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P L E N A R Y  S E SSIO N

P a th o lo g y  of th e  R h eu m atic  D iseases
R E L A T O R  :

K. Farkas

(S ta te  I n s t i tu te  o f  R h eu m a tism  a n d  M edical H y d ro lo g y , B u d a p e s t)

Pathology o f the R heum atic D iseases

R ecen t advance  in  research  on  co n n ec tiv e  tissue  has m ad e  i t  possible 
to  s tu d y  th e  m orpho log ical changes o ccu rrin g  in  rh eu m a tic  co n d itio n s w ith  
re sp e c t to  connective tissu e  elem ents, especia lly  to  th e  in te rc e llu la r  m a tte r  
(fib res  an d  th e  so-called  am orphous g ro u n d  su b stan ce ). T he m o st im p o r ta n t 
ta s k  полу is to  in te g ra te  th e  d a ta  o b ta in e d  in  recen t years from  th e  p o in t of 
v iew  o f rheum atism .

T h e  discovery  o f  th e  A schoff bodies rep resen ted  a s ig n if ican t advance 
in  th e  p a tho logy  o f rh e u m a tic  d isease. T hen  th e  allergy  d o c tr in e  m ade it  
possib le  to  ap p ro ach  th e  problem  o f p a thogenesis  from  a new  ang le . K l in g e  
(\yas th e  au th o r to  recognize the  re m a rk a b le  s im ila rity  o f th e  m orpho log ical 
chan g es occurring in  a llergy  and  rh e u m a tic  cond itions. T he s tu d ie s  o f  H e n c h  
an d  K e n d a l l  d irec ted  a tte n tio n  to  th e  p itu ita ry -a d re n a l sy stem , w hich  is also 
in  th e  cen tre  of th e  so-called  a d a p ta tio n  th e o ry  of S e l y e , acco rd in g  to  w hich 
an  increased  o u tp u t o f m inera loco rtico id  horm ones w ould be p r im a rily  resp o n 
sib le fo r th e  deve lopm en t o f connective  tissue  changes. Sa y e r s  sugg ested  th a t  
rh e u m a tism  would be d u e  to  a p rim a ry  insuffic iency  o f tissues a g a in s t ho rm onal 
a c tio n s . The ho rm o n al theo ries focussed increased  a tte n tio n  on th e  ro le of the  
n e rv o u s  system  and  soon i t  was c la im ed  th a t  a m a jo r g roup  o f  rh e u m a tic  con
d itio n s , th e  so-called rh eu m a to id  a r th r i t is  (p rim ary  chron ic  p o ly a rth ritis )  
w as d u e  to  a neuro -endocrine  d iso rder, th e  course an d  loca liza tio n  of w hich 
is d e te rm in ed  by  th e  au to n o m ic  n e rv o u s system . T he em phasis  sh ifted  from  
th e  p re c ip ita tin g  fa c to r  to  th e  response  o f  th e  organism .

T h e  various v iew s on p athogenesis  agree in  a t tr ib u tin g  a s ig n ifican t role 
to  th e  m esenchym a in  th e  dev e lo p m en t a n d  course o f th e  d isease. T h is m eans 
a close connection  w ith  th e  so-called h o rm o n a l th eo ry , because  ho rm o n es p lay  
a n  im p o r ta n t role in  th e  physio logical o r pa th o lo g ica l fu n c tio n  o f  connective 
tis su e . Beside th e  h o rm o n es, th e  enzym es o f connective  tissu e  a n d  o f p lasm a 
seem  to  have a s ig n ifican t p a r t  to  p lay . T he enzym ic o r d y sfe rm e n ta tiv e
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th e o r y  o f the p a th o g en esis  o f  rh eu m a tism  is b a sed  on an  im balance  c la im ed  
to  e x is t  betw een h y a lu ro n id a se  a n d  hyalu ron ic  ac id . H aem o ly tic  strep to co cc i, 
th e s e  organism s so im p o r ta n t  in  rh eu m a tic  co n d itio n s, a re  d e fin ite ly  h y a lu ro n i
d a se  p roducers. O th e r b a c te r ia l  enzym es m ay  also  be a t  p lay . A lm ost all o f 
th e  b a c te r ia  w hich m a y  b e  in v o lv ed  in  th e  p a th o g en esis  of rh e u m a tism  all 
c o n ta in  am ino acid d e c a rb o x y la se , f irs t of all h is tid in e  decarb o x y lase , w hich  
in  c e r ta in  conditions c o n v e rts  h is tid in e  to  h is tam in e . In  acu te  a r tic u la r  in f la m 
m a tio n s  th e  serum  h as b e e n  p ro v ed  to  ex e rt an  in c rea sed  h is tid in e  d e c a rb o x y 
la se  a c tiv ity . In  cu ltu res , h is tid in e  decarboxy lase  causes a re lease o f m u co p o ly 
sa c c h a r id e s  from  co n n ec tiv e  tis su e  linkages. I f  th e  loss o f m u co po lysaccharides 
a m o u n ts  to  abou t 10 p e r  c e n t , th e  connective tis su e  fib re s  swell an d  lose th e ir  
n o rm a l  shape and  a  loss a m o u n tin g  to  20 to  25 p e r  cen t co n v erts  collagen to  
a hom ogeneous m ass.

R ecen t in fo rm atio n  co n ce rn in g  th e  p h y sica l, chem ical an d  h isto log ica l 
p ro p e r t ie s  of connective tis s u e  h as  opened up a new  c h a p te r  o f re sea rch  on 
m esen ch y m a l diseases. T h e  fu n d a m e n ta l s ta te m e n ts  m ad e  b y  K l e m p e r e r  e t al. 
h a v e  p laced  in to  th e  focus o f  in te re s t  th e  changes in  th e  in te rce llu la r m a t te r  
o f  c o n n ec tiv e  tissue, w ith  th e  re su lt  th a t  a com m on p a th o g e n e tic a l v iew  has 
b e e n  developed  for a v a r ie ty  o f  cond itions w hich  ea rlie r h ad  been  th o u g h t to 
b e  h e te rogeneous. I n  v iew  o f  th e  s im ila rity  of th e  changes in  th e  g ro u n d  su b 
s ta n c e  o f  connective tissu e , th e s e  cond itions have  b een  d en o ted  b y  th e  com m on 
te r m  o f  collagenosis. T he m o s t ch a rac te ris tic  re p re se n ta tiv e  of th e  g roup  is 
rh e u m a tic  p o ly a rth ritis .

S um m ing  up , n one  o f  th e  theories has offered  a fu ll e x p lan a tio n  for 
th e  ae tio -m orpho- an d  p a th o g e n e s is  of rh e u m a tic  diseases. I t  ap p ears  th a t  
v a r io u s  fac to rs m ay  s ta r t  th e  p rocess, w hich is d e te rm in e d  b y  c o n s titu tio n a l 
d isp o s itio n a l conditions, in d iv id u a l  responsiveness, in  a t  le a s t th e  sam e 
m e a s u re  as b y  certa in , o f te n  o v e re s tim a ted , exogenous fac to rs .

I n  th e  defin ition  o f th e  c o n c e p t of rh eu m atic  d iseases we fin d  tw o  ex trem es 
v iz . 1. th e  p a th o lo g ica l-an a to m ica l defin ition  b ased  on  th e  p resence o f A schoff 
b o d ie s  o r  o f allergic ch an g es in  tissues; and  2. th e  clin ical d e fin ition , w hich  is 
b a s e d  exclusively  on sy m p to m s  a n d  signs. T he In te rn a t io n a l  L eague a g a in s t 
R h e u m a tis m  has on its  re c o rd s  m ore  th a n  60 d iffe ren t c lassifica tions. C onsider
in g  t h a t  in  every case th e  e m p h a s is  is on m esen ch y m al changes, an y  o rg an  or 
t is s u e  o f  th e  body m ay  be a ffe c te d . A  tru e  p ic tu re  o f  th e  p a th o lo g y  of rh e u m a 
t is m  c a n  be  ob ta ined  e x c lu s iv e ly  b y  a sy n th e tic  an a ly s is  o f th e  clin ical an d  
m o rb id  anatom ical d a ta .

S trep tococci are  im p o r ta n t  fac to rs  in  p a th o g en esis . R h eu m a tism  is b y  
no  m e a n s  a simple in fec tious d isease  an d  in  all like lihood  s trep to co cca l in fec tio n  
d e v e lo p s  in  a p rev iously  se n s itiz e d  organism . T h e  s trep to co cca l fac to rs  o f  
p a r t ic u la r  im portance are  s tre p to k in a se  (fib rino lysin ), s tre p to d o rn a se  (w hich 
b re a k s  dow n nucleotides) a n d  h y a lu ro n id ase . C om m on sy m p to m s an d  signs
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of an  in fectious d isease arc  usually  a b se n t an d  re p e a te d  in fec tion  is a p p a re n tly  
o f  im p o rtan ce . S tud ies in  ex p erim en ta l rh e u m a tism  h a v e  e luc ida ted  th e se  an d  
o th e r  aspects  of th e  p rob lem .

In  th e  rab b it, ev en  a single ex p e rim en ta l in fe c tio n  w ith  s trep to co cc i m ay  
give rise  to  a r th r itis . A l b e r t in i  an d  G r u m b a c h  fo u n d  en d o card itis  in  21.2  
p e r  c en t, a rticu la r changes in  51.4 p e r cen t an d  m y o ca rd ia l changes in  25.3  
p e r  c en t o f the  315 r a b b its  given a single in tra v e n o u s  in jec tio n  of strep to co cc i. 
T hese au th o rs , re je c tin g  th e  allergic th e o ry , c la im  th a t  th e  ac tu a l re sp o n si
veness an d  the v iru len ce  o f th e  p a th o g e n  w ill d e te rm in e  th e  ty p e  o f disease. 
R e p e a te d  tre a tm e n t w ith  s trep tococci or w ith  to x in  gives rise to  p e riv a sc u la r  
in f iltra tio n s  in v a rio u s o rgans. The p resence  o f b aso p h ilic  cells is a c h a ra c te r is 
tic  fe a tu re . In  th e ir  in te re s tin g  ex p erim en ts , M u r p h y  and  S w if t  in fec ted  
ra b b its  w ith  strep to co cc i con ta in in g  p ro te in  M a n d  a f te r  3 to  20 m o n th s  of 
o b se rv a tio n  found  c lin ica l and  path o lo g ica l changes resem bling  th o se  u su a l 
w ith  rh eu m atic  d isease. In  c o n tra s t to  A l b e r t in i  a n d  G r u m b a c h , th e y  em 
p h asize  th a t  th e  chan g es do n o t develop  a f te r  a single in jec tion .

A c c o rd in g  to  t h e  h y p o th e s is  o f  Ca v e l t i , a  p r e c e d in g  s t r e p to c o c c a l  in f e c 
t i o n  w o u ld  l ib e ra te  s u b s t a n c e s  o f  a n t ig e n ic  n a t u r e  f r o m  th e  c o n n e c t iv e  t i s su e ,  
a n d  t h e  c h a r a c te r i s t i c  c h a n g e s  w o u ld  d e v e lo p ,  a f t e r  a p e r io d  o f  l a t e n c y ,  on  
t h e  b as is  o f  th e  a n t ig e n - a n t ib o d y  r e a c t io n .

V iral in fection  h as  been suggested  to  be th e  decisive p a th o g en e tic  fac to r 
b y  num erous a u th o rs  ( P e a r c e , Co p e m a n , S c h l e s i n g e r , G o r d o n , an d  
o th e rs).

T here are m a n y  d a ta  on sen s itisa tio n  w ith  fo re ign  p ro te in . The h y p ererg ic  
in flam m atio n  of jo in ts  m erits  p a r tic u la r  a tte n tio n ;  i t  has been p ro v ed  b y  
K l i n g e  who succeeded  in  eliciting  th e  A rth u s  p h en o m en o n  in  jo in ts . I t  is m ost 
re m ark ab le  th a t  in  sensitized  an im als th e  sam e changes m ay  be e lic ited  b y  
non-specific  effects, fo r  in stan ce  b y  cold. In  e x h a u s te d  an im als even a low  dose 
o f  se ru m  is effective a n d  such an im als show  a consp icuous sen s itiv ity . Se l y e  
succeeded  in  in d u c in g  p o ly a r th r itis  b y  excessive doses of DOCA. C ortisone 
p re v e n ts  the  d ev e lo p m en t of th is  p o ly a r th r itis . S e l y e  also in d u ced  a r th r it is  
b y  th e  in jection  of fo rm alin ; th is a r th r i t is  is in te n s if ie d  b y  DOCA an d  w eakened  
b y  A C TH  and co rtisone .

Sum m ing u p , single or re p e a te d  a d m in is tra tio n  of s trep to co cc i o r of 
fo re ign  p ro te in  p ro d u ce  changes w hich  in  m a n y  a fea tu re  resem ble  tho se  
occu rring  in h u m an  rh eu m a tic  d isease. T he sam e applies to  c e r ta in  ad ren a l 
c o rtic a l horm ones. I t  shou ld , how ever, be b o rn e  in  m ind  th a t  th e se  changes 
e ith e r  belong to  th e  genera l sy stem ic  reac tio n  (e. g. in flam m atio n , m esenchy- 
m osis), or (as, fo r in s ta n c e  th e  f ib rin o id  change) are  to o  sim ple b y  th em selv es  
to  charac terize  som e process.

B o th  the  e x p e rim e n ta l d a ta  an d  h u m a n  p a th o lo g y  show  th e  rh eu m a tic  
tis su e  reaction  to  b e  o f an  a llerg ic-hypererg ic  n a tu re . T he allerg ic reac tio n
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p re s e n ts  w ith  serous in f la m m a tio n . This m ay  be considered  a llerg ic  o n ly  w hen 
fo llo w ed  b y  changes c h a ra c te r is tic  o f th e  so-called  allergic tissu e  response: 
a p p e a ra n c e  of pecu lia r ce llu la r e lem ents, f ib rin o id  change, fo rm a tio n  o f g ra n u 
la t io n , th e n  scar tissu e . A ccord ing  to  R ö s s l e , ev ery  in flam m atio n  associa ted  
w ith  g ran u la tio n  develops on g rounds o f an  allerg ic-hypererg ic  m echanism .

T h e  visceral m a n ife s ta tio n s  of serous in flam m atio n  can  exce llen tly  be 
s tu d ie d  in  the  case o f e n d o ca rd itis ; in  th is  case th e  valves m a y  be  considered  
to  b e  p a r ts  of the  b lood  v esse l sy stem . A ccord ing  to  B ö h m i g , in te r s t i t ia l  oedem a 
is t h e  p rim ary  change, fo llow ed b y  en d o the lia l dam age. The fib rin o u s  ex u d a te  
a rise s  n o t  b y  a sim ple su p erp o sitio n . In  a c e r ta in  sense th e  p re c ip ita tio n  of 
f ib r in  m eans th a t  th e  in f la m m a to ry  process h as  subsided  an d  m a y  even  offer 
so m e  chem ical-b io logical p ro te c tio n . The e x u d a te  form ed in serous in fla m m a 
tio n  is  po o r in  cells an d  f ib r in , b u t  con ta in s am ple  am o u n ts  of m u co p o ly sacch a
rid e s .

T h e  fib rino id  ch an g e , so s ign ifican t am ong  th e  rh e u m a tic  tissu e  a lte ra 
t io n s ,  develops on th e  g ro u n d s  o f serous in flam m atio n . T he f ib rin o id  is n o t 
ho m o g en eo u s in  s tru c tu re  a n d  its  m orphogenesis has n o t b een  e lu c id a ted . 
I n  t h e  course of th e  f ib r in o id  change, th e  collagen  fib re  becom es hom ogeneous 
a n d  in te n se ly  eosinophilic; f ib r in  is p re c ip ita te d  in  th e  in te rf ib r illa r  space  and  
u l t im a te ly  also th e  g ro u n d  su b stan ce  is a lte re d . Chem ical s tu d ie s  show ed 
f ib r in o id  to  be a p re c ip ita tio n  or co acerv atio n  o f  acid m u copo lysaccharides 
a n d  b a s ic  p ro teins. T h e  f ib rin o id  of th e  rh e u m a tic  nodule  c o n ta in s  n e ith e r  
p ro lin e  n o r h y d ro x y p ro lin e . T his fac t, to g e th e r  w ith  th e  re su lts  o f X -ray - 
d if f ra c t io n  studies, in d ic a te  t h a t  th e  su b stan ce  does n o t o rig in a te  from  colla
gen . A ccord ing  to  B u s a n n y — G a s p a r y , f ib rin o id  w ould be (aged) fib rin , 
to  w h ic h  o th e r su b stan ces ad h e re  secondarily . F ren ch  au th o rs  (J . d e  B r u x ) 
c la im  t h a t  fib rino id  is n o t th e  re su lt o f a m e tam o rp h o sis  of th e  g ro u n d  su b 
s ta n c e , b u t  arises from  fib rin o g en  p re c ip ita te d  in  a special m ed ium .

T h e  peculiar genesis o f  fib rin o id  is re flec ted  also b y  th e  o b se rv a tio n s 
m a d e  in  cases of lupus e ry th e m a to su s : a fib rin o id -lik e  su b stan ce  is fo rm ed  
w h e n  th e  h aem ato x y lin o p h ilic  m etab o lites  o f n u c le a r  p ro te in  u n d e rg o  fu r th e r  
b re a k d o w n . Such a su b s ta n c e  has been  d e m o n s tra te d  to  occur in  th e  lum en  
o f b lo o d  vessels, too , an d  th e se  su b stan ces m ig h t p e rh ap s  e n te r  th e  in te rs ti t ia l  
sp a c e .

T h e  divergence o f o p in io n  as to  th e  com position  an d  fo rm a tio n  o f f ib r i
n o id  m a y  be exp la ined  b y  a m is in te rp re ta tio n  of h is to ch em ica l find ings. 
F o r  ex a m p le , th e  p resence o f  ac id  m ucopo lysaccharides in  f ib rin o id  has been 
c la im e d  to  ind ica te  t h a t  th e  g ro u n d  su b stan ce  o f  fib rin o id  w ould  o rig in a te  
f ro m  th e  so-called am o rp h o u s  g ro u n d  sub stan ce , a lth o u g h  th e  co llagen  com 
p le x  c o n ta in s  the sam e p o ly sacch arid es  as th o se  co n ta in ed  in  th e  g ro u n d  su b 
s ta n c e . N ew , patho log ica l co m p o u n d s are fo rm ed  from  th e  p ro te in s  an d  p o ly 
sa c c h a r id e s  orig inating  from  desorgan ized  collagen  fib res, g ro u n d  su b stan ce
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an d  b lood , and, as a re su lt, a series o f p a th o lo g ica l changes ta k e  p lace , th e  
fib re  bund les are a lte re d , pa tho log ica l s tru c tu re s  are form ed (e. g. fo ca l necro
sis). S t r u k i io v  an d  O r l o v s k a y a  h av e  c lassified  th e  connective  tis su e  changes 
in to  fo u r types.

R o m iia n y i  e t  a l. have show n b y  p o la riza tio n -su b m icro sco p ic  analyses 
t h a t  th e  fib rino ids occu rring  in  d iffe re n t tissues are s tru c tu ra l ly  d ifferen t. 
T h e  fib rin o id  in  th e  p la c e n ta  and  g o itre  is p u re  fib rin , w hereas t h a t  in  connec
tiv e  tissu e , bu rsae , gang lia  and  v a sc u la r  w all is f ib rin  p re c ip ita te d  in  th e  in ter- 
f ib r illa r  spaces o f con n ec tiv e  tissue. N o f ib r in  has been d e tec ted  in  th e  fib rino id  
p re se n t in  rh e u m a tic  connective  tissu e  o r in  gastric  ulcers.

T h u s, h istochem ica l and  su b m icro sco p ic  stud ies on th e  s tru c tu re  of 
fib rin o id  ind ica te  t h a t  th is  su b stan ce , w h ich  w hen sta in ed  b y  s im p le  h isto lo 
gical techn iques a p p e a rs  to  be h o m ogeneous ac tu a lly  varies in  com position  
an d  fo r th is  reason c a n n o t be accep ted  as a ch a rac te ris tic  of a lle rg ic  o r  rh e u m a 
tic  cond itions.

T he classic e lem en t of rh e u m a tic  tissu e  changes is th e  A sch o ff body . 
T h e  significance o f  th is  histo logical ch an g e  has been accep ted  u n iv ersa lly . 
M ore recen tly , M u r p h y  has show n in  r a b b i t  ex p erim en ts  th a t  a lm o s t in v a riab ly  
th e  A schoff bodies develop  on th e  g ro u n d  o f local m y o card ia l d e s tru c tio n . 
A l b e r t i n i , too, is o f  th e  opinion t h a t  th e  n ecro tic  m ateria l c o n ta in s  n o t only 
co n n ec tiv e  tissue, b u t  m uscle as w ell. T h e  m y o cy tes  of A n i t c h k o v  a re  believed 
to  be ty p ica l h is tio cy tes . Sum m ing u p , i t  m a y  be s ta ted  th a t  th e  A sch o ff body 
is ch a rac te ris tic  o f rh eu m atism ; th e  fo rm a tio n  of g ranu lom a is p reced ed  by  
tissu e  dam age. As to  th e  n a tu re  o f  th is  l a t te r  th e  views are  n o t  un ifo rm ; it  
m a y  be fib rino id  necrosis of co n n ec tiv e  tissu e , p rim ary  necrosis  o f  m uscle, 
o r b o th . The ce llu lar reac tio n  is o f re so rp tiv e  n a tu re .

C hronic p o ly a r th r it is  (rh eu m a to id  a r th r itis )  occupies a sp ec ia l place in 
rh eu m ato lo g y . T he aetio logical role o f  s trep to co cc i, accep ted  a lm o s t un iv er
sa lly  in  acu te  rh e u m a tism , is no t o f  g en era l v a lid ity  in th e  case o f  rh eu m a to id  
a r th r i t is ,  in w hich endocrine and  neu ro lo g ica l factors p re d o m in a te . T he te rm  
rh e u m a to id  is a co llec tive  one in  th e  A ng losaxon  and S c a n d in a v ia n  lite ra tu re , 
w hereas in  G erm any  sh a rp  d is tin c tio n  is m ad e  betw een th e  p r im a ry  a n d  secon
d a ry  form s of ch ron ic  p o ly a r th r itis . E d s t r ö m  has suggested  t h a t  rh eu m atic  
fev e r is a h ypererg ic  response, ch ron ic  rh e u m a tism  is based  on la te n t  allergy 
a n d  sep tic  rh e u m a tism  is an an erg ic  co n d itio n . A s c h o f f , G r ä f f ' an d  F ahr  
em phasized  th e  d ifference betw een  a c u te  an d  chronic p o ly a r th r i t is .  K l in g e  
believes th a t  p r im a ry  an d  secondary  p o ly a r th r it is  belong to  th e  sam e  nosolo
gical g roup , d iffering  on ly  the  fo rm  o f ap p ea ran ce . A ccording to  S e l y e  rh eu m a
to id  a r th r it is  is an  a d a p ta tio n  d isease . T h e  histological changes fo u n d  in th is 
d isease correspond to  th o se  occu rring  in  ch ron ic , n o n p u ru le n t in flam m atio n s; 
u ltim a te ly , the  ch an g es lead to  scar fo rm a tio n  an d  th e  jo in t b ecom es com pletely  
o b lite ra te d  and defo rm ed . S u b cu tan eo u s  rh e u m a tic  nodes a re  a lso  de tec tab le .
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F r e u d , L e i c h t e n t r i t t  a n d  St e i n e r  fo u n d  f ib r in o id  necrosis an d  g ra n u 
la t io n  in  peripheral n e rv es . R a d n a i  a ttach ed  im p o r ta n c e  to  necrosing a r te r ii t is . 
A ll th e  o th e r views e m p h a s iz in g  th e  role o f th e  n e rv o u s  system  are  la ck in g  
a  f i r m  h isto logical basis.

I t  has often been  c la im e d  th a t  acu te  rh e u m a tis m  is p rac tica lly  n e v e r  
fo llo w e d  b y  chronic rh e u m a tis m . In  the  know ledge o f  th e  visceral loca liza tio n  
a n d  th e  n a tu re  of th e  d isease , th is  view  is h a rd ly  te n a b le . G ross  is of th e  o p in ion  
t h a t  q u a lita tiv e ly  th e  sa m e  p a th o an a to m ica l ch an g es  occur in  p rim a ry  a n d  
s e c o n d a ry  p o ly a rth ritis  a n d  fo r  th is  reason j u s t  one k in d  of chronic fo rm  
s h o u ld  be  acknow ledged, t h e  one term ed  rh e u m a to id  in  A nglosaxon a n d  
S c a n d in a v ia n  lite ra tu re . S c h w a r t z  and  Sc h l o s s m a n n  h av e  aroused co n sid e 
ra b le  in te re s t  when b y  p re c ip ita t io n , electrophoresis, ch ro m a to g rap h y  an d  u l t r a 
c e n tr ifu g a tio n  th e y  iso la te d  th e  so-called rh e u m a to id  fa c to r , a m acrog lobu lin .

