGNOSTIC ISOTOPE UNIT, FIRST DEPARTMENT OF SURGERY, UNIVERSITY MEDICAL SCHOOL,
SZEGED, HUNGARY

W ith in  a six y e a r period , som e 1200 iso to p e  renogram s were p e rfo rm ed  
on clin ica l p a tie n ts  an d  o u tp a tie n ts . The ren o g ram s w ere o b ta ined  by  th e  i n t r a 
venous in jec tio n  of 131I  N a-io d o h ip p u ra te  an d  its  d e tec tio n  by  sc in tillo g rap h y  
and  ra tem e te r-reco rd e rs . In  th e  la s t th re e  y e a rs , th e  “ R ad io n e p h ro g ra p h ”  
T ype MB 7104 of B F K I  has been used. T he re su lts  show ed a high e ffic ien cy  
of th e  m e th o d  to  reveal u n su sp ec ted  u n ila te ra l ren a l fa ilu re  m ostly  w ith  n o rm al 
blood an d  u rine  ch em istry .

U n ila te ra l or b ila te ra l u re te ra l o b s tru c tio n  w as also un eq u iv o ca lly  in 
d ica ted  even w ith  u n affec ted  tu b u la r  fu n c tio n .

T h e  prob lem  o f b lood supp ly  to  th e  tr a n s p la n te d  k id n ey  could also  be 
succesfu lly  in v es tig a ted .
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D iagnosis of u n ila te ra l  or b ila te ra l re n a l a r te ry  stenosis as a cause  of 
h y p e r te n s io n  poses som e p rob lem s, as q u a n ti ta t iv e ly  eva luab le  d a ta  can  be 
m a sk e d  b y  differences in  size and /o r a b n o rm a l site  o f one or b o th  k id n ey s.

A tte m p ts  a t  th e  q u a n ti ta t iv e  e v a lu a tio n  o f renal fu n c tio n  b y  g raph ic  
a n a ly s is  o f in d iv idua l ren o g ram s show ed a p o o r co rre la tion  w ith  c o n v en tio n a l 
r e n a l  fu n c tio n  te s ts  (specific  g rav ity , c lea ran ce , u rin a ry  N -co n cen tra tio n ).

QUANTITATIVE EVALUATION OF THE 
ISOTOPERENOGRAM OF PYELONEPHRITIC CHILDREN

S. K ö v e s , К . P u m p

DEPARTMENT OF UROLOGY, UNIVERSITY MEDICAL SCHOOL PÉCS, AND COUNTY CHILDREN’S
HOSPITAL, PÉCS, HUNGARY

Iso to p e ren o g rap h y  w as perform ed on  32 ch ildren  suffering  from  acu te  
a n d  ch ron ic , p rim a ry  o r secondary  p y e lo n e p h ritis . The course o f th e  disease 
w a s  fo llow ed up  an d  co m p ared  w ith  o th e r  d iag n o stic  crite ria .

R en a l fu n c tio n  w as estim a ted  by  th e  m a th e m a tic a l e v a lu a tio n  o f th e  
se c o n d  phase of ren o g ram s, because in th is  p h ase  th e  k id n ey  accu m u la tes  
th e  tr a c e r  and  th e  degree o f  accum ula tion  is in  s tr ic t co rre la tion  w ith  tu b u la r  
fu n c tio n . The in itia l v a lu e  o f  th e  second p h a se , A ,  was su b tra c te d  from  th e  3rd

m in u te  value an d  d iv id ed  b y  th e  n u m erica l v a lu e  o f A
3' A  

A
T h is  u p ta k e

r a t io  is in d ep en d en t o f th e  m ag n itu d e  o f th e  ad m in is te red  dose o f th e  tra c e r  
a n d  gives a figu re  of 0 .5— 2.1.

T h e  in v estig a tio n s w ere  carried  o u t w ith  a fou r-channel e q u ip m e n t (Ne- 
p h ro g ra p h  NM 7104 m ad e  b y  E F K I  H u n g a ry )  in  th e  sup ine  p o sitio n . 131I 
io d o h ip p u ra te  of 0.5 /iCi p e r  kg body w e ig h t w as given in tra v e n o u s ly .

U p tak e  in  th e  second  phase of th e  re n o g ra m  as com pared  to  th e  p rev ious 
r e s u lt  fo r th e  sam e ch ild  rev ea led  a d e te r io ra tio n  of renal fu n c tio n  in  9 cases 
( in  3 cases on b o th  sides, in  2 cases on th e  le f t  side and  in  4 cases on th e  r ig h t 
s id e ) .

A m ong these  9 p a tie n ts , th e  p rog ression  o f pye lonephritis  w as c lin ically  
e v id e n t  in  6 cases; in  3 cases th e re  was no  s ign  o f d e te rio ra tion .

In  23 cases, ren a l fu n c tio n  d id  n o t d e te r io ra te . In  13 cases th e re  w as no 
c h a n g e  and  in  10 cases a n  appreciab le  im p ro v e m e n t w as seen.

O u t of these  23 cases th e  in fection  p e rs is te d  in  4 cases and  becam e in te r 
m i t t e n t  in  6 cases.

I t  is concluded t h a t  th e  num erical e v a lu a tio n  of th e  second p h ase  of th e  
re n o g ra m  offer m ore in fo rm a tio n  as to  th e  cou rse  of th e  disease an d  th e  effect 
o r  fa ilu re  of tr e a tm e n t th a n  does a s e m i-q u a n tita tiv e  e stim a tio n .

Acta Medica Academiae Scientiarum Hungaricae 31,1974



ABSTRACTS 281

EINIGE PROBLEME DER HARNSTOFF- UND 
KREATININ-BESTIMMUNG

Y .  C h r o m y

LACHEM A, BRNO, TSCHECHOSLOVAKEI

E s w erden  die P ro b lem e d er H arn sto ff- u n d  K re a tin in -B es tim m u n g  m it 
H ilfe von  sp ek tro p h o to m e trisch en  M ethoden , R eak tio n sm ech an ism u s u n d  
S tan d ard is ie ru n g sp ro b lem e  d isk u tie rt. M an fü h r t  op tim a le  B ed in g u n g en  fü r 
die H a rn s to ff-B estim m u n g  d u rch  D iaze ty lm o n o x im  u n d  K re a tin in -B e s tim 
m ung  d u rch  die Ja ffe -R e a k tio n  an.

EINE MODIFIZIERTE BESTIMMUNG DES KREATININS 
IN SERUM UND HARN

E . G. M i l l e r m a n n

B O EH R IN G ER  M ANNHEIM  GMBH, M ANNHEIM, B U N D E S R E P U B L IK  DEUTSCHLAND

D u rch  eine M od ifika tion  nach  B e rn t w u rd e  die E m p fin d lich k e it des 
b isherigen  T ests  e rh ö h t. D er M eßbereich w u rd e  e rw e ite rt. D ad u rch  is t  es m ög
lich , zw ischen 500 u n d  550 n m  in 1 c m -K ü v e tte n  zu m essen.

E in e  k inetische  D u rch fü h ru n g  der K re a tin in -B es tim m u n g  e r s p a r t  die 
E n te iw eiß u n g .

B eide M ethoden w erden  m it dem  V erfah ren  n ach  A dso rp tion  a n  F u lle r- 
erde (R eferenz-M ethode) verg lichen .

A SIMPLE KINETIC, SPECTROPHOTOMETRIC 
PROCEDURE FOR CREATININE ASSAY IN THE 

PRESENCE OF PROTEIN

I . M a r o s v á r i

SECOND D EPARTM ENT OF PA ED IA TRICS, SEM M ELW EIS U N IV ER SITY  MEDICAL SCHOOL,
BUDAPEST, HUNGARY

T h e on ly  su itab le  m e th o d  for c rea tin in e  d e te rm in a tio n  in  sm all serum  
sam ples in  th e  presence o f p ro te in s  w ith o u t ch rom ogenes seem s to  be th e  k in e tic  
sp e c tro p h o to m e tric  p ro ced u re . In  th e  p a e d ia tr ic  la b o ra to ry  only sm all a m o u n ts  
o f serum  are  ava ilab le  fo r th e  ev a lu a tio n  o f th e  G F R , and  in  th e  case o f  ren a l 
fa ilu re  th e  d is tu rb in g  effect o f chrom ogens m u s t also be e lim inated . T h e  c re a t
in ine specific  phase  of th e  Ja ffé  reaction  has been  em ployed  in  C ook’s m e th o d .
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T h ese  ty p e s  of c rea tin in e  assay  e.g. th e  G alen o p h arm  K it, etc. a re , how ever, 
a p p ro p r ia te  for th e  q u a n t i ta t io n  of c re a tin in e  only  above a se ru m  level of 
2 m g/100  ml.

U sing  low c o n c e n tra tio n  of a lkaline p ic ra te  (B artels), th e  a ssay  becom es 
s u ita b le  fo r th e  q u a n ti ta t io n  of crea tin in e  below  of 1.0 m g/100 m l. U sing  Ver- 
sa to l se ru m  s tan d a rd s  a n d  aqueous c rea tin in e  s tan d a rd s  (H a u ry , G alenc- 
p h a rm ) , com parison  w as m ad e  betw een  G F R  v a lu es  o b ta ined  b y  th e  tra d itio n a l 
m e th o d  b ased  on th e  J a f fé  reac tio n  (P o p p e r M andel M eyer) a n d  o u r m odi
f ic a tio n .

T h e  new  k ine tic , sp e c tro p h o to m e tiic  m e th o d  yielded so m ew h at h igher 
(X —  17 m l/m in/1.73 m 2 b o d y  surface) G F R  v a lu es  in  in fan ts  a n d  in  o lder 
c h ild re n . U nder th e  age o f tw o years, th e  Ccreat rem ains s ig n if ican tly  low er 
(ж =  48 m l/m in/1.73 m 2 b o d y  surface) th a n  Cedtai in d ep en d en tly  o f th e  m e th 
od  u se d  fo r c rea tin ine  d e te rm in a tio n .

ПРЯМОЙ СПЕКТРОФОТОМЕТРИЧЕСКИЙ МЕТОД 
ОПРЕДЕЛЕНИЯ КРЕАТИНИНА БЕЗ 

ПРЕДВАРИТЕЛЬНОГО ОСАЖЕНИЯ БЕЛКА ПРОБ

М. ЧЕВАРИ, И. МЕШТЯН, К. ЕБСТ
МЕЧЕКСКОЕ ГО РН О РУ Д Н О Е П РЕД П РИ Я ТИ Е, МЕДИЦИНСКИЙ ЦЕНТР;
МЕДИЦИНСКИЙ ИНСТИТУТ, Ц ЕН ТРАЛЬНАЯ КЛИНИКО-ХИМИЧЕСКАЯ 

ЛАБОРАТОРИЯ, ПЕЧ, В Е Н Г Р И Я

Сообщается о непосредственном спектрофотометрическом определении 
креатинина в серуме и моче без белкового осаждения с применением спектро
фотометра LKB—7400. Основой метода является реакция Яффе, основанная 
на образовании молекулярного соединения между креатинином и пикрино
вой кислотой в щелочной среде. Мешающее влияние других хромогенных 
агентов: белка, карбогидратных соединений снижается добавлением доде- 
цил-сульфата и борной кислоты, выбором времени измерения пробы, на осно
вании изучения кинетики реакции пикриновой кислоты с белками и креати
нином, а также введением «слепой пробы», т. е. измерением абсорбции реак
ционной смеси при кислом значении pH раствора. Содержание креатинина 
в пробе вычисляется из разницы измерений пробы в кислой и щелочной сре
дах на основании калибровочной кривой или по формуле.

Методическое решение вопроса при своем простом и быстром оформ
лении обладает надлежащей надежностью и высокой степенью чувствитель
ности.
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VERGLEICH VON WERTEN DES GESCHÄTZTEN 
GLOMERULUMFILTRATS DURCH DAS SERUM

KREATININ MIT DENEN VON INULIN- UND 
ENDOGENEN KREATININ-CLEARANCE

A. P o l g á r , M. S z a b ó

ZENTRALLABORATORIUM  DES STÄDTISCHEN K RA N K EN H A U SE S SZEGED, UNGARN

D ie W erte  der endogenen  K rea tin in -C learan ce , w u rd en  m it v e rsch iedenen  
G leichungen  n u r  aus dem  S eru m -K rea tin in  g e rech n e ten  G lo m eru lu m filtra ts  
m it der s im u lta n  b e s tim m te n  Inu lin -C learance  verg lichen . Die g e sch ä tz ten  
W erte  des G lo m eru lu m filtra ts  zeig ten  im  allgem einen  eine gu te  Ü b e re in s tim 
m ung  m it d er In u lin -C learan ce . Die B estim m u n g  d er endogenen  K re a tin in -  
C learance w ird  h öchstens in  d er oberen H ä lfte  des N orm albere iches von  S erum - 
K re a tin in  fü r  erfo rderlich  g eh a lten ; fü r die k lin ische  A lltag sp rax is  k a n n  m an  
sich m it d e r S ch ä tzu n g  des G lo m eru lu m filtra ts  d u rch  das S e ru m -K rea tin in  
begnügen .

EINE EINFACHE PHOTOMETRISCHE METHODE ZUR 
QUANTITATIVEN BESTIMMUNG VON PURINE IM URIN

A . S z a b ó , G. A. V e l o s y

ZENTRALLA BORA TO RIU M , K OM ITATSKRANKENHAUS VON SZOLNOK, UNGARN

D ie U n te rsu ch u n g  des N ukle insäuresto ffw echsels , an  ih re r b io logischen 
B e d eu tu n g  gem essen, is t —  w ahrschein lich  au s m e thod ischen  G rü n d en  —- 
ein v e rn ach lässig tes  G eb ie t d er k lin ischen  C hem ie. D ie F rag e  is t —  u n te r  a n 
derem  — au ch  d ad u rch  ak tu e ll gew orden, w eil in  d er T h erap ie  d er H y p e ru r i
käm ien  die en zy m h em m en d en  Stoffe in  den V o rd e rg ru n d  g e tre ten  sind . U m  
den W irk u n g sg rad  einer so lchen T herap ie  zu k o n tro llie ren , is t eine B estim m u n g  
der M enge d er ausgesch iedenen  P u rin e  no tw en d ig .

E in e  M ethode, die au ch  fü r  die a lltäg liche  P ra x is  geeignet w äre , s te h t 
noch n ic h t zu r V erfügung.

M it H ilfe  eines k o o rd in a tionschem ischen  Io n en au stau sch es  h ab en  w ir 
eine q u a n ti ta t iv e  P u rin b e s tim m u n g  a u sg ea rb e ite t, die auch  in  den  k lin isch 
chem ischen  L ab o ra to rien  le ic h t d u rch zu fü h ren  is t . D as P rin z ip  u n se re r  Me
th o d e  is t w ie fo lg t: D ie P u rin e  b ilden  m it S ilb e r-Io n en  einen  w asserun löslichen  
N iedersch lag . N ach  e n tsp re c h e n d er B eh an d lu n g  des N iedersch lages geben  w ir 
zum  R est e inen  K u p fe r-K o m p lex , aus dem  die S ilb e r-Io n en  des P u rin -K o m - 
plexes ä q u iv a le n te  K u p fe r-Io n en  freisetzen . D ie fre ig ese tz ten  K u p fe r-Io n e n  
sind  d an n  p h o to m e trisc h  zu m essen.

D ie M ethode e rm ö g lich t au ch  die A b tre n n u n g  v e rsch iedener P u rin b a se n .
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KONDUKTOMETRISCHE KONTROLLE DER 
ELEKTROLYTKONZENTRATION DES URINS

Z. Z ö l l n e r , K . J ä h r i g ,  D . M a r g i e s

U N IV E R S IT Ä T S -K IN D E R K L IN IK , G REIFSW A LD , D EU TSCH E D EM OKRATISCHE R E P U B L IK

V ergleichende U n te rsu c h u n g e n  der e lek tro n isch en  L e itfä h ig k e it, der 
k ry o sk o p isc h  b estim m ten  O sm o la litä t u n d  d e r Io n e n k o n z e n tra tio n  des U rins 
z e ig te n  eine  gute K o rre la tio n  d ieser P a ra m e te r . L e itfäh ig k e itsm essu n g en  k ö n 
n e n  a n s te lle  von oder b esser in  K o m b in a tio n  m it d er O sm om etrie  z u r  E r m it t 
lu n g  d e r  renalen  K o n z e n tra tio n s le is tu n g  a n g e w a n d t w erden . D ie e lek trisch e  
L e itfä h ig k e it  is t re p rä s e n ta t iv  fü r  die m it dem  U rin  ausgeschiedene E le k tro 
ly tm e n g e . N orm alw erte  fü r  versch iedene  A lte rsg ru p p en  bei K in d e rn  w u rd en  
e r m it te l t .  E in  s ig n ifik an te r A n stieg  der H a rn e le k tro ly tk o n z e n tra tio n  b is zum  
E n d e  des ersten  L e b e n s ja h re s  w urde  re g is tr ie r t. Ü b ere in stim m en d  d am it 
f a n d e n  w ir  im  m orgend lichen  N ü c h te rn u rin  u n te r  a lte rsg e rech te r E rn ä h ru n g  
e in en  k o n s ta n te n  L e itw e rt u m  2,4 • 10 ~2 S iem ens (S).

THE IMPORTANCE OF ELECTRONIC, CRYOSCOPIC 
(THERMOELECTRIC AND EBULLOSCOPIC) OSMOLAR, 
AND CONDUCTOMETRIC EXAMINATION OF SERUM AND 

URINE IN RENAL DISEASES

J .  J á s z b e r é n y i , A. N e u w i r t h

CENTRAL LABORATORY O F T H E  COUNTY H O SPITA L, GYŐR, HUNGARY, AND T H E  
BIOCHEM ICAL IN ST ITU TE, M ARTIN, CZECHOSLOVAKIA

I n  564 subjects th e  o sm o la r an d  co n d u c to m e tric  values of fa s tin g  m o rn 
in g  b lo o d  (0.01 ml serum ) a n d  tw elv e-h o u r u rin e  (0.01 m l; co llec ted  from  
e v e n in g  t i l l  m orning) w ere m easu red , re sp ec tiv e ly , w ith  a K n a u e r  ty p e  a p p a ra 
tu s  a n d  a hom e-m ade a p p a ra tu s .

1. M easurem ent of th e  co n d u c to m etric  v a lu e  of serum  is su ita b le  for: 
a )  d e te rm in in g  th e  to ta l  e le c tro ly te  c o n te n t o f serum  and , b)  fo r ca lcu la tin g  
th e  o sm o la r  value, a f te r  a m in im al co rrec tion  (+ 3 -—5% ).

2 . In  tw elve-hour co llec ted  u rin e  specific w eigh t an d  c o n d u c tiv ity  (de
p e n d in g  on  th e  e lec tro ly tes, fo rm in g  40%  o f th e  specific w eigh t) in c rease  w ith  
th e  o sm o la r  values lin e a rly .

3 . I n  single, d a y tim e  u rin es  co n d u c to m e try  can on ly  m easu re  to ta l  
e le c tro li te  con ten t.

4 . I n  acute ren a l fa ilu re , serum  N P N  a n d  o sm ola lity  are  in c reased , a)  I f  
th e  fa ilu re  is sy m p to m a tic  (h e p a titis , in fec tion , po isoning , c irc u la to ry  failure)
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elec tro ly te  c o n te n t an d  c o n d u c tiv ity  of serum  a n d  collected  urine  re m a in  
no rm al; b)  I f  th e  cause o f th e  renal failure is o rg an ic  (pye lonephritis , g e s ta 
tio n a l tox icosis) or a co n siderab le  loss of sa lt, th e n  th e  electro ly te  c o n te n t, 
an d  th e re fo re  th e  c o n d u c tiv ity  o f serum  and  u r in e  decrease.

5. In  chronic ren a l fa ilu re  an d  in u raem ia , e lec tro ly te s  are excre ted  w ith  
th e  u rine  in  excess th u s  th e  co n d u c tiv ity  is in c rea sed .

UNTERSUCHUNGEN DER
7-GLUTAMYLTRANSPEPTIDASE-AKTIYITÄT IM URIN 

BEI NIERENERKRANKUNGEN

N. S k a r u p i n s z k y , Á .  J a n c s ó , Z s . Y i n c z e

EM IL W E IL  KRAN K EN HA U S, B U D A PEST, UNG A RN

Die d iagnostische  B e d e u tu n g  der B e s tim m u n g  der y -G lu tam y ltran s- 
p e p tid a se -A k tiv itä t (y-GT) im  Serum  is t a llgem ein  b e k a n n t;  sie w urde jed o ch  
in der E n zy m d iag n o stik  des U rins n ich t oft an g ew en d e t. D a u n te r  den m ensch 
lichen O rganen  die N iere die hö ch ste  y-GT A k tiv i tä t  au fw eist, haben  w ir diese 
im U rin  u n d  Serum  bei ch ron ischen  N ie ren k ran k h e iten  b estim m t, u n d  zw ar 
paralle l m it der K rea tin in -C lea ran ce . F ü r die B estim m u n g  w urde der y-G T- 
T est der F irm a  B o eh rin g er n ach  der von Szász em pfoh lenen  M ikrom ethode 
b e n ü tz t. D ie bei u n se ren  ju n g e n  M ita rb e ite rn  fe s tg es te llten  N orm alw erte  
w urden  m it bei K ra n k e n  gefundenen  R e su lta te  v erg lichen . Es k o n n te  fe s t
gestellt w erden , daß  die y -G T -A k tiv itä t des U rins u n d  des Serum s v o n e in an d er 
u n ab h än g ig  sind , doch  s te h t  die y-GT A u ssche idung  im  U rin  m it der K re a ti
n in-C learance in  engem  Z usam m enhang . D u rch  die e rh ö h te  y -G T -A k tiv itä t 
im  Serum  w ird  die A ussch e id u n g  n ich t g este igert. B ei tu b u lä re n  S chäd igungen  
und  m assiver P ro te in u rie  e rh ö h t sich die y -G T -A k tiv itä t im  U rin.

DIE MUKOPROTEINE IM SERUM UND URIN BEI DER
UROLITHIASE

J .  H O M O L K A

ABTEILUN G  F Ü R  K LIN ISC H E BIO C H E M IE D ER K A RLSU N IV ERSITÄ T, PRA G  2, TSCHECHOSLOVAKEI

Bei 132 A m b u la n z p a tie n te n  als K o n tro llg ru p p e  w u rd en  die M ukopro 
te ine  und  P ro te in e  im  S erum  u n d  H arn  v erfo lg t. E s  w urde  festg este llt, d aß  
es keine K o rre la tio n  zw ischen S eru m m u k o p ro te in en  u n d  H arn m u k o p ro te in en  
g ib t. Bei d e r K o n tro llg ru p p e  sind  die M ukopro te ine , g enau  gesagt das po laro - 
g raph isch  a k tiv e  E iw eiß  d u rc h  S u lphosalicy lsäu re  u n fä llb a r. D er A nstieg
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d ieses  E iw eißes im  H arn  w ird  d u rc h  die N ie ren e rk ran k u n g  oder H arn w eg en er- 
k r a n k u n g  v e ru rsach t. B ei 24 v o n  41 P a tie n te n  m it N ep h ro lith iase  w aren  die 
M u k o p ro te in e  im  H arn  e rh ö h t, beso n d ers  bei den klin isch  schw eren  Fällen .

DIE BEURTEILUNG DER NIERENSTRUKTUR NACH 
VERSCHIEDENEN PRÄSERVATIONSVERFAHREN

E . R o t h , B. T ö r ö k

IN S T IT U T  F Ü R  E X PER IM EN TEL LE C H IR U R G IE  D E R  M ED IZIN ISC H EN  U N IV ERSITÄ T P ÉC S, UNGARN

A n  H unden ie ren  w urde  die W irk u n g  versch iedener P rä se rv a tio n s lö su n - 
g en  enzy m h isto ch em isch  u n te rs u c h t. E s s te llte  sich du rch  N achw eis der a l
k a lis c h e n  P h o sp h a ta se -A k tiv itä t h e rau s , d aß  die Z e llin ta k th e it d er p ro x im alen  
T u b u l i  in  e rs te r L inie m it К — Mg re ichen  L ösungen  lange g esich e rt w erden 
k a n n . D a  die spezielle S tru k tu r  der Z y to m em b ran e  und  der B ü rs te n sa u m  als 
e in  h in fä llig e r  Teil des T u b u lu sseg m en ts  b e tra c h te t  w erden k a n n , d e u te t  die 
B e w a h ru n g  der E n z y m a k tiv i tä t  a u f  die w ich tige Rolle der K + u n d  M g+ + - 
Io n e n  h in .

ANWENDUNG DER RADIALEN IMMUNODIFFUSION 
IN DER NEPIIROLOGISCHEN DIAGNOSTIK

J .  J a n e c z k i

IN ST IT U T  P E D IA T R II AM, WARSCHAU, POLEN 

Z u sam m enfassung  n ic h t e rh a lte n .

IMMUNOLOGICAL FINDINGS IN DIFFERENT TYPES OF 
GLOMERULONEPHRITIS

S .  S o n k o d i , L. V a r g a , É .  S z a b ó , A. D o b o z i , J .  O r m o s

F IR S T  DEPARTM ENT OF M E D IC IN E , D EPA R T M E N T OF DERMATOLOGY, AND IN S T IT U T E  0 1  
PATHOLOGY, U N IV E R S IT Y  M EDICAL SCHOOL, SZEGED, H UN G ARY

T h e  C3 com plem ent levels  w ere in v e s tig a te d  in  re la tio n  w ith  c ircu la tin g  
a n d  b a s a l  m em brane c o n n ec tin g  an tib o d ie s  and  those w ith  ce ll-m ed ia ted  
im m u n e  responses in  p a tie n ts  w ith  h is to log ica lly  verified  g lo m eru lo n ep h ritis  
o f  d if fe re n t types.
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ERFAHRUNGEN MIT DER 
KOMPLEM ENTAKTIVITÄTSBESTIMMUNG AUS 

KAPILLARBLUT BEI ENTZÜNDLICHEN 
NIERENERKRANKUNGEN

G. H a u s c h i l d , I .  D r o g i e s

M ED IZIN ISCH ES ZENTRALLA B ORATORIUM , A LTEN BU RG , D EU TSCH E DEM OKRATISCHE R E P U B L IK

Es w u rd e  eine M ikrom ethode zu r B es tim m u n g  des S eru m k o m p lem en tes  
m it H ilfe v o n  K a p illa rb lu t en tw ickelt. W ir u n te rsu c h te n  die G e sa m th ä m o ly se 
a k tiv i tä t  des K o m p lem en ts  (GK) bei 12 K in d e rn  m it ak u te r P y e lo n e p h ritis -  
e rk ra n k u n g , bei 12 K in d e rn  m it ak u tem  P y e lo n ep h ritis -R ez id iv , be i 8 K in 
dern  m it ch ro n isch er P y e lo n ep h ritis  u n d  bei 10 K in d ern  m it ch ro n isch e r G lo
m eru lo n ep h ritis  (GN) (b iop tisch  gesichert).

W ir fan d  en:
1. N u r die E rs te rk ra n k u n g e n  an  a k u te r  P ye lonephritis  ze igen  hohe 

G K -W erte .
2. A k u te  P y e lo n ep h ritis -R ez id iv e  b o te n  eine ähnlich  n iedrige G K -A k ti-  

v i tä t  w ie die ch ron ische  GN.
3. W ir v e rm u te n  eine g lom eru litische  B ete ilig u n g  bei der a k u t  re z id iv ie 

renden  oder ch ro n isch en  P y e lonephritis .
4. B ei a k u te n  P y e lo n e p h ritis -E rs te rk ran k u n g e n  sinken an fan g s  hohe 

G K -Spiegel w äh re n d  d er (erfolgreichen) a n tib io tisc h e n  T herap ie , zw ischen  
den G K -W erten  u n d  dem  H eilu n g sv erlau f b e s te h t  eine negative  K o rre la tio n .

5. D ie G K  g esu n d er P ro b an d en  zeig t e in en  circad ianen  R h y th m u s .
6. W ir p o s tu lie re n , die G K -B estim m u n g  bei a k u te r  H arn w eg sin fek tio n  

im  K in d e sa lte r  an zu w en d eu . Es geling t h ie rd u rc h  die E in sch ä tzu n g , inw iew eit 
das dem  A rz t begegnende  K ra n k h e itsb ild  e in e r  E rs te rk ra n k u n g  o d e r e inem  
R ezid iv  zu zu o rd n en  is t.

DER EINFLUß DER BLOCKIERUNG DER TUBULI AUF 
DIE GLOME RULUSF1LTRATION SR ATE

G . H o l t z , K . H .  G o l l

M ED IZIN ISCH -D IAG N OSTISCH ES IN STITU T, 108 B E R L IN , D EU TSC H E DE M 0K RA TISCH E R E P U B L IK

A nh an d  von  1000 U n te rsu ch u n g en  d e r  endogenen  K rea tin in -C lea ran ce  
w urde d ie  G lo m e ru lu s f iltra tio n s ra te  m it B lo ck ie ru n g  der T ubu li d u rc h  P a ra -  
am in o h ip p  u rsäu re  m it d er ohne B lo ck ie ru n g  verglichen. Die D iffe ren z  d er 
E rgebn isse , ih re  s ta tis t is c h e  A nalyse und  ev en tu e lle  E inflüsse a u f  d ie E rg e b 
nisse w erden  d isk u tie rt.
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URINARY ZINC EXCRETION AND SERUM ZINC 
UEYELS AFTER TREATMENT WITH SALURETICS

E . R o s n e r , A. M o l n á r

DEPARTM ENT O F CLIN ICA L CHEM ISTRY, G E N E R A L  H O SPITA L, KARCAG, H U N G ARY

U rin a ry  zinc e x c re tio n  and  serum  zinc levels have been s tu d ie d  in  44 
p a t ie n ts  tre a te d  w ith  80 m g furosem ide d a ily  or w ith  100 m g h y d ro c h lo ro 
th ia z id e  3 tim es w eek ly , fo r  oedem a due to  congestive  h ea rt fa ilu re  o r  o th e r  
d isea se s  o f non-renal o rig in . U rin a ry  zinc e x c re tio n  an d  serum  zinc leve ls  w ere 
e s t im a te d  according to  K ä g i an d  Yallee, a n d  acco rd in g  to  W olff, re sp ec tiv e ly , 
fo r  3 w eeks, w eekly.

1. T he am o u n t o f z inc  excreted  in u r in e  is d irec tly  p ro p o rtio n a te  to  th e  
v o lu m e .

2. Saluretics in  la rg e  dose increase th e  u r in a ry  zinc excretion . T h e  benzo- 
th ia d ia z id e  com pounds, in  sp ite  of th e ir  s tro n g e r  sa lu re tic  effect, in c re a se  u r i
n a r y  zinc excretion  n o t  m ore  th a n  do th e  a n th ra n ila te  com pounds.

3. P ara lle l w ith  th e  e lev a ted  zinc e x c re tio n  th e  serum  zinc level changes 
in  d ep en d en ce  on th e  in i t ia l  value.

A . I f  th e  in itia l leve l is norm al, th e  loss o f w a te r is follow ed b y  a de
c re a se  o f  th e  serum  zinc level. T ill th e  6— 8 th  d a y  th e  loss of zinc is s lig h t b u t 
in c re a se s  th e re a fte r  re m a rk a b ly  and  th e  c u rv e  is exponen tia l.

B . In  p a tie n ts  w ith  low  in itia l serum  z inc  values the  organ ism  co m p en 
s a te s  th e  fu rth e r  decrease  from  th e  reserves. T h is com pensato ry  m ech an ism  
co m es in to  action  w ith o u t d e lay  — th e  se ru m  zinc values rise in d ire c t p ro p o r
t io n  w ith  tim e.

4. D uring  d iu re tic  t re a tm e n t, u r in a ry  zinc is excreted  in  g re a t a m o u n ts . 
A s a  re su lt, th e  o rg an ism  becom es poor in  z inc.

FREQUENCY OF PROTEINURIA, GLUCOSURIA AND 
BACTERIURIA IN CHILDREN BETWEEN 4 AND 8

YEARS OF AGE
J .  S t e i n m e t z , G. S i e s t , J .  P . D e s c h a m p s

CENTRE FO R  P R E V E N T IV E  M EDICINE, VANDOEUVRE-LES-NANCY, FRANCE

C h ild ren  w ere sc reen ed  fo r p ro te in u ria  a n d  glucosuria w ith  th e  N  L a b - 

s t l x  A m e s  te s t p a p e r  a n d  fo r  b ac te riu ria  w ith  th e  U r i c u l t  dip te s t.
T h e  frequency  o f  p ro te in u ria  was g re a te r  th a n  th a t  of g lycosu ria  (2 .4%  

a g a in s t  -0.9%) a t  fo u r to  s ix teen  years. F u r th e rm o re , 4%  of th e  g irls w hile 
o n ly  1-2%  o f th e  boys b e tw een  4 and  9 y e a rs  show ed b ac te riu ria .
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DER KLINISCHE GEBRAUCH YON URICULT

Ä .  J a n c s ó , Z s . V i n c z e

EM IL W E IL  K RA N K EN H A U S. B U D A PEST, UNGARN

D ie In fek tio n en  d er H arnw ege gehören  zu  den h äu fig s ten  b a k te r io lo 
gischen In fek tio n en . N ach d em  sie oft ohne S y m p to m e ab laufen , sind  fü r  deren  
F e s ts te llu n g  au sg ed eh n te  U n te rsu ch u n g en  erfo rd erlich , v o r allem  bei K in d e rn , 
G rav iden , A lten  u n d  D iab e tik e rn .

U r i c u l t  is t eine speziell f ü r  dieses Ziel au sg earb e ite te , s e m iq u a n tita 
tiv e  M ethode, w elche im  V ergleich  m it d e r k lassischen  P la tten -M e th o d e  in  der 
K e im zäh lu n g  g leichw ertige E rgebn isse  g ib t.

W ir h ab en  m it d er URICULT-Methode K eim zah l-D efin itio n en  be i v e r
sch iedenen  H arn w eg -E rk ran k u n g en  in  150 F ä llen  gem ach t. D ie R e su lta te  
w u rd en  v o n  v e rsch iedenen  G es ich tsp u n k ten  v e ra rb e ite t  und  e rö r te r t .

ERFAHRUNGEN MIT DER URICULT METHODE

M. S c h m i d t

I I . U N IV E R SIT Ä T S-K IN D E R K L IN IK , BU D A PEST, UNGARN

A n 200 U rin p ro b en  w urde  die Z u v erlässig k e it u n d  R e p ro d u z ie rb a rk e it 
eines S ch n e llv erfah ren s zu r q u a n ti ta t iv e n  K eim zah lb estim m u n g  im  U rin  
g ep rü ft. D er V ergleich m it dem  G u ß p la tte n v e rfah re n  ergab  gu te  Ü b e re in s tim 
m ung. D ie A nzahl d er fa lsch p o sitiv en  E rg eb n isse  w ar 6 in  den g e p rü fte n  200 
F ällen .

ANWENDUNG EINES URIN-BAKTERIOLOGISCHEN 
SCHNELLVERFAHRENS

Á. H a r m a t h , I .  F e r k i s , L. T i b o r

PÄD IA TRISCHES AM BULATORIUM  UND K IN D E R S P IT A L  BUDA, BU DAPEST, UNGARN

M it dem  URICULT-Schnelltest (O rion) w u rd en  U rinbak te rio lo g isch e  U n
te rsu ch u n g en  bei 0— 14 jä h rig e n  K in d ern  m it H arnw eg sin fek tio n en  im  K ra n 
k en h au s u n d  a m b u la n t d u rch g e fü h rt. P a ra lle l m it dem  S ch n e lltes t w u rd e  in  
jedem  F a ll auch  eine K eim zäh lung  v o rg en o m m en . D ie U rin p ro b en  w aren : 
M itte ls tra h lu rin ; s te ril g esam m elter U rin ; m it R lasen p u n k tio n  gew onnener 
U rin ; K a th e te ru r in .
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D ie  In k u b a tio n sz e it w a r  24 S tu d en  bei Z im m e rte m p e ra tu r  o d er bei 37° 
im  T h e rm o s ta t .

D ie  R e su lta te  des S ch n e llte s ts  s tim m te n  m it den K eim zäh lu n g en  ü b e r
ein , u n d  e rla u b te n  eine erfo lgreiche K o n tro lle  d e r T herap ie  u n d  der R ez id iven .

EIN NEUES VERFAHREN ZUR BAKTERIOLOGISCHEN 
KEIMZAHLBESTIMMUNG IM HARN

I .  M i c z b á n , L. Z s o l d o s

JÁNOS K R A N K EN H A U S, BU D A PEST, UNGARN

I n  100 frisch  gew onnenen  H a rn p ro b e n  w u rd en  K e im zah lb estim m u n g en  
m it  d e m  v o n  H am m er m o d ifiz ie rten  k lassisch en  S ta n d a rd v e rfa h re n  u n d  m it 
U r i c u l t  p a ra lle l d u rch g e fü h rt. D ie v erg le ich en d en  b ak te rio log ischen  U n te r 
su c h u n g e n  bew iesen, daß  U r i c u l t  als eine s e m iq u a n tita tiv e  K u ltu rm e th o d e  
m it d e m  S ta n d a rd v e rfa h re n  g le ichw ertig  u n d  fü r  q u a lita tiv e  S ch ä tzu n g  e n t
s p re c h e n d  is t. D ie au f dem  URICULT-Medium gew achsenen K olonien  s ind  fü r  
w e ite re  b ak te rio log ische  U n te rsu c h u n g e n  zw ecks eingehender D ifferenzierung , 
Id e n tif iz ie ru n g  u n d  R esis ten zb estim m u n g  gee igne t. Bei e n tsp rech en d er K o lla 
b o ra t io n  m it  dem  K lin iker w ird  d u rch  den  URICULT-Test die Ü b e rb e la s tu n g  
des L a b o ra to r iu m s  v e rm in d e rt u n d  die K e im zah lb es tim m u n g  im  U rin  e x a k te r  
g e s ta l te t .

KEIMZAHLBESTIMMUNG IN URIN UND GALLE MIT
HILFE VON URICULT®

E . K r o m p e c h e r

ZENTRALLA BORA TO RIU M , IN S T IT U T  F Ü R  Ä RZTLICH E FO RTBILD U N G , BU DAPEST, UNG A RN

D ie  B ak te rien zah l in  U rin  u n d  Galle w u rd e  m it d irek te r  K e im zäh lu n g , 
m it b io ch em isch en  R e a k tio n e n  u n d  m it dem  URICULT-Test b e s tim m t. Die 
E rg e b n is se  d er d irek ten  K e im zäh lu n g  u n d  des URICULT-Tests ze ig ten  eine g u te  
K o rre la t io n .