Collagen diseases a n d  rheum atism . Since i t  h a s  b een  suggested  th a t  b o th  
r h e u m a tic  fever and  rh e u m a to id  a rth ritis  are co llagen  diseases, it  seem s w o r th 
w h ile  to  discuss th is  g ro u p  o f  diseases. The com m on  fe a tu re  of collagénoses is 
th e  occu rrence  of sy stem ic  ch an g es  in th e  co n n ec tiv e  tissu e , especially  in  th e  
in te rc e llu la r  substance . T h e  cha rac teris tic  ch an g es a n d  sym ptom s in c lu d e  
f ib r in o id  degeneration , d y sp ro te in aem ia , ch ro n ic  a n d  progressive course, 
in v o lv e m e n t of stress fa c to rs  in  th e  onset an d  re lap se s  of th e  disease, an d  
th e  f a c ts  th a t  m ost c lin ical sy m p to m s  are localized  to  th e  organs of locom otion  
o r  to  th e  blood vessels, a n d  t h a t  tem p o ra ry  b e n e f it  is d eriv ed  from  th e  use o f 
c o r tiso n e  or ACHT. A ll th e s e  a p p ly  to  the  so-called  rh e u m a tic  diseases as well. 
P e t r á n y i , in a s tu d y  on p o ly sy stem ic  lupus e ry th e m a to su s , has illu m in a te d  
th e  c o rre la tio n  betw een  rh e u m a tic  diseases an d  co llagénoses in  a n o te w o rth y  
m a n n e r .  A ccording to  h im , in  th e  group of rh e u m a tic  an d  collagen d iseases 
lu p u s  e ry th em ato su s is th e  c e n tra l  syndrom e, w h ich  supplies conv incing  
d a ta  as to  th e  p a th o g e n e tic a l in d e n tity  of th e  v a r io u s  p e rta in in g  cond itio n s. 
A s d e te rm in e d  by  an  a n a ly s is  o f  33 cases, th e re  a re  se v e ra l in te rm ed ia ry  fo rm s 
a n d  th e  re la tio n  betw een  th e  co llagen  diseases c a n  b e  p ro v e d  n o t only  h is to lo 
g ic a lly , b u t  clinically as w ell. T h is view m ay  sh ed  lig h t on th e  re la tio n sh ip  
b e tw e e n  th e  various rh e u m a tic  syndrom es (F e lty ’s, S till’s, S jogren’s), w h ich  
a re  c lo se ly  re la ted  an d  in  w h ic h  th e  rheum atic  f a c to r  is in v a riab ly  d e tec tab le .

Connective tissue a n d  rheum atism . T here is a lm o s t general ag reem en t 
t h a t  ch an g es  of th e  co n n ec tiv e  tis su e  play  a decisive ro le  a n d  th a t  its  in d iv id u a l 
a n d  a c tu a l  responsiveness p ra c tic a lly  determ ine th e  d ev e lopm en t and  course 
o f  rh e u m a tic  disease. F o r th is  reason , studies on  co n n ec tiv e  tissue, especia lly  
o n  co llag en  and  th e  so-ca lled  am o rp h o u s ground  su b s ta n c e  are of g rea t im p o r
ta n c e . T h e  com plex s t ru c tu re  o f collagen c a n n o t b e  discussed here, le t  i t  
su ff ic e  t h a t  even w hen g ra v e  ch an g es  are revealed  u n d e r  th e  usual ligh t m icro s
co p e , e lec tro n  m icroscopy o r  subm icroscopic e x a m in a tio n  will disclose no  
m a rk e d  a lte ra tio n s, o n ly  a  s h if t  in  th e  relation  o f  co llag en  to  g round su b stan ce .



T he changes in  th e  s t ru c tu re  of conn ec tiv e  tissue  are  co n tro lled  b y  
com plex  m echan ism s, of w hich th e  enzym ic effects are  th e  m ost im p o r ta n t , 
f ir s t  o f all th a t  of h y a lu ro n id ase , th e  enzym e b y  w hich  h y a lu ric  acid  is depoly- 
m erized  an d  hydro lysed . H e i n l e i n  an d  o thers p ro d u ced  oedem a a n d  a r th r i t is  
b y  t re a tm e n t w ith  h y a lu ro n id ase . I t  has n o t been  decided  w h e th e r an  increase  
o f h y a lu ro n id ase  a c tiv ity  in  tis su e s , an  inflow  from  p lasm a or a fu n c tio n a l 
change of th e  in h ib ito r  is responsib le  for th em . T h e  in h ib ito ry  fa c to r  is b o u n d  
to  g lobulin  an d  is closely re la te d  to  th e  fu n c tio n  of DOCA an d  h is tam in e . 
L ittle  has been  e lu c id a ted  concern ing  the  effect an d  m ode of ac tion  o f h y a lu ro 
n id ase  : accord ing  to  S zabó an d  M a g y a r , i t  increases cap illa ry  p e rm eab ility .

T he s tru c tu re  of th e  g ro u n d  su b stan ce  is m o st va riab le . G e r s h  o bserved  
th a t  m ild  m echan ical ir r i ta tio n  o f  th e  sk in  a lread y  suffices to  in d u ce  its  
d epo lym eriza tion . A ccording to  G r e e n s p a n , in  in fla m m a to ry  con d itio n s 
m uco id  is b ro k en  dow n rap id ly . D uring  th e  f ir s t  hours of in f la m m a tio n  th e  
g ro u n d  su b stan ce  increases in  v o lu m e  and  its  dep o ly m eriza tio n  is en h an ced . 
T h ere  is ev idence to  show th a t  th e  m ucopo lysaccharides o f p lasm a a n d  tissu e  
are  n o t be ing  fo rm ed  w here we, f in d  th em  : th e ir  s ite  o f fo rm a tio n  is how ever, 
u n k n o w n . T he co rre la tion  b e tw e e n  the m u copo lysaccharides of th e  g ro u n d  
su b stan ce  an d  tho se  of p lasm a is gain ing  in  sign ificance. Som e a u th o rs  claim  
th a t  in  ce rta in  diseases th e  in c rea sed  am o u n t o f po lysaccharides in  th e  p lasm a 
o rig ina tes from  th e  g round su b s ta n c e , w hereas o th ers  suggest th a t  th e  m u co 
p o ly sacch arid e  in  th e  g round su b s ta n c e  com es from  blood. T he b lood  m u co p o ly 
saccharide  level has been o b se rv ed  to  increase in  rh e u m a tic  fever a n d  rh e u m a 
to id  a r th r itis . R i c h t e r  has sh o w n  th a t  th e  su b cu tan eo u s  a d m in is tra tio n  of 
h is tam in e  m ark ed ly  affects th e  a m o u n t of p ro te in -b o u n d  m uco p o ly sacch arid e  
in  th e  b lood. T he effect of h is ta m in e  is m ore m ark ed  in  p o ly a r th r it is  a n d  rh e u 
m a tic  fever th a n  in  in f la m m a to ry  cond itions o f o th e r  n a tu re . C ortisone  com 
p le te ly  b locks th e  action  of h is ta m in e .

M icroscopic an d  m icrochem ical s tud ies on th e  m ode o f ac tion  o f  bu tazo li- 
d ine have  show n th a t  in  re sp o n se  to  th a t  d ru g  th e  m a s t cell c o u n t a n d  the  
g ly co p ro te in  level o f serum  in c rease . W hen  in jec ted  in tra d e rm a lly , bu tazo li- 
d ine  causes an  excessive in crease  o f acid m ucopo lysaccharides, a m esen ch y m al 
cell p ro life ra tio n  an d  tra n s fo rm a tio n  in  th e  a rea  of th e  in jec tio n . I t  appears 
t h a t  b u tazo lid in e  ac ts on th e  g ro u n d  su b stan ce  o f connective  tis su e , releases 
ac id  m ucopo lysaccharides in  d ire c t p ro p o rtio n  to  th e  increase  in  th e  m ast 
cell co u n t o f b lood. The n u m b e r  o f c ircu la tin g  m a s t cells is in  re la tio n  w ith  
th e  increase se rum  of th e  m u co p o ly sacch arid e  level.

All th e  above d a ta  em p h asize  th e  im p o rta n c e  o f m esen ch y m al tissue  in 
th e  pa thogenesis  o f rh e u m a tism . In  h isto log ica l s tud ies o f rh e u m a tic  disease 
special a tte n tio n  should  be d e v o te d  to  b o th  th e  fib res  an d  th e  am orphous 
g ro u n d  su b stan ce . I t  is hoped  t h a t  analyses o f th is  k in d  w ill e lu c id a te  p a th o g n o 
m onic fea tu re s  w ith in  th e  sing le  m orphological changes.
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C O -R E L A T O R  :

Ilona Banga

(1 st D ept, o f P a th o lo g ic a l A n a to m y  an d  E x p e r im e n ta l C ancer R esearch , B u d a p es t)

The Role o f  Polysaccharides in  Connective Tissue

C onnective tissu e  a n d  its  po lysaccharides a re  to d a y  in  th e  focus o f in te r 
e s t .  O ne of th e  reasons fo r  th is  is th a t  rh e u m a tic  fever a n d  collagen diseases 
a re  associated  w ith  p a th o lo g ic a l changes in  th e  conn ec tiv e  tissu e . F u r th e r  
c o n n e c tiv e  tissue, b e ing  o n e  o f  th e  com m onest k in d  o f tissu e , is d ire c tly  or 
in d ire c t ly  affected in  e v e ry  d isease. Useful in fo rm a tio n  m ay  th e re fo re  expec ted  
f ro m  m orphological a n d  ch em ica l stud ies o f  its  basic  com p o n en ts  an d  th e  
c o rre la tio n  betw een s t r u c tu r e  an d  function .

C onnective tissu e  is b u i l t  up  of 4 p rin c ip a l com p o n en ts  d iffering  from  one 
a n o th e r  b o th  m o rp h o lo g ica lly  and  chem ically . T hese  are  the  ce llu la r m a tte r , 
t h e  v a rio u s  form s o f co llag en  fib res , the  e lastic  f ib re s  and  th e  g ro u n d  su b stan ce . 
A m o n g  these i t  is th e  g ro u n d  substance  t h a t  c o n ta in s  s ig n ifican t q u a n titie s  
o f  po lysaccharides , n o ta b ly  th e  acid m ucopo lysaccharides. T h e ir ro le h as  no t 
b e e n  fu lly  e lucidated . A cco rd in g  to  M e y e r  (1950), th e y  c o n s titu te  a fram ew o rk  
o r  te m p la te , w ith in  w h ich  th e  p ro te in  m a y  fo rm  fib res. O n th e  o th e r  h an d , 
P a r t r i d g e  (1948) is o f th e  o p in ion  th a t  th e  single e lem en ta ry  co m p o n en ts  of 
th e  co llagen  fib re  are h e ld  to g e th e r  b y  a su b s ta n c e  d isp lay ing  s tr ia tio n  an d  th is  
s u b s ta n c e  would be th e  a c id  po lysaccharide.

I t  would be of e x tre m e  im p o rtan ce  to  e s ta b lish  w h e th e r or n o t connec
t iv e  tis su e  contains p o ly sa c c h a rid es  w hich a re  chem ica lly  an d  h isto log ica lly  
d if fe re n t  from  th e  acid m u co p o ly sacch arid es . I n  g enera l, h is to log ists , p a th o lo 
g is ts  a n d  e lec tro n m ic ro g rap h is ts  designate as ce llu la r p o lysaccharides those  
s u b s ta n c e s  w hich s ta in  m e ta c h ro m a tica lly  o r g ive a p o sitiv e  period ic  acid 
S c h if f ’s (PAS) reaction . S om e au th o rs  m ake th e m  responsib le  also fo r argyro- 
p h il ia  (S c h w a r z , 1957). T o  th e  acid m ucopo lysaccharides belong  th e  chondro i- 
t i n  su lp h a te s  A, В an d  C, h y a lu ro n ic  acid, k e ra to su lp h a te  an d  h ep a rin . The 
p ro b le m  of m e tach ro m asia  h a s  been  e lu c id a ted  in  som e d e ta il b y  tb e  use of 
h y a lu ro n id a se , insofar as i t  b ecam e  ap p a ren t t h a t  i t  is th e  su lp h a ted  m u co p o ly 
sa c c h a r id e s  in  th e  f irs t p lace  t h a t  show m e tach ro m as ia . T he enzym e h y a lu ro 
n id a s e  digests th e  acid m u co p o ly ssacch arid es  (ex cep t ch o n d ro itin  su lp h a te  B) 
a n d  th is  leads to  a loss o f  m e tach ro m a tic  s ta in in g . T his reac tio n  is specific 
fo r  th e  acid  m u co p o ly sacch arid es . The s itu a tio n  is d iffe ren t w ith  th e  PA S 
re a c t io n . The fac t th a t  c e r ta in  acid m u copo lysaccharides (h y a lu ro n ic  acid , 
m u c o it in  sulphate) are  a lso  h e ld  responsible fo r th e  p o s itiv ity  o f th e  PA S 
re a c t io n , has been a sou rce  o f  m uch  confusion. T h e re  is am ple  ev idence th a t  
th e  n e u tr a l  m u copo lysaccharides are also in v o lv ed  in  th e  PA S p o s itiv ity . T he 
a im  o f  th e  chem ical re sea rch  is to  offer ex ac t ev id en ce  as to  th e  basis o f h is to 
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logical reac tions. W e shall now  discuss d a ta  from  th e  l ite ra tu re  a n d  o u r ow n 
observ a tio n s concern ing  th e  PA S re a c tio n  w hich  now is being  universally- 
ap p lied  in  th e  h isto logy  of co n n ec tiv e  tissu e .

R ecen tly , i t  has been show n th a t  th e  co nnective  tissue c o n ta in s , besid e  
acid  m ucopo lysaccharides, also s ig n ifican t am o u n ts  of h e te ro p o ly sacch a rid es  
co n ta in in g  no h exuron ic  acid a n d  no  su lp h a te  g roup , i. e. n e u tra l p o ly sa c c h a 
rides. I t  is th ere fo re  ju stified  to  a sk  w h e th e r po lysaccharides o th e r  th a n  th e  
ac id  ones ta k e  p a r t  in  th e  h is to ch em ica l reac tio n s . T he d ifference in  com p o si
tio n  betw een  acid  and  n e u tra l p o ly sacch arid es  is show n sch em atica lly  in 
Table I .  The f irs t  n e u tra l h e te ro p o ly sacch a rid e  w as d e tec ted  in  1938 b y  HiSA- 
MURA, a Ja p a n e se  sc ien tist, in  th e  so-called  osteom ucoid  of bone.

Table I

C omposition o f  Polysaccharides

Composition

Acid mucopolysaccharides
Neutral hetcropolysaccharides

I и

H exuronic acid H exoses Hexoses

H exosam ine Fucose H exosam ine

Sulphate  group

Co n s d e n  (1953), as well as G l e g g , E i d i n g e r  and  L e b l o n d  (1953), 
iso la ted  from  sk in , tendon , c a rtila g e  an d  bone such  p ro te in  c o n ta in in g  f ra c 
tio n s  w hich a fte r  hydro lysis w ere found  to  c o n ta in  exclusively  m o n o sacch arid es , 
i. e. w hich w ere d ifferen t from  acid  m ucopo lysaccharides. D i s c h e , D a n i l - 
c z e n k o  and  Z e l m e n i s  (1958) p ro v ed  chem ica lly  th a t  th e  v itro u s  b o d y  an d  
th e  bone co n ta in  tw o d iffe ren t ty p e s  o f n e u tra l  he te ro p o ly sacch arid e . In te r -  
f ib r illa r  m a te ria l also con ta in s a p ro te in  in  w hich  th e re  is 12 per c e n t o f c a rb o 
h y d ra te . T he l a t te r  p ro te in  g re a tly  resem bles p lasm a globulin , b u t ,  acco rd in g  
to  th e  above a u th o rs , it  d iffers from  g lobu lin  in  the com position  o f  c e r ta in  
s tru c tu ra l  fac to rs . W i n d r u m , K e n t  an d  E a s t o e  (1954) p u b lished  th e  im p o r
t a n t  find ing  th a t  re ticu lin  c o n ta in e d  m u ch  m ore (4.2 per cent) p o ly sacch arid e  
th a n  collagen a n d  th a t  th is  p o ly sacch a rid e , lack in g  in  b o th  h ex o sam in e  and  
hex u ro n ic  acid , is d ifferen t from  th e  acid  m ucopo lysaccharides a n d  acco rd ing  
to  th e  usual te rm ino logy , is th e re fo re  a n e u tra l  po lysaccharide. S ince th e  h is to 
logical d ifference betw een  collagen  an d  re ticu lin  m an ifests i tse lf  p a r t ly  w ith  
a rg y ro p h ilia  an d  p a r tly  w ith  th e  c o n te n t in  PA S positive su b stan ce , in  re tic u lin  
i t  is p re su m ab ly  th e  n e u tra l p o ly sacch arid es  w hich are responsib le  fo r th e  
co m b in a tio n  w ith  silver an d  fo r th e  PA S p o s itiv ity . Co n s d e n , G l y n n  and  
St a n i e r  (1953) found  th a t  th e  cu b ita l co n n ec tiv e  tissue an d  th e  rh e u m a tic
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nodes o f ch ild ren  su ffe rin g  from  rh eu m a tic  fev e r co n ta in  m ore reduc ing  su g ar 
th a n  th e  sam e tissu e  o f  n o rm a l sub jec ts . T h is su g a r  co n ta in s  a m in im um  a m o u n t 
o f  hexosam ine  an d  no  h exuron ic  acid. T h u s , n e u tra l  po lysaccharides a n d  n o t 
ac id  m uco p o ly sacch arid es  a re  increased  in  a m o u n t.

A ccording to  th e  ab o v e  d a ta , n e u tra l p o ly sacch arid es  are in  fa c t p re se n t 
in  co n n ec tiv e  tissu e . I t  rem ain s, how ever, to  be  decided  w h e th e r th e se  p o ly 
sacch arid es  are co m p o n en ts  o f connective tis su e  o r a re  p resen t m erely  as co n 
ta m in a n ts . C o n ta m in a tio n  m ay  o rig in a te  m a in ly  from  th e  po ly sacch arid es  
b o u n d  to  serum  p ro te in . A lth o u g h  th e  ca re fu l s tu d ie s  of N e u b e r g e r  e t  al. 
(1957) show ed th a t  co n n ec tiv e  tissue  co n ta in s  10 to  15 tim es m ore b lood  p ro 
te in  th a n  w h a t w ould  co rrespond  to  th e  q u a n t i ty  o f  blood vessels, i t  is s till 
u n c le a r  w heth er th is  b lo o d  p ro te in  and  th e  n e u tra l  h e te ro p o ly sacch arid e  in  
i t  h a d  an y  role in  th e  m orphogenesis, m e tab o lism  or fu nc tion  o f co n n ec tiv e  
tis su e  fib res. M e y e r  (1957) d id  n o t inc lude  th e  n e u tra l  po lysaccharides an d  
g ly co p ro te in s  in  h is l is t  o f connective tissu e  p o lysaccharides , p a r t ly  because  
w ell-defined  com pounds h av e  n o t been iso la ted  a n d  p a r tly  because i t  has n o t 
b e e n  p ro v ed  th a t  th e  su b stan ces  in  q u estio n  w ou ld  d iffer from  p lasm a p ro te in s .

A t th e  L on d o n  sy m posium  on co n n ec tiv e  tissu e  in  1956, in  o p p o sitio n  
to  th e  h isto log ists th e  ch em ists  claim ed t h a t  th e  po lysaccharide  in  collagen 
f ib re s  is b u t  a c o n ta m in a tio n  and  th e  co n n ec tiv e  tissu e  fib re  is com posed  
ex c lu siv e ly  of p o ly p ep tid e  chains b u ilt  up  fro m  am ino  acids. In  c o n tra s t  w ith  
th is , G r a s s m a n n , H o f m a n n , K ü h n , H ö r m a n n , E n d r e s  and  W o l f  (1937), 
as w ell as R o m h á n y i (1958), suggest th a t  th e  po lysaccharides h av e  a ro le to  
p la y  in  th e  a lte ra tio n s  o f fib res.

T h e  chem ists a re  b as in g  th e ir  a rg u m en ts  m a in ly  on th e  re su lts  o f ch e 
m ical analyses, p re se n te d  in  Table I I .  I t  w as fo u n d  th a t  iso la ted  co n n ec tiv e

Table II

C lassification and Chemical C om position o f  Fibres

Amino acids
%

Poly
saccharides

%
Lipids0//0

Collagen f ib res  ................. 95 0.5 ?

A rgyrophilic f ib re s  .......... 86 4.5 10

E lastic  fib res  ...................... 96 0.3 trace

tissu e  fib res , e la s tin  a n d  collagen consist in  95 to  96 p er cen t of am ino  acids 
a n d  c o n ta in  only  tra c e s  o f po lysaccharides , e x c e p t for th e  re tic u la r  fib res  
w h ich  co n ta in  4.2 p e r  c e n t o f po lysaccharides . T h e  ch ie f a rg u m en t p u t  fo rw ard  
b y  th e  h isto log ists is t h a t  th e  m orphogenesis o f  con n ec tiv e  tissue  fib res , th e  
p rocess o f w ound h ea lin g  an d  also th e  p a th o lo g ica l processes m an ifest th e m 
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selves w ith  changes in  th e  po lysaccharide  re a c tio n s , so th a t  in  w h a te v e r sm all 
a q u a n ti ty  th e y  are  p re se n t, these p o ly sacch a rid es  m u st p lay  a role b o th  in  
th e  bu ild -u p  and  th e  patho log ica l a lte ra tio n s  o f  th e  fibres.

I n  1954, T u s t a n o v s k y , Za y d e s , O r l o v s k a y a  and  M ik h a il o v  p u t  
fo rw ard  th e ir  th e o ry  accord ing  to  w hich  th e  co llagen  fib re  is a m u lti-c o m p o 
n e n t, m u lti-p h ased  sy s te m , com posed o f  tw o  k in d s  o f  collagen, vis. p ro co llag en , 
so luble in  d ilu te  ac id  buffers, and  co lla s tro m in , an  insoluble su b s ta n c e . In  
n o rm a l conditions th e  tw o  kinds fo rm  a co m p lex , b u t  u n d er p a th o lo g ic a l 
cond itions a d eso rg an iza tio n  of th e  co llagen  f ib re  ta k e s  place. In  h is s tu d ie s  
on th e  collagen d iseases, Str u k o v  (1958) d is tin g u ish ed  betw een  4 fo rm s 
of in te rce llu la r co n n ec tiv e  tissue changes. O n g ro u n d s  o f th e  evidence o b ta in e d , 
th e  Soviet au th o rs  su g g ested  th a t  th e  p o ly sacch a rid es  of th e  g round  su b s ta n c e  
an d  th o se  of th e  co llagen  com plex a re  eq u a lly  in v o lv ed  in  th e  changes. F ro m  
th is  i t  follows th a t  th e y  accept th e  p resence  o f  tw o  kinds of p o ly sacch a rid e  
in  collagen tissue.

T he prob lem  c a n n o t be solved befo re  i t  h as  been proved  t h a t  co llagen  
tissu e  con ta ins n o t o n ly  acid, b u t also n e u tra l  polysaccharides as in te g ra l 
p a r ts  o f th e  fib rils a n d  fu rth e r, th ese  p la y  a ro le  in  th e  function  o f  th e  fib res . 
T hese should  be p ro v e d  b o th  chem ically  an d  fu n c tio n a lly , because o n ly  a co m 
b in a tio n  of th e  tw o  re su lts  can be accep ted  as a decisive a rg u m en t. I n  our 
op in ion , th e  f in a l p ro o f  would be to  show  th a t  d issolution  o f th e  n e u tra l  
po lysaccharides g ives rise  to  essen tia l changes in  th e  physical, p h y sico -ch em i
cal an d  fu n c tio n a l p ro p e rtie s  of th e  co llagen  f ib re . W e have carried  o u t  success
fu l experim en ts  in  th is  respect w ith  th e  enzym e co llagenm ucopro teinase  is o la t
ed b y  us ( B a n g a , B aló  1956). F ro m  co llagen  tissu e  conta in ing  o n ly  tra c e s  
or no acid m ucopo lysaccharide  (fo r in s ta n c e  fro m  m atu re  collagen f ib re  of 
ten d o n ) th a t  enzym e dissolves a p ro te in  w hich  co n ta in s  a n eu tra l h e te ro p o ly 
saccharide  an d  w h ich  therefore g re a tly  d iffers from  th e  p ro te in s c o n ta in in g  
th e  know n acid po lysaccharide. W e ( B a n g a , 1958) have  succeeded in  iso la tin g  
th is  m a te ria l in  a p u re  (70 to  100-fold) fo rm . T he pure  su b stan ce  is called 
m u co id 2. C hem ical analysis  has p ro v ed  m u co id 2 to  be d ifferen t fro m  th e  acid 
m ucopo lysaccharides.

In  th e  fu n c tio n a l studies we h a d  s ta r te d  from  th e  hypo thesis  t h a t  i f  th e  
n e u tra l  po ly sacch arid e  belongs to  th e  co llagen  fib re  and  is an  in g re d ie n t o f it 
th a n  changes sh o u ld  ta k e  place in  th e  p ro p e rtie s  o f th e  fib re  a f te r  th e  n e u tra l 
po lysaccharide  h a d  been  eluted fro m  it. T h is hyp o th esis  p roved  to  be  va lid . 
T h e  po ly sacch arid e-free  fibres t r e a te d  w ith  th e  enzym e were d iffe re n t in  the  
chem ical co n trac tio n -re lax a tio n  e x p e rim e n t, in  th e  h y d ro th e rm a l te s t  an d  in 
th e ir  physico-chem ical p roperties. A ccord ing  to  th e  investig a tio n s o f  B a n g a , 
B aló  and  Szabó  (1956), in  40 p e r c en t K J  a t  20° C th e  n a tiv e  co llag en  fib re  
co n tra c ts  to  1/3 o f  its  length  and  becom es th re e  tim es th icker. T h is  is called 
chem ical c o n tra c tio n . A sim ilar re a c tio n  is observab le  during  h y d ro th e rm a l
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c o n tra c tio n . On th e  o th e r  h a n d , th e  f ib re  f ro m  w hich th e  m uco id2 has b een  
re m o v e d  b y  tre a tm e n t w ith  collagen m u co p ro te in ase  m erely sh rin k s  (w ith o u t 
in c re a s in g  in  th ickness) in  these  te s ts . S u b se q u e n tly , th e  fib re  d is in te g ra te s  
in to  filam en ts  and  b reak s . F in a lly , th e  f ib re  as a w hole loses its  d o u b le  re f ra c 
t io n  a n d  is dissolved b y  th e  im bib ing  flu id . T h u s , tre a tm e n t w ith  th e  enzym e 
r e s u l ts  in  th e  fo rm atio n  o f  a fibre w hich h as  lo s t its  s tab ility , as i t  is a p p a re n t 
f ro m  th e  fa c t th a t  d u rin g  h e a t or chem ical c o n tra c tio n  i t  is u n a b le  to  w ork  
b u t  b re a k s  im m ed ia te ly . T h e  d is in teg ra tio n  to  f ib rils  takes place e q u a lly  e ith e r  
b e in g  load ed  w ith  w eigh t o r w ith o u t it.