D ie  V orte ile  des U r i c u l t s  sind  wie fo lg t:
1. D ie  K eim zahl k an n  s e m iq u a n tita tiv  fe s tg es te llt w erden .
2 . W e n n  die V e ra rb e itu n g  des en tn o m m en en  M ateria ls n ach  län g e re r  

Z e it e r fo lg t, k a n n  es V orkom m en, daß  sich s ic h tb a re  K olonien  a u f den U r i c u l t  - 

P la t te n  b ild e n .
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3. A uf den ÜRICULT-Platten kann die K eim zahl auch unter einem  W ert 
vom  10J/m l sem iquantitativ  leicht beurteilt werden.

D ie N achteile der UmcuLT-M ethode ist, daß bei einer K eim zahl über 
10D/m l isolierte K olonien nur selten gew onnen werden können.

DIE KEIMZAHL DER B-GALLE BEI DEN 
ENTZÜNDLICHEN ERKRANKUNGEN DER 

GALLENWEGE

G y . D ó b i á s , É .  K r o m p e c h e r

ZENTRALLA BORA TO RIU M  DES INSTITUTS FÜ R Ä R ZTL IC H E FORTBILDUNG, BU D A PEST, U N G A RN

D ie K eim zah l der B-G alle w urde  be i en tzü n d lich en  G a llen w eg se rk ran k u n 
gen u n te rsu c h t. D ie E rgebn isse  w u rd en  m it d er K eim zahl der B -G alle  so lcher 
K ra n k e n  verg lichen , bei denen en tzü n d lich e  E rk ran k u n g en  d e r G allenw ege 
auszusch ließen  w aren . Die B edeu tung  d er K e im zah l der Galle w ird  h e rv o rg e h o 
ben.

КЛИНИЧЕСКАЯ ОЦЕНКА БАКТЕРИОЛОГИЧЕСКИХ 
АНАЛИЗОВ НЕКОТОРЫХ ИНФЕКЦИЙ 

МОЧЕВЫВОДЯЩИХ ПУТЕЙ

К. САБО, В. РАНКО, Ю. РОШТАШ
М Е Д И Ц И Н С К А Я  С Л У Ж Б А  В Е Н Г Е Р С К О Й  Н А Р О Д Н О Й  А Р М И И , Б У Д А П Е Ш Т , В Е Н Г Р И Я

Часто хронический пиелонефрит определяют у больного уже в стадии 
почечной недостаточности, а нередко - только на вскрытии. Наряду с раз
нообразием клинических проявлений заболевания причиной этого является 
то, что многие методы лабораторных исследований не всегда пригодны для 
достоверного обнаружения пиелонефрита в начальной стадии или же для 
обнаружения болезнетворного агента.

Для установления бактериологического диагноза авторы наряду с тра
диционными методами культивирования и подсчета бактерий применяли 
способ обогащения.

В докладе описаны эти бактериологические методы и дано сравнение 
полученных результатов с результатами других исследований, а также — 
с клинической картиной заболевания.
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A NOVEL, CONVENIENT, COMBINED RAPID 
BIOCHEMICAL AND CONFIRMATORY QUANTITATIVE 
TEST SYSTEM FOR THE DETECTION OF URINARY

TRACT INFECTIONS

A. W a g n e r

AMES-MILES CO., MÜNCHEN, GERMAN FEDERAL REPUBLIC

T h e p a p e r describes a new ly devised , m in ia tu riz e d , stab le  te s t  sy stem  
designed  to  d e te c t v iab le  b ac te ria l p o p u la tio n s  in  th e  range of 101 th ro u g h  
105 a n d  h ig h e r.T h e  re su lts  in  a clinical s tu d y  o f a p p ro x im a te ly  700 u rines w ill be  
re p o r te d .

T he te s t  sy s te m  consists  of th ree  s ta b le  reag en t zones a t ta c h e d  to  
p la s tic  s trip . E a c h  zone co n ta in s  b a c te rio rea c tiv e  ing red ien ts w ith in  a p a p e r  
m a tr ix . One re a c tiv e  zone provides a ra p id  (30 sec) q u a lita tiv e  b iochem ica l 
te s t  fo r b a c te r iu r ia . T he rem ain in g  tw o zones a re  designed to  su p p o rt b a c te r ia l 
g ro w th  an d  s im u lta n e o u s ly  provide th e  b a c te r ia l  p o pu la tion  b y  m ean s of 
b a c te r ia l  “ lo c a tio n ”  d e n s ity . One g row th  zone is selective for G ram  n e g a tiv e  
b a c te r ia , w hile th e  o th e r  provides an in d ex  o f  th e  to ta l  (G ram  n e g a tiv e  an d  
G ram  positive) b a c te r ia l  p o pu la tions in  th e  u r in e . T he te s t is p erfo rm ed  b y  
d ip p in g  th e  s tr ip  in to  th e  w ell-m ixed clean c a tc h , m id-stream  urine  specim en . 
T h e  b iochem ical re a c tiv e  zone is read  w ith in  30 seconds. The “ in o c u la te d ”  te s t  
s tr ip  is th e n  p laced  in  a p la s tic  pouch  a n d  in c u b a te d  a t 37 °C. T h e  re su lts  
p ro v id e  c o n firm a to ry  q u a n ti ta t iv e  resu lts  in  b a c té r iu r ie  specim ens.

DIAGNOSIS OF ASYMPTOMATIC PYELONEPHRITIS

M. B o g n á r

HOSPITAL OF THE STEEL WORKS, MISKOLC, HUNGARY

A b s tra c t n o t  su b m itte d .

ANTIBIOTIKUMEMPFINDLICHKEIT UND DIAGNOSTIK 
DER AUS URINISOLIERTEN ENTEROBACTERIACEAEN

F. K o l t a

LABORATORIUM DES HYGIENEINSTITUTS, TATABÁNYA, UNGARN

D ie grob q u a n t i ta t iv e  K eim zäh lung  aus 10 [x\ U rin  nach  H ussels e rgab  
v o rw iegend  E n te ro b a c te r ia c e a e n . Zur g en au en  K eim differenzierunS  w u rd en
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die P lä ttch en d iffu s io n sm e th o d e  nach  L ány i u n d  M olnár und  S ch n e llte s te  
ang ew an d t.

Die E m p fin d lic h k e it gegen N alid ix säu re  w u rd e  m it der B i o t e s t ®  P a p ie r
sche ibenm ethode  u n te rsu c h t.

D ie in den J a h re n  1963— 1973 gew onnenen  E rgebn isse  w erden b esp rochen .

DETERMINATION OF THE ANTIBIOTIC LEVEL IN THE
HUMAN KIDNEY

A. E . N a g y , К . N .  C s a t á r y , É .  I v á n

SZŐNYI TIBOR HOSPITAL, VÁC, HUNGARY

D ete rm in a tio n  o f th e  blood and  u r in a ry  an tib io tic  level is a genera lly  
accep ted  m eth o d . I t  is know n  th a t  som e a n tib io tic s  reach  a h igher an d  o th e rs  a 
low er level in  u rin e  th a n  in  b lood. In  p y e lo n ep h ritic  processes i t  w ou ld  seem  
im p o r ta n t  to  k now  w h e th e r  th e  an tib io tic s  h av e  reached  th e  th e ra p e u tic  
c o n cen tra tio n  in  re n a l tissue .

W e have  s tu d ie d  th e  level of g en tam ic in  in  k idneys o b ta in ed  from  five 
p a tie n ts  in  th e  f in a l s tag e  o f ren a l disease. T h e  p a tie n ts  h ad  received  240 mg 
g en tam y c in  in tra m u sc u la r ly  2 hours before  n ep h rec to m y . The excised  k idneys 
w ere hom ogenized an d  th e  gen tam y cin  level w as dete rm in ed  by  a m icrobio logi
cal m eth o d  using  ag a r diffusion. S taphy lococcus au reus ATCC 6538P  served  
as th e  te s t b a c te riu m . T h e  an tib io tic  level in  b lood  and  urine w ere d e te rm in ed  
also. T he resu lts  show ed a bac te ric id al c o n c e n tra tio n  of gen tam y cin  n o t o n ly  in 
b lood  and  u rine  b u t  also in  th e  k idneys, b u t  th e  k id n ey  level was low er th a n  th e  
u r in a ry  one.

ERFAHRUNGEN UND ERGEBNISSE MIT DEM 
EINFACHEN UND KOMBINIERTEM TTC-TEST IN DER 

DIAGNOSTIK DER SIGNIFIKANTEN BAKTERIURIE

J .  F a l l e r

STÄDTISCHES LABORATORIUM, SZÉKESFEHÉRVÁR, UNGARN

P rinzip  u n d  M eth o d ik  des e infachen  u n d  des m od ifiz ierten , fü r  a n tib io 
tisch e  R esis ten zb estim m u n g en  geeigneten  T T C -T ests w erden besp rochen .

Die E rgebn isse  e iner Serien- und  R e ih en u n te rsu ch u n g  m it H ilfe  d ieser 
M ethoden  an  den  am  m eisten  g efäh rd e ten  G ru p p en  der P o p u la tio n  w erden  
gesch ildert.
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RELATIONSHIP BETWEEN THE KIDNEYS AND LIVER 
IN DRUG METABOLIZING ENZYME INDUCTION

T . R . N i e d e r l a n d , V. S t r e c , H . D a n e k o v I ,  R . D z u r i k

THIRD MEDICAL CLINIC, COMENIUS UNIVERSITY MEDICAL SCHOOL, BRATISLAVA,
CZECHOSLOVAKIA

T h e  a c tiv ity  o f d ru g  m etab o liz in g  enzym es is h igher in  th e  liv e r  th a n  in  
o th e r  tissues. The re la tio n sh ip  of th e  a c tiv itie s  in  various tissues m a y  be of 
ph y sio lo g ica l im p o rtan ce . T o  te s t  th is  p o ss ib ility , tw o ex p e rim en ta l m odels 
h a v e  b een  eva lua ted .

1. A c tiv ity  an d  in d u c tib il i ty  of O -d em eth y lase  (O— DM) in  e x p e rim e n ta l 
k id n e y  in ju ry : was e s tim a te d  in  9000 g s u p e rn a ta n t  of ra b b it  liv e r a n d  ren a l 
c o r te x , a f te r  th e  a d m in is tra t io n  of m ersa ly l in  a dose of 4 m g H g /kg  s u b c u ta 
n e o u s ly . P h é n o b a rb ita l in  a dose of 25 m g/kg  w as used  as an  enzym e in d u c to r . 
T h e  se ru m  u rea  an d  c re a tin in e  levels in creased  a fte r  m ersaly l a d m in is tra tio n  
w h ile  О — DM a c tiv ity  d ecreased  co n sid e rab ly  in  th e  ren a l c o rtex . P h é n o 
b a r b i ta l  induced  th e  a c t iv i ty  of 0 — DM, b u t  m ersa ly l depressed th e  in d u c tib i
l i ty  o f  О — DM. In  th e  liv e r, О — DM a c tiv ity  d id  n o t change s ig n ifican tly , due 
p ro b a b ly  to  th e  increased  co n cen tra tio n s  of u rea  an d  c rea tin ine . T he in d u c tib i
l i ty  o f  О — M increased  a f te r  p h é n o b a rb ita l a d m in is tra tio n .

2. A c tiv ity  and  in d u c tib il i ty  of О— DM  in  exp erim en ta l liv er in ju ry  was 
s tu d ie d  a f te r  p ro d u c tio n  of f a t ty  liver b y  h y d ra z in e  given in  doses 0.5 m m oles/ 
kg . H y d raz in e  did n o t cau se  liv e r necrosis o r k id n ey  dam age. P h é n o b a rb ita l 
w as u sed  for th e  in d u c tio n  o f  0 — D M . T he an a ly tic a l p rocedures w ere  sim ilar 
to  th o se  in  th e  renal m odel. U n d e r these  co n d itio n s, m arked  f a t ty  liv e r  d ev e lo p 
ed . О — DM  a c tiv ity  d ec rea sed  in  th e  liv e r  an d  th e  in d u c tib ility  w as low er 
th a n  in  th e  contro l an im als. I n  th e  k id n ey , h y d ra z in e  increased  b o th  th e  basa l 
a c t iv i ty  and  the  in d u c tib i l i ty  of О— DM.

I t  is concluded th a t  in  liv e r  in ju ry  th e  k id n e y  increases th e  a c t iv i ty  an d  
in d u c tib i l i ty  of its  d ru g  m e tab o liz in g  sy stem . O n th e  o th e r h an d , in  k id n ey  
in ju ry , th e  liver s u b s ti tu te s  its  a c tiv ity  a n d  in d u c tib ility . T hus, th e re  is a 
re la tio n sh ip , in th e  d e to x ic a tio n  m echan ism s of th e  k idney  an d  th e  liver. 
T h e y  su p p lem en t each o th e r  an d  th is  su p p le m e n ta tio n  m ay be of im p o rta n c e  
u n d e r  physio logical a n d  p a r tic u la r ly  u n d e r p a tho log ica l cond itions.
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LABORATORY EXAMINATIONS IN EPIDEMIC
HEPATITIS

E . Ő sz, G y . B r a s c h , К . F e n d l e r , K. B a r n a

CENTRAL LABORATORY AND DEPARTMENT OF INFECTIOUS DISEASES, COUNTY HOSPITAL.
PÉCS, HUNGARY

F o r th e  d iagnosis of epidem ic h e p a tit is  th e  following clin ico -chem ical 
an d  im m unosero log ica l te s ts  are  u sed : se ru m  bilirub in , th y m o l tu rb id i ty ,  
se ru m  p ro te in s, gam m a-g lobu lin , G O T, G P T , alkaline p h o sp h a ta se , serum  
cho lestero l, bile ac ids, la te x  te s t , a n d  A u s tra lia  an tigen . F o r  d iffe ren tia l-  
d iag n o stic  purposes th e  follow ing te s ts  a re  ap p lied : a lp h a-H B D H , to ta l- la c ta te -  
dehydrogenase , p ro file -L D H , gam m a-G T , b lood  am m onia, serum  iro n , to ta l  
iron  b in d in g  c ap ac ity , tra n s fe rr in  s a tu ra t io n , serum  copper, serum  m ag n esiu m , 
haem og lob in  an d  h a e m a to c rit. A fte r  ad m ission  of th e  p a tie n t ,  th e  above 
tw e n ty - tw o  te s ts  w ere done once w eek ly . I t  w as found th a t  th e  e lev a ted  
m agnesium  level, in  re la tio n  to  ch o leste ro l, w as valu ab le  for th e  ju d g e m e n l of 
cho lestasis  associated  w ith  v ira l h e p a tit is . T he blood am m o n ia  an d  serum  
m agnesium  levels, to o , are  of v a lue  in  d iffe ren tia l diagnosis. T h e  v a lu e s  for 
se ru m  iron , copper, serum  g am m a-g lobu lin , an d  th e  la tex  te s t a re  m o d e ra te ly  
usefu l fo r d iffe ren tia l-d iagnostic  p u rposes.

COMPARATIVE STUDIES OF ENZYMATIC ACTIVITY IN 
HEPATOBILIARY DISORDERS

L. S z i l á g y i , S .  K i s s , M. P o r g á n y i , B . C z i k k e l y , G y . S z é c s e y

JÁNOS HOSPITAL, BUDAPEST, HUNCARY

In  p a tie n ts  w ith  h ep a titis , liv e r c irrhosis , or o b stru c tiv e  ja u n d ic e  th e  
a c t iv i t ie s  in th e  se ru m  of th e  fo llow ing enzym es were d e te rm in ed  s im u lta 
n eo u sly  : g lu ta m a te -p y ru v a te  tra n sa m in a se , g lu tam a te -o x a la te  tra n sa m in a se , 
g u a n a se , alkaline p h o sp h a ta se , a lan in e -a ry lam id ase , g am m a-g lu tam y l t r a n s 
p e p tid a s e  and  a lp h a-am y lase . O f th e se , th e  ac tiv ities  of g lu ta m a te -p y ru v a te  
tra n sa m in a se  and  g uanase , p roved  th e  m o s t re liab le  for th e  d iffe re n tia tio n  of 
h e p a to c e llu la r  ja u n d ic e  and  o b s tru c tiv e  ja u n d ic e . The a c tiv ity  o f gam m a- 
g lu ta m y l tra n sp e p tid a se  of endo thelia l lo ca liza tio n  is a very  sensitiv e  in d ic a to r  
of p a tho log ica l h e p a to -b ilia ry  processes; i ts  a c tiv ity  is considerab ly  in creased  
in  h e p a tic  as well as in  b ilia ry  d iseases.
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FRACTIONATION OF HUMAN SERUM AND URINARY 
CHOUINESTERASE (ACYUCHOLINE-ACYLHYDROEASE 

E.C.3.1.1.8.) ISOENZYMES WITH POLYACRILAMIDE-GEL- 
GRADIENT EUECTROPHORESIS

I .  N a g y , J .  S a s h e g y i , P . B a r a n y a i , M. K u r c z

CENTRAL LABORATORY OP PÁL HEIM CHILDREN’S HOSPITAL, AND SECTION OF BIOCHEMISTRY, 
INSTITUTE OP PUBLIC HEALTH, BUDAPEST, HUNGARY

C holinesterase a c t iv i ty  is linked  w ith  p ro te in s  o f  d ifferen t e lec tro p h o re tic  
m o b ility . S tud ies p u b lish ed  so fa r carried  o u t e lec trophoresis  on hom ogeneous 
po re  size m edia. F o r  th e  sep a ra tio n  of h e te ro g en eo u s  h u m an  cho lineste rase  
o f ex tre m e  m o lecu la r size, p o lyacry lam ide  p o re -g rad ien t e lec trophoresis  
p ro v id es  m ore a d v a n ta g e o u s  conditions th a n  o th e r  procedures. B y  m eans o f 
g ra d ie n t gel co lum ns, in  sp ite  of the  sh o rte r se p a ra tio n  tim e  th e  slow ly m ig ra t
ing  frac tio n s  m ay  be  s e p a ra te d  ad eq u a te ly  a n d  th e  ra p id  frac tions do n o t fa ll 
aw ay  fro m  th e  gel co lum ns.

P o ly ac ry lam id e  e lec trophoresis  on m o n o to n e  a n d  g rad ien t gels has b een  
ap p lied  for s tu d y in g  h u m a n  serum  and  u r in a ry  p ro te in s  and  cho linesterase  iso 
enzym es in  vario u s co n d itio n s  especially re n a l d iseases. T he severity  of re n a l 
m a lfu n c tio n  m ay  be assessed  by  th e  e lec tro p h o re tic  techn ique .

y-GLUTAMYLTRANSPEPTIDASE ACTIVITY IN 
EIVER DISEASE

I. S o h á r , L. V a r g a , Z. D ö b r ö n t e , V .  V a r r ó

SECOND DEPARTMENT OF MEDICINE AND FIRST DEPARTMENT OF MEDICINE, UNIVERSITY 
MEDICAL SCHOOL, SZEGED, HUNGARY

y-G T a c tiv ity  w as in v es tig a ted  in  p a tie n ts  w ith  liver disease an d  in  
co n tro l su b jec ts . In  ev e ry  case th e  a c tiv itie s  o f SGOT, SG PT, L D H , A P  
enzym es and  th e  b iliru b in  level were also e s tim a te d . T h e  clinical sign ificance of 
y-G T enzym e a c tiv ity  is discussed.
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EFFECT OF IMMUNOSUPPRESSIVE THERAPY ON THE 
HUMORAL IMMUNOLOGICAL ALTERATIONS IN 

CHRONIC AGGRESSIVE HEPATITIS

J .  F e h é r , I. S ü l é ,  L. J a k a b

THIRD DEPARTMENT OF MEDICINE, SEMMELWEIS UNIVERSITY MEDICAL SCHOOL, AND 
SEMMELWEIS HOSPITAL, BUDAPEST, HUNGARY

T he co n c e n tra tio n s  o f IgG , IgA , IgM  se ru m  Coeruloplasm in, a lpha-2 - 
m acroglobulin , b e ta -l-C -g lo b u lin  and  tra n s fe rr in  w ere dete rm in ed  b y  ra d ia l 
im m unodiffusion  in  p a tie n ts  w ith  chronic aggressive  h e p a titis  before an d  a f te r  
im m unosuppressive  th e ra p y . In  ad d itio n , th e  se ru m  a lp h a-fe to p ro te in  level 
was es tim a ted  b y  co u n te re lec tro p h o resis  an d  th e  an tin u c leo p ro te in  fac to rs  b y  
th e  ra p id  L E  te s t  (H y lan d ). A fte r t re a tm e n t, th e  co n cen tra tio n  o f im m u n o 
globulins, especially  o f  IgG , w as decreased. In  som e cases th e  o th e r  serum  
g lycopro teids, to o , d isp lay ed  a decreasing te n d e n c y .

BLOOD COAGULATION DISTURBANCES AND LIVER 
INJURY INDUCED BY LANTHANUM TRICHLORIDE (La)

I . N a g y , I. K á d a s , К . J o b s t

FIRST DEPARTMENT OF MEDICINE AND INSTITUTE OF CLINICAL CHEMISTRY, UNIVERSITY 
MEDICAL SCHOOL, PÉCS, AND SECTION OF PATHOLOGY, COUNTY HOSPITAL, PÉCS, HUNGARY

T he ra re -e a r th  m e ta ls  are  w ell-know n to  e x e r t  an  a n tic o a g u la n t effect, 
due to  co m p lex -fo rm atio n  w ith  some blood c lo ttin g  fac to r. T h e ir specific  
a c tiv ity  on th e  liver is also w ell-know n. In  view  o f th e  close connection  betw een  
liver an d  h aem o stasis , th e  effect of La on b lood  coag u la tio n  has been  s tu d ie d  
w ith  especial co n sid e ra tio n  to  th e  liver in ju ry .

T he e x am in a tio n s  w ere carried  ou t on ra b b its . As th e  action  o f la n th a n u m  
depends on i ts  dose, we exam ined  th e  effect o f  a single large dose a n d  of 
rep ea ted  sm aller doses. T h e  effect of a single dose caused  in  m ost an im als  an  
acu te  severe h aem o rrh ag ic  d ia thesis , w ith  a s ig n ifican t decrease o f th e  p ro 
th ro m b in  com plex . In  th e  an im als tre a te d  c h ro n ica lly  th e  f in d in g s w ere 
qu ite  d iffe ren t. B eside th e  increase of fib rinogen  level a decrease of p ro th ro m b in  
co n su m p tio n  w as c h a ra c te ris tic . T his po in ted  to  a d is tu rb an ce  of fa c to r  V I I I  
p ro d u c tio n  o r to  an  im p a ire d  p la te le t fu n c tio n .
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BETRACHTUNGEN ZUR BESTIMMUNG DES 
SERUMCHOLESTERINS

L. Y a s s

KANTONSSPITAL SCHAFFHAUSEN, 8200 SCHAFFHAUSEN, SCHWEIZ

Im  klin ischen R o u tin e la b o ra to r iu m  h ab en  sich sp e k tro p h o to m e trisc h e  
ß e s tim m u n g sm e th o d e n  d u rc h g e se tz t, d ie z u r  E rh ö h u n g  der P räz is io n  u n d  zur 
B esch leu n ig u n g  des A rb e itsab lau fe s  die Z ah l der A rb e itssch ritte  n ied rig  h a lten . 
T e c h n isc h  besonders e in fach  is t  die A rbeitsw eise  n a c h  H uan g  e t al. [1 ], die led ig 
lic h  zw ei P ip e ttie ru n g e n  e rfo rderlich  m a c h t. D ie bei diesem  V erfah ren  au f
t r e te n d e  große R eak tio n sw ärm e  b e w irk t je d o c h  im  S eru m an sa tz  e in e  B ee in 
trä c h t ig u n g  der S p ez if itä t d e r A ussage. F e rn e r  w ird  die A n a ly sen rich tig k e it 
d a d u rc h  v e rrin g ert, d aß  d ie  üblicherw eise  aus C holesterin  in  E isessig  b e 
s te h e n d e  S tan d a rd lö su n g  m it dem  F a rb re a g e n s  anders reag ie rt als d as  S eru m 
c h o le s te rin .

U nsere U n te rsu ch u n g en  [2, 3] zeig ten , d aß  eine exzessive E rw ä rm u n g  des 
R e a k tio n sa n sa tz e s  b eso n d ers  bei der V erw en d u n g  großer A n sa tzv o lu m in a  zu 
e rw a r te n  is t. E s g ilt zu  v e rh in d e rn , d aß  die R e a k tio n s te m p e ra tu r  w ä h re n d  der 
U m se tz u n g  eine b e s tim m te  k ritisch e  Schw elle, die bei ca. 25 °C lieg t, ü b e r
sc h re i te t .  Bei m ittle re n  A n sa tzm en g en  (2.0 m l F a rb reag en s -|- 0.05 m l Serum ) 
g e sc h ie h t dies in  der W eise, d aß  die S eru m p ro b en  m it einem  a u f + 4  °C u n te r 
k ü h lte m  F arb reag en s v e rse tz t  w ird . U m  eine V orste llung  ü b e r den  d u rc h  eine 
a llfä llig e  Ü b ersch re itu n g  d e r k ritisch en  T e m p e ra tu r  v e ru rsach ten  F e h le r  zu 
g ew in n en , haben  w ir die B es tim m u n g sre a k tio n  bei versch iedenen  R e a k tio n s 
te m p e ra tu re n  s tu d ie r t. D ab e i s te llten  w ir fe s t, d aß  der E in sa tz  eines z.B . 
25 °C aufw eisenden  F a rb re a g e n s  zu einem  d u rch  »N ichtcholesterinchrom ogene«  
v e ru rsa c h te n  positiven  F e h le r  von  40 m g C holesterin /100  ml fü h ren  k a n n . Die 
R ic h tig k e it  der A n a ly se n re su lta te  k o n n te  d u rch  die E in fü h ru n g  e in e r »serum 
äh n lich en «  w ässerigen C h o le s te rin s tan d a rd lö su n g  w esentlich  v e rb e sse rt w erden . 
D e r v o n  uns em pfohlene C h o le s te rin s tan d a rd  is t eine du rch  E in w aag e  b e re ite te  
k la re  u n d  stab ile  L ösung  v o n  C holesterin  in  W asser.

A ls w ich tig ster N  ach te il aller au f  der L ieberm  an n  B u rch ard  F  a rb re a k tio n  
b e ru h e n d e n  C h o leste rin b estim m u n g sm eth o d en  g ilt ih re m äßige E m p fin d lic h 
k e it.

E s  b le ib t zu hoffen , d aß  die in  le tz te r  Z eit v o rg este llten  k in e tisch en  M eß
m e th o d e n  u n d  die en zy m a tisch en  V erfah ren  d iesbezüglich  einen F o r ts c h r i t t  
in  d ie  A n a ly tik  der C h o leste rin b estim m u n g  b rin g en  w erden.

[1] H u a n g , T. C. e t a l., A nal. Chem . 33, 1405 (1961).
[2] V a s s , L .: Schweiz, m ed. W sch r., 102, 914 (1972).
[3] V a s s , L.: Clin. ch im . A c ta , 45, 313 (1973).
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SCREENING FOR SERUM LIPOPROTEID FRACTIONS

M. V a l y o n

SECTION OF CLINICAL CHEMISTRY, TÉTÉNYI HOSPITAL, BUDAPEST, HUNGARY

T he serum  lip o p ro te id  frac tions h av e  been  s tu d ied  in  250 p a tie n ts  b y  
m eans of agarose-gel e lec trophoresis. In  200 cases th e  serum  lip o p ro te id  (L P ) 
frac tio n s  show ed a n o rm al d is tr ib u tio n  (no chy lom icron  frac tio n ; a lp h a -L P , 
2 3 % ; b e ta -L P , 5 3 % ; an d  p re b e ta -L P , 2 4 % ), in  acco rdance  w ith  d a ta  in  th e  
li te ra tu re . In  50 cases p a th o log ica lly  increased  p re b e ta  frac tio n s w ere d e tec ted . 
T h  ese d id  n o t seem  closely  connected  w ith  ag ing , an d  generally  o ccu rred  in  
h y perlipaem ic  p a tie n ts . T h e  h y p erlip aem ia  m o stly  belonged  to  ty p e  No 
IV  o f F red rick so n  e t al. T h e  p a tie n ts  h a d  been  a d m itte d  w ith  u n d e te rm in e d  
co m p la in ts  and  th e  m etab o lic  d iso rder w hich  h ad  n o t  y e t m an ifested  in  an y  
o rgan ic  disease w as rev ea led  b y  th e ir  screen ing  fo r lip o p ro te id  frac tio n s.

MEASUREMENT OF SERUM TOTAL LIPOID LEVELS

T . S z a m o s i

SECOND DEPARTMENT OF PAEDIATRICS, SEMMELWEIS UNIVERSITY MEDICAL SCHOOL,
BUDAPEST, HUNGARY

R ecen tly  th e  sc ru m  to ta l  lipoid  level is w id e ly  m easured  ap p ly in g  te s t  
k its , th e  p rincip le  o f w hich  is based  on th e  su lp ho-phospho-van illin  (SPY ) 
m e th o d  of Z öllner a n d  K irsch  (1962) w ith o u t lip id  ex trac tio n . N o rm al an d  
p a th o lo g ica l sera  w ere in v e s tig a te d  by  th e  a id  o f d iffe ren t te s t  k its  (B oehringer, 
R ean a l, G alenopharm ) a n d  b y  using th e  SPV  m e th o d  a fte r  e x tra c tio n  o f lip ids. 
T he to ta l  lipo id  level show ed sign ifican t d ifferences in  dependence on th e  te s t  
ap p lied . Specific ity  o f th e  SPY  reac tio n  w as g re a te r  a f te r  lip id  e x tra c tio n  
especially  in  th e  p a th o lo g ica l cases, so th a t  lip id  e x tra c tio n  is recom m ended .

THIN-LAYER AND GAS-LIQUID CHROMATOGRAPHIC 
LIPID ANALYSIS OF SERUM AND BIOPSY SAMPLES

G y . C z a k ó , H . D o n h o f f e r

INSTITUTE OF CLINICAL CHEMISTRY, UNIVERSITY MEDICAL SCHOOL. PÉCS, HUNGARY

D istu rb an ces of lip id  m e tab o lism  m ay  occu r in  th e  form  o f an in d e p e n d e n t 
c lin ica l p ic tu re  or as a c o n c o m ita n t of som e illness. F o r assessing th e  lip id  
d is tu rb an ce  i t  is u su a l to  a n a ly se  serum  sam ples. T he m ain  lip id  fra c tio n s
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( tr ig ly c e r id e , free f a t ty  ac id , cho lestero l, phospho lip id ) are u su a lly  m easu red  
sp e c tro p h o to m e tr ic a lly , an d  th e  lip o p ro te in s  are  sep a ra ted  e lec tro p h o re tica lly .

I n  c e r ta in  m etabolic  d is tu rb a n c e s  (e.g . d iab e tes  m ellitus) th e  se ru m  lip id  
le v e l is  h ig h  an d  th e  accu m u la tio n  o f f a t  in  th e  liv e r  is also in creased . I n  o th e rs , 
th e  l ip o id  c o n te n t of th e  liv e r  m a y  be  h igh  w ith o u t being  in d ic a te d  b y  th e  serum  
lip id  lev e l.

A cco rd in g ly , i t  is o f im p o rta n c e  to  ex am in e  th e  lip id  fra c tio n s  o f th e  
s e ru m  as w ell as of th e  tissu es  w ith  m ore sen sitiv e  m ethods. O ur re su lts  o b ta in 
ed  b y  l ip id  ex trac tio n , th in - la y e r  c h ro m a to g rap h ic  and  gas-liqu id  c h ro m a 
to g ra p h ic  sep ara tio n  of lip id  classes an d  th e ir  f a t ty  acids has co n firm ed  th e  
im p o r ta n c e  of th e  tissue  l ip id  com position  fo r th e  c la rifica tio n  o f m e tab o lic  
d iso rd e rs .

A  case  of a v a r ie ty  o f  N ie m a n n -P ic k ’s disease in  a child  is re p o rte d .

COMPARATIVE EXAMINATION OF IRON 
DETERMINATION

I .  S i m ó , Z s. M e l i s k a , F . K ószó

FIR S T  DEPARTMENT OF SURGERY, UNIVERSITY MEDICAL SCHOOL, SZEGED, MÁV CONSULTING 
ROOM, SZEGED, SECOND DEPARTMENT OF MEDICINE, UNIVERSITY MEDICAL SCHOOL,

SZEGED, HUNGARY

T h e  com m on m eth o d s o f  iro n  d e te rm in a tio n  w ere co m p ared  as to  th e ir  
la b o u rio u sn e ss , re p ro d u c ib ility  a n d  re lia b ility , tak in g  in to  co n sid e ra tio n  th e  
s e n s i t iv i ty  difference a rising  from  th e  d iffe ren t m olar e x tin c tio n  coeffic ien ts 
o f  c o lo u r  reagen ts.

A  d e ta iled  re p o rt is g iven  o f th e  re su lts  o b ta in ed  w ith  th e  m eth o d  
a p p ly in g  F errozin  (3 -)2 -pyridy l(-5 , 6 -b is)4 -pheny lsu lphon ic  a c id (- l, 2, 4 ,-tri-  
a z in e ) as th e  colour re a g e n t.

IRON DEFICIENCY AND ITS THERAPEUTIC 
POSSIBILITIES IN PREGNANCY

A. Z e n t a i , I .  S z i g e t v á r i , K . F e n d l e r , I . G á t i

CENTRAL LABORATORY, COUNTY HOSPITAL, PÉCS AND DEPARTMENT OF OBSTETRICS AND 
GYNAECOLOGY, UNIVERSITY MEDICAL SCHOOL, PÉCS, HUNGARY

I r o n  deficiency has b een  s tu d ie d  in  la te  p reg n an cy  b y  d e te rm in a tio n  of 
se ru m  iro n  co n ten t, iron  b in d in g  c a p a c ity , serum  copper, serum  m agnesium , 
s e ru m  p ro te in s , haem oglob in  a n d  h a e m a to c rit values. I t  w as fo u n d  th a t  
h a e m o g lo b in  and  h a e m a to c rit v a lu es  are in su ffic ien t to  p re d ic t iron  defic iency .
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A la te n t iron  d efic iency  m ay  exist w hen th e  haem oglobin  and  h a e m a to c r it  
va lues are still n o rm a l.

D ifferen t iro n  th e ra p ie s  w ere co m p ared  an d  i t  w as found  th a t  re d u ced  
iro n  - f  ascorbic ac id  -)- ca lcium  la c ta te  -f- co p p e r su lfa te  tak en  a fte r  m eals w as 
a su itab le  th e ra p y  o f p reg n an cy  hyposiderosis.

GRAPHISCHE DARSTELLUNG DER VERÄNDERUNGEN 
WICHTIGER PARAMETER WÄHREND DER 

NORMALSCHWANGERSCHAFT

M .  M e g y e r i

X IX . BEZIRKSPOLIKLINIK, BUDAPEST, UNGARN

Die N o rm a lw erte  ein iger L ab o ra to riu m su n te rsu ch u n g en  bei N o rm a l
schw angerschaft u n d  n ic h t schw angeren F ra u e n  w ird  graph isch  g eg en ü b er
geste llt. D ie g rap h isch e  D arste llung  w ird  als H ilfsm itte l bei B ew ertu n g s
problem en der L a b o ra to riu m su n te rsu ch u n g e n  be i Schw angeren em pfoh len .

REST1MMUNG DER KOMPLEMENTAKTIVITÄT IM 
SERUM -  EINE EINFACHE MIKROMETHODE FÜR 
SERIENMÄSSIGE ANALYSEN AUS KAPILLARRLUT

I . D r o g i e s , G. H a u s c h i l d

MEDIZINISCHES ZENTRALLABORATORIUM, ALTENBURG, DEUTSCHE DEMOKRATISCHE REPUBLIK

Die M ethode  g e s ta t te t  K o m p le m e n ta k tiv itä tsb e s tim m u n g e n  aus 10 fx 1 
K ap illa rb lu t-S e ru m  m it ca 3 M inuten  A rb e itsa u fw a n d  je  A nalyse in d e r Serie. 
Sie is t n ich t a u fw en d ig e r, als eine einfache k lin ische-chem ische A nalyse . Sie 
is t geeignet zu r A u to m a tis ie ru n g . D er V a ria tio n sk o e ffiz ien t lieg t u n te r  3 % . 
P rin z ip  der M ethode is t  die E in w irk u n g  des S erum s au f ein haem o ly tisch es 
S ystem  (H am m ele ry th ro zy ten su sp en sio n  im  G em isch  m it einem  A n tih a m m e l
e ry th ro zy ten se ru m ) u n te r  s ta n d a rd is ie r te n  B ed in g u n g en  und  an sch liessender 
p h o to m etrisch e r B e s tim m u n g  des durch  E ry th ro z y to ly se  freigese tz ten  H a e m o 
globins. D essen K o n z e n tra tio n  is t a n h a n d  e in e r  E ich k u rv e  das Mass fü r  die 
K o m p le m e n ta k tiv itä t  des Serum s. E in  im  A n a ly sen g an g  m itg e fü h rte r B ezugs
s ta n d a rd  e lim in ie rt m e th o d isch e  S ch w an k u n g en .

M an b e n ö tig t (se lb st herste llbare) H am m elb lu tk o n se rv en , B a rb ita l-  
puffer, K a liu m su lfa t-B o rsäu re -L ö su n g , ein H aem o ly sin  gegen H a m m e le ry th 
ro zy ten , T ran sfo rm atio n slö su n g , einen (se lb st h e rs te llb a ren ) S ta n d a rd n o rm a l
serum pool, sowie ein E p p en d o rf-M ik ro lite rsy stem  m it P h o to m eter.
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D ie K o m p le m e n ta k tiv itä t  frischen  S eru m s lä ß t sich du rch  M ischung  m it 
K a liu m su lfa t-B o rsä u re -L ö su n g  bis zu 3 M onaten  stab ilisieren  u n d  b e i 4 °C 
b is z u r  A nalyse  au fb ew ah ren . D a H am m elb lu tk o n se rv en  auch  3 M o n a te  h a l t 
b a r  s in d , is t  die E ich k u rv e  1 /4 -jäh rlich  zu  e rm itte ln . E ine A nalyse  e rfo rd e r t 
4 P ip e ttie ru n g e n . D as E rg eb n is  e rh ä lt  m a n  u n m itte lb a r  in  %  d e r N orm  
(2 S —  B ereich : 76— 124% ).