M eanw hile, th e  physico-chem ical p ro p e r tie s  of the  fib re  also ch an g e , as 
i t  is  c le a r  from  its  b e h a v io u r  in  d ilu te  ace tic  ac id . W hereas th e  u n tr e a te d  fib re  
sh o w s som e swelling in  d ilu te  acetic ac id , fo llow ed by  fib re  fo rm a t on a f te r  
d ry in g  o r p re c ip ita tio n  w ith  sa lt, th e  fib re  t r e a te d  w ith  co llagenm ucopro teinase  
d is in te g ra te s  in  d ilu te  ace tic  acid to  such an  e x te n t  th a t  i t  is no lo n g er possib le  
to  r e c o n s ti tu te  a fib re  fro m  it. This m eans t h a t  fib re  fo rm atio n  re a c tio n  o f  
N a g e o t t e , used also b y  H u z e l l a , can n o t be  ca rr ied  ou t w ith  a f ib re  lack in g  
in  n e u t r a l  po lysaccharides . F ro m  th is  i t  follow s t h a t  th is  n e u tra l p o ly sacch arid e  
is th e  a g e n t w hich keeps th e  fib rils or f i la m e n ts  to g e th e r in  a c e r ta in  s tag e  o f  
f ib re  fo rm a tio n . T h u s, th e  enzym e d issolves a po lysaccharide, w h ich  keeps 
th e  f ib r ils  to g e th e r in  th e  co llagen  fib re . I f  i t  is a b se n t from  th e  fib re , th e  fib rils  
d is so c ia te  in  acetic acid  o r in  co n cen tra ted  s a l t  so lu tions.

T h is  n e u tra l h e te ro p o ly sacch arid e  is b o u n d  to  p ro te in  in  th e  collagen  
f ib re . A ccord ing  to  th e  am in o  acid analysis  o f  th e  p u rest p re p a ra tio n s , th e  
p ro te in  in  question  is a p p a re n tly  d ifferen t f ro m  th e  p ro te in  of co llagen , b u t  
th is  re q u ire s  fu r th e r  s tu d ies . O n th e  basis o f  i ts  çhem ical p ro p ertie s  i t  c an  be  
c o n s id e re d  a n e u tra l h e te ro p o ly sacch arid e . I t  h a s  been  show n th a t  th is  n e u tra l  
p o ly sa c c h a rid e  is responsib le  fo r the  periodic a c id  Sch iff reac tion  o f co llagen  an d  
re t ic u l in  fib res. I f  th is  su b s ta n c e  is d isso lved  fro m  th e  fib res b y  t r e a tm e n t  
w ith  co llag en m u co p ro te in ase , th e  periodic a c id  Schiff reac tio n  d isa p p e a rs  
a lm o s t com plete ly . Collagen f ib re  iso la ted  fro m  th e  ta il  ten d o n  of th e  r a t ,  o r 
sm e a rs  o f  b roken -up  A chilles te n d o n  are m o st su ita b le  for d e m o n s tra tin g  th is . 
B o th  r e a c t  s trong ly  w ith  th e  PA S reag en t i f  u n t r e a te d  and  show  h a rd ly  an y  
re a c t io n  a f te r  tre a tm e n t w ith  co llagenm ucopro teinase .

T h u s , b y  m eans o f th e  enzym e co llagenm ucopro te inase  it  could be p ro v e d  
t h a t  th e  n e u tra l  h e te ro p o ly sacch arid es , th e  ex is te n c e  of w hich has b een  sugges
te d  b u t  n o t  p roved  b y  o th e r  a u th o rs  are in te g ra l p a r ts  o f th e  connective  tissu e  
f ib re . T h e y  are p resen t in  th e  collagen fib re  n o t  as co n tam in an ts  b ecau se  on 
th is  ly s is  th e  p ro p erties  o f collagen  fib re  c h an g e .

O n  th e  basis of its  chem ical analysis w e consider th is  n e u tra l  h e te ro 
p o ly sa c c h a rid e  to  be a m u co id  an d  call i t  m u c o id 2, because th e  b o n d  b e tw een  
th e  p o ly sa c c h a rid e  an d  p ro te in  is v e ry  firm . W e d istingu ish  it  from  m u co id j 
(B a n g a , 1953), w hich is l ib e ra te d  from  co llag en  tissue on h y d ro th e rm a l
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t re a tm e n t. M ucoid2 is responsib le for th e  period ic  ac id  Sch iff reac tion  o f iso la te d  
collagen fib res, w hereas m ucoid j ap p ears  to  be re sponsib le  for th e  b in d in g  o f 
silver. U n fo rtu n a te ly , th e  chem ical basis of th e  la t t e r  reac tion  is s till u n c lea r  
a n d  for th is  reason  we can  say no m ore ab o u t i t .

I t  is th u s  obv ious th a t  in v estig a tio n s in to  th e  n a tu re  of n e u tra l  p o ly 
saccharides a re  s till in an  e lem en ta ry  stage. T he g re a te s t  d ifficu lty  is t h a t  th e se  
agen ts are p re se n t in  q u a n titie s  so sm all th a t  th e y  c a n n o t be analysed  c h e m i
cally . The on ly  w ay  to  ap p ro ach  th em  is b y  th e  u se  o f specific enzym es. In  
c o n tra s t w ith  th e ir  m in u te  q u a n titie s , th e y  a re  im p o r ta n t  com pounds a n d  it  
is no t too  fa rfe tch ed  to  claim  th a t  th e  c la rific a tio n  of th e ir  p ro p e rtie s  w ill 
s tim u la te  fu r th e r  research  in  th e  field  of rh e u m a tism .

C O -R E L A T O R  :

A. de Châtel

(M u aic ipal T h erm al B a th s , B u d a p e s t)

Relation o f Sym ptoms and Pathology in Rheumatic D isease

In  rh e u m a tic  co m pla in ts , th e  leading sy m p to m  is a lm ost u n a n im o u s ly  
pain , accom pan ied  b y  locom otor d is tu rb an ces , m u scu la r a tro p h y , a n d  f in a lly  
by  grave d e fo rm ations.

In  th e  p re se n t p ap er, exclusively  one o f th e se  fo u r sym ptom s, — n a m e ly  
pain , — shall be discussed a t som e leng th .

P hysio logy  teaches us th a t  p a in  can be e lic ited  by  p rac tica lly  a n y  s t im u 
lus, a lth o u g h  th e  energy  invo lv ed  th e re in  m u s t be  considerab ly  su p e rio r  to  
th a t  w hich b rings ab o u t ta c tile  or th e rm a l sen sa tio n s . Im pulses e n c o u n te re d  
in  ev e ry d ay  life need  h a rd ly  be en larged  u p o n  : p ressu re , te a rin g , p rick in g , 
as well as h e a t o r cold are th e  m echan ical im p u lses , w hereas chem ical s tim u li 
include h y p er- o r hyp o to n ic  so lu tions, ac ids, bases, w ith  th e ir  c o n seq u en t 
p H  a lte ra tio n s , an d  fin a lly  e lec trical im pulses.

The q u es tio n  w hich has cla im ed our a t te n t io n  is th e  genesis o f  th e  so- 
called “ rh e u m a tic ”  p a in , i. e. th e  chem ical o r m echan ica l s tim uli resp o n sib le  
for th e  ab o v e , u n d e r given physio logical o r pa tho log ica l co n d itio n s. T his 
fac to r  w ould be th e  m issing lin k  betw een  th e  h isto log ical and  h is to ch em ica l 
a lte ra tio n s  o bserved  in  the  d iseased area a n d  th e  sym ptom s reco rd ed  b y  th e  
p a tien t.

Chemical factors

A ccord ing  to  J e n d r a s s i k  (1955), p o ta ss iu m  is the  com m onest su b s ta n c e  
occurring  u n d e r physio logical cond itions w h ich  m ay  be held  re sp o n sib le  for 
pain ; th e  p o ta ss iu m  se t free b y  cellu lar d e s tru c tio n  an d  behav ing  h en cefo rw ard
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as a n  ex trace llu lar su b s ta n c e  m ay  s tim u la te  th e  neura l fib re -en d in g s  w ith  
a  c o n seq u en t sen sa tio n  o f  p a in . I t  is a m a t te r  fo r fu r th e r  sp ecu la tio n  how  fa r 
th is  p rocess applies to  cells d estro y ed  b y  disease. A noxaem ia c e r ta in ly  does 
in d u c e  pain fu l sensa tio n s — a fa c t c o rro b o ra te d  b y  num erous c lin ica l o b se rv a 
t io n s .  T h e  question  re m a in s , w h e th e r o x y g en  defic iency  and  su b se q u e n t ch an 
ges in  p H  are by  th em se lv es  a su ffic ien t cause  o f  p a in , or w h e th e r th e  a c cu m u la 
t io n  o f  b reak d o w n -p ro d u c ts  due to  poor o x y g e n a tio n  is th e  im m e d ia te  pa in fu l 
f a c to r .  — J e n d r a s s i k  s ta te s  th a t ,  in  his ex p erien ce , h is tam in  p ro v e d  a p o te n t 
s t im u la n t ,  followed — h o w ev er — b y  itc h in g  r a th e r  th a n  pain . W e a re  in d e b te d  
to  L e w i s  for his w ell-know n concept o f th e  “ P -fa c to r” , in c lu d in g  th e  above 
p a in - in d u c in g  agents. U n fo r tu n a te ly , we a re  s till a t  a loss in  re g a rd  to  th e  full 
m e a n in g  covered b y  th is  head in g .

M echanical fac to rs

M echanical fac to rs  a re  u n d o u b ted ly  liab le  to  produce p a in  a n d  a re  com 
m o n ly  m e t w ith  in  e v e ry d a y  life. P a in  u p o n  u n w o n ted  tr a c tio n  o f  in te rn a l 
o rg a n s  corresponds to  th e  ex ten sio n  of th e  sm o o th  m u scu la tu re  a n d  can  be 
e x p la in e d  b y  th e  a t te n d in g  cram ps. R ecen t ex p erim en ts  te n d  to  p ro v e  th a t  
th e  e x tra c e llu la r  space is in c reased  in  rh e u m a to id  a rth ritis . A lth o u g h  th e  
c o n c o m ita n t  d istension  o f  connective  tissu e  can  h a rd ly  give rise to  p a in , i t  
m a y  w ell account for e v e n tu a l tenderness.

P re ssu re  is a n o th e r  f re q u e n t stim u lu s b r in g in g  ab o u t pain . T h e  q u estio n  
seem s to  be, once m ore, w h e th e r  p a in  is se t o ff b y  pressure per se, in  a p u re ly  
m e c h a n ic a l w ay, or as a seco n d a ry  p h en o m en o n  due to  c ircu la to ry  s ta s is , — 
h e n c e , to  anoxia?

E lectrical fac to rs

E le c tr ic a l fac to rs are  m o s t p ro b ab ly  resp o n sib le  for th e  rh e u m a tic  pa ins 
re c o rd e d  b y  p a tien ts  u p o n  changes of a tm o sp h e ric  conditions. T o  d a te , we 
h a v e  no  ad eq u a te  e x p la n a tio n  for th e  c o rre la tio n  o f changes in  a tm o sp h e ric  
io n iz a tio n  and  incidence o f  p a in . H y p o th e tic a lly , th e  rh eu m atic  n o d u le s , w ith  
th e i r  p o o rly  vascu larized  s tru c tu re , m igh t be su b jec t to  pain , w h ich  b rings 
us b a c k  to  th e  concept o f  ischaem ia .

T herm al fac to rs

C old, as a d e te rm in in g  fa c to r  of rh e u m a tic  pa in  is w idely recogn ized , 
a n d  a c ts  v e ry  p ro b ab ly  b y  w a y  of v ascu la r sp asm s w ith in  th e  a ffec ted  tissu es , 
sw in g in g  b a c k  once m ore  to  an o x ia  as th e  c au sa l agen t. A d iffe ren t — an d  
p o ss ib ly  m ore  in te re s tin g  — a sp ec t o f th e  m a t te r  lies in  th e  p ro tra c te d  p a th o 
gen ic  e ffe c t o f cold, as ev e ry o n e  w ith  an  experience  o f  delayed  w ar-tim e  in ju rie s  
d u e  to  ex p o su re  to  cold (n o t fro s t-b ite ) will h a v e  observed.
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A fter th is  b r ie f  su m m a ry , I  shall proceed  to  discuss th e  d iffe ren t gross 
an d  histologic changes w hich  m ay  be invo lved  in  th e  genesis o f pain .

Serous in fla m m a tio n  induces v io len t p a in  w h en ev er i t  tak es  p lace  in  
a closed area  w here m ech an ica l p ressu re  is b o u n d  to  occur. W e are , how ever, 
ju s tif ie d  in  accep tin g  th e  h y p o th esis  th a t  serous in fla m m a tio n  ac ts as a ch em i
cal s tim u lu s up o n  th e  n e u ra l fib re-end ings. T he h istochem ica l basis o f th is  
p a in fu l reac tion  is u n k n o w n . I t  is a cu rren t b edside  experience th a t  a serous 
e x su d a tiv e  process is p a in fu l in  its  in itia l s tage  a n d  g ra d u a lly  b rings a b o u t an  
a d a p ta tio n  of th e  a ffec ted  organs to  m eet th e  needs o f  th e  aug m en ted  flu id  
c o n te n t. A new  o n ru sh  causes renew ed p a in , th o u g h  th e  vo lum e o f serous 
e x su d a te  does n o t n ecessa rily  show  a fu r th e r  increase . A n o th e r d u ly  observed  
fa c t shows th a t  tu b e rc u lo u s  in flam m atio n  is m u ch  less p a in fu l th a n  th e  co r
respond ing  rh e u m a tic  process.

T he rh e u m a tic  g ranu lom e — or K l i n g e s  in te r s t i t ia l  m icrog ranu lom e, 
w hich  appears in  th e  m y o card iu m  as A schoff’s n o d e , —- as well as th e  la rg e  
su b cu tan eo u s rh e u m a tic  nodu les of severe rh e u m a to id  a r th r it is  a re  p ro b a b ly  
as m an y  sources o f p a in . A ccord ing  to  clin ical exp erien ces , M eynet’s nodu les 
are  te n d e r only u p o n  p a lp a tio n ; nonetheless, m u scu la r p a in , e lec tive ly  lo ca ted  
a ro u n d  th e  ten d o n -h ead s , is a freq u en t co m p la in t o f p a tie n ts  w ith  rh e u m a to id  
a r th r it is . I t  is h a rd ly  possib le  to  assess w h e th e r th e  onse t o f p a in  co rresponds 
to  th e  stage  of f ib rin o id  d eg en era tio n  or to  th a t  o f  beg in n in g  g ran u la tio n .

F r e u n d , L e i c h t e n t r i t t  and  St e i n e r  fo u n d  ro u n d  cell in f il tra tio n  o f 
th e  p e rineu ra l tissu es  in  rh e u m a to id  a r th r itis . T hese  f in d in g s m u st, how ever, 
be considered  ca re fu lly  as these  nodules p ro b a b ly  cause p a in  b y  th e  p ressu re  
ex e rte d  upon  n eu ra l fib res.

The fib rous rheum atic nodule, —  th is  te rm in a l fo rm  o f th e  g ranu lom e, is 
a p o te n tia l cau sa tiv e  fa c to r  o f pa in . I t  seem s rea so n ab le  to  assum e th a t  th is  
p o o rly  vascu larized  sca r tissu e  m ay  induce p a in  w hen  in n e rv a tio n  is p re se n t.

F ibrinoid  degeneration, as a pa in fu l fac to r , s tr ik e s  us as th e  m a jo r p ro b 
lem  of its  k ind . A ccord ing  to  K is s ’s la te s t  o b se rv a tio n s , collagenous fib res  
are em bedded  in  a m esh  o f sy m p a th e tic  n e rve-end ings. T h e  su b seq u en t h y p o 
th es is , th a t  th e  g ro u n d su b s ta n c e  rep resen ts  a re c e p to r  fo r pa in fu l sen sa tio n s, 
a n d  th a t  h istochem ical a lte ra tio n s  tak in g  p lace w ith in  th is  su b stan ce  are  a t  
th e  core of rh e u m a tic  co m p la in ts , lies a t  h an d .

I t  is d ifficu lt to  ex p la in  th e  lan c in a tin g , p e rm a n e n t d iscom fort observed  
in  th e  inac tive  phases  o f  th e  disease. The p a tie n t  com plains ab o u t cold, h u m id  
ex trem itie s , w ith  a c rav in g  fo r w arm th . C apillarm icroscop ic  ex am in a tio n s an d  
th o se  of th e  sk in  te m p e ra tu re  afforded ab n o rm a l fin d in g s in  reg a rd  to  th e  
c ircu la tio n  in  th e  sm a lle s t b lood vessels.

T he la te s t  a r té rio g ra p h ie  investig a tio n s o f S e y s s  a n d  L e b  p o in t to  spasm s 
w ith in  th e  a rte rio les , th o u g h  venous flow  is u n im p a ired . F u r th e r  ex p e rim en ts , 
inc lu d in g  e lec trical re g is tra tio n  o f p le th y sm o g rap h y  a n d  sk in  te m p e ra tu re
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a s sa y s , in d ica te  t h a t  p e rfe c tly  h e a lth y  persons d isp lay  a s im ila r p ercen tag e  
o f  a ty p ic a l vascu la r response . T h is fa c t d eno tes th a t  c irc u la to ry  a lte ra tio n s  
a re  in  no  w ay specific fo r rh e u m a tic  d isease.

T h e  fu n d am en ta l q u es tio n  seem s to  be w h e th e r rh e u m a tic  p a in  — and  
so  th e  patho log ica l p rocess — is caused  b y  a p rim a ry  d isease o f th e  collagen 
f ib re s  a n d  ground su b s ta n c e , or b y  som e as y e t u n ex ac tly  d e te rm in e d  d is tu rb 
a n c e  o f  cap illary  c ircu la tio n . In  th e  f irs t case th e  “ P -fa c to r” , re su ltin g  from  
a n  u n d e te c te d  “ rh e u m a tic ”  change o f th e  connective  tissu e  is s till a m a tte r  
fo r  fu tu re  d e te rm in a tio n . I n  th e  .second, we are  ju s tif ie d  in  accep tin g  anox ia  
as th e  responsible P -fac to r .

C O -R E L A T O R  :

A. Richter

(S ta te  I n s t i tu te  o f R h e u m a to lo g y  a n d  M edical H y d ro lo g y , B u d a p e s t)

Mucoid Substances in Degenerative D iseases o f the 
Locom otor Organs

I n  degenera tive  d iseases o f th e  lo co m o to r organs, e x am in a tio n s  o f blood 
a n d  u r in e  revealed  th e  special b e h a v io u r o f p ro te in -b o u n d  hexoses as th e  m ost 
c o n s ta n t  fea tu re . C hem ical e x a m in a tio n  o f ca rtilag inous discs led  to  th e  sam e 
re s u lts .  I t  is possible t h a t  th e  a g en t does n o t a c t on ly  on th e  disc sy s tem , y e t 
i t  is in  th e  discs th a t  th e  changes becom e p e rm a n e n t, on ac c o u n t o f th e ir  
p e c u lia r  m echanical co n d itio n s an d  de fic ien t c a p ac ity  for reg en e ra tio n . A p a rt 
f ro m  a num erica l decrease o f th e  s tru c tu ra l  tissu e  e lem ents, i t  shou ld  be assu m 
e d  t h a t  o steochondro tic  p rocesses are  asso c ia ted  also w ith  a gen era l re a rra n g e 
m e n t o f  th e  disc su b s ta n c e , as seen from  th e  h igher p ro te in  c o n te n t an d  th e  
in c re a se  o f the  d e m o n s tra te d  n e u tra l  p o lysaccharide .

T h e  in te rre la tio n s  o f th e  in te rv e r te b ra l disc system s a n d  th e  organism  
sh o u ld  be  s tud ied  on a b ro a d e r  basis. T he p re se n t e x am in a tio n s  h a v e  y ie lded  
c e r ta in  d a ta  concerning th e  ro le o f h u m o ra l fac to rs  and  of in fec tio n .

T h e  significance o f physico -chem ical ex am in a tio n s is em p h asised  espe
c ia lly  in  early  a lte ra tio n s .



DISCUSSION

Collagen and  C ollagen F ibre

A . A. Tustanovsky

(T he  S ov ie t A cadem y o f M edical Sciences, Moscow)

T h e  m o rp h o lo g ists in  th e ir  a p p ro ac h  to  th e  q u e s tio n  o f  th e  n a tu re  o f co llagen  p re cu rso rs  
d e p a r t  fro m  th e  p rcco llagen , w hich  b iochem ists fro m  th e  so luble  collagen. In s te a d  o f  c losing , 
th e  g a p  is  e v e r  w idening b e tw een  these  view s. T he m o rp h o lo g is ts  have so fa r  fa iled  to  re v ea l 
m o re  a b o u t  th e  fa te  o f th e  p reco llagen  th a n  t h a t  i t  is  “ im b ib e d ” w ith  a “ co llag en o u s”  su b 
s ta n ce . O n  th e  o th e r  h a n d , a ll th e  b iochem ists h av e  focu ssed  th e ir  a tte n tio n  o n  th e  v a rio u s  
p a t te rn s  o f  soluble collagen (N a g e o t te  1931 ; T u st a n o v s k y  1947, 1949 ; H a r k n e s s  e t  al. 
1952 ; G r o ss  e t al. 1951) se ttin g  aside th e  in so lub le  re s id u e  o f collagen fib res .

T h e  fib ro u s  p re c ip ita te s  o f th e  soluble co llagen  w ere  com pared  w ith  th e  « ’ho le  n a tiv e  
co llagen  f ib re  an d  h av e  in d eed  show n s tr ik in g  ro e n tg e n o s tru c tu ra l,  e lec tro n -m ic ro sco p ica l, 
a n d  ch em ica l s im ila rities . B o th  o f th em  have  th e  sam e  am in o -ac id  com position  ( P l o t n ik o v a , 
T s h e r n ik o v ) ; th e y  rev ea l th e  sam e d iffrac tio n  m a x im u m  o f  2.9 Â (H erzog , F a u r e — F r e m ie t , 
B e a r ) a n d  u n d e r th e  e le c tro n  m icroscope d isp lay  th e  sam e  cross s tr ia tio n  (640 Â ). H is to c h em ic- 
a lly , th e y  posses id en tica l p ro p e rtie s  (T u sta n o v sk y , O r lo v sk a y a  1955). In  th e ir  n a t iv e  s ta te  
b o th  a re  t ry p s in - re s is ta n t  (T u sta n o v sk y  e t al. 1952).

T h e  f i r s t  b iochem ical h y p o th esis  re la tin g  to  co llag en  f ib re  fo rm atio n  h a s  b een  p u t  
fo rw a rd  b y  h is to lo g ist (N a g e o t t e  1931). In  his v iew  th e  so luble  collagen is d e p o s ite d  in  th e  
fo rm  o f  se d im e n ta ry  f ib rils  u n d e r  th e  in flu en ce  o f n e u tr a l  sa lts .

T h is  th eo ry  o f co llagen  fo rm atio n  u n d e rla in  b y  th e  c le a r  idea  of a se d im e n ta tio n  m ec h a 
n ism  h as  re c e n tly  som ehow  cam e to  cede i ts  p lace  to  a  v ag u e  and  nebulous c o n c e p t o f  b io 
ch em ists  o n  a “ tra n s it io n ” fro m  th e  soluble collagen to  th e  d e fin itiv e  collagen f ib re  (O r e k h o - 
v it s h , 1952). H ow ever, no view s h av e  as y e t b een  a d v a n c e d  as to th e  m ec h an ism  o f  th is  
“ t r a n s i t io n ” , n o r has i t  b een  c larified  w h a t th e  “ t r a n s i t io n ” p ro d u c t, i. e., co llag en , re a l ly  is.

R esponsib le  for th e  “ t r a n s it io n ” h y p o th es is  a re  th e  lab ile  n a tu re  o f  acid  so lu b le  co llagen  
a n d  th e  g re a t  v a r ia b ility  o f  i ts  fo rm s in  v itro  th e  co llag en  e x tra c ta b le  b y  acid  b u ffe rs  fo rm s 
so lu tio n s , flow ing  an d  dense  gels, p seu d o cry sta ls , m e m b ra n e s  an d  fib res (T u st a n o v sk y  1949). 
On th ese  g ro u n d s  th e  h y p o th es is  has been  p ro p o sed  t h a t  th e  collagen soluble in  a c id  b u ffe rs  
is th e  “ b iochem ical p re c u rso r” o f tissu e  collagen; h en ce  th e  designation  “ p ro c o llag e n ”  (O r e k - 
h o v it s , T u st a n o v sk y , O r e k h o v it s , P lo tn ik o v a , 1948 ; T ustanovsky , 1949).

F o r  th e  “ tra n s it io n ” h y p o th esis  fo rm al s u p p o r t  h a s  been  afforded  b y  o b se rv a tio n s  in  
v ivo , a cco rd in g  to  w hich g lycine  labe lled  w ith  C14 is in c o rp o ra te d  in to  b o th  so lu b le  a n d  in so l
ub le  co llag en  frac tio n s a t  d iffe re n t ra te s . T hree  conclusions w ere p o stu la ted  w ith o u t  su ffic ie n t 
c ritic ism  : 1. T he proco llagen  an d  th e  collagen re p re se n t d iffe re n t p ro te ins ; 2. th e  f ib re  resid u e  
le f t o v e r a f te r  th e  rem o v a l o f  th e  p roco llagen  re p re se n ts  th e  m a tu re  de fin itiv e  co llag en  i ts e lf  ; 
3. th e  p ro co llag en  g ra d u a lly  “ c o n v e rts”  in to  collagen v ia  a  considerab le  n u m b er o f  in te rm e d ia te  
fo rm s (O r e k h o v it s h , 1952).

I n  th e  view  o f H a r k n ess  e t al. (1952), th e  t r u e  biochem ical p recu rso r o f  co llag en  is 
n o t  th e  p ro co llag en , b u t  th e  frac tio n  e x tra c ta b le  w ith  p h o sp h a te  a t pH 9 (th is  is N a g e o t t e ’s 
co llagen  B ). On th e  o th e r  h a n d , accord ing  to  J a c k so n  (1957), and to  Gro ss e t  a l. (1951), 
th e  t r u e  p re cu rso r is th e  frac tio n  e x tra c ta b le  by  n e u tr a l  sa lts . This frac tio n  h as  b e en  n am ed  
“ tro p o c o lla g e n ” . In  th e  a ssu m p tio n  o f these  a u th o rs  th e  tro p oco llagen  p ro d u ced  b y  f ib ro b la s ts  
c o n v e rts  in to  p roco llagen  fro m  w hich  th e  collagen th e n  d e riv es. Tbe sam e a u th o rs  re je c t  th e  
h y p o th e s is  o f  “ tra n s it io n ” a n d  suggest th a t  th e  m ec h an ism  w hich underlies co llag en  fo rm a tio n  
is e ith e r  a n  association  o f  th e  soluble collagen p ro to f ib r i ls  (ad linea tion ) o r a  se d im e n ta tio n  
o f th e  p recu rso rs  d u rin g  th e ir  in te ra c tio n  w ith  m uco p o ly sacch arid es and  a d en y l n u c leo tid e s. 
B a n g a , B aló  and  Szabó (1956) have  come to  th e  co n clu sio n  th a t  collagen fo rm a tio n  can  be 
t ra c e d  b a c k  to  th e  fo rm a tio n  o f a n  exceed ing ly  in tr ic a te  “ p ro te in -m u co p o ly sacch arid e  
c o m p le x ” .

A p p a re n tly , these  h y p o th eses have also fa iled  to  a p p ro ac h  the  d iverg ing  v iew s o f  th e  
m o rp h o lo g is ts  an d  th e  b io chem ists . T he m o rp h o lo g ists  fa iled  to  u n d e rs tan d  w h y  th e  co n cep t

2
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o f  „ p re c o lla g e n ” should  be  e n tire ly  ignored . The sim p le  f a c t  th a t  th e  ap p earance  o f d e f in itiv e  
c o lla g en  f ib re s  is rea lly  p reced ed  b y  th a t  o f the  p reco llag en  f ib re s  co n trad ic ts  th e  d ire c t fo rm a 
t io n  o f  co llagen  from  a so lub le  co llagen . J ackson  (1955) h a d  a tte m p te d  to co rrec t th is  d e fec t, 
a ssu m in g  th a t  f ib ro b la s ts  p ro d u c e  th e  procollagen w h ich  fo rm s precollagen f ib re s  : th e  te rm i
n a l s ta g e  in  collagen fo rm a tio n  w ould  be th e  im b ib itio n  o f  th e  precollagen w ith  tro p o co llag en .

T h e  preco llagen  p ro b lem  h a s  n o t been  f in a lly  a n sw e red . In  m y  op inion, O r l o v sk a y a  
a n d  Z a id e s  (1952) h av e  b een  th e  f i r s t  to  ap p ro ach  th e  p ro b lem . T hey  have e s tab lish e d  th a t  
b e fo re  a  c e r ta in  age th e  p reco llag en  f ib res  o f  th e  e m b ry o n ic  sk in  do n o t possess 2.9-Â  d iffra c 
t io n  ; in  o th e r  w ords, t h a t  th is  im p o r ta n t  p ro p e rty  o f  b o th  th e  m a tu re  collagen a n d  th e  so luble  
co llag en  f ib re s  is a b se n t in  th e  p reco llagenous f ib re s . T h e  p reco llagen  acquires th is  e m in e n tly  
c h a ra c te r is tic  q u a lity  s im u lta n eo u s ly  w ith  th e  loss o f  i ts  a rg y ro p h ilia  and w ith  th e  a p p ea ran c e  
o f  th e  m o rp ho log ical fe a tu re s  o f  th e  m a tu re  collagen. T h ese  fac ts  fu rn ish  in  m y  ju d g e m e n t 
a  re a l  ev id en ce  th a t  th e  p rin c ip a l p ro te in s  o f the  p re co lla g e n  a n d  collagen fib res  d if fe r  in  th e ir  
s t r u c tu r e ,  b u t  th e  sam e fa c ts  h a v e  le f t  open  th e  q u e s tio n  w h e th e r  th e  a lte ra tio n  in  th e  ro e n t
g e n o g ra m  th e  due to  th e  s t ru c tu ra l  changes o f th e  p reco llag en  p ro te in  itself, o r th e  a p p e a ra n c e  
o f  th e  so lub le  collagen w as resp o n sib le  for th is p h en o m en o n .

I n  a tte m p ts  to  decide  th e  la t t e r  p o in t we su b je c te d  to  com plex  h is tochem ical an a ly sis  
th e  re s id u e  o f th e  n a tiv e  co llagen  f ib re  a f te r  re m o v a l o f  th e  soluble collagen. T h e  fin d in g s  
c o n c e rn in g  all th re e  su b s tan ces  a n d  th e ir  com parison  a re  i l lu s t r a te d  in  Table I (T u st a n o v s k y , 
O r l o v s k a y a , and  Za id e s , 1954).

T h ese  d a ta  show  t h a t  th e  p ro p e rtie s  o f th e  f ib re  re s id u e  u n d o u b ted ly  d iffe r  fro m  b o th  
th e  e n ti r e  collagen a n d  th e  p ro co llag en , b u t  revea l no  d iffe re n ce  in  th e ir  am ino acid  co m p o s i
t io n . W e m ig h t conclude t h a t  b o th  th e  p ro te in s, o f  th e  p ro co llag en  and th a t  o f th e  in so lu b le  
re s id u e  d iffe r  from  each  o th e r  so le ly  in  th e  co n fig u ra tio n  o f  th e  po lypep tide  ch a in s a n d  are 
iso m eric . T h is residue we h av e  n am ed  “ c o lla s tro m in ” in d ic a tin g  th a t  i t  fo rm s th e  “ w a rp ” 
o f  co llag en . In  s tu d y in g  th e  m ode o f  com bination  o f p ro co llag en  an d  co llastrom in  we d e p a r te d  
fro m  th e  a ssu m p tio n  th a t  th e  in te ra c t io n  betw een  th e m  re v e a le d  th e  con ju n c tio n  o f  th e  m ic ro 
p h a se s  : th e  p roco llagen  lay e rs  re p re se n t th e  e x te rn a l  m ic ro p h ase , and th e  co lla s tro m in  
f i la m e n ts  th e  in te rn a l one (T u st a n o v sk y  e t a l., 1954). T h e  ad eq u acy  of th is  a s su m p tio n  has 
b e en  su b s ta n tie d  b y  e lec tro n -m ic ro sco p ic  o b se rv a tio n s  ( P ötz and  N e m e t s c h e k , 1956 ; 
W y k o f f , 1952, K e n n e d y , 1955).

Table l

P ro p e rtie s Collagen P ro co llag en R e s id u e

Opt. m icroscopy
a) F o r m .................................................................... f ib ro u s  bun d le f ib re s  a n d  p seudocrysta ls loosened b u n d les
b ) S ta in in g  w ith  : F o o t’s m e th o d  ............ non -arg y ro p h ilic n o n -a rg y ro p h ilic a rg y ro p h ilic  g ran u le s  an d  

b u n d les

red red yellow

Electron-m icroscopy
S m a lle s t  m easu rab le  u n it  in  d ia m ........... 500— 1000 A —  X 50 A (fila m e n t)
Cross s tr ia t io n  .............................................. 640 A 640 A 2.Î0 Â (in fre q u e n tly )

Roentgenography
D if f ra c tio n  m ax im u m  o f 2.9 Â ............ -f + —
O f 640 A  .................................... + —

A m in o  a c id  com position  v e ry  s im ila r  a n d  e q u a lly  specific th ro u g h o u t

S o lu b ility

20.25% 1 0 0 %
b) in  s o lu t io n s  o f  n e u tra l  sa lts  o r a lk a lie s  . 4 0 / *  /0 inso luble

T h erm a l effect
a) th re s h o ld  te m p e ra tu re  o f  c o n tra c tio n  . 6 7 3 C d isso lv es  w ith o u t  co n trac 

t io n  a t  50— 55° C 55° C**
b ) ty p e  o f  c o n t r a c t i o n ....................................... a n iso d iam e tric  (decreas

in g  in  len g th , increas
ing  in  d iam .)

d isso lv es  w ith o u t  con
t r a c t i o n  a t  50— 55° C

iso d iam e tric  (d ec reasin g  in 
le n g th  a n d  d iam .)

* =  s m a lle s t u n it  is th e  p ro co llag e n  m olecu le  =  14 Â in  d iam . 
** =  f in d in g s  o f I. B a n g a .
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T h ?  s tru c tu ra l an d  co m positional d a ta  for co llag en  (p rim ary  collagenous f ib r il )  a re  
p re sen te d  in  T able  II.

E v e ry  m u ltip h as ic  su b  stance is b u ilt up  o f  som ? s tru c tu ra l  un its . As re g a rd s  co llag en , 
th is  u n it  is th e  p rim a ry  f ib r il ,  m easu rin g  in  d ia m e te r  f ro m  500 to  1000 A; i t  is s im u lta n e o u s ly  
a  b iochem ical an d  m o rp ho log ical u n it  (a t th e  e lec tro n -m ic ro sco p ica l level).

Table II

Schematic representation of the build-up of collagen 

(Primary collagenous fibril)

Collagen

Г 1
External microphase of procollagenous 

layers
interfacial border

Procollagen-polysaccharide complex

1
Polysaccharides

I.

Chondroitin sulphuric acid

Procollagenous protein

I
I

Hyaluronic acid

I
Internal microphase of collastromin 

filaments

Collagen protein 
(collastromin as such)

T he co ncep t o f th e  b ip h asic  s tru c tu re  o f  co llagen , a n d  of th e  biochem ical u n i t  a t  th e  
e lectron -m icroscop ica l leve l is u n p reced en ted  and  has n o th in g  to  do w ith th e  m u ltic o m p o n e n t 
s t ru c tu re  o f collagen f ib re . F a u r é -F r é m ie t  (1937) lias b een  th e  f irs t to surm ise  th e  b ico m p o 
n e n t  s tru c tu re  o f collagen f ib re . T he m u ltico m p o n e n t co n cep t is professed a lso  b y  B anga  
(1954), a n d  B anga , B aló a n d  Szabó (1956). M uch a t te n t io n  has been devoted  to  o u r  h y p o th e s is ,  
b y  th ese  H u n g a rian  in v es tig a to rs , b u t  th e y  re g ard  as th e  u ltim a te  u n it o f co llag en  n o t  th e  
p r im a ry  collagenous f ib ril a t  th e  e lectron -m icroscop ica l lev e l b u t  th e  whole b u n d le  o f  co llagen  
f ib res  a t  th e  o p tica l level. T h ey  consider th e  co llagen  f ib re  a hom ogeneous “ ch em ica l u n i t ” . 
U p o n  th e  ac tio n  of h e a t o r  chem ical substances th is  “ ch em ica l u n i t”  disselves, w i th  a  p o rtio n  
o f th e  m u co p o ly sacch arid es a n d  th e  proco llagen  be ing  se t  free  in  th e  process. Su ch  a  d e n a tu re d  
resid u e  w as nam ed  “ m e taco llag en ” (B a nga , B aló , Sza bó , 1956 a , a, c, 1957). T h e  p ro co llag en  
a n d  th e  m etaco llagen  sh o u ld  be com bined a t  th e  m o le c u la r  level by  chem ical b o n d s . In  o u r 
v iew , m etaco llag en  an d  c o lla stro m in  d iffe r from  e ach  o th e r  in  princip le : th e  f i r s t  is th e  p ro 
d u c t o f  d é n a tu ra tio n , th e  l a t t e r  is th e  n a tiv e  s tru c tu ra l  e le m en t o f the  collagen u n i t .  C o llastro 
m in  a n d  p roco llagen  co m bine  a t  th e  e lec tro n -m ic ro sco p ica l leve l as two p h ases.

A ccording to  o u r d a ta ,  each  o f th e  m icrophases o f  th e  collagen u n it is m u ltic o m p o n e n ta l 
a n d  in clu d es m u co p o lysaccharides. In  a d d itio n , in  th e  s tru c tu re  o f th e  c o lla s tro m in  f i la m e n ts  
th e  a rg y ro p h ilic  p ro te in s a re  w edged. The la t te r  c o m p o n e n t is likely  to cause th e  a rg y ro p h ilia  
o f c o lla s tro m in  filam en ts . W e also have  o bserved  (Z a id e s  e t al. 1953) th a t  th e  in te ra c t io n  
b e tw een  th e  m uco p o ly sacch arid es an d  proco llagen  is e s se n tia lly  a  , , tan n in g ” p ro cess . I f  b o u n d  
to  p roco llagen  a t  th e  n o rm al ra tio , th e  m u co p o ly sacch a rid es give rise to a n a tu r a l  c ro ss s t r i a 
tio n  (640 A) o f p roco llagen  f ib re s  in  vitro an d  o f th e  co llagen  u n i t  in  tissue (o u te r  la y e rs  o f  p ro c o l
lagen  m icro p h ase). F ro m  th e  p roco llagen  f ib res  w h ich  a re  poor o r deprived  of p o ly sa cc h a rid e s  
( in n e r lay e rs  o f p roco llagen  m icrophase) th is  s tr ia t io n  p e rio d  is m issing.

T h e  m ode o f in te ra c t io n  be tw een  th e  p ro co llag en  a n d  th e  co llastrom in  re m a in s  to  be 
s tu d ied . T he m u co p o ly sacch arid es p re su m ab ly  p a r tic ip a te  in  th is  m echanism  in a s m u c h  as 
co lla stro  n in  becom es m étach ro m as ie  a f te r  p ro co llag en  h as b een  rem oved, b o th  in  vitro  an d  
u n d e r  p a th o lo g ica l c o n d itio n s, e. g. in  th e  f ib rin o id  focuses. T he co llastrom in  p h a se  y ie ld s  
75 to  80 p e r  cen t, an d  th e  p roco llagen  phase 20 to  25 p e r  c en t o f th e  fresh  w e ig h t o f  co llag en ,

2 *

Polysaccharides Non collagenous proteine
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w h ile  th e  p o rtio n  of n o n -co llag en  p ro te in s  does n o t  e x ce ed  4 to  5 per cen t, a n d  th e  m u co 
p o ly sa c c h a rid e  p o rtio n  a m o u n ts  o n ly  to  0.5 to  1 p e r  c e n t ( B o w e s , 1957).

W e w ish  to  em phasize  t h a t  collagen an d  co llag en  f ib re  a re  tw o d iffe re n t th in g s  ; th e  
c o lla g en  is  synonim ous w ith  th e  p r im a ry  collagenous f ib r i l  a n d  co n stitu tes  a  s t r u c tu r a l  u n it,  
a n  e le m e n t  o f  th e  collagen f ib re .

B e in g  th e  in n er p h ase  o f  co llagen , i t  is co n ceivab le  t h a t  during  fib rillogenesis c o lla s tro -  
m in  a r is e s  before  th e  p ro co llag en  lay e rs . As i t  was e x p e c te d  p reco llagen  and  c o lla s tro m in  h av e  
s e v e ra l  q u a litie s  in  com m on  : th e  ty p ic a l X -ra y  d if f ra c tio n  2-9 A., and 640 A  s t r ia t io n  are  
m iss in g  ; b o th  su b stan ces a re  a rg y ro p h iljc  and  m é ta c h ro m a s ie  ; b o th  fail to  b e d isso lv ed  b y  
p ro c o lla g e n  solvents.

A cco rd in g ly , a ll th e  d a ta  t h a t  charac te rize  c o lla s tro m in  equally  re fe r  to  p ro co llag en  
(see  “ re s id u e ”  in  T ab le  I ) .

A ll th e  availab le  f in d in g s  su p p o r t  th e  id ea  t h a t  c o lla s tro m in  arises in  th e  fo rm  o f  p re co l
la g e n . I t  re m a in s  to  be d ec id ed  w h e th e r  co llastrom in  is a b so lu te ly  iden tica l w ith  p re co lla g e n  or 
is  a  v a r ia n t  o f th e  la t te r .

T h e  d a ta  p re sen te d  a b o v e  te n d  to  prove t h a t  d u r in g  fibrillogenesis th e  p re co lla g e n  is 
s p e c if ic a lly  enclosed b y , o r  su rro u n d e d  w ith , p ro co llag en  la y e rs  an d  stay s o r  p e rs is ts  as th e  
c o lla s tro m in  in  th e  d e f in itiv e  co llag en  u n it.

T h e  m etab o lic  p rocesses in  p roco llagen  a n d  c o lla s tro m in  d iffer from  each  o th e r  in  ty p e  
a s  w e ll a s  in  in te n s ity  (am ino  a c id  in co rp o ra tio n  r a te ) .  T h e  co lla stro m in  m etab o lises  a t  a  v e ry  
lo w  le v e l. I t  can n o t be  ex c lu d ed  t h a t  th e  e x tre m e ly  lo w  m e ta b o lic  level o f  c o lla s tro m in  is an  
e x p e d ie n t ly  reduced  fo rm  o f  m e ta b o lism  o f th e  p re co lla g e n , w hich  a fte r  i t  has b e en  co v ered  
w ith  p ro c o llag e n  lay e rs  p e rfo rm s  th e  new  fu n c tio n s in  th e  m a tu re  collagen u n it.  T h e  o u te r  
p ro c o lla g e n  phase  of co llagen  is in  d ire c t co n tac t w ith  th e  e x te rn a l  env ironm en t a n d  is th e re fo re  
m o re  e x p o se d  to  w ear. P ro c o lla g en  co n seq u en tly  m e ta b o lise s  ra th e r  m ore in te n se ly  th a n  
c o lla s tro m in .

T h e  in te r re la tio n  o f  p reco llag en  an d  c o lla stro m in  is  a  p a r tic u la r  q u estio n  o f  th e  w hole 
p ro b le m  in  th e  re la tio n sh ip  b e tw e e n  th e  p ro te in s  (p ro co llag en , co llastrom in , p reco llag en , 
r e t ic u l in ,  e la s tin , e la s to id in e , e tc .)  in  o n to - and  p h y lo g en esis . T here  can be no d o u b t a b o u t  th e  
t r a n s fo rm a tio n  o f p reco llag en  in to  co llastrom in . T h e  c o rre sp o n d in g  s tru c tu ra l c h an g es  cou ld  
n o t  b e  e sse n tia l. R obb— Sm it h  (1957) has re cen tly  e x p o u n d e d  o u r  concept o f co llagen  s t ru c tu re  
a n d  d re w  som e conclusions as to  th e  re la tio n  be tw een  c o lla s tro m in  and  re ticu lin . S u ch  a n  in te r 
c o n v e rs io n  is h a rd ly  b e liev ab le  co n sid erin g  th e  s t r u c tu r a l  com pleteness o f b o th  c o lla s tro m in  
a n d  re tic u l in .  The tra n s fo rm a tio n  o f  preco llagen  in to  re t ic u l in  is r a th e r  d isp u tab le  ; th e  s im ila 
r i ty  o f  th e  ro en tg en o g ram s (no 2.9 A ) o f  co lla stro m in  a n d  re tic u lin  (p ro te in  f ib r ils  l ib e ra te d  
fro m  m a t r ix )  m e rit  a tte n tio n . O n th e  o th e r  h an d , th e  c ro ss  s tr ia t io n  (640 Â) m ak es re tic u lin  
s im ila r  to  p roco llagen  b u t  n o t  to  co lla stro m in  or p re co lla g e n  (Z a id e s  et a l., 1955). T h e  t r a n s 
f o rm a t io n  o f  p roco llagen  in to  re tic u lin  requ ires a t  le a s t  th e  in co rp o ra tio n  o f  f a t t y  a c id s  in to  
th e  p e p tid e  chains o f p reco llag en  becau se  these  acids a re  th e  chem ica l co n stitu e n ts  o f  re tic u lin  
c h a in s .

S u m m arin g  up  a  few  w o rd s shou ld  he sa id  c o n c e rn in g  th e  s tru c tu ra l p e c u lia r itie s  o f 
c o lla g en , w h ich  de te rm in e  th e  h is to ch em ica l and  e lec tro n -m ic ro sco p ica l c h a ra c te ris tic s  o f  th e  
c o lla g en  f ib re s . T hey  are  d e te rm in e d  b y  th e  p roco llagen  b e ca u se  th is  form s th e  o u te r  p h a se  o f 
th e  c o lla g en  f ib r il. T his o u te r  p ro co llag en  phase  conceals th e  a rg y ro p h ilia  and  m e ta c h ro m a s ia  
o f  th e  p re co lla g e n  (resp . co lla s tro m in )  f ib re s  and  causes th e m  to  co n v ert in to  n o n a rg y ro p h ilic  
a n d  n o n m e ta c h ro m a tic  co llagen  f ib r ils .  T herefore, a n y  d isa rra n g e m e n t of th e  p h ases  is  m a n i
fe s te d  b y  changes in  th e  h is to ch e m ic a l an d  e lec tro n -m ic ro sco p ica l c h arac te ris tics  o f  co llagen . 
T h u s  th e  p icro fu ch sin  re a c tio n  re m a in s  positive  u n til  a  p a th o g e n ic  process d e s tro y s  th e  p ro c o l
la g e n  la y e r .  T he a rg y ro p h ilic  a n d  m e ta ch ro m a tic  re a c tio n s  w ill n o t tu rn  p o sitiv e  u n les s  th e  
p a th o lo g ic a l  process l ib e ra te s  th e  co lla stro m in  fro m  th e  p ro co llag en  coating .

O u r  co n cep t o f co llagen  s t r u c tu r e  and  co llagenogenesis a p p ea rs  to  be cap ab le  o f  e lim in a t
in g  th e  p re s e n t  u n co m p ro m izab le  ru p tu re  in  th e  v iew s o f  m orpholog ists a n d  b io ch em is ts . 
E v id e n t ly ,  f u r th e r  re sea rch  sh o u ld  b e  based  upon  th e  f ru i tfu l  co -o p era tio n  be tw een  b io ch em is ts , 
b io p h y s ic is ts  a n d  m orp h o lo g ists , a n d  u p o n  th e ir  a sso c ia ted  e ffo rts  to  e lab o ra te  new  h is to c h e 
m ic a l m e th o d s  on  a larg e  sca le .
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Fibrinoid Lesions in Connective Tissue

G. V. Orlovskaya

(T he  S o v ie t A cadem y of M edical Sciences, M oscow)

A lth o u g h  f ib rin o id  h as  b een  d escribed  80 y ears  ago, th e  c h a ra c te ris tic s  o f  i t s  s tru c tu re  
h a v e  n o t  b een  c la rified .

M ost au th o rs  ag ree  w ith  N eumann in  t h a t  f ib rin o id  is a re su lt  o f  th e  co llag en  f ib re s ’ 
d e s tru c tio n  com bined w ith  th e  dep o sitio n  o f p lasm a  p ro te in s . A n o th e r g ro u p  o f  a u th o rs  are 
opposing  th is  view , b e liev in g  t h a t  on ly  th e  am o rp h o u s  g ro u n d  su b s tan ce  p a r t ic ip a te s  in  th e  
o rig in  o f fib rin o id  (A l t s c h u l e , A u g e v in e , a n d  o th e rs ) .

Cla r k  e t al. (1936) w ho in v e s tig a te d  th e  f ib rin o id  in  th e  vessel walls a n d  M o w a t  (1947) 
w ho s tu d ie d  i t  in  th e  rh e u m a tic  nodu les , p o s tu la te d  th a t  f ib rin o id  is f ib r in . T h e  f ib rin o id  in 
v esse l walls can  also a rise  as a  re su lt  o f  th e  d é s in té g ra tio n  o f  sm o th  m uscle  f ib re s  (A l b e r t in i, 
1954 ; M ontgo m ery , 1956 a n d  o th e rs ) .

In  o u r  op in ion, K l e m p e r e r  (1950) w as r ig h t  in  w arn ing  ag a in s t th e  te n d e n c y  to  unifi- 
c a te  th e  m ean ing  of “ f ib r in o id ” , considering  th a t  f ib rin o id  d iffers in  co m p o s itio n  as well as 
in  th e  m echan ism  of i ts  fo rm a tio n  fro m  one disease  to  th e  o th e r . F o r ex am p le , in  d issem in a ted  
lu p u s  e ry th em a to d es  th e  f ib r in o id  m a te ria l  m ay  be a d eg rad ed  n u c leo p ro te id .

A t th e  sam e tim e , m a n y  a u th o rs  a re  e v a lu a tin g  lesions o f th e  sam e c h a ra c te r  d iffe re n tly . 
T h is  d iscordance  has i ts  e x p la n a tio n  p ro b a b ly  in  th e  fa c t th a t  th e  in v e s tig a to rs  gen era lly  
re g a rd  collagen as a  o n e -p h ase  sy s tem . W e h av e  show n (T u st a n o v sk y , S e id e s s , O rlo v sk a y a , 
M ik h a il o w , 1954) i t  to  be  a  m u lti-p h ase  sy s tem  consisting  o f m an y  c o m p o n en ts . O u r concep
tio n  p e rm its  a m ore p recise  an a ly sis  o f th e  co m position  o f tissues d isp lay in g  f ib r in o id  lesions.

T he p re sen t p a p e r  d ea ls  w ith  tru e  f ib rin o id  o n ly , i. e. w ith  changes w h ich  ta k e  place 
d ire c tly  in  th e  s tru c tu re  o f  th e  co n n ec tiv e  tis su e . O u r d a ta  hav e  b een  d e riv ed  fro m  h istochem i- 
ca l an a ly ses o f  connective  tis su e  changes obse rv ed  in  a cu te  rh e u m a tic  fe v e r  ; th e  o b jec t of 
th e  s tu d ies  was th e  h e a r ts  in  w hich  we in v es tig a te d  th e  v a lv es, en d o ca rd iu m , m yocard ium ^ 
ep ic a rd iu m , a n d  p e ric a rd iu m .