L IT E R A T U R

D r o g ie s , I .  u n d  G. H a u s c h il d : D tsch . Ges. w esen 29, 1126 (1964).

CLINICAL IMPORTANCE OF THE SERUM LITHIUM
LEVEL

B . S z ű c s , B . L e n d v a i

NATIONAL INSTITUTE FOR NERVOUS AND MENTAL DISEASES, BUDAPEST, HUNGARY

S eru m  lith iu m  levels w ere s tu d ie d  b y  f lam e  p h o to m e try  d u rin g  lith iu m  
th e r a p y  o f  p sy ch ia tric  p a tie n ts . In  1524 consecu tive  serum  specim ens o f  248 
p a t ie n ts ,  in  44%  lith iu m  w as in  th e  th e ra p e u tic  range, in  4 7%  be low  th is  
o p tim u m  c o n cen tra tio n , a n d  in  2 %  a t  to x ic  levels. 10%  of th e  sam p les  con
ta in e d  no  lith ium .

T h ese  resu lts  suggest t h a t  a p re re q u is ite  of a successful an d  h a rm less  
l i th iu m  th e ra p y  are reg u la r  lith iu m  m o n ito rin g  and  a p p ro p ria te  c lin ical 
e v a lu a tio n  of th e  re su lts . T h e  use of l ith iu m  ca rb o n a te  requ ires a close co
o p e ra tio n  betw een  p sy c h ia tr is t  an d  th e  c lin ica l lab o ra to ry .

ESTIMATION OF SERUM LITHIUM BY FLAME
PHOTOMETRY

B. L e n d v a i , R . S z ű c s

CENTRAL LABORATORY, NATIONAL INSTITUTE FOR NERVOUS AND MENTAL DISEASES, BUDAPEST,
HUNGARY

A  m e th o d  of serum  lith iu m  assay  has been  w orked o u t, a p p ly in g  a Carl 
Z eiss J e n a  Model I I I  f lam e  p h o to m e te r . T h e  reagen ts are as follow s. S tock  
l i th iu m  so lu tions (SLS— 0, SL S— 10, S L S — 20); each solu tion  c o n ta in s  1400 
m E q /1  so d iu m , 45 m Eq/1 p o ta ss iu m , 50 m Eq/1 calcium  as well as 10 a n d  20 
m E q/1  li th iu m  (from  L i2S 0 4. H 20 )  in  S L S — 10 an d  SLS— 20, re sp ec tiv e ly . 
(S to ra g e  in  p lastic  b o ttle s  an d  in  a cold  p lace).
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W orking  lith iu m  s ta n d a rd  so lu tions (W L S — 0, W L S — 1, W L S — 2); 
th e  stock  so lu tions are  d ilu ted  1 : 10 b y  dem inera lized  w a te r. (To be p rep a red  
ev e ry  tw o w eeks; s to rag e  as above).

P re p a ra tio n  an d  analysis. O ne m l o f  each  o f th e  so lu tio n s W L S — 0, 
W L S — 1, W L S— 2 is d ilu ted  w ith  20.0 m l o f dem inera lized  w a te r. T h e  a p p a ra 
tu s  is ad ju s ted  to  scale d iv ision  180 w ith  th e  d ilu ted  W L S— 1 (a ir  p ressu re
0.34 a t., ace ty lene  p ressu re  64 w a te r  m m , in te rfe ren ce  f ilte r  for 671 nm ). One 
m l serum  is d ilu ted  w ith  20.0 m l dem inera lized  w a te r. T he d ilu ted  sam ples are  
m easu red  d irec tly  w ith o u t d ep ro te in iza tio n  in  th e  a d ju s te d  in s tru m e n t. 
C alcu la tion  as u su a l. A ccuracy  of th e  m eth o d  is ad eq u a te  for c lin ica l use.

ANALYSIS OF FACTORS IN LITHIUM DETERMINATION 
RY FLAME PHOTOMETRY

B. L e n d v a i , R .  S z ű c s

CENTRAL LABORATORY, NATIONAL INSTITUTE FOR NERVOUS AND MENTAL DISEASES,
BUDAPEST, HUNGARY

Chem ical an d  physica l fac to rs  in fluencing  serum  lith iu m  d e te rm in a tio n s  
w ere s tu d ied  by  a Carl Zeiss J e n a  M odel I I I  flam e p h o to m e te r . A lin ea r 
re la tio n  was found  b e tw een  em ission a t  671 nm  an d  th e  lith iu m  c o n c e n tra tio n  
in  b o th  lith iu m -co n ta in in g  sera  an d  aqueous lith iu m  solutions. L ith iu m  em is
sion decreased  in  aqueous lith iu m  so lu tions of p H  2 and  less. S od ium , p o ta s 
sium  and  calcium  s ig n ifican tly  increased  th e  g a lv an o m ete r read ings. A  so-called 
“ seru m  effect”  increasing  th e  m e te r  read in g s w as observed.

CHEMIKALIEN-TESTSETS -  EINE WIRKSAME 
RATIONALISIERUNG DER ARREIT IM KLINISCHEN 

RIOCHEMISCHEN LARORATORIUM

J .  G r e g o r e k

LACHEMA, BRNO, TSCHECHOSLOVAKEI

In  allen S ta a te n  m it en tw ick e lten  G esundheitsw esen  s te ig t die A nzah l 
d e r  b iochem ischen  U n te rsu ch u n g en  sow ohl w ie die F o rd e ru n g en  be tre ffs  
E f fe k tiv itä t  der L a b o ra to rie n . D ie b iochem ischen  T estse ts  k ö nnen  eine b ed eu 
te n d e  Z e ite rsp a ru n g  b rin g en , besonders bei d er H erste llu n g  von  A rb e its lö su n 
gen. Sie sind auch  fü r  die P räz is ie ru n g  der A rb e it u n d  fü r die S ta n d a rd is ie ru n g  
d e r M ethoden vom  N u tzen . D ie E rfah ru n g en  tschechoslow ak ischer L a b o ra 
to r ie n  w erden a n h a n d  von  k o n k re te n  Z iffern  e rö r te r t.
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QUALITY CONTROL

E . P e h e i m

CHEMISCHES ZENTRALLABOR, INSELSPITAL, BERN, SCHWEIZ

A b s tra c t n o t su b m itte d .

SOME USES OF THE PROGRAMMATED CALCULATOR IN 
THE CLINICAL LABORATORY

V. RÁcz, E . S i m o n y i

BUREAU OF FORENSIC TECHNIQUES, BUDAPEST, HUNGARY

T h e  m odern  c lin ica l la b o ra to ry  m eets th e  req u irem en ts , to  p erfo rm  
re liab le  te s ts  of a g re a t n u m b e r daily . T hese assay s are  u sua lly  ca rr ied  o u t in 
th e  ch em ica l la b o ra to ry  w here  specim ens o f b lood , u rin e , cereb rosp inal flu id , 
a n d  tis su e s  are ex am ined .

A lth o u g h  m an y  so p h is tic a te d  a n a ly tic a l in s tru m e n ts  are av a ilab le  th e  
c o m p le x ity  of th e  te s te d  m a te ria l on th e  one h a n d , an d  th e  m inu te  c o n c e n tra 
tio n  o f  som e c o n s titu e n ts  on th e  o th e r, req u ire  in g e n u ity  and  skill from  th e  
c lin ica l ch em ist to  cope w ith  th e  ta sk .

T h e  know n chem ical c o n s titu e n ts  of th e  b lood  and  urine  are  la rge , th e  
te s ts  ro u tin e ly  p erfo rm ed  in  th e  clin ica l-chem ical la b o ra to ry  are re la tiv e ly  
sm all.

T h e  d ev e lopm en t an d  in tro d u c tio n  o f ca lcu la to rs  has m ade possib le th e  
s ig n if ic a n t increase o f effic iency  in  d a ta  h a n d lin g  b y  th e  la b o ra to ry . T he p u r 
pose o f th e  lec tu re  is to  d iscuss som e of th e  a p p lica tio n s  of th e  ca lcu la to r in  th e  
c lin ica l-chem ical la b o ra to ry , e.g.

C alcu la tion  of p e rc e n t of p ro te in  frac tio n s ;
C alcu la tion  of c o n c e n tra tio n  of frac tio n s  b ased  on th e  sp ec tro p h o to m etric
d a ta  gained  b y  an  A u to an a ly ze r.

AMYLASE-BESTIMMUNG

J .  F i s c h e r

LACHEMA, BRNO, TSCHECHOSLOVAKEI

D ie P rob lem e d e r sp ek tro p h o to m e trisch en  B estim m ung  d er A m ylase 
u n d  d ie  op tim alen  B ed in g u n g en  d er S ta n d a rd is ie ru n g  der M ethode w erden 
b esp ro ch en .
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PROFIL LDH-UNTERSUCHUNG BEI HERZINFARKT

P . B a l o g h , S .  S z a b ó

KOMITATSKRANKENHAUS, SALGÓTARJÁN, UNGARN

D ie L D H -A k tiv itä t  im  S erum  se tz t sich aus den  A k tiv itä te n  von  m indes
ten s  5 versch iedenen  Iso en zy m en  zusam m en, die sich d u rc h  E lek trophorese  
tren n en  lassen. F ra k tio n  L D H — 1 s ta m m t zum  g rö ß ten  T eil aus dem  H erz
m uskel u n d  den E ry th ro z y te n , w äh ren d  F ra k tio n  L D H — 5 h au p tsäch lich  aus 
L eber und  S k e le ttm u sk u la tu r .

Die p h o to m etrisch e  B estim m u n g  dieser Isoenzym e e rg ib t zwei E x tin k 
tio n en ; die E x tin k tio n  des L D H — 1 Isoenzym  d iv id ie rt d u rc h  die E x tin k tio n  
des L D H — 5 Isoenzym s e rg ib t den  P ro fil-L D H -Q u o tien ten . D as norm ale 
V erh ä ltn is : 0 .8— 1.2. W enn  d er Q u o tien t k leiner als 0.8 is t ,  is t d e r W ert von 
L D H — 1 höher, u n d  w enn  d er Q u o tien t g rößer als 1.2 is t , w eis t er au f die 
E rh ö h u n g  von  L D H — 5 hin .

M it H ilfe der P ro fil-L D H  (G ödecke) w urde  d er Z u sam m en h an g  zwischen 
H e rz in fa rk t u n d  P ro fil-L D H  Q u o tien t nach  B abson  u n d  E m erso n  erforsch t.

KINETISCHE MESSUNG DER ENZYMAKTIVITÄTEN 
BEI OPTIMIERTEN BEDINGUNGEN

A. L u d á n y , К . J o b s t

KLINISCH-CHEMISCHES ZENTRALLABORATORIUM DER MEDIZINISCHEN UNIVERSITÄT PÉCS,
UNGARN

Die A k tiv itä t  von  G O T, G P T , L D H , a lfa -H B D H , A P  u n d  gam m a-G T 
w urde  m it dem  R eak tio n sg esch w in d ig k e itsan a ly sa to r L K B  8600 bei op tim ier
te n  B ed ingungen  in  Seren von  P a tie n te n  u n d  gesunden  P e rso n en  b estim m t. 
Bei den einzelnen E n zy m b estim m u n g en  w urden  die o p tim ie r te n  W erte  m it 
den R e su lta te n  der k o n v en tio n e llen  V erfahren  verg lichen . W eite rh in  w ird 
ü b e r eine o p tim ie rte  s ta n d a rd is ie r te  k inetische  R o u tin e m e th o d e  berich te t, 
w om it die obigen E n z y m a k tiv itä te n  auch bei n ic h t a u to m a tis ie r te r  A usrüstung  
gem essen w erden  kö n n en . D ie M essergebnisse w u rd en  m it den  optim ierten  
T estergebn issen  verg lichen .
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CHANGES OF THE HBDH/LDH RATIO AFTER 
UROLOGICAL OPERATIONS

J .  M a k ó ,  S. K ö v e s , Z s . K a p i t á n y

DEPARTMENTS OF UROLOGY AND CLINICAL CHEMISTRY, UNIVERSITY MEDICAL SCHOOL, PÉCS,
HUNGARY

T h e  p o sto p era tiv e  E C G -s o fte n  show rev ersib le  chan g es in  rep o la riza tio n . 
A f te r  d iffe re n t urological o p e ra tio n s , th e  L D H  an d  H B D H  levels w ere d e te r
m in e d  o v e r  a period of th re e  to  fo u r  days u n d e r EC G  c o n tro l. In  a few  p a tie n ts  
w ith  p o s to p e ra tiv e  ECG ch an g es , th e  H B D H /L D H  ra tio  in c reased , b u t  in  m ost 
o f  th e m  i t  rem ained  u n ch an g ed . I f  th e  ECG show ed no h y p o x ic  dam age to  th e  
m y o c a rd iu m , th e  H B D H /L D H  ra t io  decreased .

BLASTTRANSFORMATION DER LYMPHOCYTEN BEI 
STRAHLENBEHANDELTEN PATIENTEN

M. K l e i b e r

ZENTRALLABORATORIUM DES TÉTÉNYI KRANKENHAUSES, BUDAPEST, UNGARN

B ei 50 P a tie n te n , die w egen  tu m oröser E rk ra n k u n g e n  einer S trah len 
b e h a n d lu n g  un terzogen  w u rd e n , fü h r te n  w ir n eb en  d en  häm ato log ischen  
R o u tin e u n te rsu c h u n g e n  (B lu tse n k u n g , q u a lita tiv e s  u n d  q u a n ti ta t iv e s  B lu tb ild  
u n d  S te rn a lp u n k ta t)  auch  d en  L y m p h o c y te n -T ran s fo rm a tio n s te s t n ach  R abino- 
w itz  d u rc h . N och bevor die R o u tin e n  U n te rsu ch u n g en  V erän d e ru n g en  zeigten, 
w a r  s c h o n  eine sign ifikan te  H e ra b se tz u n g  der Z ahl d er B lä s te n  zu verzeichnen . 
Im  G e g e n sa tz  zu dem  n o rm a le n  P ro z e n tsa tz  von  70— 80, w ar die Z ahl der 
t ra n s fo rm ie r te n  L y m p h o cy ten  b e i den  b e s trah lten  P a tie n te n  zw ischen 50— 60 
% . D e r  T e s t schein t zu r K o n tro lle  d er am b u lan ten  K ra n k e n  in  H in b lick  au f 
d ie V o rb eu g u n g  von K o m p lik a tio n e n  (V erh inderung  e in er k ritisch en  In su ffi
z ienz  d es  Im m unsystem s) g ee ig n e t zu  sein.

TWO-DIMENSIONAL* POLYACRYLAMIDE GEL 
ELECTROPHORETIC ANALYSIS OF NUCLEAR PROTEINS 

OF NORMAL AND LEUKAEMIC LYMPHOCYTES
M. K e l l e r m a y e r , K . J o b s t , H . B u s c h

INSTITUTE OF CLINICAL CHEMISTRY, UNIVERSITY MEDICAL SCHOOL, PÉCS, HUNGARY, AND
DEPARTMENT OF PHARMACOLOGY, BAYLOR COLLEGE OF MEDICINE, HOUSTON, TEXAS

A  tw o-d im ensional p o ly a c ry la m id e  gel e lec tro p h o re tic  m e th o d  has been 
w o rk e d  o u t. In  th e  f irs t d im en sio n  th e  p ro te in s ru n  acco rd in g  to  th e ir  charges 
a n d  in  th e  second so d iu m -d o d ecy l-su lp h a te  gel acco rd in g  to  th e ir  m olecular
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size. B y th is  m ethod  th re e  or four tim es as m a n y  p ro te in s  could be s e p a ra te d  
from  saline soluble e x tra c ts  of h u m an  leu k aem ic  an d  norm al ly m p h o c y te  
nuclei as b y  one-d im ensional disc gel e lec trophoresis . A lthough  th e  s im ila ritie s  
o f se p a ra te d  p ro te in s  w ere s trik in g , several d ifferences w ere observed.

W ith  its  high reso lu tio n  and  rep ro d u c ib ility  tw o-d im ensional gel e le c tro 
phoresis p rovides m u ch  in fo rm atio n  on th e  p ro te in  com position  o f o rganelles 
of cells, h u m an  serum  an d  u rine  in  d ifferen t p a th o lo g ica l conditions.

DIE BEDEUTUNG DER HABNSÄUREBESTIMMUNG UND 
IHRER SCHWIERIGKEITEN

Y. A. V e l ő s y

ZENTRALLABORATORIUM, KOMITATSKRANKENHAUS. SZOLNOK, UNGARN

A ußer der G ich t g ib t es zahlreiche Z u s tän d e , bei denen  die H a rn sä u re  eine 
w ich tige  Rolle sp ie lt. U n te r  anderen  sind der D iab e te s , die a rte rie llen  V er
sc h lu ß k ran k h e iten , Ü b erg ew ich t, S chw angerschaftstox ikose , H y p e rto n ie  u n d  
versch iedene N ie re n k ra n k h e ite n  zu erw ähnen . C hem isch is t die H a rn sä u re  in  
drei T au to m er-F o rm en  b e k a n n t, in  T rilak tim -, D ilak tim - und  L a k ta m -F o rm ; 
im m enschlichen O rgan ism us k o m m t allein  die L a k ta m -F o rm  vor.

D em en tsp rech en d  is t das U ricase a u f  diese F o rm  spezifisch. D ie s y n th e t i 
schen  P rä p a ra te  e n th a lte n  dagegen die drei F o rm en  in  u n b e k a n n te r  V erte ilu n g . 
D a die versch iedenen  T au to m ere  u n te rsch ied lich e  R ed u k tio n sw irk u n g en  
h ab en , m uß  auch  bei den  R ed u k tio n sm eth o d en  u n d  bei den en zy m a tisch en  
V erfah ren  m it e iner n ic h t zu v e rn ach lässigenden  F ehlerquelle  g e rech n e t 
w erden . D ie V erw endung  v o n  versch iedenen  P rä p a ra te n  als S tan d a rd , k a n n  zu 
m eh r oder w eniger d iv e rg en ten  R esu lta ten  fü h ren .

THE NORMAL RANGE OF SERUM URIC ACID

I . H o r v á t t i i

BAJCSY-ZSILINSZKY HOSPITAL, BUDAPEST, HUNGARY

A b stra c t n o t su b m itte d .

Acta Medien Academiae Scienliarum Hungaricae 31, 1974



AB3T RACTS308

A NEW METHOD (EYETONE-DEXTROSTIX) FOR RAPID 
BLOOD GLUCOSE DETERMINATION

A. W a g n e r

AMES-MILES CO., MÜNCHEN, GERMAN FEDERAL REPUBLIC

A  new  efficient m e th o d  is rep o rted  t h a t  offers th e  convenience o f  p e rfo rm 
in g  b lo o d  glucose d e te rm in a tio n s  in  th e  p h y s ic ia n ’s office, a t  th e  p a t ie n t’s 
b e d s id e , and  in  th e  h o sp ita l o u t-p a tie n t d e p a r tm e n t. The p ro ced u re  p resen ts  
a  n ew  an a ly tica l a p p ro a c h  to  b lood  glucose m easu rem en t.

T h e  m ethod  u tilizes  a n  e lec tro -o p tica l sy stem  for m easu rin g  th e  degree 
o f  co lo u r d ev e lopm en t on re a g e n t s trip s  in  re a c tio n  to  a drop  of w hole blood. 
T h e  a m o u n t of lig h t re fle c ted  from  th e  re a g e n t a rea  of th e  s tr ip  is m easu red  and  
a d ire c t  read o u t o f b lood  glucose c o n c e n tra tio n  is p rov ided  on th e  m e te r  scale 
o f  th e  in s tru m e n t.