T he in itia l changes in  th e  c a rd ia l con n ec tiv e  tissu e  m ay  be c o n sid e red  as “ m ucoid  
sw ellin g ” : th e  collagen b u n d le s  becom e sw olle.i, loose, ré fr in g e n t a n d  m é ta ch ro m as ie . M eta- 
ch ro m asia  d isap p ears  in  tis su e  sec tions t r e a te d  w ith  h y a lu ro n id ase .

M etachrom asia  is th e  in te g ra te d  re su lt  dep en d in g  u p o n  th e  p o ly sa cc h a rid e s  in  th e  
g ro u n d  su b stan ce  as w ell as o n  th e  p o ly sacch arid e  co m ponen ts o f  th e  co llag en  co m p lex  in  
w h ich  d iso rgan ization  o f  th e  su rface  phase  h as  o ccu rred . T he la t te r  is p ro n ed  b y  s ta in in g  w ith  
p icro fu ch sin  w hich is f a in t ,  i f  th e  tissu e  h as b een  p rev io u sly  t r e a te d  w ith  co llag én ase  (see fu r 
th e r  below ). T oluid in  b lu e  p o ly m eriza tio n  is due  to  th e  re lease  o f  th e  p o la r  g ro u p  o f  th e  p o ly 
sacch arid es. M arked h y d ra tio n  o f  th e  m u co p o ly sacch arid es re leased  fro m  th e  co llag en  an d  the  
g ro u n d  su b stan ce  ex p la in s th e  a p p ea ran c e  o f sw elling in  th e  a ffec ted  a rea s.

T he co n d ition  in  w h ich  o n ly  sw elling is o b se rv ed  an d  m e ta c h ro m a tic  su b s ta n c es  a re  
seen  to  a p p ea r, m ay  b e  s ti ll  rev e rsib le . I t  is th e  s tag e  o f in c ip ien t collagen d iso rg a n iz a tio n , and 
we call i t  th e  f ir s t  s tag e .

As th e  process a g g ra v a te s , con n ec tiv e  tis su e  d iso rg an iza tio n  becom es m o re  a n d  m ore 
e v id e n t w ith  th e  a cc u m u la tio n  o f  su b stan ces n o rm ally  n o t  e n co u n te red  in  n o rm a l co n n ec tiv e  
tis su e . In  th e  affec ted  a re a  th e  co n n ec tiv e  tis su e  is sw ollen a n d  hom ogenous, d isp la y in g  baso p h il
ic sp o ts  (h em a to x y lin  a n d  eosin). T he n ucle i o f  th e  f ib ro cy te s  are  sw ollen, lo o sen ed , occasion
a lly  d im  (kario lysis).

On tre a tm e n t w ith  p icro fu ch sin  th e  tis su e  s ta in s  re d , b u t  rev ea ls  som e y e llo w  spo ts, 
th e  f ib r il la r  s tru c tu re  is n o t  v isib le . A fte r  t r e a tm e n t  w ith  co llagenase , th e  re d  c o lo u r fades and 
m u c h  m ore yellow  m a te r ia l  a p p e a rs . As h as b een  show n p rev io u s ly  (T u st a n o v sk y  a n d  Orlov
sk a y a ) sta in in g  red  s ta in in g  w ith  p icro fuchsin  is a  specific  q u a lity  o f  p ro c o llag e n , a n d  n o t o f 
th e  w hole collagen. On th e  o th e r  h a n d , collagenase  d igests th e  p roco llagen  w h en  i t  is e lim in a ted  
fro m  th e  collagen sy s te m  w h ich  has b een  d e s tro y ed  u n d e r p a th o lo g ica l co n d itio n s . T he d isap 
p e ara n ce  o f  th e  red  co lo u r fo llow ing t re a tm e n t  w ith  collagenase p o in ts  to  la rg e  d iffu se  deposits 
o f  re leased  proco llagen  in  th e  a ffec ted  a reas ; a t  th e  sam e tim e  co lla s tro m in  s ta in in g  appears 
y e llo w .

W ith  to lu id in e  b lu e , f ib rin o id  lesions s ta in  m e ta ch ro tn a tica lly , b u t  d isp la y  som e b lu ish  
g re y  a rea s. Follow ing p re tr e a tm e n t  w ith  h y a lu ro n id ase , th e  m e ta ch ro m as ia  d isa p p ea rs  in  
som e places, b u t p e rs is ts  in  o th e r . Period ic  ac id  S ch iff sta in in g  is m a rk e d ly  in te n s iv e . In  such 
a rea s  focal deposits o f  f ib r in  a re  obse rv ed  ; w ith  azan  th e  la t t e r  s ta in s  b lu e , w ith  occasional 
re d  sp o ts. T he collagen f ib re s  b eg in  to  possess a rg y ro p h ilic  p ro p e rtie s . S im ila r co n n ec tiv e  tissue
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le s io n s  a re  dem onstrab le  in  e v e ry  p a r t  o f  th e  h e a rt : th e  v a lv e s , th e  an n u lu s  f ib ro su s , th e  e n d o 
c a r d iu m  a n d  in  areas a d ja c e n t  to  th e  m yocard ium .

T hese  h istochem ical o b se rv a tio n s  p o in t to  a d iso rg a n iz a tio n  o f th e  collagen. I t  is th e  
s e c o n d  s ta g e  in  w hich th e  d e p o s itio n  o f  p lasm a-p ro te in s (e. g . f ib r in )  ad d s i ts e lf  to  th e  g ra v e  
le s io n s . Since i t  is only a t  th is  s ta g e  t h a t  f ib rin  can  be re v e a le d , th e  sw elling o f th is  ty p e  m a y  
o n ly  b e  considered  as “ f ib r in o id  sw e llin g ” .

A s regards th e  m o d e rn  c o n c e p t  o f  th e  m echanism  b y  w h ich  su ch  connective  tis su e  lesions 
a r is e ,  th e  following sh o u ld  b e  sa id . I n  rheu m atism  i t  is  th e  co n n ec tiv e  tis su e  in  w hich  th e  
sp  ecific  exsudative  processes ta k e  p lac e .T h e  hyperergic s ta te  g iv es rise  to  in creased  p e rm e ab ility -  
in  t is s u e s  an d  vessels on th e  b a s is  o f  w hich  and th e  in flu e n ce  o f  p a th o g en ic  b a c te r ia  th e  co n d i
t io n s  a re  c rea ted  w hich in d u c e  d iso rg an iza tio n  of th e  co llag en  a n d  th e  m u co p ro te in s  o f th e  
g ro u n d  su b stan ce . These c h an g e s  ta k e  place essen tia lly  as a  re su lt  o f  th e  e ffec t o f  b a c te r ia  
a n d  t is s u e  enzym es. T he p ro d u c ts  o f  decom position  p ass in to  th e  b lood s tre a m , w here  th e y  
b e c o m e  au toallergen ic  a n d  e n h a n c e  th e  developm ent o f  e x su d a tiv e  a n d  d e s tru c tiv e  processes.

U p o n  th e  action  o f th e  n u m e ro u s  facto rs, va rio u s su b s ta n c e s  accu m u la te  in  th e  a ffec ted  
a r e a ,  so m e  appear from  th e  c o n n e c tiv e  tis su e , o thers fro m  th e  b lood . T h ey  in clu d e  proco llagen  
a n d  o th e r  p ro teins and  m u co p o ly sa cc h a rid e s  se p a ra ted  fro m  th e  collagen co m plex , p ro te in s  
a n d  m u copo lysaccharides o f  th e  g ro u n d  substance, b lood  p ro te in s ,  a c tiv e  ce llu la r su b stan ces , 
a n d  th e  p ro d u c ts  o f cell d e s t ru c t io n . T he accu m u la ted  su b s ta n c e s  c o n v ert in  va rio u s w ays. 
T h e  p ro co llag en  and p o ly sa c c h a rid e  m a y  form  new  a b n o rm a l co m b in a tio n s.

F ib rin o g en  is c o n v e rted  in to  f ib r in  and  th read s d e p o s ite d  b e tw een  th e  connective  tis su e  
f ib re s .  I n  an o th er ty p e  o f  c o n v e rs io n  th e  su lp h u ra ted  ac id  m u co p o ly sacch arid es, lib e ra te d  
f ro m  th e  connective tissu e  c o m p o u n d s , in te ra c t w ith  th e  p la sm a  fib rin o g en  w hich  m ay  se ttle  
o n  th e  su rface  of th e  d iso rg an ized  co llag en  fibres. These f ib re s  a re  a rgy ro p h ilic . A p re co n d itio n  
o f  t h e  co llagen  fibres to  b ecom e a rg y ro p h ilic  is th a t  th e  f ib r in  i ts e lf  be  a rg y ro p h ilic  ( T u S T A -  
NOVSKY, O rlovskaya).

A rg y roph ilia  in  re tic u lin  f ib re s  depends essen tia lly  u p o n  cy stin e  —  co n ta in in g  p ro te in s  
(p la s m a  p ro te in s  —  fib rin o g e n , a lb u m in )  deposited  in  th e i r  m a tr ix  (O rlo v sk a y a , T u st a - 
n o v s k y  a n d  Za id es). T his is a p p a r e n t ly  th e  m echanism  o f  a rg y ro p h ilia  in  th e  collagen f ib re s  
w h ic h , in  th e  opinion o f m a n y  a u th o r s ,  is th e  c h a ra c te ris tic  fe a tu re  o f f ib rin o id .

L e t  us now consider th e  c o n c e p t  o f th e  “ fib rino id  le s io n ”  o f  con n ec tiv e  tis su e  acco rd ing  
to  t h e  a b o v e  view. On th e  e v id e n c e  o f  ou r obse rv a tio n s, in  su c h  lesions th e  collagen f ib re s  
p a r t i c ip a te  directly . T he fo llo w in g  s ta in in g  c h arac te ris tic s  a re  com m on  to  f ib rin o id  lesions 
in  t h e  co n n ec tiv e  tissue : in  se c tio n s  s ta in e d  w ith  p ic ro fu ch sin  ye llow  sp o ts  a re  v is ib le , m e ta -  
c h ro m a s ia  is uneven, d isp lay in g  o c ca sio n a l b lu ish  g rey  a rea s  ; f ib r in  is p re se n t a n d  th e  collagen  
f ib r e s  a re  argyrophilic.

I n h e re n t  in th e  co n cep t “ f ib r in o id  lesion” is a c h a in  o f  d iffe re n t co n d itions o f con n ec tiv e  
t is s u e ,  a ll arising  from  th e  d e c o m p o s itio n  of th e  collagen a n d  g ro u n d  su b stan ce . T he re leased  
p r o te in  a n d  polysaccharide c o m p o n e n ts  o f  connective tis su e  co m b in e  w ith  th e  p ro te in  an d  th e  
s u b s ta n c e s  o f polysaccharide  n a tu r e  o f  th e  blood p lasm a , p r im a r i ly  w ith  fib rin o g en . So we 
c a n n o t  ag ree  w ith  th e  c la ss if ic a tio n  o f  fib rino id  as a  “ d e p o ly m erized  m u co p o ly sacch a rid e” 
( J u s t in — B esançon), “ g ro u n d  su b s ta n c e  p re c ip ita te ”  (A l t s c h u l e  an d  A u g e v in e ), o r “ co n 
d e n se d  f ib r in ” (Mowat). M o rp h o lo g ica lly , th e  word “ sw ellin g ”  m ig h t be  th e  b es t to  c h a ra c 
te r iz e  t h e  fib rino id  change in  c o n n e c tiv e  tissue ; we th e re fo re  suggest th e  use o f  th e  te rm  
“ f ib r in o id  sw elling” .

T issu e  th a t  reveals f ib r in o id  a lte ra t io n , still rem a in s v ia b le  tis su e . T his is co n firm ed  b y  
th e  f a c t  t h a t  th e  organism  fa ils  to  re sp o n d  w ith  a cellu la r re a c tio n  to  su ch  a lte ra tio n s .

T o g e th e r  with f ib rin o id  sw e llin g , focal necroses o c cu r in  th e  connective  tis su e , a  q u a li
t a t i v e ly  d iffe ren t p h en om enon , a lth o u g h  in  scientific  l i t e r a tu r e  b o th  m eanings a re  used  to  
id e n t i f y  “ f ib rin o id ” .

T h is  is the  aspect o f “ f ib r in o id  necrosis”  o f th e  en d o ca rd iu m  a n d  th e  vessel w alls. 
A  m a s s  o f  granules or g lo b u les, b a so p h ilic  on  s ta in ing  w ith  h aem ato x y lin -eo sin , is v isib le  in  
th e  c e n t r e  o f  such areas, w ith  ty p ic a l ly  larg e  basophilic cells s i tu a te d  a t  th e  p e r ip h e ry  of th ese  
a re a s .  H istochem ica l e x a m in a tio n s  p o in t  to  th e  n ec ro tic  a l te ra t io n  o f th e  collagen fib res . 
F ib r in  is  u su a lly  no t e n c o u n te re d  in  th e  necrosed areas. O n th e s e  g ro u n d s, i t  m a y  be s ta te d  
t h a t  , , f ib r in o id ” necrosis re a l ly  re p re s e n ts  g ravely  p ro g ressiv e  d e g en e ra tio n  o f th e  connective  
t is s u e .

H y a lin o sis is p ro b a b ly  th e  r e s u l t  o f  a lte ra tio n s in th e  p re v io u s ly  d isorgan ized  con n ec tiv e  
t is s u e ,  d u r in g  th e  stage o f sw ellin g . I n  such  tissues th e re  a re  n o  fre sh  d ep o sits , o f f ib rin . P a r t  
o f  th e  p ro te in s  o rig inating  fro m  th e  p la sm a  is e lim in a ted , w h ile  th e  re s t  rem ain s in  th e  focus 
o f  h y a lin o s is ,  changed in  i ts  c o m p o s itio n .

A lth o u g h  in rh e u m a tism  th e  in te rce llu la r  co n n ec tiv e  t is su e  changes are genera lized , 
th e  g r a v e s t  lesions are lo ca lized  in  tb e  valves, th e  e n d o c a rd iu m , an d  th e  ten d in o u s  cords.
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In  all th ese  s tru c tu re s  “ ch o n d ro id  tis su e ” is e n co u n te re d , r ich  in ch o dro itin  su lp h a te  ( T r e t ia - 
kov , 1916 ; M e y e r  e t a l., 1956). In  th e  dev elo p m en t o f  p a th o lo g ica l s tru c tu re s  e x tre m e  sig n i
ficance is g en era lly  assigned  to  th e  ch o n d ro itin  su lp h a te s  as com pounds w ith  a m o st in te n s iv e  
surface  a c t iv ity . T he p a th o lo g ica lly  d isorganized c h o n d ro id  tissue  form s, so to  say  th e  base 
for th e  d ep o sitio n  o f th e  v a rio u s p ro te in s (d is loca ted  proco llagen , blood p ro te in s )  ; coarse 
co n g lo m era tes  a rise , d iffe rin g  in  s tru c tu re  from  n o rm al f ib r illa ry  collagen.

S u ch  fo rm atio n s  u su a lly  rep re sen t sclerosis, —  th e  te rm in a l stage of th e  p a th o lo g ic  
change . In  th e  course o f  rh e u m a tic  fever p rogressive  w ith  rem issions and re p e a te d  a tta c k s ,  
th e  v a rio u s lesions desc rib ed  ab ove  are  piled one u p o n  th e  o th e r  u n til th e  g rav e  p a th o lo g ica l 
co n n ec tiv e  tissu e  d iso rg an iza tio n  tak es place w hich  e v e n tu a lly  leads to sclerosis d e fo rm an s.

On the Submicroscopic Structure o f the Intercellular Substance 
in Connective Tissue

Gy. Rom liányi

(D e p t, o f P a th o lo g y , M edical U n iv e rs ity , Pécs).

B y  p o la riza tio n  m icroscopic  m eth o d s (a n iso tro p ic  s ta in in g  and  en zy m atic  p ro ced u re s)  
i t  can  be  d e m o n s tra te d  t h a t  th e  e la stic  an d  collagen f ib re s  consist o f a system  ol p ro te in  and  
acid  m u co p o ly sacch arid e  fib rils . In  th e  e lastic  f ib res  b o th  co m ponen ts ru n  a sp ira l c o u rse  the  
th re a d  ang le  being  45° in th e  a o r ta  o f  th e  n ew born  a n d  20 to  25° in ox  lig a m e n tu m  n u ch ae . 
T he a m o u n t o f  m u co id  an d  t h a t  o f th e  collagen c o m p o n e n ts  can also be e s tim a te d  in  v a rio u s 
fib res. T h e ir  ra tio , th e  so-called  in e tach ro m atic  in d e x , ran g es from  6.0 (m ucoid  co llag en  in 
d isks) to  0.5 (sk in ). Y oung  e le m en ta ry  fib res have  a h ig h  in e tach ro m atic  in d ex  w hich  decreases 
w ith  age an d  is a re liab le  in d ic a to r  o f d iffe re n tia tio n , ag ing  and  o th e r  p a th o lo g ic  p rocesses 
tak in g  p lace  in  th e  in te rc e llu la r  su b stan ce  of co n n ec tiv e  tissue . R e ticu lin  f ib re s  a n d  b asa l 
m em b ran es a re  fu r th e r  ch ara c te riz ed  b y  th e ir  o r ie n ta te d  lipo id  com ponen t, an d  th u s  re p re se n t 
n o t “ p reco llag en eo u s” b u t  d iffe re n tia te d  fu n c tio n a l s tru c tu re s .

F ro m  th e  fu n c tio n a l p o in t o f  view , tw o d iffe re n t a n d  opposite  changes can  be d is tin g u ish 
ed in  th e  co n n ec tiv e  tis su e , (i) A t th e  sites o f i r r i ta t io n  a n d  ac tiv a tio n , th e  c o n n ec tiv e  tissue 
fib res  u n d erg o  m ucoid  tra n s fo rm a tio n  w ith  in creas in g  in e ta ch ro m atic  in d ex , w ith  s t ru c tu ra l  
loosening a n d  en h an ced  d iffusion , (ii) T he d im in u tio n  o f  th e  m ucoid co m p o n en t in  th e  in te r 
cellu la r su b s ta n c e  (decrease  o f in e tach ro m atic  in d ex ) lea d s  to  sclerosis, w hereby  th e  c o n d itio n s 
o f d iffu sio n  a re  im p a ired  an d  th e  depositing  of p ro te in s  a n d  lipoids ensues.

T hese  o p p o site  changes o ccurring  in th e  co n n ec tiv e  tissue  substance  p la y  a  s ig n ific a n t 
role in  physio log ic  a n d  m o rb id  processes.

H istocheinical Studien on a Microstructural Basis of the Aniline R eaction
in Elastic and Collagen Fibres

K. Viszlóy, M. N ém eth— Csóka

(D ep t, o f P a th o lo g y , M edical U n iv e rs ity , Pécs).

In  h isto log ic  sec tions m o u n ted  in an iline  th e  b ire frin g en ce  of e lastic  an d  co llag en  fib res 
u n d erg o es c e r ta in  changes : th e  e lastic  fib res  show  n e g a tiv e  b irefringence, w hile th e  collagen 
fib res  a p p e a r  po sitiv e  o r s lig h tly  n eg ativ e , d ep en d in g  on  th e ir  age.

I f  a d iffu sio n  in h ib ito r  C anada b a lsam  is a d d e d  to  th e  an iline, th e  an ilin e  re a c tio n  of 
th e  co llagen  is b locked . A fte r  acy la tio n  th e  co llagen  f ib re s  re ac t to aniline like  e la s t ic  fib res 
and  in v a r ia b ly  show  s tro n g  n e g a tiv e  b irefringence. T h e  in c reased  re a c tiv ity  o f a c y la te d  collagen 
to  an ilin e  is p ro b a b ly  due to  a  b lockage of th e  O H - a n d  n o t  to  th a t  o f th e  N H 2-sid e  groups 
on th e  s u b s tra te  since a f te r  re ac tiv a tio n  o f th e  O H  g ro u p s  by  d eace ty la tio n  w ith  a lk a lic  h y d ro 
lysis th e  an iline  re a c tio n  d isap p ears . I t  is p re su m ab ly  fo r th is  reason  th a t  th e  e la s t ic  fib res 
w ith  th e ir  low  h y d ro x y p ro lin e  co n te n t re a c t re a d ily  w ith  aniline b u t  poorly  o r  n o t  a t  all, 
w ith  co llagen  w hich  is c h a ra c te riz ed  by  h igh  h y d ro x y p ro lin  co n te n t. No change in  th e  aniline
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r e a c t io n  o f  collagen w as fo u n d  a f te r  th e  follow ing h is to ch em ica l p ro cedures : su lfa ta tio n , 
d e s a m in a t io n , o x y d a tio n , s p l i t t in g  o f  th e  h y d rogen  a n d  c o v a le n t bands. In  sections, th e  p re p a r 
e d  p r o -  a n d  m etaco llagen  f ib re s  b e h a v e  like  collagen f ib re s  in  ev ery  respec t.

The Action o f Collagenase on Collagen Fibres in Vascular W alls

M. N ém eth—Csóka, E rzsébet Simor

(D e p t, o f  P a th o lo g y , M edical U n iv e rs ity , Pécs).

I n  sp ite  o f i ts  w e llknow n e ffe c t collagenase is  r a re ly  used  in  h isto log ical te c h n iq u e s , 
b e c a u se  o f  th e  m an y  co n tro v e rs ia l d a ta  regard ing  i ts  a c t io n  an d , p a r tly , because  th e  m eth o d s  
o f  d e m o n s tra t in g  en zy m atic  a c t iv i ty  (release o f  n i tro g e n , change o f v iscosity , q u a n ti ta t iv e  
c h a n g e s ,  e tc .)  are  b iochem ical r a th e r  th a n  h isto log ical.

I n  th e  p re sen t s tu d ies , th e  to x in s  o f Cl. p e rfr in g e n s  107— 109 and  p u rif ie d  co llagenase  
w e re  u se d . T he ac tio n  o f th e  en zy m e  o n  th e  collagen f ib re s  w as exam ined  b y  p o la r iz a tio n  m ic ro 
sc o p ic  m e th o d s : th e  o rg an ized  c h a ra c te r  o f collagen p ro te in ,  a n d  i ts  decom position  b y  E b n e r ’s 
p h e n o l  re a c tio n  an d  th a t  o f  th e  o rg an ized  m ucoid c o m p o n e n ts  b y  an iso trop ic  R iv an o l s ta in in g . 
I n  n a t iv e  o r  a lcohol-fixed  e m b e d d e d  sections o f a o r ta  th e  decom position  o f  co llagen  d u e  to  
c o lla g e n a se  cou ld  be well o b se rv ed . M ucoid an d  its  p r o te in  m o ie tie s  w ere eq u ally  d ep o ly m erized . 
T h is  o b se rv a tio n  also in d ic a te s  t h a t  in  th e  collagen, m u c o id  a n d  p ro te in  c o n s titu te  a  com b in ed  
s y s te m , b ecau se  o f w hich  th e  e n z y m a tic  action  p re s u m a b ly  th e  p ro te in  co m p o n e n t re su lts  
in  t h e  d eco m p o sitio n  also o f  th e  m u co id  com p o n en t. I n  a g ree m e n t w ith  d a ta  in  th e  l i te r a tu re  
i t  h a s  b e e n  fo u n d  th a t  th e  d e p o ly m e riz a tio n  in d u ced  b y  collagenase  tak es  p lace  m o re  ra p id ly  
in  t h e  t is su e s  o f  young su b je c ts .

T he Oedema-Inducing E ffect of D isodiuni-Ethylenediam ine-Tetraacetate
(EDTA—N a2)

Gy. Kasza, G. K elényi

(D e p t, o f  P a th o lo g y , M edical U n iv e rs i ty , Pécs).

I n  th e  m orphologic a n d  fu n c tio n a l s ta b ility  o f  th e  c ap illa ry  walls a  p ro m in e n t ro le  is 
p la y e d  b y  th e  calcium  c o n ta in e d  in  th e  in te re n d o th e lia l  cem en ting  su b s tan ce . D iso d iu m  
e th y le n e d ia m in e - te tra a c e ta te ,  h a v in g  a n  a ffin ity  to  c a lc iu m , p ro v id es th e  p o ss ib ility  o f  s tu d y 
in g  th e  m o rp ho log ical a n d  fu n c tio n a l  changes a sso c ia ted  w ith  th e  m ob iliza tion  o f  ca lc iu m  in  
th e  c a p i l la r y  walls. The su b c u ta n e o u s  in jec tio n  o f E D T A -N a 2 p roduces oedem a. T h is  is  well 
d e m o n s tr a te d  b y  th e  in tra v e n o u s  a d m in is tra tio n  o f E v a n s  b lu e  to  s ta in  th e  o e d em ato u s  a rea . 
T h e  d e g re e  o f  oedem a can  be  d e te rm in e d  q u a n ti ta t iv e ly .  T h e  effect o f E D T A -N a2 c a n n o t be 
n e u tr a l iz e d  e ith e r  by  a n tih is ta m in ic  su bstances or b y  th e  an ta g o n is ts  o f 5 -h y d ro x y - try p ta -  
m in e . T o  e x p la in  i ts  e ffec t, i t  is a ssu m e d  th a t  E D T A -N a2 b in d s  th e  calcium  of th e  e n te re n d o th e -  
l ia l  c e m e n tin g  substance  w h e reb y  th e  l a t te r  is loosened  a n d  p e rm eab ility  is in creased .

Histochem ical Exam ination o f Intervertebral Disks

I. Fodor

(S ta te  In s t i tu te  o f  R h e u m a to lo g y  and M edical H y d ro lo g y , B u d ap es t)

I n  19 in d iv id u a ls  i t  h as b e en  ex am in ed  w h e th e r th e  d isk s ta k e n  from  d iffe re n t reg io n s 
o f  t h e  s p in a l  co lum n ex h ib it h is to ch e m ic a l d ifferences. N o c o n s is te n t a n d  s ig n ifican t d iffe ren ce  
w as r e v e a le d  b y  th e  m eth o d s a p p lie d . In  th e  d isks o f  o ld  in d iv id u a ls  fa t  deposits o c cu r. T he 
f a t  w h ic h  u n d e r  n o rm al c o n d itio n s is  fin e ly  d is tr ib u te d  o r  b o u n d , m ay  be re leased  in  d eg en e 
r a t iv e  p ro c esses  an d  becom e m o rp h o lo g ica lly  d e m o n s tra b le . T h is  p o in ts  to  fa t  b e in g  a n  essen 
t ia l  c o m p o n e n t  o f th e  basic  su b s ta n c e  o f disks.
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Comparative H istochem ical Exam ination o f Fibrinoid Changes in V essels

Z. B. Mónus, Éva H orváth, Sz. Yirágh

(D e p t, o f P a th o lo g y , M edical U n iv e rs ity , Szeged)

In c reasin g  a tte n tio n  h as re ce n tly  been  fo cu ssed  o n to  collagen d iseases. C lin ic ians 
a n d  p a th o lo g is ts  hav e  en d ea v o u red  to  d e te rm in e  th e  p ro p e rtie s  o f fib rino id , a su b s ta n c e  w hich  
in  th ese  co n d itions can  be d e m o n s tra ted  by  h is to m o rp h o lo g ic  m eth o d s. T he e x a m in a tio n s , 
ho w ev er, re su lted  in  c o n tra s tin g  d a ta  as regards th e  o r ig in , m ate ria l c h a ra c te r , a n d  s ta in in g  
q u a litie s  o f  fib rin o id .

O ur p u rpose  was to  s tu d y  c o m p ara tiv e ly  a n d  in  d e ta il  th e  v ascu la r f ib r in o id  changes 
o ccu rrin g  in  collagen d iseases (p a n a rte r it is  nodosa , d isse m in a ted  lu p u s e ry th e m a to d e s , sc lero 
d e rm a , rh e u m a tic  fev er) , f u r th e r  in  m alig n an t nep h ro sc le ro sis , and  d iab e tic  g lom eru losc lerosis.

A pp ly ing  n u m ero u s s ta in in g  m eth o d s an d  h is to ch e m ic a l p rocedures, i t  h a s  b e en  fo u n d  
th a t  th e  f ib rin o id  p re se n t in  th e  vessel walls in  d if fe re n t d iseases has id en tica l h is to ch e m ic a l 
q u a litie s . A m o u n t an d  d is tr ib u tio n  of fib rin o id  in  th e  vesse l w all depend  on age an d  th e  se v e rity  
o f  v a sc u la r  lesions. T he f ib rin o id  o rig in a tes , a t  le a s t p a r t ly ,  fro m  th e  lum en o f d a m a g ed  vessels. 
T h e  a ssu m p tio n  th a t  f ib rin o id  is a degen era tio n  p ro d u c t  o f  th e  basic  su b stan ce  o f  co n n ec tiv e  
tis su e  or sm o o th  m uscle f ib res  c an n o t be p ro ved . D eg en e ra tiv e  changes o f th e  co llagen  co n n ec
t iv e  tissu e  do no t p ro d u ce  a su b stan ce  w hich m ig h t b e  re g ard e d  as h isto ch em ically  id en tica l 
w ith  f ib rin o id  in th e  vessel walls.

Rheum atic Bone-Changes in the Copper Age

G. Gáspárdy

(S ta te  I n s t i tu te  o f  R heu m ato lo g y  an d  M edical H ydro logy , B u d a p es t)

P a leo -pa tho log ic  e x am in a tio n s  revea led  a r tic u la r  disease  to  be one o f th e  m o s t a n c ien t 
a n d  w idesp read  a ffec tions. T he cases p re sen ted  show  t h a t  in  th e  copper age a r t ic u la r  bone- 
ch an g es h a d  m an ifes ted  th em selves w ith  th e  sam e p a tte rn s  t h a t  are  en co u n te re d  to -d a y . In  
th e  d ev elo p m en t o f  th ese  m o rb id  processes an  im p o r ta n t  ro le should  be a t t r ib u te d  to  fac to rs  
o rig in a tin g  in  th e  o rg an ism , as these  processes d id  n o t  change  in  th e  course o f  m a n y  th o u 
sa n d  y ears. On th e  o th e r  h a n d , diseases in d u ced  b y  b a c te r ia  and  v iru ses a re  a lw ay s 
ch an g in g , because  th e  m u tu a l  a d a p ta tio n  o f th e  p a th o g e n ic  ag en t and  th e  o rg a n ism  re su lts  
in  changes o f  th e  m o rb id  p a tte rn s .

Rheum atic Changes o f Bones and their Palaeodem ographic Significance
in the Copper A ge

J. Nemeskéri

(D e p t, o f  A n th ro p o lo g y , M useum  o f N a tu ra l  Sciences, B u d a p es t)

T he d em o graph ic , social an d  en v iro n m en ta l re la tio n sh ip s  o f  som e p a la eo p a th o lo g ic a l 
in v es tig a tio n s  carried  o u t  in  co llab o ra tio n  w ith  D r. G. G ásp á rd y  have been  d iscu ssed . In  th e  
e a r ly  a n d  la te  periods o f th e  Copper Age, i. e. b e tw een  2500 an d  2000 B. C., peo p les th a t  had  
m ig ra te d  in to  H u n g a ry  fro m  th e  S o u th -E as t liv ed  to g e th e r  w ith  the  ab o rig in a l in h a b ita n  t  
o f  th e  neo lith ic  period . In  re ce n t years, ex p erts  o f th e  H u n g a ria n  N a tio n a l M useum  u n e a r th e s  
230 sk e le to n s in  P o lg á r-B asa tan y a , Á g o sto n -p u sz ta , T áp é-L eb ő  an d  A lsóném edi. As coud 
e lu d ed  from  th e  sk e le to n s’ age a t  d e a th , in  H u n g a ry  th e  av erag e  life span  in  th e  C o p p er Ag-e 
w as 30.5 y ears. F ro m  th e  sk e le to n s th e  age d is tr ib u tio n  a n d  th e  ra tio  o f sexes can  b e  c o m p u te d  ; 
th e  n u m b er o f  g en era tio n s can  be d e te rm in ed  from  th e  tim e  o f use o f th e  c em ete rie s  (250 to  
300 y e a rs ) .

A b o u t 45 p e r c en t o f  th e  A d.-M at. sk e le to n s d isp lay ed  bone changes, i. e. tra c e s  o f 
rh e u m a tic  d isease. T he c h a ra c te r  an d  ex ten sio n  o f th e  chan g es depended  on th e  life  c o n d itio n s. 
As to  th e  age d is tr ib u tio n  o f  rh e u m a tic  d isease, i ts  t r a c e s  w ere a lread y  p re sen t in  e a r ly  a d u lt  
age  an d  i ts  freq u en cy  in c reased  u n til o ld  age.
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Clinical and M orphological Picture of 
Collagen D iseases

A. I. Strukov

(T he  S ov ie t A cadem y o f M edical Sciences, Moscow)

W e in te rp re t  th e  te rm  “ co llagen  d isease”  as c o v erin g  all diseases c h a ra c te riz e d  b y  
p ro g re s s iv e  a n d  system ic  a lte ra t io n s  o f th e  co n n ec tiv e  t is su e  an d  vessels.

S in c e , in  1942, K l e m p e r e r , P olla k  an d  B e e r  h a d  estab lish ed  th e  co n cep t o f  collagen  
d ise a se s , a  g re a t  n u m b er o f  p u b lic a tio n s  has a p p ea red  c o n ce rn in g  th is  su b jec t. M an y  c o n flic t
in g  th e o r ie s  hav e  been ad v an c ed  in  th e  course o f in v e s tig a tio n s , and  th e  c o n tro v e rs ies  w ere 
m o s t ly  d u e  to  d isc rep an cy  in  th e  v iew s concern ing  th e  c lin ica l m an ifes ta tio n  o f co llagen  d iseases, 
th e i r  m o rp h o lo g y , th e  m e tab o lic  d is tu rb an c es  c o n n ec ted  w ith  th e  sy ndrom e, as also  th e  re la 
tio n s h ip s  b e tw ee n  collagen d iseases a n d  allerg ic  d iseases.

As is kn o w n , th e  follow ing d iseases a re  re g a rd e d  as be longing  to  th e  g ro u p  u n d e r  co n sid 
e ra t io n  : t r u e  rh e u m a tism  (rh e u m a tic  fever), rh e u m a to id  a r th r i t is ,  d issem inated  lu p u s  e ry th e 
m a to s u s ,  p e r ia r te r i tis  nodosa , sc le ro d e rm a  a n d  d e rm a to m y o s itis .

T h a t  c e r ta in  fe a tu re s  a re  com m on  to  all th ese  d iseases was p o in ted  o u t b y  K l in g e  as 
e a r ly  a s  1932. E r ic h , in  a m o n o g rap h  pu b lish ed  in  1952, cam e to  th e  conclusion  t h a t  w hile, 
a e tio lo g ic a lly , collagen diseases a re  d iffe ren t from  one a n o th e r  th e y  revea l s tr ik in g  s im ila r ity  
as r e g a r d s  pa th o g en esis , c lin ical m an ife s ta tio n  an d  th e  d ev e lo p m en t o f c h a ra c te ris tic  d is tu rb 
an ces  o f  m e tab o lism . T he l i te r a tu re  co n ta in s n u m ero u s  re fe ren ces to  such  s im ila r ity  b e tw een  
c o lla g en  d iseases (Sym m ers  a n d  o th e r  a u th o rs ).

E x a m in in g  vessels o f  v a rio u s  calib res in  th e  c a d a v e rs  o f 12 persons who h a d  su ccu m b ed  
to  d is s e m in a te d  lu p u s e ry th e m a to su s , H il l  and  Ma g u e l  e n co u n te re d  en d o th e lia l p ro life ra tio n , 
n e c ro s is  o f  v esse l walls an d  h aem o rrh ag es. M any o f th e se  cases show ed also g lo m e ru lo n ep h ritis  
a n d  e n d o c a rd itis .

P o l l a k , P ir a n i, Cl a r k , P u l o s , M o u e r n e  a n d  St e c k e r  rep o rted  on  cases o f  lu p u s- 
n e p h r i t is  a n d  th e  re su lts  o f th e ir  p e r tin e n t  clin ical o b se rv a tio n s , biopsies a n d  n ecropsies.

S tu d y in g  re n a l a lte ra tio n s  in  cases o f sc le ro d e rm a  —  progressive  system ic  sc lerosis —  
F is c h e r  a n d  R odnan  d iagnosed  in  th e  ren a l vessels o ed em a  o f th e  walls, a cc u m u la tio n  of 
m u c o p o ly sa cc h a rid e s  o f  th e  c h o n d ro itic  acid  ty p e ,  an d  f ib r in o u s  changes.

P u n c tu r in g  th e  bone m arro w  o f  45 p a tie n ts  su ffe rin g  from  rh eu m a to id  a r th r i t is ,  S il l e r , 
M o n t o , E n s ig n , P e b u a  an d  L ö v e t t e  an alyzed  th e  su b s ta n c e  d raw n  from  i t  a n d  e n co u n te re d  
lu p u s  ce lls  in  11 cases. O f th ese , o n ly  in  2 w ere clin ical sy m p to m s of d issem inated  lu p u s  e ry th e 
m a to su s  o b se rv ab le . The o b se rv a tio n s  o f these  a u th o rs  a re  m o st s ign ifican t in a sm u c h  as th e y  
c o n firm  th e  a ssu m p tio n  th a t  c e r ta in  fe a tu re s  a re  com m on  to  th e  pathogenesis o f a ll so -called  
co llag en  d iseases.

D . F r iu , b y  th e  fluo rescence  m eth o d  of Co on s , su cceed ed  in  d e m o n s tra tin g  a  p a r tic u la r  
su b s ta n c e  w h ich  corresponds to  g am m a g lobulin , r e a c ts  w ith  d eso x y rib o n u cleo p ro te in s an d  
is s i tu a te d  in  th e  cell nucle i o f m uscle  fib res , v a sc u la r  e n d o th e liu m , serous m em b ran es a n d  th e  
in te g u m e n t .

F il l e t , L oscalutto  a n d  Z if f  exam in ed  th e  se ru m  o f p a tie n ts  suffering  fro m  d issem i
n a te d  lu p u s  e ry th e m a to su s . T h ey  p ro v e d  th a t  th e  fa c to r  o f  th is  disease corresponds to  a  co m p o 
n e n t  o f  th e  g am m a-g lobu lin  f ra c tio n  an d  m ay  give p o sitiv e  re ac tio n  also in  p a tie n ts  su ffe rin g  
fro m  rh e u m a to id  a r th r it is .

S c h w a r t z  suggested  t h a t  h a em ag g lu tin a tio n  w ith  sh e e p -e ry th ro cy te  su sp en s io n  is 
sp e c if ic  in  cases o f  rh e u m a to id  a r th r i t is .  A ccording to  h im , a  sp ec ia l rh eu m a to id  a g en t, a d so rb ed  
to  b e ta  a n d  g am m a g lobulins, c o n s titu te s  th e  h a e m a g g lu tin a tio n  fac to r in  th is  re ac tio n . 
S c h w a r t z , o n  th e  ev idence o f h is in v es tig a tio n s , re g a rd s  th is  a g en t as a n tib o d y . L osca- 
l u t t o  a n d  Z i f f  th in k  th a t  th e  “ rh e u m a to id  fa c to r”  m a y  b e  iso la te d  from  th e  p ro te in  frac tio n s  
o f  th e  se ru m .

T u l l in  assum es t h a t  rh e u m a to id  a r th r i t is  p ro v o k e s  th e  app earan ce  in  th e  o rg an ism  
o f  a u to -a lle rg e n s . T he presence  o f  w hich  w ould e x p la in  b o th  sero reac tio n  a n d  h a e m a g g lu tin a 
tio n .

G o o d , R o t s t e in , V ogan  a n d  Ma zitello  o b se rv ed  th re e  cases o f  ty p ic a l rh e u m a to id  
a r th r i t i s ,  in  a ll o f w hich ag am m ag lo b u lin aem ia  was d e m o n s tra b le . These o b se rv a tio n s  go to  
p ro v e  t h a t  th e  classic an ap h y lac tic -im m u n o lo g ica l m ech an ism  is n o t th e  p rincipal c h a ra c te r is 
t ic  o f  c o lla g en  diseases in  genera l a n d  rh e u m a to id  a r th r i t is  in  p a r tic u la r . I t  can  be a ssu m ed  th a t  
o th e r  d is tu rb a n c e s  in  y -g lobu lin  m etab o lism  m ay  also o c c u r  in  collagen diseases.

T e il u m  p o in te d  to  a  c o n n ec tio n  be tw een  am y lo id  a cc u m u la tio n  an d  rh e u m a to id  a r th r i 
tis . O n  th e  b asis  o f h isto log ical in v es tig a tio n s  an d  v a rio u s  ex p erim e n ts  he cam e to  th e  conclu -
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«ion t h a t  accu m u la tio n  o f am y lo id  m a y  be asc rib ed  to  a d y sfu n c tio n  o f  th e  cells o f th e  r e t i 
cu lo en d o th e lia l sys tem . D ep o sitio n  o f am ylo id  is p reced ed  b y  on  in crease  in  th e  a m o u n t of 
p y ro n in o p h ilic  su b s tan ce  in  th e  cy to p la sm  o f en d o th e lia l an d  re tic u la r  cells. Also substances 
o f  a p ro te in -p o ly sacch arid e  n a tu re  a ccu m id a te  in th e  cy to p lasm  o f  th e  sa id  cells.

I t  seems clear fro m  th ese  d a ta  th a t  lesion«, o f c o n n ec tiv e  tissu e  a n d  m etab o lic  d is tu rb 
ances occurring  in  co llagen  d iseases are  s tro n g ly  in flu en ced  b y  th e  h u m o ra l fa c to r. I t  should  
be n o te d  th a t ,  e ssen tia lly , th e se  d is tu rb an ces  are  closely  sim ila r in  a ll co llagen  diseases. The 
q u e s tio n  w hether such  a lte ra t io n s  a re  due to  a com m on aetio log ica l fa c to r  o r w h e th e r  d ifferen t 
a etio lo g ica l facto rs give rise  to  sim ila r a lte ra tio n s  rem a in s to  be  decided .

Co llin s  s tu d ied  th e  ae tio lo g y  of collagen d iseases in c lu d in g  rh e u m a tism  and  a rriv ed  
a t  th e  conclusion th a t  a s im ila r ity  o f p a tho log ica l reac tio n s  need  n o t be  due  to  com m on ae tio 
log ical facto rs. Co llin s  re je c ts  th e  te rm  “ collagen d iseases” an d  we a re  inclined  to  agree 
w ith  h is cau tious a t t i tu d e .  H e seem s, how ever, to  fo rg e t th a t ,  w h a te v e r  th e  d isease, all in 
tra c e llu la r  and e x tra c e llu la r  occu rren ces have  to  be re g ard e d  as m a n ife s ta tio n s  o f  one and th e  
sam e fu n d am en ta l p rocess . In  his th eo re tic a l co n sid era tio n s, Co llin s  m ak es a n  a tte m p t to 
s u b s ta n tia te  th e  th e o ry  th a t  to  s tu d y  rh e u m a tism  a n d , g en era lly , co llagen  d iseases is, es
se n tia lly , a s tu d y  o f c e llu la r  p a th o lo g y . T he re su lts  o f h is to ch em ica l an d  h isto -im m uno- 
ch em ica l in v estig a tio n s p o in t  to  th e  p ro b a b ility  t h a t  cells a re  d ire c tly  in v o lv ed  in processes 
o f  in te rn a l  m etabo lism . S u ch  processes, how ever, ta k e  p lace  n o t on ly  in  th e  cells them selves, 
as suggested  by  Co l l in s , b u t  in  th e  in te rce llu la r  su b s tan ce  as w ell. T h a t  th is  is so has con
c lu s iv e ly  been borne o u t  b y  la b o ra to ry  o b se rv a tio n s m ad e  Dy us in  co n n ec tio n  w ith  collagen 
a lte ra t io n s  as seen in  rh e u m a tism .

A ccording to  p re se n t know ledge, th e  collagen  d iseases hav e  th e  follow ing com m on 
c h a ra c te ris tic s . 1. U n in te r ru p te d  c lin ical course; sy s tem ic  lesion  of c o n n ec tiv e  tis su e  and vessels.
2. In te rc e llu la r  d iso rg an iza tio n  o f  connective  tissu e  asso c ia ted  w ith  v a r ia b le  ce llu la r reaction .
3. In c rea sed  p e rm e ab ility  o f  tis su e  a n d  vessels. 4. V ascu lar lesions. 5. M etabolic  d istu rb an ces . 
M ost im p o r ta n t am ong th e  l a t t e r  a re  an  increased  co n ce n tra tio n  o f g am m a g lobu lin  and f ib r i
n o g en  in th e  serum  a n d  a n  in c reased  m u co p o lysaccharide  leve l in  se ru m  a n d  tissues.

T he follow ing g en era l p a th o lo g ica l processes in  th e  vessel w alls and  th e  connective 
tis su e  are  c h arac te ris tic  m orp h o lo g ica l fea tu res  o f collagen diseases.

a) Mucoid sw elling ,
b ) F ib rinous a lte ra t io n s ,
c) F ib rinous necro sis ,
d ) Ilyalinosis,
e) Sclerosis.

E ach  of these  sy m p to m s occurs also in  o th e r  d iseases w hich  ex p la in s  w hy m orphological 
d e sc rip tio n s  and b iopsies a re  in su ffic ien t to  ch arac te rize  collagen d iseases. I t  follow s th a t  th e  
te rm  “ collagen d iseases”  covers a c lin ical-m orpholog ical and  n o t a p u re ly  m orphological 
c o n cep t.

H aving  s tu d ied  e ac h  se p a ra te  disease in cluded  in th e  co llective  t e r n  o f collagen diseases, 
we p ropose  to p o in t to  th e ir  m orpho log ical u n ity  in  th e  follow ing.

T ru e  rh eu m a tism  (rh eu m a tic  fever)

T h is is a disease w hich  fu lly  sa tisfies th e  “ re q u ire m e n ts” o f  collagen diseases from  
a c lin ico-m orpholog ical p o in t o f view . I t  tak e s  a len g th y  an d  u n in te r ru p te d  course  ; system ic 
lesion o f connective  tis su e  a n d  vessel walls are  d em o n s trab le  a t  e v e ry  s tag e  o f th e  illness. 
I n  no case of tru e  rh e u m a tism  a re  m issing th e  follow ing sy m p to m s : m uco id  sw elling  o f vary ing  
se riousness, fib rin o u s a lte ra t io n s ,  hya linosis an d  sclerosis. T he lesions in v o lv e  n o t on ly  th e  
h e a r t  a n d  its  v a lv u la r  a p p a ra tu s  b u t  are  en co u n tered  in  th e  a r tic u la r  cap su les , ren al vessels 
a n d  th e  walls o f th e  in te s t in e s  as well. (St o ia .)

T h a t th e  clin ical co u rse  o f  rh e u m a tism  is co n tin o u s is show n m o rp ho log ically  by  the  
fo llow ing  o b se rv atio n s : 1. G ra n u lo m a ta  in  all s tages o f d ev elo p m en t —  fro m  fresh  nodes to 
sc lerosis — can be fo u n d  in th e  m y o ca rd iu m  in  ev ery  case. 2. V arious d y s tro p h ic  a lte ra tio n s  
o f  th e  connective  tis su e , o f  th e  collagen an d  its  phases in  p a r tic u la r , a re  o b se rv ab le . 3. D iffuse 
v a sc u la r  lesions o f d iffe re n t ty p e s  can  be seen. 4. T he disease is a cco m p an ied  by  every  form  
o f connective  tissu e  a n d  vessel lesions, from  th e  in it ia l  a lte ra tio n  w h ich  m an ifes ts  its e lf  w ith  
m u co id  sw elling, to  tb e  f in a l sc lero tic  fo rm , i. e. b y  w h a t we co llective ly  call th e  d iso rgan ization  
o f  connective  tissue  a n d  vessel w alls. Be it  n o ted  th a t  ce llu la r re a c tio n  o f  th e  m acrophage  ty p e  
occu rs  w ith  the  g re a te s t  freq u e n c y  in  rh e u m a tism .
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R h eu m ato id  a rth ritis

is  a lso  o n e  of th e  collagen d iseases. I t  is  p rin c ip a lly  c h a rac te rized  b y  th e  lesion  o f  p e r ia r tic u la r  
t is s u e s  a n d  th a t  o f th e  vessels a n d  th e  co n n ec tiv e  tissu e  o f th e  h e a r t  a n d  o f o th e r  o rgans.

T h e  course o f th e  illness is  c o n tin u o u s  and  chronic. E v e n  in  a d v a n c e d  cases fre sh  and 
n e w ly -fo rm e d  lesions (m ucoid  sw e llin g , e tc .)  in  th e  vessel w alls a n d  th e  co n n ec tiv e  tis su e  are 
c o n s ta n t ly  ad ded  to  th e  o ld  sc le ro tic  a lte ra tio n s . C ellu lar re a c tio n  —  in  its  n a tu re  an  
a c c u m u la t io n  o f m acrophages a n d  p la s m a  cells —  is v e ry  co n sid erab le  in  th e  a rea  o f  d a m 
a g e d  c o n n e c tiv e  tissue an d  v esse ls.

Scleroderm a

c a lle d  a lso  progressive system ic  sc le ro s is , a  ty p ica l collagen d isease, show s a ll th e  a tt r ib u te s  
t h a t  h a v e  b een  m entioned in  c o n n e c tio n  w ith  tru e  rh e u m a tism  a n d  rh e u m a to id  a r th r i t is ,  
w i th  t h e  o n ly  difference th a t  in  t h e  d isease  u n d e r co n sid era tio n  i t  is in  th e  co n n ec tiv e  tissue  
a n d  v e sse ls  o f  th e  skin th a t  th e  m o s t  consp icuous a lte ra tio n s  a re  e n co u n te re d . I t  has  been  
sh o w n  w i th  fa ir  accuracy th a t  th e  p ro g ress iv e  an d  system ic  lesion  o f  th e  vessels a n d  th e  con
n e c t iv e  t is s u e ,  as encountered  in  sc le ro d e rm a , is dem o n strab le  n o t  o n ly  in  th e  sk in  b u t  th ro u g h 
o u t  t h e  o rg an ism . L et us ad d  t h a t  p ro c esses  o f  d iso rgan ization  w hich  d ev elo p  in  th e  connective  
t is su e  o f  p a tie n ts  suffering fro m  sc le ro d e rm a  revea l c e rta in  p e cu lia r  fea tu re s : d e rm a l lesions 
sh o w  a fo c a l a rran g em en t, a n d  a  s l ig h tly  m etach ro m atic  sw elling  o f  th e  collagen b u n d les  is 
a lso  o b se rv a b le .  A sim u ltan eo u sly  d ev e lo p in g , focally  a rra n g e d  f ib rin o u s  sw elling  is fo llow ed 
b y  h y a lin o s is  o f th e  dam aged  a re a s . T h e  sa id  presence o f fo c i a d m its  o f  th e  in feren ce  t h a t  th e  
p e rm e a b i l i ty  o f connective tis su e s  a n d  vessels is n o t in creased  th ro u g h  th e  e n tire  o rgan ism . 
C e llu la r  re a c tio n  is fa r from  b e in g  p ro n o u n ced . In  a cu te  cases w ith  . p ro fu sio n  o f cellu la r 
in f i l t r a t e s ,  th e  la t te r  co n ta in  a  g r e a t  n u m b e r  o f m a s t cells.

A n  ab u n d an ce  o f th e  sa id  m o rp h o lo g ic a l a lte ra tio n s  as seen in  th e  v a rio u s o rg an s an d  
tis su e s  o ffe rs  a  com bined p ic tu re  o f  o ld  a n d  new  lesions.