T h e  ease of o p e ra tio n  an d  convenience o f th e  system  allows th e  c lin ic ian  to  
ta k e  a d v a n ta g e  of p ro m p t d e fin itio n  of b lo o d  glucose co n cen tra tio n . U se of th e  
s y s te m  m inim izes th e  tim e  req u ired  fo r spec im en  tra n sp o r t  an d  d a ta  t r a n s 
m issio n .

METEOROLOGICAL FRONT ACTIVITY AND 
CLINICO-CHEMICAL PARAMETERS

K . F e n d l e r , M. H o m h á n y i

CENTRAL LABORATORY OF THE COUNTY HOSPITAL, PÉCS, HUNGARY

In  earlier e x am in a tio n s  i t  was fo u n d  t h a t  th e  blood haem og lob in  levels of 
h o sp ita liz e d  “ n o rm a l”  p a tie n ts  changed  d u r in g  fro n t a c tiv ity . In  th e  p resen t 
w o rk , b lood  u rea  n itro g e n , serum  p o ta ss iu m  an d  sodium  levels h a v e  been 
s tu d ie d  during  m eteo ro log ica l fro n t a c tiv ity . In  th e  lack of f ro n t a c tiv ity , th e  
v a lu e s  w ere norm al. D u rin g  s tro n g  a c tiv ity , th e y  d isp layed  re m ark ab le  changes, 
th e  d irec tio n  of w hich  dep en d ed  upon  w h e th e r  th e  fro n t w as w arm  or cold.
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AUFGABE, ROLLE UND MÖGLICHKEITEN DES 
MEDIZINISCH-CHEMISCHEN LABORATORIUMS IN DER 

NEPHROLOGISCHEN PROPHYLAXE

J .  F a l l e r

STÄDTISCHES LABORATORIUM, SZÉKESFEHÉRVÂH, UNGARN

E in  B estreb en  fü r  a k tiv e  u n d  erfo lgreiche P ro p h y lax e  a u f  dem  G eb ie t 
der N ephro logie  is t ü bera ll b e m e rk b a r se itdem  die W ich tigkeit d er s ig n if ik a n 
te n  u n d  asy m p to m a tisch en  B a k te r iu r ie  u n d  d a m it die der Fürsorge d e r p o te n 
tie llen  N e p h ro tik e rn  e rk a n n t w orden  is t. E s  is t ein  P rinz ip  gew orden, d a ß  alle 
P e rso n en  m it s ig n ifik an te r B a k te riu rie  als p o ten tie lle  N ep h ro tik e r an zu seh en  
sind.

D er N achw eis einer s ig n ifik an ten  B a k te r iu r ie  is t eine b ak te rio lo g isch e  
A ufgabe  u n d  es g ib t bere its  M ethoden , die fü r  M assen- u n d  S e rie n u n te rsu c h u n 
gen b ra u c h b a r  sind.

D ie M öglichkeiten  ih re r  A nw endung  w erden  eingehend d isk u tie r t .
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A N N O U N C E M E N T

A NEW  MEETING IS ANNOUNCED BY HOLLAND ORGANIZING
CENTRE

N am e : 5 th  C ongress o f th e  E u ro p ean  S ocie ty  o f P atho logy
T ype  : Scien tific  m edical congress
D ate: 5— 10 O ctober, 1975
P lace: V ienna, A u stria
B u ild in g  : H o fb u rg  Congress C entre
O rganizing body and/or sponsor: th e  E u ro p e a n  S ocie ty  of P a th o lo g y  
Secretariat: c/o H o lland  O rganizing C entre , 16 L ange V oorhou t, T h e  H ague, 

T he N e th e rlan d s 
Sub ject:  p a th o lo g y  
Languages used: p re fe rab ly  E nglish  
Sim ultaneous in terpreta tion: no 
A ttendance (e s t .) :  500 
F ree  (L im ited ) O n in v ita tio n  only 
N um b er o f  papers : ca. 180 
F ree  (In v ited )
Language o f  papers : E ng lish  
D eadline fo r  abstracts: 1 M arch, 1975 
D eadline fo r  complete texts : n o t app licab le  
Abstracts w ill be published  in :  book  form  
Date o f  publica tion  : 15 S ep tem ber, 1975 
F u ll papers w ill be published in :  n o t ap p licab le  
D ate: —
Price : —
Obtainable from  : —
E xh ib itio n :  Yes
N um ber o f  exhibitors (e s t.):  30
Sub ject:  tech n ica l an d  scien tific ; m edical e q u ip m e n t, p h a rm aceu tica ls  
In fo rm a tio n  on exh ib ition: H o llan d  O rgan iz ing  C entre, 16 L ange  V o o rh o u t, 

T he H ague, T he N e th e rlan d s



A NEW MEETING IS ANNOUNCED BY HOLLAND ORGANIZING
CENTRE

N a m e :  In te rn a tio n a l S ym posium  on F lu o resce in  A ngiography
T y p e  : M edical S y m p o siu m
D a te:  28 M arch— 1 A p ril, 1976
Place : G hen t, B elg ium
B u ild in g  : n o t y e t k n o w n
O rganizing body and/or sponsor: —
Secretaria t: c/o H o lla n d  O rganizing  C en tre , 16 L an g e  Y oorhout, T h e  H ague. 

T he N e th e rlan d s
Su b jec t:  F luorescein  A n g io g rap h y  
Languages used: E n g lish , F ren ch  
S im u ltaneous in terpreta tion  : yes 
A ttendance (e s t .) :  300 
F re e  (L im ited ) On in v i ta t io n  only 
N u m b er o f  papers : c a . 120 
F re e  (L im ited ) O n in v i ta t io n  only 
Language o f  papers : E n g lish , F rench  
D eadline fo r  abstracts: 1 D ecem ber, 1975 
D eadline fo r  complete texts : Congress d a te  
A bstracts w ill be p u b lish ed  in :  book form  
D ate o f  publication : M arch  1976 
F u ll  papers w ill be p u b lish ed  in :  book form  
D a te :  D ecem ber 1976 
P rice :  +  D fl. 100,—
Obtainable from  : D r. W . J u n k  N. V. —  P u b lish e rs , 13 v a n  Stolkw eg, T h e  H ague , 

T he N e th e rla n d s  
E xh ib itio n  : yes
N u m b e r  o f  exhibitors ( e s t.)  : 20
Su b jec t:  techn ica l a n d  sc ien tific ; m edical e q u ip m e n t, pha rm aceu tica ls  
In fo rm a tio n  on exh ib ition  : H olland O rgan iz ing  C en tre , 16 Lage Y o o rh o u t, 

T he H ague, T h e  N e th e rlan d s



A NEW MEETING IS ANNOUNCED BY HOLLAND ORGANIZING
CENTRE

N a m e :  5 th  Congress of th e  E u ro p ean  S ociety  o f O p h th a lm o logy  
T ype  : Scien tific  M edical Congress 
D ate: 5— 9 A pril. 1976
Place: H am b u rg , G erm an  F ed e ra l R epublic  
B u ild in g :  Congress C en tre  H a m b u rg
O rganizing body and/or sponsor: T he  G erm an S ocie ty  of O ph th a lm o lo g y  and  

th e  P ro fessional A ssocia tion  of G erm an O ph th a lm o lo g is ts  
Secretariat : c/o H o llan d  O rgan iz ing  C entre, 16, L ange Y o orhou t, T h e  H ague, 

T he N e th e rlan d s
Subject: V ascu la rization  o f th e  U vea, th e  R e tin a  an d  th e  O ptic  N erv e ; A n a 

to m y  and  P a th o lo g y
Languages used: E ng lish , F ren ch , G erm an 
S im u lta  neous interpretation : yes 
A ttendance (e s t .) :  1500 
F ree
N um ber o f papers:  130 +  20 
F ree  (In v ited )
Language o f  p a p ers:  E ng lish , F ren ch , G erm an 
D eadline fo r  abstracts: 1 O ctober, 1975 
D eadline fo r  complete texts: 1 A pril, 1976 
Abstracts w ill be published  in :  book form  
Date o f  publication  : 1 A pril, 1976 
F ull papers w ill be pub lished  in  : book form  
Date : n o t y e t availab le  
Price : no t y e t availab le  
Obtainable fro m  : n o t y e t  ava ilab le  
E xhib ition  : yes
N um ber o f  exhibitors ( e s t .) :  75
Subject: T echnical an d  sc ien tific ; m edical eq u ip m en t, p h a rm aceu tica ls  
In fo rm a tio n  on exh ib ition: H o lland  O rganizing  C en tre , 16, L ange V oorhou t, 

T he H ague, T he N e th e rlan d s



INTERNATIONAL SYMPOSIUM ON FLUORESCEIN  
ANGIOGRAPHY ISFA

G h e n t, 28 M arch— 1 A pril, 1976

Announcem ent

T h e  n e x t  In te rn a tio n a l S y m p o siu m  on F luo resce in  A ng io g rap h y  —  IS F A  — 
w ill b e  held  a t G h en t, B elg ium , from  28 M arch— 1 A pril, 1976

O rganisa tion  Committee

C h a irm a n : J .  F ranço is 
S e c re ta ry :  J .  J .  D e L aey
M em b ers : P . A m alric , A . B ird , A. D eu tm an , J .  O osterhu is, E . N o rto n , A. 

W essing, K . S h im izu

S c ie n tif ic  Programme

T h e  m ain top ics w ill be fluorescein  an g io g rap h y  of p ig m en t-ep ith e liu m , 
c h o ro id  and  re tin a l p e r ip h e ry . Sessions w ill, how ever, also be d ev o ted  to  in s tru 
m e n ta t io n  and  tech n iq u es, o cu la r hem odynam ics (inc lud ing  re tin a l vein  th ro m 
bosis) an d  d iabetes. E ach  session will be in tro d u ced  by  in v ite d  lec tu res , in  
o rd e r  to  reserve am ple tim e  fo r discussion, th e  n u m b er o f free p ap e rs  w ill he 
l im ite d .

P lease  no tify  th e  S e c re ta r ia t, by  m eans o f th e  enclosed fo rm , of yo u r 
in te n t io n  to  subm it a p a p e r . A ll re le v a n t d e ta ils  w ill th e n  be fo rw ard ed .

Languages

T h e  official lan g u ag es of th e  Sym posium  are  E ng lish  and  F ren ch . Si
m u lta n e o u s  in te rp re ta tio n  in  these  languages w ill be p rov ided .



E xh ib ition

D u rin g  th e  Sym posium  b o th  a sc ien tific  an d  a com m ercial e x h ib itio n  
w ill be held .

Th ose in te re s ted  in  p a r tic ip a tin g  in  one o f  th e se  exh ib itions, a re  re q u e s t
ed to  ap p ly  to  th e  S e c re ta ria t b y  m eans o f th e  enclosed form . T h e y  w ill th e n  
receive all re le v a n t in fo rm atio n .

Social Programme

A n in fo rm al g a th e rin g  will be held  on S u n d a y , 28 M arch, a f te r  th e  O p en 
in g  Session, w hile also a g enera l excursion , fo llow ed b y  a farew ell p a r ty ,  is 
in c lu d ed  in  th e  p rog ram m e.

F o r  th e  accom pany ing  persons a specia l p rog ram m e, in c lu d in g  a fu ll 
d a y ’s excursion  to  B russels, is be ing  a rran g ed .

T  ransportation

S ab en a  (B elgian  W orld  A irlines) has b een  ap p o in ted  official c a r r ie r  fo r 
th e  C ongress. F o r all in fo rm a tio n  concern ing  y o u r  a ir - tra n sp o rta tio n  to  G h en t, 
p lease ap p ly  to  th e  n ea re s t S abena office.

P artic ipa tion

I f  y o u  are  in te re s te d  in  p a r tic ip a tin g  in  th is  S ym posium , you  a re  in v ite d  
to  fo rw ard  y o u r nam e an d  add ress to  th e  S e c re ta r ia t  b y  m eans of th e  enclosed  
fo rm . In  due course y o u  will th e n  receive th e  P rov isional P ro g ra m m e  an d  
official ap p lica tio n  form .
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A NEW MEETING IS ANNOUNCED BY HOLLAND ORGANIZING
CENTRE

N a m e :  7 th  E u ro p ean  C ongress of C ardiology 
T y p e  : In te rn a tio n a l S c ien tific  M edical C ongress 
D a te :  2 0 — 25 Ju n e , 1976 
P lace:  A m ste rd a m  
B u ild in g :  Congress C en tre  R A I
O rganizing  body and/or sponsor: The N e th e rla n d s  Society  of C ardiology 
Secretaria t : c/o H o llan d  O rgan iz ing  C entre , 16, L an g e  V oorhout, T h e  H ag u e , 

T h e  N e th e r la n d s
S u b jec t:  C oronary  A r te ry  D isease; D ru g  T h e ra p y ; V en tricu la r F u n c tio n s ; 

M y o card io p a th ies
L anguages used: E n g lish , F ren ch , G erm an 
S im u lta n eo u s  in terpreta tion  : yes 
A tten d a n ce  ( est.) : 3000 
F ree
N u m b e r  o f  papers : + 5 0  in v ite d  papers 
F re e  (In v ited )

L anguage  o f  papers : E n g lish , F rench
D eadline  o f  abstracts: 1 J a n u a ry , 1976
D eadline  fo r  complete tex ts:  15 Ju n e , 1976
A bstracts  w ill be p u b lished  in  : book fo rm
D ate o f  pub lica tion:  15 J u n e , 1976
F u ll  p a p ers  w ill be pu b lish ed  in :  no t y e t  k n o w n
D ate : n o t y e t know n
P rice : n o t  y e t know n
O btainable fro m  : n o t y e t  know n
E x h ib itio n  : yes
N u m b e r  o f  exhibitors ( es t.)  : ca. 150
S u b jec t:  scien tific , a n d  tech n ica l; m edical e q u ip m e n t, p h a rm aceu tica ls  
In fo rm a tio n  on exhibition  : H o lland  O rg an iz in g  C en tre , 16, L ange V o orhou t. 

T h e  H ague, T h e  N e th e rlan d s



Vlth INTERNATIONAL CONGRESS OF SOCIAL PSYCHIATRY

O C T O B E R , 1976

In  O ctober, 1976 th e  Y I th  In te rn a tio n a l Congress of Social P sy c h ia try  
w ill be held  in  Y ugoslav ia , b u t  i t  has n o t y e t  been decided in  w h ich  tow n.

Colleagues, n eu ro p sy ch ia tr is ts , specia lists in  th e  o th e r fie lds o f  m edicine, 
genera l p rac titio n e rs , psycho log ists , defecto logists, m usic th e ra p is ts , socio
log ists, social w orkers, nu rses, and  o th e r specia lists in  m edical a n d  non-m e
dical p rofessions w ho are  in te re s te d  to  p a r tic ip a te  in  th e  Congress, a re  p leased  
to  w rite  for m ore d e ta iled  in fo rm a tio n  on th e  Congress, to  th e  p re s id e n t or th e  
sec re ta ry  of th e  In te rn a tio n a l A ssociation  o f  Social P sy c h ia try :

General Secretary: P residen t:
J ohn  J . ,  Ca r l e t o n , M. D. P rof. D r. V ladimir  H u d o l in
A m erican  A ssociation  for Social P sy c h ia try  U n iv e rs ity  D e p a rtm en t fo r N eu ro lo g y  and 
T he S a n ta  B a rb a ra  P sy ch ia tr ic  M edical G roup P sy c h ia try  o f D r. M. S to jan o v ic  U n iv e rsity  
2323 O ak  L ane  H o sp ita l, V inogradska c. 20
S a n ta  B a rb a ra , Calif. 93105 U .S .A . 41000 Z agreb , Y ugoslav ia
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A NEW MEETING IS ANNOUNCED BY HOLLAND ORGANIZING
CENTRE

N a m e :  5 th  In te rn a tio n a l C onference on B ir th  D efects  
T y p e  : C onference on B ir th  D efects  
D a te :  21 — 27 A ugust, 1977 
P lace : M ontreal
B u ild in g :  Queen E liz a b e th  H o te l
O rgan izing  body and/or sponsor : N a tiona l F o u n d a tio n  —  M arch of D im es 
Secre ta ria t:  c/o H o lland  O rg an iz in g  C entre, 16, L ange  Y 'oorhout, T he H ague, 

T h e  N etherlands 
S u b je c t:  B ir th  D efects 
L an g u a g es used: E ng lish , F re n c h  
S im u lta en eo u s in terpreta tion:  E ng lish , F ren ch  
A tten d a n ce  (est ) :  900 
F re e
N u m b e r  o f  papers: ca . 130 
F re e  ( In v ite d )
L a n g u a g e  o f  papers : E n g lish , F rench  
D ea d lin e  o f  abstracts: n o t  y e t  know n 
D ea d lin e  fo r  complete tex ts:  n o t  y e t know n 
A b stra c ts  w ill be pub lished  i n :  bo o k  fo rm  (E n g lish )
D ate o f  publication : A u g u s t 1977
F u ll  p a p ers  will be p u b lish ed  in :  book fo rm  (E n g lish )
D a te :  S um m er 1978 
P rice  : n o t  y e t know n
O btainable fro m :  E x c e rp ta  M edica F o u n d a tio n , J a n  v an  G a le n s tra a t 335, 

A m ste rd am , th e  N e th e r la n d s  
E x h ib itio n  : no
N u m b e r  o f  exhibitors (  est.) : —
S u b je c t:  —
In fo rm a tio n  on exhibition  : —



The Excerpta M edica Foundation an n ou n ces the conven ing  o f  th e

First international congress 
on patient counselling
which will be held from 21st-23rd April 1976 
in Amsterdam, The Netherlands

P L E N A R Y  S E S S IO N S  will deal w ith  th e  fo llow ing su b jec ts:

• Should th e  p a tie n t  be to ld  th e  t r u th ?
• D octo r aw areness o f p a tie n t counselling  needs
• T echn iques o f p a tie n t counselling
• L egal a sp ec ts  o f being a p a tie n t
• P a tie n t  counselling  in p sy ch ia tr ic  illness
• L abelling  o f  drugs
• In fluence  o f th e  m ass m edia on p a t ie n t  behav iou r
• P a tie n t  counselling  as th e  b eg in n in g  o f social action

SE C T IO N A L  S E S S IO N S  will be devo ted  to  th e  following to p ics;

• P a tie n t  counselling  in ho sp ita l t r e a tm e n t
• P a tie n t  counselling  in chronic d iseases
• D ea th  an d  dy ing
• C o m m unica ting  w ith  th e  m e n ta lly  re ta rd e d
• A d ju s tm e n t to  loss of m a jo r b o d y  function
• P a tie n t  counselling  and  th e  g en era l p ra c titio n e r
• P a tie n t  counselling  as a p a r t  o f m ed ica l tra in in g
• T he role o f th e  h ea lth  p ro fessional in  p a tie n t counselling
• P a tie n t  counselling  in p aed ia tric s
• P a tie n t  counselling  in  geria trics

The Excerpta Medica Audiovisual Patient In form ation  Award

T he E x c e rp ta  M edica F o u n d a tio n  will aw ard  a prize  for th e  b e s t au d iv o su a l 
p rog ram m e dealing  w ith  p a tie n t counselling  su b m itte d  for d isp lay  a t  th e
Congress.