L u p u s  e ry th em ato su s d issem inatus

A ll ch arac te ris tics  o f th e  c o lla g en  diseases described  above  in  co n n ec tio n  w ith  tru e  
r h e u m a tis m  a n d  o th er diseases o f  th e  g ro u p  a t  issue, such  as a  co n tin u o u s  course  o f  th e  illness, 
th e  s y s te m ic  lesion of connective  t is s u e  a n d  vessels, a  po ly m o rp h o u s p ic tu re  o f  a cu te  a n d  ch ro 
n ic  a l t e r a t io n s  in  connective tis su e  a n d  vessels, are  en co u n te re d  also in  th is  d isease. I t  is n o t 
so le ly  in  th e  sk in  th a t  a lte ra tio n s  a re  seen  to  develop. A p o ly m o rp h o u s p ic tu re , s im ilar to  th a t  
o b se rv e d  in  cases o f sc leroderm a, is  a n o th e r  ch ara c te ris tic  fe a tu re  o f  lu p u s  e ry th e m a to su s  
d is s e m in a tu s .  V ascular lesions sh o w  th e  sy m p to m s of ang iitis  a n d  c ap illa ritis . C ellu lar in f i l t r a 
te s  c o n s is t ,  in  th e ir  g rea tes t p a r t ,  o f  p la sm a  cells.

P e r ia r te r it is  nodosa

sa t is f ie s ,  b o th  clinically and  m o rp h o lo g ic a lly , all p o stu la te s  we h a v e  e stab lish ed  fo r collagen 
d ise ases . A  special featu re  is th e  p re d o m in a n c e  of v a scu la r lesions. T he ce llu la r in f il t r a te  is 
p o ly m o rp h o u s . I t  should be n o te d  t h a t  p e r ia r te r itis  nodosa is a  sy n d ro m e  w hich m ay  occur 
e ith e r  a s  an  in d ep en d en t disease o r  —  a n d  th is  is m ore fre q u e n t —  as th e  f in a l phase  o f  a n y  
o f th e  o th e r  collagen diseases.

Aetiology

T h e  aetio logy  of collagen d iseases  is  s till  unknow n. S trep to co cca l in fec tio n  is p re su m ab ly  
a  s ig n if ic a n t  causative  facto r. W e w ish  to  p o in t o u t th a t  th e re  seem s to  be a close con n ec tio n  
b e tw e e n  th e  syndrom es u n d e r c o n s id e ra tio n  an d  a changed  r e a c tiv i ty  o f th e  o rgan ism . T h a t  
th is  a s s u m p tio n  is correct ap p ea rs  to  b e  su b s ta n tia te d  by  th e  fa c t t h a t  rh e u m a tic  fev er a n d  
r h e u m a to id  a r th r it is  are a sso c ia ted  w ith  a lle rg y . A p rev alen ce  o f  th e  a lle rg ic  co m p o n en t in  
co llag en  d iseases is ind ica ted  b y  th e  c e llu la r  reac tio n . P red o m in an ce  o f  th e  a lle rg ic  co m p o n en t 
a n d  a c o n se q u e n t  increase o f  c e llu la r  re a c tio n s  are  observab le  in  th e  a c u te  phase  o f  rh e u m a tism , 
p e r ia r te r i t i s  nodosa , lupus e ry th e m a to su s  d issem in a tu s an d  rh e u m a to id  a r th r i t is .  On th e  o th e r  
h a n d , i t  is  k n o w n  th a t  th e  a llerg ic  c o m p o n e n t is less p ro n o u n ced  in  sc le ro d e rm a , a n d  t h a t  —  
c o n s e q u e n tly  —- th e  various m a n ife s ta t io n s  o f  connective-tissue  d iso rg an iza tio n  are  follow ed 
b y  n o , o r  o n ly  v e ry  slight, c e llu la r  re a c tio n . In sig n ifican t c e llu la r  re a c tio n  p o in ts  to  th e  p ro 
b a b il i ty  t h a t ,  in  th e  various fo rm s in  w h ic h  collagen diseases m a n ife s t  th em se lv es , th e  a c tio n  
o f  th e  a lle rg ic  com ponent m ay  be d im in sh e d  or a lto g e th e r a b se n t.
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On Some Potential Sources o f Error in the Diagnosis o f Tuberculous
Spondylitis

Fr. Lenoch

(R esearch  In s t i tu te  fo r R h e u m a tic  D iseases, P rag u e )

T h e  a n a to m y  o f p u lm o n a ry  p h th is is  h a d  b e en  d esc rib ed  in  th e  1 7 th  c e n tu ry  b y  F r a n - 
c isc u s  Sy l v iu s  ( F ranz  d e  l e  H o e , 1614— 1672), a  G e rm an  physic ian , a n d  th e  c lin ica l d e sc rip 
t io n  w as p u b lish ed  b y  R e n é -T h é o p h il e  H y a c in t h e  L a e n n e c  (1781— 1826), th e  d isco v ere r 
o f a u sc u lta tio n , e a rly  in  th e  19 th  c en tu ry . A lth o u g h  th e  an a to m ica l an d  h is to lo g ica l changes 
o f  tu b e rc u lo s is  had  been  c la rified  before  th e  d isc o v ery  o f M ycobacterium  tu b e rc u lo s is , no 
ad v an c e  cou ld  b e  m ad e  in  th e  tr e a tm e n t  o f  in fec tio n s  caused  b y  th a t  o rg an ism  u n t i l  1882, 
w hen  th e  p a th o g en ic  a g en t w as iso la ted  b y  R o b e r t  K o ch . A fte r th a t  tim e  th e  p re sen c e  o f  th e  
K o ch  b a c illu s  w as o f  d iagnostic  v a lu e , w hereas th e  d iagnosis o f th e  K och  n e g a tiv e  cases re m a in 
ed  r a th e r  u n c e rta in .

I n  th e  f i r s t  q u a r te r  o f  th e  2 0 th  c en tu ry  rad io lo g ica l d iagnosis beg an  to  re p la c e  d iagnosis 
b y  p e rcu ss io n  a n d  a u sc u lta tio n  a n d  h a d  reach ed  su c h  p e rfe c tio n  th a t  i t  was o ften  o v e re s tim a te d . 
T h ere  w as a  te n d e n c y  to  claim  th a t  rad io lo g y  w as in fa llib le  in  th e  d iagnosis o f  p u lm o n a ry  
tu b e rc u lo s is . I t  is o ften  fo rg o tte n  t h a t  rad io sco p y , ra d io g ra p h y  an d  even  to m o g ra p h y  ensu re  
d iagnosis in  a p p ro x im a te ly  90 p e r c en t o f th e  cases, w hereas in  th e  rem ain in g  10 p e r  c en t th e  
conclusions d ra w n  b y  th e  rad io lo g ist m a y  be e rro n eo u s . T he h a rm  th is  m a y  do is  i llu s tra te d  
fo r e x am p le  b y  th e  re p o rts  o f  P a u l t r ie r  on  p a tie n ts  t r e a te d  fo r years in tu b e rc u lo s is  sa n a to r ia , 
a lth o u g h  th e y  h a d  been  a c tu a lly  su ffering  fro m  B esn ier-B o eck -S ch au m an n ’s d isease .

W h en  I p o in t o u t  th e  dangers a ris in g  fro m  th e  o v e restim a tio n  a n d  m is in te rp re ta t io n  
o f  th e  ev id en ce  o b ta in e d  b y  rad io log ica l d iag n o stic  p ro c ed u re s , I  do i t  em p h asiz in g  t h a t  ra d io lo 
g ica l d iag n o sis  is th e  second b es t m ean s fo r d iag n o sin g  tubercu lo s is  ; th e  d e te c tio n  o f  M yco
b a c te r iu m  tu b ercu lo s is  b e in g  th e  decisive ev id en ce .

T h e  d iagnosis o f tubercu lo s is  o f th e  hones a n d  jo in ts  is m u ch  m ore d if f ic u lt ,  because  
e v en  w h en  ra d io g ra p h y  is su p p lem en ted  b y  to m o g ra p h y  th e  evidence o b ta in e d  is fa r  less 
re liab le  t h a n  in  th e  case o f  th e  re sp ira to ry  o rg an s. I n  p u lm o n a ry  cases th e  ch an ces o f  e rro r  in  
rad io lo g ica l d iagnosis av erag e  10 p e r c en t, as co m p ared  to  50 p e r  cen t in  cases o f  b o n e  d isease. 
I t  is t r u e  t h a t  th e  chances o f  e rro r are  red u ced  in  ad v an c ed  cases, b u t  i t  is ju s t  in  th e  ea rly  
ph ase  o f  d isease  t h a t  d iagnosis should  be a c c u ra te , a t  a  tim e  w hen th e  lesions to  th e  bo n e , an d  
jo in ts  a re  n o t  y e t severe  a n d  ad eq u a te  tr e a tm e n t  m a y  b rin g  ab o u t fa ll re co v e ry .

T hose  va lid  fo r th e  tu b ercu lo u s  a ffec tio n s o f  th e  sk e le ta l system  in g e n e ra l, a p p ly  even  
m ore  m a rk e d ly  to  tu b erc u lo u s  sp o n d y litis . T he sp in e  is one o f those  p a r ts  o f th e  sk e le ta l sy s tem  
le a s t  su ita b le  fo r d e ta iled  rad io g rap h ic  s tu d y . V e n tro d o rsa lly , large  m asses o f so f t  tis su e  are  
p ro je c te d  on  i t  and  la te ra lly  i t  is a t  a g re a t d is ta n c e  fro m  th e  film . As a  r e s u lt ,  th e  q u a lity  
o f  th e  ra d io g ra p h  is fa r from  w h a t w ould  be d es irab le . T h is exp lains w h y  ra d io g ra p h y  as a 
d iag n o s tic  a id  lags fa r  b e h in d  th e  c lin ical m a n ife s ta tio n s  o f  sp ina l tu b ercu lo s is . I t  sh o u ld  be 
rea lized  t h a t  a  ch erry -sized  c a v ity  in  th e  b o d y  o f a  lu m b a r  v e r te b ra  m ay  be a b so lu te ly  inv isib le  
in  th e  ra d io g ra p h . A lso, osteoporosis o f th e  sp in a l co lu m n  can  be recognized o n ly  a f te r  som e 
60 p e r  c e n t  o f  th e  calcium  c o n te n t has b een  lo s t. T h u s , th e  sen sitiv ity  o f  th e  m e th o d  is poor 
a n d  c an  b e  re lied  u p o n  in  ad v an ced  cases o n ly . F ro m  th is  follows th a t  a n e g a tiv e  ra d io g ra p h ic  
f in d in g  is  o f  l i t t le ,  i f  an y , d iagnostic  v a lu e  in  ru lin g  o u t  som e affec tion  o f th e  sp in e . J u s t  as in  
a n y  o th e r  f ie ld  o f  m ed ic ine , also here  th e  e s ta b lish m e n t o f  a n eg ative  d iagnosis is m u ch  m ore 
d e lic a te  a n d  responsib le  th a n  th a t  o f  a p o sitiv e  one.

I t  is a lm o st im possib le  to  d iagnose P o t t ’s d isease  in  i ts  early  ph ase  b y  rad io log ica l 
te c h n iq u e s  an d  th e  clin ical sy m p to m s a n d  signs in v a r ia b ly  c rea te  th e  im p re ss io n  th a t  th e  
lesion  h a d  fo r long  been  in  ex is tence  before  ra d io lo g y  show ed an y  d e v ia tio n  fro m  no rm al.

T h e  f i r s t  rad io log ica l change is a n a rro w in g  o f  th e  in te rv e r te b ra l sp ace , w h ich , how ever, 
occu rs  in  v a rio u s  fo rm s o f in fec tious sp o n d y litis  ( ty p h o id , s tap h y lo - a n d  p n eu m o co cca l) as 
w ell, a n d  is th e re fo re  n o t p a th o g n o m o n ic  fo r P o t t ’s d isease. Y e t, i f  we f in d  th is  ch an g e  in  th e  
a n te ro p o s te r io r  o r  p a r tic u la r ly  in  th e  la te ra l  ra d io g ra p h , tu b ercu lo u s sp o n d y litis  sh o u ld  be 
su sp ec ted . T he co m m o n est s ite  o f  o rig in  being  th e  b o d y  o f  a  v e r te b ra , th e  n a rro w in g  o f  th e  
space  b e tw e e n  tw o  a d ja c e n t v e r te b ra e  w ill o ccu r o n ly  w hen  th e  c en tra l caries o f  th e  v e r te b ra l 
b o d y  h a s  a tta c k e d  th e  u p p e r  o r low er su rface  o f  th e  v e r te b ra . T his th ird ,  we m a y  say  ea rly , 
sign , th e  d e s tru c tio n  o f  th e  su rfaces o f  th e  v e r te b ra ,  a p p ea rs  as an  ir reg u la r  lin e  in  th e  la te ra l 
a n d  s a g i t ta l  view s alike.

W e do n o t  w ish  to  discuss h e re  th e  m o re  a d v a n c e d  lesions, such  as a n g u la tio n  o f  th e  
sp in e  d u e  to  a collapse o f  a ffec ted  d o rsa l v e r te b ra e ,  d e s tru c tio n  o f one o r m ore  in te rv e r te b ra l  
d iscs, co llapse  o f lu m b a r  v e r te b ra e , cold abscess fo rm a tio n , because th ese  o c c u r  in  a s tag e  in
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w h ic h  d iag n o s tic  e rro rs  a re  less co m m o n . These ad v an c ed  lesions c an n o t be m is ta k e n  fo r th o se  
in v o lv e d  in  th e  p a th o lo g ica l c o n d itio n s  we w ish to  d eal w ith  here .

W h a t  we in te n d  to  em p h asize  is th a t  in  its  e a r ly  p h a se  tu b ercu lo u s  sp o n d y litis  m a y  b e  
su s p e c te d  to  be p re sen t, b u t  c a n n o t be d iagnosed w itb  c e r ta in ty .  I t  is t ru e  th a t  i t  is m ore  a d v a n 
ta g e o u s  fo r  th e  p a tie n ts  i f  we th in k  o f tu b ercu lo u s sp o n d y litis  m ore  o ften  and if  we a cc ep t th is  
d iag n o s is  ev en  w hen n o t a b so lu te ly  co n firm ed , em p h asiz in g  th a t  th is  te n ta tiv e  d iagnosis m u s t 
b e  c o r ro b o ra te d  or rep laced  b y  a n o th e r  as soon as p o ss ib le .

L o n g  experience h as sh o w n  t h a t  rh e u m a tic  a ffec tio n s  a re  o ften  confused w ith  tu b e r c u 
lo u s c o n d itio n s  o f  bones a n d  jo in ts .  T h is is p a r tic u la r ly  Valid in  th e  d iffe ren tia l d iag n o sis o f  
P o t t ’s d isease , in  w hich  a n k y lo s in g  sp o n d y litis  is e x tre m e ly  d iff ic u lt to  ru le  o u t. T h e  l a t t e r  
c o n d it io n  does n o t occur in  c h ild ren  o r in  v e ry  old ag e, b u t  m a y  p re se n t a lm ost in su rm o u n ta b le  
d if fe re n tia l  d iagnostic  d iff ic u ltie s  in  tu b ercu lo u s sp o n d y litis  o f  th e  young  ad u lt.

B o th  diseases m a y  cau se  sc ia tic  p a in  or g ird le  p a in , w h ich  m ay  cease c o m p le te ly , o n ly  
to  r e a p p e a r  a f te r  va rio u s le n g th s  o f  t im e . Loss o f w e ig h t a n d  signs o f p u lm o n a ry  tu b e rc u lo s is  
m a y  o c c u r  in  th e  ea rly  p h ase  o f b o th  conditions. L ocal p a in  cau sed  b y  p ressure  a n d  e sp ec ia lly  
b y  ta p p in g  is less com m on  in  rh e u m a to id  sp o n d y litis , th o u g h  i t  m a y  be p re sen t.

R ig id i ty  o f  th e  sp ine  is  lik ew ise  a com m on sy m p to m . L ong before th e  a p p e a ra n c e  o f  
t h e  m in u te s t  rad io log ica l ch an g e  th e  sp ine is o b v io u sly  r e s t r ic te d  in  m otion  due to  m u sc le  
sp a sm . H o w ev er, care fu l e x a m in a tio n  w ill d e tec t a  d iffe ren ce  be tw een  th e  tw o c o n d itio n s . 
T h e  p a t i e n t  w ith  tu b ercu lo u s  sp o n d y litis  will b en d  fo rw a rd  c au tio u sly , w hereas th e  su ffe re r  
f ro m  a n k y lo s in g  sp o n d y litis  p re se n ts  a  c o n tra c tu re  o f th e  d o rsa l m uscles an d  im m o b ili ty  o f  
th e  sp in e  b u t  he carries  o u t  a ll m o v em e n ts  w ith o u t h e s i ta t io n .

I n  anky losing  sp o n d y litis  th e  th in n in g  of th e  in te rv e r te b ra l  disc is such  an  u n c o m m o n  
o c c u rre n c e  t h a t  i ts  p resence  m a y  ru le  o u t th e  d iagnosis o f  th is  condition .

A s to  osteoporosis, t h a t  d u e  to  P o t t ’s disease is re s t r ic te d  to  th e  bod y  o f  th e  a ffe c te d  
v e r te b r a e ,  w hereas in  an k y lo s in g  sp o n d y litis  i t  te n d s  to  b e  genera lized , invo lv ing  th e  sp in e  
as a  w h o le  o r even th e  pelv is. T h e  tra n sp a re n c y  o f th e  sp in e  w ith  no rm al in te rv e r te b ra l sp aces 
is o f te n  desc rib ed  as th e  “ g lassy  o steo p o ro sis” o f an k y lo s in g  sp o n d y litis .

I t  is c lear from  w h a t h as b e en  sa id  above th a t  in  th e  e a r ly  ph ase  of these  diseases d if fe re n 
t ia l  d iag n o s is  m ay  be e x tre m e ly  d iff ic u lt  and  even th e  m o s t exp erien ced  clin ician  m ay  co m m it 
e r ro rs . F o r  th is  reaso n  th e  d iag n o sis  shou ld  be rev ised  t im e  a n d  again .

I n  P o t t ’s disease im m o b iliz a tio n  in recu m b en cy  is e ssen tia l. This t r e a tm e n t  is  n o t  
n o x io u s  in  c e r ta in  con d itio n s w h ich  m ay  be m is ta k e n  fo r  P o t t ’s disease, b u t  i t  m ay  cau se  
c o n s id e ra b le  dam age to  th e  p a t ie n t  w ith  ankylosing  sp o n d y litis . T h ir ty  years o f  ex p erien ce  in  
th is  f ie ld  h a s  to u g h t m e t h a t  ex erc ises carried  o u t  c o n sc ien tio u s ly  d ay  a f te r  d a y  th ro u g h o u t 
life  a re  e sse n tia l in  th e  t r e a tm e n t  o f  ankylosing  sp o n d y litis  a n d  if  th e  jo in ts  show ing an  u n u su a l 
te n d e n c y  to  ankylosis a re  im m o b ilized , th e  p a tie n ts , u su a lly  y o u n g  m en, soon becom e in v a lid s .

I f  a  p a tie n t  w ith  an k y lo s in g  sp o n d y litis  is d iag n o sed  to  su ffe r from  P o t t ’s d isease  a n d  
th e  n o t  u n co m m o n  p a in  fe lt in  th e  h ip  jo in ts  is considered  to  be  a secondary  coxalg ia, im m o b ili
z a t io n  in  p la s te r  will a lm o st c e r ta in ly  lead  to  ankylosis in  b o th  h ip  jo in ts  and low er e x tre m itie s .

F ro m  o u r clinical m a te r ia l  we h av e  se lected  10 p a tie n ts  (8 m ales and  2 fem ales) fro m  
a m o n g  th e  m ost severe ly  a ffe c te d  ones. These p a tie n ts  h a d  b een  u n d e r  t re a tm e n t  fo r  3 to  
19 y e a r s  fo r w h a t was be liev ed  to  be P o t t ’s disease b u t  w as in  fa c t ankylosing  sp o n d y litis . 
T h e  m o re  im p o r ta n t  d a ta  in  re g a rd  to  th ese  cases a re  sh o w n  in  Table I .,  from  w hich  i t  is c le a r  
t h a t  i t  to o k  an  average  o f  10.2 y e a rs  to  co rrec t th e  e rro n e o u s  d iagnosis.

A lth o u g h  m o b ility  cou ld  to  som e e x te n t be  re s to re d  in  th ese  severe , ad v an c ed  cases, 
e v e n  y e a rs  o f  suffering  a n d  t r e a tm e n t  could  n o t re s to re  th e  o rig in a l condition .

O ne o f these  case h is to rie s  is p re sen te d  in  b rief.
R . J . ,  b o rn  in  1924. Case h is to ry  No. 410/57. P e rso n a l a n d  fam ily  h is to ry  n o n c o n tr ib u 

to r y .  I n  O c to b er, 1951, e ffusion  o f  th e  le f t  knee d ev elo p ed  o v e rn ig h t, w ith  p a in  on  w a lk in g . 
T h e  c o m p la in ts  h av in g  n o t  c h an g e d , th e  knee jo in t  w as p u n c tu re d  an d  th e  le ft leg w as im m o 
b iliz ed  fo r  6 w eeks. A fte r  re m o v a l o f  th e  bandage  th e  k n ee  w as m ore sw ollen th a n  b e fo re . T he 
sk in  c o v erin g  t h a t  a rea  w as red  a n d  in te n se  pain  was fe lt  w hen  try in g  to  m ove th e  k n ee . Sod ium  
sa l ic y la te  a n d  o in tm en ts  fa iled  to  p ro d u ce  any  e ffec t. S p ec ific  disease was su sp ec ted  a n d  th e  
p a t i e n t  w as tran s fe rre d  to  th e  D e p a r tm e n t o f S u rg e ry  in  B ra tis la v a , w here he w as t r e a te d  
w ith  s tre p to m y c in , b lood tra n s fu s io n s  an d  re p ea te d  a r t ic u la r  p u n c tu re s . In  O c to b er, 1952, 
a lso  th e  r ig h t  h ip  jo in t becam e p a in fu l. T h is was co n sid ered  to  be  coxalg ia  and  th e  p a t ie n t  w as 
t r a n s f e r r e d  to  th e  V ysne H ág y i tu b erc u lo s is  sa n a to riu m  in  th e  H ig h  T a tra , w here  t r e a tm e n t  
o v e r  a  p e r io d  o f tw o y ears in c lu d e d  im m obilisa tion  in  p la s te r  o f  P a r is , s trep to m y c in , pen ic illin , 
p a ra a rm in o sa lic y lic  acid , iso n ico tin ic  acid . The p rocess g ra d u a lly  sp read  to  b o th  h ip  jo in ts ,  
k n e e s , te m p o ro m a x illa ry  jo in t  a n d  th e  jo in ts  o f th e  fe e t, re su ltin g  in  a com plete  loss o f m o ti l i ty  
in  a ll b u t  th e  tem p o ro m ax illa ry  jo in ts .  In  1954 P ro fesso r S ita j  ex am in ed  th e  p a tie n t  a n d  d ia g 
n o se d  th e  S can d in av ian  fo rm  o f a n k y lo s in g  sp o n d y litis . T w o tre a tm e n ts  in  Já c h y m o v  (a sp a
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Table I

In it ia ls B o rn  in
O n se t o f 

d isease
P la s te r  

b ed , m o nths C o n d itio n

F in a l
d iag n o sis

e s ta b lis h e d
in

I r i ti s

1. R . J . 1924 1951 24 C o m p le te  a n k y lo s is 1954 0
2. К . Л. 1916 1938 18 A nk y lo sis  o f  sp in e , re s tric te d  m otion

in  b o th  h ip s 1946 +
3. J .V . 1901 1934 several A nky losis  o f  sp in e , b o th  h ips and  knees 1952 0
4. B. C. 1925 1945 24 A nk y lo sis  o f  sp in e  a n d  le f t  hip 1958 0
5. M. M. 1916 1939 10 Im m o b ile , a n k y lo s is  o f  sp ine  and  right

h ip  jo in t 1956 -b
6. P .S . 1926 1942 6 A nk y lo sis  o f  sp in e , b o th  h ip  and knee

jo in ts 1946 +
7. M. A. 1908 1937 15 A nk y lo sis  o f  sp in e  a n d  right, hip jo in t 1950 0
8. L. M. 1918 1947 15 A lm o st c o m p le te  anky losis  o f  spine 1951 0
9. К  .A . 1913 1932 5 A nk y lo sis  o f  sp in e  an d  h ip  jo in ts 1949 0

10. D . M. 1931 1948 5 A nk y lo sis  o f  lu m b a r  sp ine  and  hip
jo in ts 1953 0

w ith  ra d io a c tiv e  w a te r) w ere ineffective . In  1956, th e  p a t ie n t  was tran sferred  to  o u r  I n s t i tu te .  
A t t h a t  tim e  he was an  ab so lu te ly  im m obile c rip p le , u n a b le  to  help  h im self in th e  sm a lle s t 
m easu re .

C linical ex am in a tio n  o f th e  in te rn a l o rg an s re v ea le d  no dev ia tion  from  n o rm a l. T he 
p a tie n t  was a b so lu te ly  im m o b ile , recu m b en t, “ s tre tc h e d  o u t” in bed. T h ere  w as co m p le te  
an k y losis o f th e  sp ine , h ip  jo in ts , knees and  an k les , w ith  th e  feet in  the  equ in u s p o sitio n . T he 
toes w ere fix ed  in  excessive p la n ta r  flexion an d  w ere a n k y lo sed  in  every  jo in t.  T h e  m o tio n  o f 
th e  r ig h t h u m ero sca p u la r  jo in t  was su b s ta n tia lly  r e s t r ic te d ,  th a t  o f the  left one w as no rm al. 
T h ere  was anky losis o f  th e  e lbow  and  w rist jo in ts . T h e  e ry th ro c y te  se d im e n ta tio n  ra te  was 
76 m m  in  1 h o u r  an d  120 m m  in  2 hours. The B o rd e t-W asse rm a n n  and gonococcus c o m p le m e n t 
f ix a tio n  te s ts  w ere n eg a tiv e .