F O R  F U R T H E R  D E T A IL S :
First International Congress on Patient Counselling
c/o Excerpta Medica Foundation
P.O . R ox 1126
A m ste rd am , T he N e th e rlan d s



I N T E R N A T I O N A L  S Y M P O S I U M  O F  T H E  
D E U T S C H E  A K A D E M I E  F Ü R  P S Y C H O A N A L Y S E  ( D A P )  e.Y. 

Congress C e n te r  o f th e  San D om enico  Palace  H otel
1-98039 T ao rm in a /S ic ily  ( I ta lia )  A ugust 1st to  5 th , 1975

“ P S Y C H O A N A L Y T IC  T R A IN IN G ”

C h a irm a n sh ip : G ün ter A m m on , M. D.
O rg a n iz a tio n  C om m ittee: D - l B erlin  15, W ie lan d stra sse  27/28 
R e g is tr a t io n :  A ugust 1st, 1975, from  6.00 p. m .
O p en in g : A u g u s t 2nd, 1975, 10.00 a .m ., in  th e  P le n a ry  H all of th e  San D om enico 
P a lace  H o lte l

P a p e rs  a n d  S h o rt P apers concern ing  th e  fo llow ing su b jec ts  w hich are  also  th e  
su b je c ts  o f  th e  w orkshops ta k in g  place s im u ltan eo u sly  can be su b m itte d  u n til 
th e  1 st o f  A pril 1975 (Synopses m u s t be p re sen ted  till F eb ru a ry  1st, 1975):

1. T h e o ry  a n d  P ractice  o f th e  P sy ch o an a ly tic  T ra in in g

2. T ra in in g  A nalysis

3. I n d iv id u a l  and  G roup C o n tro l A nalysis

4. T ra in in g  in  A naly tic  G roup T h e ra p y , G roup D y nam ics and  Milieu T h e ra p y

5. P sy c h o d y n a m ic s  of a T ra in in g  In s t i tu te

6. R e la tio n  betw een  T ra in in g  an d  R esearch  w ith in  P sy ch o an a ly tic  I n s t i tu te s :  Pros 
a n d  Cons

7. R e la tio n  betw een P sy ch o an a ly s is  and  P sy c h ia try  d u rin g  th e  T ra in in g

8. R e la tio n  betw een  P sy c h o a n a ly tic  In s t i tu te s  an d  U n iversity  In s t i tu te s

9. T h e  I d e n t i ty  of the  P sy c h o a n a lis t in S ociety

F u r th e rm o re  th e re  will be a P anel-D iscussion :

“ T H E O R Y  A N D  P R A C T IC E  O F  PSY C H O A N A L Y T IC  T R A IN IN G ”

R e g is tra tio n  Fee: I f  reg istered  till M ay 31st, 1975: DM  300,—  from  J u n e  1 st, 1975 
DM 3 50 ,—

In fo rm a t io n  co n cern ing  P a r t ic ip a t io n  P a p e rs , W ork sh o p s e tc . m ay  be ob ta in ed  from  th e  O rg an iza tio n  
C o m m itte e  as w ell as from  th e

Lehr- und Forschungsinstitut 
für Dynamische Psychiatrie 
und Gruppendynamik (LFI) 
1 Berlin 15 
Wielandstraße 27 — 28 
Telefon 030/883 92 24

Münchener Lehr- und 
Forschungsinstitut der DAP 
8 München 40 
Leopoldstraße 87 
Telefon 089/34 14 44

Düsseldorfer Lehr- und 
Forschungsinstitut der DAP 
4 Düsseldorf 
Schadowstraße 86—88 
Telefon 0211/36 49 00

Frankfurter Lehr- und 
Forschungsinstitut der DAP 
6 Frankfurt 1 
Niedenau 36 
Telefon 0611/72 53 41
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ACTA M ED ICA

TOM. 31 ВЫ П. 3 4

Р Е З Ю М Е

Г Е М О Д И Н А М И Ч Е С К И Е  И З М Е Н Е Н И Я , Н А Б Л Ю Д А Е М Ы Е  У  С О Б А К И  
П О Д  В Л И Я Н И Е М  Н О Р А Д Р Е Н А Л И Н А  И И З О Д И Г И Д Р О П Е Р П А Р И Н А

Г. ПОГАЧА, Е. Д У Б Е Ц  и Д . ГАБОР

Авторы вы явили, что у  собак и  п осле одноврем енного введения н ор адр ен ал и н а  
и изодиги др оперп ари на возн ик новение за сто я  лимфы в ткан ях и отечной инф ильтрации  
сосуди стой  стенки соп р ов ож дается  ги пертони ей , повы ш ением цен тр ал ьн ого  вен озн ого  
д авл ен и я  и ускорени ем  тока лимфы.

В Л И Я Н И Е  Ф Р У К Т О З Ы  Н А  О Б М Е Н  М О Ч Е В О Й  К И С Л О Т Ы

Э. Х О Л Л ЕН Д ЕР

П осле вливания ф руктозы  в плазм е и м оче здор овы х лю дей и бол ьн ы х подагрой  
н абл ю дается  псвы ш ение со дер ж а н и я  м очевой кислоты . О днако, в то врем я к ак  здоровы е  
почки бы стро вы деляю т избы ток м очевой кислоты , в плазме больны х п о д агр ой  уровень  
м очевой кислоты  ещ е четы ре часа п осле введения ф руктозы  остается повы ш енны м.

В резуль тате введения кры сам  оксон и евой  кислоты , ингибирую щ ей у р и к а зу , уста
навливаю тся подобны е изм енения со д ер ж а н и я  м очевой кислоты  в плазм е как  и у  больны х  
п одагр ой . В озн ик аю щ ую  п од  влиянием  ф руктозы  ги перури кем ию  м о ж н о  об ъ я сн и ть  про
м еж уточ ны м и изм енениям и обм ена вещ еств, а  не повы ш ением д и у р еза  и  сочетаю щ ейся  
деги дратац и ей , вы званны ми дачей  ф руктозы .

В Л И Я Н И Е  П Р О С Т А Г Л А Н Д И Н О В  И П Р Е П А Р А Т А  Н О -Ш П А  
(С О Л Я Н О К И С Л О Г О  Д Р О Т А В Е Р И Н А )

Н А  А Г Р Е Г А Ц И Ю  Т Р О М Б О Ц И Т О В , В Ы З В А Н Н У Ю  А Д Ф

X. ЛОШ ОНЦИ, И. НАДЬ, 3. ГРЕГУШ

О бсуж дается  действие п р остаглан дин ов Е , и Е 2 (фирмы Х и н ои н ) на агр егац и ю  
тром боц итов  in v itro . В соответствии с л и тературн ы м и данны ми И Г Е , о к а за л ся  очень  
эффективны м , а П Г Е 2 нескольк о м енее энергичны м  ингибитором  агр егац и и . И н ги би тор
ное действие Н О -Ш П А  (фирмы Х и н о и н ), известного  спазм олитик а, на а гр ега ц и ю  кр овя
ны х пластинок, вы званную  А Д Ф , авторам и бы ло вы явлено у ж е  в п р еж н ей  р аботе . В виду  
т ого , что задер ж и в аю щ ее агр егац и ю  дей стви е Н О -Ш П А  проявляется тол ьк о  п р и  больш ой  
к он центрац ии , авторы и зуч ал и  совм естное дей стви е Н О -Ш П А  и П Г Е ,, а т а к ж е  Н О -Ш П А  
и П ГЕ„. В резул ь тате  п отен ц и рую щ его си н ер ги зм а , ком бинация этих д в у х  п р еп аратов  in 
v itr o  вы зы вает полную  за д е р ж к у  а гр ега ц и и  у ж е  в так и х  к он ц ен тр ац и ях, которы е при  
изолир ованн ом  введении Н О -Ш П А  не вли яю т, или почти не влияю т на а гр егац и ю . О б су ж 
д а ет с я  ож и даем ое  зн ачени е этого набл ю дени я в проф илактике тром боза.



О Б О С О Б Л Е Н И Е  О Т Д Е Л Ь Н Ы Х  Ф Р А К Ц И Й  К Р О В Я Н Ы Х  К Л Е Т О К  И Т Е С Н А Я  
С В Я З Ь  М Е Ж Д У  Э Н Д О Д Е Р М А Л Ь Н Ы М  Э П И Т Е Л И Е М  И Г Е М О П О Э Т И Ч Е С К И М И  

П Р Е К У Р С О Р А М И  В Ч Е Л О В Е Ч Е С К О М  Ж Е Л Т О Ч Н О М  М Е Ш К Е

Э. КЕЛЕМ ЕН

П р и  м и кроскопическом  и зуч ен и и  ч еловеческого ж ел т о ч н о го  меш ка автор н абл ю 
д а л  оп р ед ел ен н о е  обособл ен и е  гем опоэтически х к л еток : р а н н и е прекурсоры  гем оп оэза , 
н е с о д е р ж а щ и е  гем оглоби н , р а сп ол агал и сь  вбли зи  эн додер м ы , тогда как эм бриональны е  
эр и тр о б л а сты  с богатой эози ноф ильны м и клеткам и п л азм ой  бы ли распол ож ены  п р еж д е  
всего  в  с о с у д а х  или н еп оср едств ен н о  вок р уг п осл едн и х .

Гем опоэтические п р ек у р со р ы  иногда находя тся  в эндодерм аль ном  клеточном м еш ке. 
Х о т я  ещ е не имею тся док азател ь ств а  об  эндодерм альном  п р о и схож ден и и  п р ек у р со р о в  
гем о п о эза  и л и  о пр они кн овен ии , по-видим ом у зам к н уты х, п р ек у р со р о в  в кр овообращ ен и е, 
т есн а я  с в я зь  м е ж д у  эпи тели ем  эндодерм ы  человеческого ж ел то ч н о го  меш ка и п р ек у р со 
рам и гем о п о эза  тр ебует  о б ъ я сн ен и я .

А В Т О И М М У Н Н О Е  С О С Т О Я Н И Е  Б О Л Ь Н Ы Х  Б О Л Е З Н Ь Ю  Б А З Е Д О В -Г Р Е В С А

И. ЭРДЕИ, Ш. Ф АЗЕКАШ , Б . КИШ, Д . СЕГЕД И  и Д . П ЕТРА Н ЬИ

Н а  основе к л ини ческого  и  лабораторного о б сл ед о в а н и я  175 больны х бол езн ь ю  
Б а зе д о в -Г р ев с а , лечивш ихся пр едвар ител ьно радиоактивны м  и одом , 17 больны х, не п о л у 
ч и в ш и х ещ е лечения, и л а б о р а то р н о го  исследования 4 4  зд о р о в ы х  лиц было устан овлен о, что

1. с болезнью  Б а зед о в -Г р ев са  сочетаю тся м н огочи слен н ы е (прочие) автоим м унны е  
за б о л е в а н и я ;

2 . у  больны х бол езн ь ю  Б азедов -Г р ев са  титры противощ итовидны х, противомы ш еч- 
ны х и противопочечны х анти тел  достоверн о превы ш аю т титры  контрольны х лиц. В][случае 
а н ти н у к л еа р н о й  реакции н абл ю д ается  п одобн ое п о л о ж ен и е;

3. степень повы ш ения ти тр ов  противотел в с л у ч а е  противощ итовидны х анти тел  
и ан т и н у к л еа р н о й  реакц ии  показы вает достоверн ую  к о р р ел я ц и ю  со временем, протекш им  
п о сл е  н а ч а л а  заболеван и я . В  теч ен и е  7 — 8 лет п осл е нач ала забол ев ан и я  титры повы ш а
ю тся , а нач ин ая  с 15-го го д а  о н и  достоверн о п он и ж аю тся .

С Р А В Н И Т Е Л Ь Н Ы Е  В Н У Т Р И С Е Р Д Е Ч Н Ы Е  И  М Е Х А Н О Г Р А Ф И Ч Е С К И Е  
И С С Л Е Д О В А Н И Я  В О П Ы Т А Х  Н А  Ж И В О Т Н Ы Х

Л . ВОЙ'Г и л. михоци

А вторы  изучали в опы тах н а  ж ивотны х полученн ы е кровавы м  путем (кривы е д а в л е
ни я в пр авом  и левом ж е л у д о ч к а х , или в аорте и легоч н ой  артери и ) и бескровны м  путем  
(п р а в у ю  и левую  в ер хуш еч н ую  к ар диогр ам м у) данн ы е о различны х ф азах сер деч н ого  
ц и к л а , п р е ж д е  всего отн оси тел ьн о периода перед  вы брасы ванием  крови и врем ени вы бра
сы вания.

С огласн о результатам :

1. данн ы е, полученны е кровавы м  и бескровны м  п утем , не показы ваю т зн ачи тельн ы х  
о тк л он ен и й ;

2 . верхуш еч н ая  к ар ди огр ам м а начинается ран ьш е, чем соответствую щ ая к р ивая  
д а в л е н и я  в ж ел у д о ч к а х ;

3 . временны й х о д  п р ав ой  и левой верхуш еч ной  к ар ди огр ам м  неодинаков;
4 . в опы тах на ж и в о т н ы х  точка Е вер хуш еч н ой  кардиограм м ы  к а ж ется  п о д х о д я 

щ ей д л я  оп р еделен и я  нач ала вы брасы вания крови.



Г Л О М Е Р У Л О Н Е Ф Р И Т  И М У Н Н О К О М П Л Е К С Н О Г О  П Р О И С Х О Ж Д Е Н И Я ,  
С О П Р Я Ж Е Н Н Ы Й  Б О Л Е З Н Ь Ю  Х О Д Ж К И Н А

Й. САБО, Д. ЛУШ ТЬИК, И. Э РД ЕИ  и Д. СЕГЕДИ

С ообщ ается сл уч ай  больного болезнью  Х о д ж к и н а , у  которого р а зв и л ся  неф роти
ческий синдром . М икроскопическое и элек трон н ооп ти ч еск ое исследование биоп ти ч еск ого  
м атер иала почек п ок азал о м ем бранопролиф еративны й глом ерулонеф рит и м м ун ок ом п л ек с
ного п р о и сх о ж д ен и я . С вязь м е ж д у  неф ротическим  синдромом и п р отек анием  болезни  
Х о д ж к и н а  указы вает  -  в соответствии с л и тер атур н ы м и  данны ми — на эт и ол оги ч еск ую  
св я зь  д в у х  забол еван и й .

Т Р О М Б Э Л А С Т О Г Р А Ф И Ч Е С К О Е  И С С Л Е Д О В А Н И Е  Б О Л Ь Н Ы Х ,  
П Р Е Т Е Р П Е В Ш И Х  С П Л Е Н Е К Т О М И Ю

М. МИС, Б. ШИРО и Б . ШАРИ

А вторы  и зу ч а л и  тром бэластограм м ы  2 8  л и ц , претерпевш их сп лен ек том и ю  по раз
ным причинам. К ак  в гр у п п е  лиц, у  которы х с е л е зе н к у  удалил и  по п оводу травм и рован и я  
(зн ач и т  у , по сущ еств у , здор овы х лиц), так и в г р у п п е  больны х, опери рован ны х по поводу  
забол ев ан и я  печени, набл ю дали сь отклонения Т Э Г , указы ваю щ ие на ск л о н н о сть  к  повы
ш енной сверты ваем ости. Авторы  настоящ ей статьи  не наблю дали явлени я с т у п ен ей , опи
сан н ого  други м и  исследователям и.

« К В А Н Т И Ф И К А Ц И Я  П Р О С Т Р А Н С Т В Е Н Н Ы Х  Р А З М Е Р О В  
И П Р О С Т Р А Н С Т В Е Н Н О Й  С К О Р О С Т И  Н О Р М А Л Ь Н О Г О  

И П А Т О Л О Г И Ч Е С К О Г О  Q R S  КО М П Л Е КС А »

АНТАЛОЦИ, 3., Ш ТРОММЕР, М., РЕГЕШ , Л.

В ч еты рехстах сор ок а  одном случае исследован ы  пространственны е разм еры  и прост
ран ственн ая ск ор ость  н ор м альн ого и п атол оги ч еск ого  Q R S ком плекса. П р остр анственн ы е  
разм еры  определены  с пом ощ ью  тр и аксикар диом етрич еск ой  аналоговой вы числительной  
маш ины , пр остр анственн ая  скорость вы числена с  помощ ью  вы числительной маш ины . 
А налогоны  пр остр анственн ы х разм еров (М ), а зи м у т а  (Н °)  и элевации (V °) диги тили зованы  
при разбивке на м гновенны е 10 мс векторы и ч исловы е данны е ком понентов X Y Z  пол у
чены при испол ьзован ии  угловы х ф ункций н а  электрон ной  вы числительной маш ине  
О Д Р А  1204. П о данны м  ком понентов на о сн о в е  ф орм улы  пространственной скорости  
(S V ) вычислены ск ал яр н ы е значения п р остр ан ств ен н ой  скорости. Н а о сн о в е  числовы х  
данн ы х, дей стви тельн ы х д л я  пространственны х разм ер ов  и пространственной скорости  
по 10 мс циклам  и, соответственно, 1/8 циклам , гр аф и ч еск и  построены кривы е п р остр ан ст
венны х разм еров и пространственн ой  скорости  и анализи рован ы  их ср едн и е  зн а ч ен и я  по 
гр уп п ам  больны х (а им енно графические ал гор и тм ы ).

И М М У Н О Л О Г И Ч Е С К И Е  О Т Н О Ш Е Н И Я  П Р И  Х Р О Н И Ч Е С К О М  П И Е Л О Н Е Ф Р И Т Е  
К Л Е Т О Ч Н Ы Й  И М М У Н Н Ы Й  О Т В Е Т  П Р И  Х Р О Н И Ч Е С К О М  П И Е Л О Н Е Ф Р И Т Е

Т. САБО, Б . Ф ЕК ЕТЕ и Д . ПЕТРАНЬИ

Авторы  и зу ч а л и  при помощи пробы на обр азов ан и е  розетки и м м ун ол оги ч еск ую  
сен си били заци ю , развиваю щ ую ся  при ин ф ек ции  в х о д е  хронического пи ел онеф р ита  
(Х П Н ) , так  как  в сл у ч а е  наличия сп ец и ф и ч еск и х антигенов число к л еток , об р а зу ю щ и х  
р озетк и , д а ет  о р и ен ти р ов к у  о степени им м унн ого  ответа, вы званного ан ти ген ам и . Было  
най ден о , что в п ер и од  обострен ия процесса Х П Н -а , в случае за р а ж ен и я  к и ш еч н ой  палоч
к ой , в преобладаю щ ем  больш инстве случаев п о л у ч а ется  полож ительная п р о б а  н а  обр азо
вание розетки . В с л у ч а е  ж е  инфекции си н егн ой н ой  палочкой и протеем при и ссл едован и и  
0-ан ти ген ов  п осл едн и х  не удалось  получить п о л о ж и тел ь н о го  ответа. В св я зи  с инф екци



ям и н и ж н и х  м очевы х путей  бы л п ол уч ен  им мунны й о твет  меньш его разм ера. И з  э т и х  
р е зу л ь т а т о в  м о ж н о  заклю чить, что б о л е е  вы раж енны й им м унны й ответ получается т о л ь к о  
в с л у ч а е  и н ф ек ц и й , р асп р остр ан я ю щ и хся  т а к ж е  на п а р е н х и м у  почек, причем эта р е а к ц и я  
я в л я е т ся  т о л ь к о  врем енной и не за щ и щ а ет  больны х от  р ец и ди в ов  и реинфекций. В а ж н е й 
ш ей ц е л ь ю  и в дальнейш ем  я в л я е т ся  предотвращ ение п осел ен и я  м икроорганизм ов и и х  
ан ти ген ов  на м есте им м унологи ческих собы тий, в и н т ер ст и ц и и  почки.

П Р О Я В Л Е Н И Е  Н А С Л Е Д С Т В Е Н Н Ы Х  З А Б О Л Е В А Н И Й  П Е Ч Е Н И  
В С Л Е Д С Т В И Е  М Е Д И К А М Е Н Т О З Н О Г О  Л Е Ч Е Н И Я

Т. ХОРВАТ, А. ГОГЛ, Ч. РУЖА, А. Л У Д А Н Ь  и Т. ЯВОР

С о о б щ а ю тся  4  набл ю дени я, п р и  к отор ы х под в л и я н и ем  м едикам ентозного л еч ен и я  
до  т е х  п о р  неизвестная  эн зи м оп ати я  стала явн ой . Н а  осн ове наблю дений, сд ел а н н ы х  
у  д в у х  б о л ь н ы х  с болезнью  Ж и л ь б ер а  и у  д в у х  больн ы х с  о стр о й  интермиттирую щ ей п о р и ф -  
рией, о б с у ж д а е т с я  значение п од в ер ж ен н о ст и  ген ети ч еск о й  опасности, пр оя в л я ю щ ей ся  
п о д в л и я н и ем  м едикам ентозного л еч ен и я .

Э Ф Ф Е К Т  О СТРОГО Х О Л Е С Т А З А  Н А  К Р О В О О Б Р А Щ Е Н И Е  П Е Ч Е Н И  

Г. САБО, Ф. ЯК А Б и 3. М А Д ЬЯ Р

А в т о р ы  изуч ал и  у  н ар котизир ованны х собак п р и  п о м о щ и  электром агнитного а м п ер 
метра к р о в о т о к  в печеночной а р т ер и и  и в воротной в ен е  д о  за к р ы т и я  и в течение 6  ч асов  
после за к р ы т и я  ж ел ч н ого  пр отока. П араллельн о повы ш ени ю  давления в ж ел ч н ы х п у т я х  
в п еч ен о ч н о й  артерии повы ш ается к р овоток  и п о н и ж а е т с я  сопротивление, в то  в р ем я  
как  в в о р о т н о й  вене сопротивление ув ел и ч и вается  и  к р о в о т о к  падает. П олны й к р о в о т о к  
печени в  су щ н о ст и  остается неизм енны м . А н ал и з р е зу л ь т а т о в  по-видим ом у ук азы в ает  на  
то, что м е ж д у  изм енениям и к р ов оток а  и в печеночной а р т е р и и  и в воротной вене с у щ е ст 
вует  б о л е е  т ес н а я  связь, чем м е ж д у  повы ш ением д а в л е н и я  в ж елч н ы х п у тя х  и к р о в о т о 
ком в о т д ел ь н ы х  со су д а х . Эти н абл ю д ен и я  м о ж н о  со гл а со в а т ь  с п р едп олож ен ием , по к о т о 
ром у п ов ы ш ен и е кровотока в п еч ен оч н ой  артерии и м еет  перви чн ое значение в и зм ен ен и и  
к р о в о т о к а  п еч ен и . П овы ш енное вследстви е х о л ест а за  тк ан ев ое  давление п оср едств ом  
с н и ж е н и я  ч резстен оч н ого  да в л ен и я  вы зы вает в печ ен и  м и о ген н о е  расш ирение а р т е р и о л . 
М еж д у  рец и п р ок н ы м  сопроти влен ием  в печеночной а р т е р и и  и сопротивлением  в в ор о т н о й  
вене с у щ е с т в у е т  обратная л и н ей н а я  к ор р ел я ц и я . П о н и ж е н и е  портального к р о в о т о к а  
о б у с л о в л и в а е т с я , главным обр азом , повы ш ением  п р едп еч ен оч н ого  бры ж еечного с о п р о т и в 
л ен и я . П о с л е д н е е  вы зы вается повы ш ени ем  п ор тальн ого  сопроти влен ия. М еж д у  п о р т а л ь 
ным и б р ы ж ееч н ы м  сопроти влен иям и м о ж н о  вы явить эк сп он ен ц и ал ьн ую  связь.

М Е Х А Н И З М  И З М Е Н Е Н И Й  К Р О В О Т О К А  В П Е Ч Е Н И , 
В Ы З В А Н Н Ы Х  П О В Ы Ш Е Н И Е М  Д А В Л Е Н И Я  В Ж Е Л Ч Н Ы Х  П У Т Я Х

Д . САБО, Ф. Я К А Б, Ж . М А Д ЬЯ Р

У  с о б а к и  внезапное повы ш ение давления в ж е л ч н ы х  п у т я х  до 4 0  мм рт. ст. зн а ч и 
тельно ( + 3 9 % )  повы ш ает кр ов оток  в печеночной а р т е р и и , в то время как в вор отн ой  вен е  
к р о в о т о к  п о н и ж а е т с я  только в у м ер ен н о й  м ере ( — 9 ,5 % ). П р и  постепенном повы ш ен и и  
д а в л ен и я  ж е л ч и  кровоток п еч ен очн ой  автерии в н ач ал е  повы ш ается только у м е р е н н о , 
а за т ем , п р и  д о ст и ж ен и и  к р итич еск ой  величины  м е ж д у  2 0 — 35  мм рт. ст., наступ ает  в н е за п 
ное п о в ы ш ен и е почти до м ак си м ум а. Б л ок ада  ад р ен ер гн ы х  а -  и -/i-рецепторов и дач а  а т р о 
пина н е  в л и я ю т  на эту  реакц ию . И зм енени е состава ж и д к о с т и , наполняю щ ей ж ел ч н ы е  
пути , н е  о к азы в ает  влияния на р азм ер  вазоди лятации , н о  изм ен яет  протекание п р о ц есса . 
У к а за н н о е  я в л ен и е  м ож н о  о бъ я сн и ть  миогенны м р а сш и р ен и ем  артериол, вызванным п о н и 
ж е н и е м  эф ф ек ти в н ого  тран сстен оч н ого  давления а р т ер и о л .



О С Л О Ж Н Е Н И Я  П Р И  И С Т И Н Н О Й  К РА С Н О Й  П О Л И Ц И Т Е М И И  И Е Е  С О П Р Я Ж Е Н И Е  
С Д Р У Г И М И  Н Е Г Е М О Л И Т И Ч Е С К И М И  З А Б О Л Е В А Н И Я М И

Д. НАДЬ

Н а основе данн ы х 156 больны х истинной к р асн ой  п ол и ц и тем и ей , наблю давш ихся  
в течение 14 лет, автор со общ ает  частоту встречаем ости сосуди сты х о сл о ж н ен и й , а такж е  
ч астоту сочетания этой б о л е зн и  с други м и заболеван и ям и .

В больничном м атер и ал е  автора до начала активного лечен и я  и систем атической  
гем атологической д и сп а н сер и за ц и и  у  4 8  больны х п оя вили сь-к аки е н и б у д ь  сосудисты е  
осл о ж н ен и я . В связи  с б о л езн ь ю  В а к е з— О слера часто набл ю дал и сь  ги п ертон и я , деком
пенсаци я сердца, гр у дн а я  ж а б а ,  сахарны й ди абет  или ди абетои дн ая  к р и в ая  сахар а  крови  
и язвенн ая  болезнь.
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Patogenez oshogowoi anemii
PATHOGENESE DER VERBINDUNGSANÄMIE

VON I. BERN Â T

In  dieser M onographie wird erstm alig eine zusammenfassende D arstellung der im 
Verlauf der V erbrennungskrankheit au ftre tenden  und zur Anämie führenden Stoff
wechselstörungen gegeben. Außer eingehender A bhandlung der Forschungsergebnisse 
des A utors au f dem  Gebiet des Eisenstoffwechsels und  der Häm-, bzw. G lobin-Synthese, 
sind weitere A bschnitte der Monographie dem  T y p  und dem Verlauf der V erbrennungs
anäm ie, den morphologischen, biochemischen u n d  funktionellen E igenschaften bzw. 
der Lebensdauerbestim m ung der sich nach einer therm ischen Verletzung bildenden 
E ry th rozy ten  gewidmet.

In  russischer Sprache • Etwa 280 Seiten  •  116 Abbildungen Ganzleinen 
IS B N  063 05 0462 6

Iconographia selecta dermatohistologica
EIN DER MATOHISTOLOGISCHER ATLAS

VON L. SZODORAY und K. V E Z E K É N Y I

Vermöge des überaus reichen Bildm aterials (415 größtenteils Mikrofilme u n d  klini
sche A ufnahm en in schwarzweiß) dürfte dieses W erk in der einschlägigen L ite ra tu r 
der letzten  Jah re  einen ganz besonderen P la tz  einnehm en. Zu einer besseren Inform a
tion des Lesers dienen mehrere Ü bersichtstafeln der K rankheitsgruppen (Mechanis
mus der B lasenbildung usw.), sowie in einigen Abschnitten die D arstellung  der 
histochemischen Ergebnisse.

In  deutscher Sprache • Etwa 190 Seiten • 415 Abbildungen und Tabellen 
IS B N  963 05 05142

AKADÉMIAI KIADÓ
B U D A P E S T
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WIRKUNGSMECHANISMUS 
SYNTHETISCHER PROGESTOGENE

von F. SZONTÁGH

D as Buch behandelt ein hochaktuelles Them a: der W irkungsmechanismus der P ro- 
gestogene — dieser reproduktionsm äßig sehr aktiven W irkstoffgruppe — wird ex
perim entell und klinisch vielseitig untersucht. D er Einleitung folgt die Beschreibung 
und  statistische Auswertung der angewandten M ethoden. Es ergibt sich die Schluß
folgerung, daß der M echanism us der em pfängnisverhütenden W irkung weitaus k o m 
p liz ierter ist, als bisher angenom m en wurde. Beim Zustandekom m en dieser W irkung 
spielen mindestens 4, wahrscheinlich aber 6 A ngriffspunkteeine Rolle. D er Verfasser 
bew ertete die einzelnen A ngriffspunkte auch in der H insicht, ob ein W irkungsm echa
nism us allein — und wenn, so welcher — den antikonzeptionellen Effekt erzeugen 
kann . Anschließend werden die U ntersuchungen über die therapeutische A nw endung 
der Progestogene zusam m engefaßt. Als A bschluß bietet das Buch eine kurze D a r
stellung der Studien, die für eine trophoblast-aktivierende Wirkung einiger P roge
stogene sprechen.
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D efinition, Geschichte, H äufigkeit, Pathologie, Form en, Ursachen, E n ts teh u n g s
mechanismus, Häm odynam ik des cor pulm onale chronicum  werden ausführlich  d a r
gelegt. Das Buch behandelt in diesem Zusam m enhang auch die von der pulm onalen  
H ypertonie verursachten m orphologischen H erzm uskelveränderungen, die R esp ira 
tionsstörung. Das chronische cor pulm onale ist n icht nu r eine K rankheit der H erzens, 
sondern des ganzen Organismus; in diesem Sinne wurde das K apital über die V erän
derungen der einzelnen Organe (Gehirn, Leber, N iere, Lunge, blutbildende Organe) 
ausgearbeitet; besonders eingehend ist die Beschreibung der Schädigungen des 
Zentralnervensystem s. Nacli einer gründlichen E rörterung  der Sym ptom atologie 
folgt die kritische Auswertung der diagnostischen M ethoden sowie die sich a u f  alles 
erstreckende Auseinandersetzung der therapeutischen Möglichkeiten. D as letzte 
K ap ite l behandelt die R ehabilitationsaussichten, die Prognose und P rophy laxe  der 
K rankheit und die in dem letzten Jah rzeh n t verzeichneten Ä nderungen des k lin i
schen Krankheitsbildes. Tabellen und eine Bibliographie vervollständigen d as  W erk.

In  deutscher Sprache ■ Etwa 150 Seiten • Ganzleinen 
Eine Gem einschaftsausgabe vertrieben in den sozialistischen L ändern  
von K ultura, B udapest, ISB N  903 05 0545 0, in allen anderen L ändern  
von F. K. Schattauer Verlag, S tu ttg a rt, New York
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Die kranke Gallenblase
Von Priv.-D oz. D r. Joachim M eyer-Burg, Berlin (West), P rof. Dr. 
Rudolf H äring , Berlin (West), D r. H era ld  Hanning, Mölln, P rof. Dr. 
Friedrich G ü n th e r, Berlin (West), P ro f. D r. Gerhard Palm e, Berlin 
(West), D r. U rsu la  Ziegler, Berlin (W est), Prof. Dr. W em er Schlung- 
baum, Berlin (W est)
1974. 186 Seiten , 141 Abbildungen, 4 F arb ta fe ln , 17,5x25 cm,
Leinen 48,— M • Bestell-Nr. 793 455 6

E rkrankungen der G allenblase nehmen an  Z ah l ständig  zu und sind dadurch 
n ich t nu r von erhöhtem  medizinischen In teresse, sondern auch von außerordent
licher klinischer und  volksw irtschaftlicher B edeutung . Das Buch verschafft dem 
L eser einen zwar rech t konzentrierten, aber zugleich inform ativen Ü berblick 
über alle Aspekte des P roblem s, wobei ak tuellem  diagnostischen und  therapeu
tischen  W issenszuwachs besonderer W ert beigem essen wird. D as W erk stellt 
eine moderne Inform ationsquelle dar.

Bestellungen an den Buchhandel erbeten
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Das frühe Bronchialkarzinom
E in e  S ynopsis v o m  K a ta s te r s c h irm b ild  b is  z u m  R e s e k tio n s p rä p a ra t

V o n  P r o f .  D r . W A L T E R  L IN D IG , L e ip z ig  
u n d  P r o f .  D r .  G E R H A R D  R O T H E , L e ip z ig

1973. 418 S. m it  426 R ö n tg e n b ild e rn  u n d  60 fä rb .  A b b .
I n  d e u ts c h e r  u n d  e n g lisc h e r  S p ra c h e  
L e in e n  1 8 6 ,— M  • B e s te ll-N r. 793 343 0

D ie  leb e n sw ic h tig e  F r a g e  d e r  F rü h d ia g n o se  d e s  B ro n c h ia lk a rz in o m s  is t  n o c h  
n ic h t  a llg e m e in g ü ltig  b e a n tw o r te t .  W o h l w ird  h e u te  v o n  n ie m a n d e m  b e 
s t r i t t e n ,  d a ß  d ie  E rfo lg e  d e r  o p e ra t iv e n  B e h a n d lu n g  s ig n if ik a n t  v o n  d e r  
F rü h d ia g n o se  a b h ä n g ig  s in d . D ie  A u to re n  leg en  a u f  G ru n d  la n g jä h rig e r  E r 
f a h ru n g e n  n e u e  E r k e n n tn is s e  a n  H a n d  e in d ru c k s v o lle r  V e rla u fsse r ie n  v o m  
K a ta s te r s c h irm b ild  ü b e r  d ie  E rg eb n isse  d e r  k lin isc h e n  R ö n tg e n o lo g ie  b is  
h in  zu m  fa rb ig e n  R e s e k tio n s p r ä p a r a t  vo r. S ta t is t is c h e  Ü b e rs ic h te n  a u s  d e n  
le tz te n  J a h r e n  u n te r s tr e ic h e n  d ie  B e d e u tu n g  d e r  K a ta s te r s c h ir m b i ld u n te r 
su c h u n g e n  fü r  d ie  F rü h d ia g n o s e  des B ro n c h ia lk a rz in o m s  u n d  fü r  d ie  E r 
fo lg e  se in e r  o p e r a t iv e n  B e h a n d lu n g .

Bestellungen an den Buchhandel erbeten 
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EINFÜHRUNG IN DIE KLINISCHE
IMMUNOLOGIE
für Studierende und Arzte
von J . Gergely und H . Ott

D a s  Buch ist fü r  S tu d ie re n d e  Ä rz te  geschrieben , die sich  d ie  G ru n d 
lag en  d er m odernen  th e o re tisc h e n  u n d  k lin ischen  Im m u n o lo g ie  
an zu e ig n en  w ünschen . E s  w idersp iegelt d ie  b ed eu ten d en  W a n d lu n 
g en , die in d e r Im m u n o lo g ie  im  E rg eb n is  d er im m unolog ischen  
F o rsc h u n g  der le tz te n  15 J a h r e  e in tra te n . D ie  th e o re tisc h e n  G ru n d 
lagen , die neuen  E rg eb n isse  d e r  Im m u n ch em ie  — besonders a u f  dem  
G e b ie t der S tru k tu ra u fk lä ru n g  d er A n tik ö rp e r —, d e r  M echan is
m u s  d e r zellu lären  Im m u n a n tw o r t ,  das K o m p le m e n tsy s te m , die 
Im m u n to le ra n z , das P r in z ip  d e r im m unologischen  U n te rsu c h u n g s 
v e rfa h re n  w erden  a u sfü h rlic h  b eh an d e lt. G e s tü tz t a u f  th e o re tisc h e  
G ru n d lag en  besp rech en  d ie  V erfasser in a llen  E in ze lh e iten  säm tlich e  
p a tho log ische  P ro zesse , in  d e ren  E n ts te h u n g  im m unologische V o r
g än g e  — A uto im m u n p ro zesse , Im m u n k o m p lex b ild u n g , H y p e r 
sensib ilisierung , Im m u n d e fiz ien z  usw . eine R o lle  sp ie len . D er 
M echanism us, die S y m p to m a to lo g ie , die P rin z ip ien  d e r D ia g n o s tik  
u n d  d e r T herap ie  w e rd e n  d a rge leg t. D ies is t das e rs te  L eh rb u ch , 
in  dem  der L eser d ie  w esen tlich s ten  K en n tn isse  d e r th e o re tisc h e n  
u n d  klinischen Im m u n o lo g ie  in einem  B a n d  v o rfin d e t.

I n  d eu tsch er Sprache  • E tw a  350 S eiten  • G anzleinen

A K A D É M IA I K IA D Ó  GUSTAV F IS C H E R  V E R L A G

B u d ap est S tu t tg a r t

E in e  G em einschaftsausgabe  v e rtr ie b e n  in den  so zia listischen
L ä n d e rn  von K u ltu ra ,  B u d a p e s t, in  a llen  an d eren  L ä n d e rn  von  
G u s ta v  F ischer V erlag , S tu t tg a r t
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Atlas  der norm alen m ikroskopischen  
A n a to m ie  des Menschen

V on Prof. D r. M A X  C L A R A , K U R T  H E R S C H E L , Leipzig,
und Prof. D r. H E L M U T  F E R N E R , W ien

1974. 412 Seiten  mit 415 zum  T eil farb igen  A bbildungen
T exte in deutsch er , russischer, en g lisch er  un d  spanischer Sprache
Leinen 2 3 0 ,- M  • B estell-N r. 793 313 1
Sonderpreis für die D D R  2 0 6 ,— M

D er A tla s enthält e in e  F ülle  von system atisch  angeord n eten  h isto logischen un d  
m ikrosk op isch -an atom isch en  A bbildungen , d ie fa st ausnah m slos nach O rig in a l
präparaten m enschlichen  M aterials gezeich n et w u rd en . D a s Bildwerk stellt b e ste  
w issen schaftliche  und kü nstlerisch -an atom isch e In vestition  dar, die in Z u k u n ft  
nicht zu w iederholen  se in  wird.
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