Treatm ent. More th a n  20 o p e ra tio n s had to  be p e rfo rm e d  on th e  legs o f th e  p a t ie n t  before  
a n y  a t te m p t  a t  w alk ing  cou ld  be m ade . Two y ears  o f  s tre n u o u s  work p u t  th e  p a t ie n t  b ack  
on his fee t a n d  w alk ing  w ith  c ru tch es could be b eg u n .

T he fa te  o f th e  o th e r  n ine  p a tie n ts  was ju s t  as m ise ra b le . The disease b eg in s in  y o u n g  
age a n d  we m u s t do ev e ry th in g  in ou r pow er to  av o id  d iag n o stic  erro rs th a t  m a y  cause  such  
trag ed ies . H e re , like in  e v e ry  fie ld  o f m edicine , p re v e n tio n  is b e tte r  th an  th e  cu re .

T he conclusions d ra w n  m ay  be su m m arized  as follow s. 1. In  tu b ercu lo u s  sp o n d y litis  
th e  c lin ical signs an d  sy m p to m s occur fa r in  ad v an c e  o f  th e  radiological ch anges. 2. T he so- 
called  e a r ly  rad io log ica l changes, nev er allow  to  e s ta b lish  a final diagnosis, b u t  a re  usefu l 
p o in te rs  in  m ak in g  a te n ta tiv e  diagnosis. 3. C lin icians a n d  rad io log ists te n d  to  ig n o re  th is  ru le  
a n d  once th e y  have  m ad e  up  th e ir  m inds to  t r e a t  th e  p a tie n t  fo r w hat th e y  b e liev e  to  he a  
tu b e rc u lo u s  sp o n d y litis  th e y  fa il to  revise th e  d iag n o sis t im e  a n d  again, a lth o u g h  th is  o u g h t to 
he done. 4. No d iag n o stic  e rro r  m ay  be so d e tr im e n ta l fo r th e  p a tie n t as th e  confu sio n  o f P o t t ’s 
disease w ith  anky losing  sp o n d y litis . I f  a p a tie n t in  th e  early  phase  of anky lo s in g  sp o n d y litis  
is e rro n eo u sly  tre a te d  for w h a t is considered  to  be P o t t ’s disease  by im m o b iliza tio n  in  p la s te r  
o f P a ris , th is  will have  e x tre m e ly  grave  consequences. 5. In  ev ery  case suggested  o f  b e in g  one 
o f P o t t ’s d isease , a ra d io g ra p h  should  be m ade o f th e  sacro iliaca l jo in t, th is be ing  th e  a r t ic u la 
tio n  in  w h ich  th e  rad io log ical changes o f anky losing  sp o n d y litis  a re  d e tec tab le  a t  th e  ea rlie s t 
tim e . 6. A lth o u g h  b o th  d iseases lead  to  sp inal r ig id ity , e sp ecia lly  obvious on fo rw a rd  b en d in g , 
th e re  s till is a  d ifference  in  th is  re sp ec t be tw een  th e  tw o  conditions. W hen b e n d in g  fo rw ard , 
th e  p a tie n t  w ith  P o t t ’s disease  bends th e  knees a n d  tr ie s  to  su p p o rt his sp ine  b y  p lac in g  his 
h an d s  on th e  th ig h s . W hen  re tu rn in g  to the  e rec t p o s tu re , he “ clim bs up his th ig h s” . In  c o n tra s t  
w ith  th is , th e  p a tie n t  w ith  anky losing  sp o n d y litis  lean s fo rw a rd  w ith o u t h e s ita tio n  a n d  su p p o rt.  
In  th e  e a rly  p h ase , th e  p a tie n t  w ith  P o t t ’s disease m ay  f in d  a h a rd  bed and re cu m b en c y  c o m fo rt
ab le , w hereas th e  one w ith  ankylosing  sp o n d y litis  m a y  be forced to  get u p  a t  n ig h t  to  o b ta in  
re lie f  b y  exerc ise. 8. T he p o ssib ility  o f anky losing  sp o n d y litis  should be co n sid ered  in  ev ery  
case w hen an  a d u lt ,  especially  a young one, is su sp e c te d  of suffering  from  P o t t ’s d isease. 
9. In  an k y lo s in g  sp o n d y litis  (S trü m p ell, P ierre  M arie, B e ch te re w ’s disease) e v e ry  jo in t  has an 
in creased  te n d e n c y  to  an k y losis if  im m obilized  for lo n g  p e rio d s o f tim e. 10. F ix a tio n  in  p la s te r
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o f  P a r is  w ill c rea te  an  im m obile  in v a lid  from  th e  p a t ie n t  w ith  ankylosing  sp o n d y litis . R e h a b i
l i t a t iv e  e ffo r ts  m ay  b rin g  som e im p ro v e m en t in  y e a rs , b u t  ev en  th en  th e  p a tie n t  w ill be  fa r  
f ro m  b e in g  a  no rm al in d iv id u a l c ap ab le  o f  m an ag in g  h im self. 11. I t  m u st n o t  be  fo rg o tte n  
t h a t  e v e n  th e  diagnosis o f  p u lm o n a ry  tu b ercu lo s is , as d e te rm in e d  on th e  basis o f  c lin ica l a n d  
ra d io lo g ic a l ev idence, is b u t  a te n ta t iv e  one, a lth o u g h  th e  p ro b a b ility  o f  co rrec t d iag n o sis  is 
e s t im a te d  a t  90 p e r cen t. T h is fu n d a m e n ta l p rin c ip le  ap p lie s  in  a n  even g re a te r  m ea su re  to  bo n e  
tu b e rc u lo s is  in g en era l a n d  to  tu b e rc u lo u s  sp o n d y litis  in  p a r tic u la r . H ere th e  d iag n o sis is c o n 
s id e re d  to  be  te n ta tiv e  in  th e  e a r ly  phase , th e  p ro b a b il i ty  o f  e rro r being n e a rly  50 p e r  c en t.

T h e  o n ly  ev idence  e s tab lish in g  th e  d iagnosis is , a n d  w ill rem ain  in  th e  f u tu r e ,  th e  
d e te c t io n  o f  M ycobacterium  tu b ercu lo s is .

A n Anatom ical and Clinical Survey o f  Atypical Forms o f Gout

I .  Stoia and  H . Stoia

(D e p t, o f  R h e u m a tism  o f  th e  B iân c o v en e sc  H o sp ita l, B ucuresti)

C lassic  fo rm s o f  g o u t a re  ra re ly  en co u n te re d  in  th e  R o u m an ian  P eo p le ’s R ep u b lic . 
A r th ro se s  w i th  g o u ty  d ia th e s is , i. e. w ith  in creased  u r ic  a c id  a n d  cholesterol c o n c e n tra tio n  in  
th e  s e ru m , u se d  to  occur fa ir ly  f re q u e n tly  in  th e  p a s t ,  e sp ec ia lly  in  th e  case o f  c o rp u le n t fem ale  
p a t ie n ts  in  th e  m en opause . O f re c e n t, we hav e  h a d  o ccasion  to  o b serve  a n u m b er o f  m ale  p a tie n ts  
a g ed  f ro m  40 to  60 y ears  w ho show ed v arious fo rm s o f  p r im a ry  chronic p o ly a r th r i tis  w ith  a  
n e g a tiv e  R ose— H eller te s t  an d  e le v a te d  u ric  acid  lev e l. T h ese  sy m p to m s d isap p ea red  a f te r  th e  
u su a l g o u t  th e ra p y . W e h a v e , th e re fo re , su b jec ted  a ty p ic a l  fo rm s of gout to  a sp ec ia l s tu d y , 
th e  r e s u l ts  o f  w hich a re  p re se n te d  in  th e  follow ing.

G o u t re p re se n ts  a  d is tu rb a n c e  in  n u c le o p ro te in  a n d  p u rin e  m etabo lism . W a lla c e  
G ra h a m  sugg ested  th a t  g o u t w as tra n s m itte d  to  A m erica  fro m  E u rope: in  C anada th e  n u m b e r  
o f  p e rso n s  a ff lic te d  w ith  g o u t is ris in g , while t h a t  o f  p a t ie n ts  su ffering  from  a cu te  a n d  p r im a ry  
c h ro n ic  p o ly a r th r i tis  is d im in ish in g . B r o c h n er— M o r t e n s e n  re p o rte d  on th e  f re q u e n t  o c c u r
re n ce  o f  g o u t  in  D e n m ark  a n d  S o u th  Sw eden.

W e h a v e  f re q u e n tly  en co u n te re d , especially  in  a g ed  m ale  p a tien ts , n o t o n ly  a r th ro se s  
w ith  h y p e ru ric a e m ia  b u t  also in fec tio u s rh eu m a tism  w ith  h y p e ru ricaem ia , an d  we feel c e r ta in  
t h a t  m a n y  a n  a ty p ic a l fo rm  o f g o u t is s till  un d isco v ered . I t  is a  ru le  in  our clinic fo r rh e u m a tic s  
to  d e te rm in e  th e  u ric  acid  a n d  ch o lestero l leve l in  th e  se ru m  o f  a ll p a tie n ts  —  in  p a r t ic u la r  o f  
th o se  o v e r  40 y ears o f  age —  w ho a re  a d m itte d  w ith  p a in fu l, degenerative  an d  in f la m m a to ry  
a f f l ic tio n s  o f  th e  lo com oto r a p p a ra tu s . I t  has h e lp ed  u s in  c o rre c tly  diagnosing m a n y  a ty p ic a l  
fo rm s  o f  g o u t  show ing th e  sy m p to m s o f a r tic u la r  o r e x tr a a r t ic u la r  in fla m m a to ry  o f d e g en e ra tiv e  
rh e u m a tis m . G o u t u su a lly  occurs b e tw een  th e  ages o f  20 a n d  60 y ears  b u t we k n o w  o f  a  case, 
a c c o m p a n ie d  b y  th e  fo rm a tio n  o f  to p h i, w hich  o c cu rre d  in  a n  in fa n t o f 5 w eeks a n d  a n o th e r  
w h ic h  w as d iagnosed  in  a n  old m a n  90 y ears  o f  age. G o u t is h e red ita ry .

A lth o u g h  i t  is k n o w n  t h a t  u r ic  acid  is d ep o sited  in  th e  tissu es, th e  q u estio n  w h e th e r  th e  
sy m p to m s  o f  g o u t can  be a t t r ib u te d  to  such  deposits  is s t i ll  u n d ecid ed . W hile d ep o sits  o f  u ra te  
a re  re sp o n s ib le  fo r to p h i a n d  a r tic u la r  d e fo rm atio n s th e y  do  n o t  re lease  g o u ty  a tta c k s .  F a c to rs  
t h a t  c a n  be  reg ard ed  as th e  a c tu a l  p ro v o ca to rs  o f  a t ta c k s  a re  operations, in ju ry ,  a lcoho l, 
f a u lty  d ie t ,  p h y sica l o r m e n ta l o v e rex e rtio n , in te rc u r re n t  in fec tio u s  diseases an d  v a r io u s  m e d i
c a m e n ts  su c h  as liv e r  e x tra c ts , m e rc u ria l d iu re tic s , in su lin , e rg o tam in e , gold p re p a ra tio n s ,  
v i ta m in  B j , v ita m in  B 12, A C T H , e tc .

G o u t m a y  be a sso c ia ted  w ith  o b esity , a rth ro s is , d ia b e te s , h y p erten sio n  an d  u ro lith ia s is .
C e r ta in  conclusions w e h a d  re ac h ed  in  th e  course  o f  o u r  investig a tio n s w ere p o in te d  o u t  

in  a  l e c tu re  h e ld  a t  th e  C ongress a t  M arianske L azne (M a rien b a d ) in  Sep tem ber la s t ,  u n d e r  th e  
t i t l e  “ T re a tm e n t  in  R o u m an ia n  sp as o f rh e u m a tic  d iseases a n d  affections o f  th e  lo co m o to r 
a p p a r a tu s  asso c ia ted  w ith  u ro lith ia s is” . T h ey  w ere as fo llow s. 1. C erta in  rh e u m a tic  a ffec tio n s  
m a y  b e  acco m p an ied  b y  d iv erse  fo rm s o f u ro lith ias is ; 2. su c h  affections a sso c ia ted  w ith  
u ro lith ia s is  a re ,  in  a  descend ing  o rd e r  o f  freq u en cy , a r th ro s is  w ith  gou ty  d ia th esis , p e r ia r th 
r i t i s ,  f ib ro s i t is ,  p r im a ry  ch ro n ic  p o ly a r th r itis  a n d  B e c h te re w ’s disease.

T h e  follow ing a ty p ic a l fo rm s o f g o u t hav e  b een  d e sc rib e d  b y  B esa nco n , M. P . W e il  
a n d  d e  G e n n e s  : 1. th e  pseu d o p h leg m o n o u s fo rm , a sso c ia ted  w ith  w idespread o ed em a, w h ich  
m a y  sh o w  th e  sy m p to m s o f  su p p u ra tiv e  a r th r i t is  o r  th o se  o f  a  genu ine  abscess ; 2. h y d r a r th r o 
sis, m o s t ly  in  th e  knee, w ith  p ro fu se  d ischarge , ch ro n ic  co u rse  a n d  long d u ra tio n  ; 3. a  p o ly 
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a r tic u la r  fo rm  sim ilar to  in fec tious rh e u m a tism  ; 4. th e  p seu d o tu b ercu lo tic  fo rm  resem bling  
tu m o r  a lb u s  ; 5. p rog ressive  g o u t w ith  successive a t ta c k s  invo lv ing  all jo in ts .

P u ig -L e a l , Va llado  an d  Guon  B u n o s  re fu se  to  acc ep t th e  view  t h a t  g o u t  is g ra d u a lly  
d isa p p ea rin g  ; w h a t a c tu a lly  h ap p en s is t h a t  i t  m o s tly  a p p ea rs  in  a ty p ica l fo rm s, e. g . as acu te  
o r p r im a ry  ch ro n ic  p o ly a r th r itis ,  as seco n d ary  rh e u m a tism  o r as m o n o a rth ritis . A ty p ic a l fo rm s 
o f g o u t d ev elo p , acco rd ing  to  d e  Ch a t e l , w ith o u t  a tta c k s  a n d  are acco m p an ied  b y  a sy m m e
tr ic  a r t ic u la r  d e fo rm atio n s.

W hile  hav in g  fre q u e n tly  h a d  occasion to  o b se rv e  cases o f acu te  g o u ty  h y d ra rth ro s is  
in  th e  k n e e -jo in t (one o f  these  cases to o k  th e  fo rm  o f  su p p u ra tiv e  p seudoph legm onous a r th r i t is  
w ith  e x te n d e d  sw elling), we hav e  n o t e n c o u n te re d  a ty p ic a l form s im ita tin g  a c u te  a r tic u la r  
rh e u m a tism . O ften  hav e  we o b se rv ed  a c u te  lu m b a r  p a in  in  corpu len t p e rso n s  w h ich  was 
acco m p an ied  b y  fev er, h y p eru ricaem ia  and  h y p e rch o les te ra em ia , sym ptom s w h ic h  d isap p ea red  
a f te r  a d e q u a te  g o u t th e ra p y . W e h av e , fu th e r in o re , f re q u e n tly  en coun tered  a ty p ic a l  fo rm s of 
g o u t w h ich  h a d  th e  ap p earan ce  o f a tu m o r  a lb u s  o f  th e  knee-jo in t and  w ere a sso c ia ted  w ith  
h y d ra r th ro s is , h y p eru ricaem ia  a n d  h y p e rch o le s te ra em ia  : all these sy m p to m s likew ise  d is
a p p e a re d  on  th e  usua l g o u t th e ra p y . I t  o ften  occu rs  t h a t  pycn ic  p a tien ts  su ffe rin g  from  h y p e r
u rica em ia  a n d  h y p e rch o les te raem ia  w ith  eczem as (espec ia lly  over th e  e lbow ) a re  to rm e n te d  
b y  p a in s  all o v er th e  b o d y , m o stly  d u rin g  th e  n ig h t  : g o u t assum es in  these  c ases th e  fo rm  of 
f ib ro s itis  a n d  responds re ad ily  to  specific  t r e a tm e n t.

G o u ty  in fla m m a tio n  of th e  Achilles te n d o n  is w ell-know n • i t  m an ifes ts  i ts e l f  w ith  pain  
in  th e  h ee l a n d  d is tu rb an c es  o f  locom otion , is o f a  s h o r t  —  a t  th e  m ost o f a  w e e k ’s —  d u ra tio n  
a n d  re sp o n d s  well to  t re a tm e n t  w ith  colchicine.

W e h av e  h ad  fu r th e r  n um erous cases o f  g o u ty  a p o n eu ris itis  p lan ta ris  w ith  sk in  e ru p tio n s , 
as also cases o f  b u rs itis  o lecran i w ith  g o u ty  eczem as.

A ccord ing  to  a  s ta tis t ic a l  tab le  com piled  b y  K u zel l  and Ga u d in , p r im a ry  chron ic  
p o ly a r th r i t is  ap p ears  to g e th e r  w ith  g o u t in  5.4 p e r  c en t o f m ale and  7.7 p e r  c e n t  o f  fem ale 
p a tie n ts .

U ricaem ia  is a f re q u e n t diagnosis in  cases o f  p r im a ry  chronic p o ly a r th r i t is .
B e ch te re w ’s disease  has been  fo u n d  to  be  acco m p an ied  by  gou t in  4.8 p e r  c e n t o f  m ale 

an d  3 p e r  c e n t o f fem ale  p a tie n ts .
W e h av e  fre q u e n tly  d iagnosed  h y p e ru ric a e m ia  a n d  h y p e rch o les te raem ia  in  p a tie n ts  

o v e r  50 y ea rs  o f age who w ere suffering  from  p r im a ry  chronic  p o ly a r th r itis .
P a t ie n ts  suffering  from  a r tic u la r  g o u t so m e tim es develop o p h th a lm ic  co m p lica tio n s 

su ch  as c o n ju n c tiv itis , irid o cy clitis , ep isc le ritis  a n d  som etim es derm al c o m p lica tio n s  in  the 
fo rm  o f  eczem a, chron ic  p ru r itu s  o r —  in  som e cases -—- in  th a t  o f th ic k e n e d  to e  n a ils  w ith  
ca lc iu m  d ep o sit.

I n  ch ro n ic  g o u t, to p h i a re  fo rm ed  3 to  10 y e a rs  a f te r  th e  f irs t  a tta c k .

*

O u r know ledge concern ing  th e  p a th o lo g ica l a n a to m y  o f gout is still f a r  fro m  com p le te . 
I t  is g e n e ra lly  accep ted  th a t  deposits  o f m o n o so d iu m  u ra te  p rovoke a lte ra t io n s  in  th e  tissues.

T a lb o tt  an d  P om m er  reg ard  sy n o v itis  as a  p r im a ry  and  chondral d a m a g es  as a secon
d a ry  les io n  in  cases o f  g o u t. C rysta ls o f  m o n o so d iu m  u ra te  if  th e  synovial m e m b ra n e  a n d  those 
c e n tra l  a rea s  o f th e  a r tic u la r  cartilag e  w h ich  la c k  a su ffic ien t blood su p p ly , f u r th e r  deposits 
o f  th e  sa id  su b s tan ce  in  th e  fo rm  o f large  a g g lo m e ra tio n s  i f  th e  subchondral b o n e s  a re  en co u n 
te re d . T h e  cartilag e  show s trac e s  o f  e rosion  a n d  seem s to  be th in  ; th e  sy n o v ia l m e m b ra n e  m ay  
ch an g e  in to  a  f ib ro u s p an n u s  w hich  p e n e tra te s  in to  th e  a r tic u la r  cartilage  a n d  th e  su b ch o n d ra l 
bo n es a n d  d estro y s th e  o s teo trab ecu lae . Such  d e s tru c t io n  is m ark ed ly  s ta m p e d  in  ro e n tg e n o 
g ram s. I n  serious cases, p an n u s m ay  lead  to  b o n y  anky losis . The sh a rp ly  o u tlin e d  f ig u re s  in 
th e  ro e n tg e n o g ram s re p re se n t, as a m a t te r  o f  f a c t ,  g o u ty  to p h i in  th e  bon es. T h e  a c t iv ity  of 
th e  o s te o b la s ts  is s to p p e d  b y  th e  deposits  ; w hile  re ad so rp tio n  of th e  bone is  u n c h ec k ed , th e  
fo rm a tio n  o f  fresh  osseous tissue  com es to  a  s ta n d s t il l  an d  no reg en era tio n  o f  b o n e  ta k e s  place 
in  th e  v ic in ity  o f th e  to p h i. By m eans o f a  long t r e a tm e n t  w ith  B enem ide i t  w a s , n e v e rth e le ss , 
possib le  to  reduce  th e  size o f to p h i a n d  p ro v o k e  a  reca lc ifica tio n  o f th e  b o n e s  d e s tro y ed  by  
th e m . O s te o p h y tes  a re  som etim es obse rv ed  to  d ev e lo p  on  th e  m arg in  o f th e  a ffe c te d  a r tic u la r  
su rface  ; u ra te  deposits  m ay  lead  to  a  th ic k e n in g  o f  su b ch o n d ra l bones o r to  co llo id a l oedem a 
a n d  a necrosis o f th e  tissues.

I n  cases o f a cu te  g o u t we e n co u n te r  c ry s ta lliz ed  o r am orphous m asses o f  u ra te  o n  th e  
sy n o v ia l m em b ran e  an d  in  th e  a r tic u la r  c a r tila g e , w ith  in flam m ato ry  re ac tio n  in  th e ir  su rro u n d 
in g s : th is  develops la te r  in to  g ra n u la tio n  tis su e . I t  consists o f phag o cy tes , m o n o cy te s , g ian t 
cells, leu k o cy tes , eosinophilic  cells, p o ly n u c lea r cells, lym p h o cy tes a n d  p la sm o c y te s . On th e  
p e r ip h e ry  o f  th is  “ g o u ty  g ra n u lo m a ” a re  f ib ro b la s ts  a n d  a fib rous capsu le  w h ic h  envelops th e

3
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to p h u s  a n d  th e  large u ra te  d ep o s its . These deposits g ive  no X -ra y  shadow , a re  un like  b o n e , 
re m a in  w h ite  and  m ark e d ly  o u tlin e d . T here  are sm all sc le ro tic  vessels in th e ir n e ig h b o u rh o  od , 
w h ich  becom e som etim es o b l i te r a te d  by  endo the lia l p ro life ra tio n . T he vessels a re  su rro u n d e d  
b y  sm a ll in f il tra te s  com p o sed  o f  ly m p h o cy tes  and  p la sm o c y te s .

B esides c ry sta ls  o f  m o n o so d iu m  u ra te , so m etim es c h o le s te ro l is en co u n tered  in  th e  
c e n tre  o f  th e  toph i ; d ep o sitio n  o f  u ra te  is som etim es fo llow ed  b y  th a t  o f calcium . T he sy n o v ia l 
f lu id  co n ta in s  leukocy tes, e sp ec ia lly  po lym orphocy tes ; in c re a se d  v iscosity  and p ro te in  c o n te n t  
o f  th e  f lu id  are a d d itio n a l sy m p to m s .

T o p h i m ay  form  in  a n y  o rg a n  : th ey  have  been e n c o u n te re d  in  th e  eye, th e  corpus c av e r-  
n o su m , th e  p ra ep u tiu m  p en is , th e  to ngue  and  ep ig lo ttis , th e  v o c a l cords, the  m itra l v a lv es, in  
th e  a o r ta  an d  th e  m y o ca rd iu m . A reas w ith  d im in ished  b lo o d  su p p ly  are  places o f  p re fe ren ce  
fo r th e  fo rm atio n  o f to p h i,  a n d  pa in fu l in fla m m a to ry  re a c tio n s  in v ariab ly  develop  in  th e ir  
v ic in i ty .

N odes of m o nosod ium  u r a te  —  or, in ch ild ren , o f  a m m o n iu m  u ra te  —  are  so m etim es 
fo rm ed  in  th e  k idneys : th e y  a re  rea lly  u ric  acid in fa rc ts . S o m etim es also v ascu la r sc lerosis 
w ill d ev elo p , follow ed b y  a tro p h ic  lesions an d  fib rosis o f  th e  g lo m e ru li and  changes o f  th e  t u b u 
la r  e p ith e liu m . N ephrosc lerosis is m ore  freq u en t in  g o u ty  t h a n  o th e r  p a tien ts . I t  seem s t h a t  
d e p o s itio n  o f u ra te  in  th e  m e d u lla  a n d  th e  p y ram id s, f u r th e r  a n  o b stru c tio n  and  co m p ress io n  
o f th e  co llecting  tu b u le s  w ith  su b seq u e n t nephrosclerosis a re  th e  ch ie f factors respo n sib le  fo r 
re n a l les io n s in go u ty  p a tie n ts .  C ases o f renal am yloidosis h a v e  also been  reported .

In f la m m a to ry  p ro cesses o f  cellu la r reac tio n  in  th e  su rro u n d in g s  o f  u ra te  d eposits  dev elo p  
o n ly  in  a rea s w ith  a r ich  b lo o d  su p p ly , e. g. in th e  sy n o v ia l m em b ran e  or th e  bone m a rro w  
w h ere  o s teo g ran u lo m ata  a re  fo rm ed , w hereas no ce llu la r re a c tio n s  occur in  regions p o o r in  
b lo o d , e.g. th e  a r tic u la r  c a r tila g e . W hile no deposits o f  u r a te  h av e  been en co u n tered  in  th e  
m u sc le s , lungs, th e  liv e r, sp le en  a n d  th e  cen tra l ne rv o u s t is su e , th e y  w ere observed in  th e  v ic in 

i t y  o f th e  sp inal canal.
C ystic  s tru c tu re s  in  th e  bo n es or p ro life ra tiv e  a lte ra t io n s  as m arginal p ro m in en ces, 

d e v e lo p m en t o f spurs an d  lo ca l o steoporosis in  th e  v ic in ity  o f  th e  affected  jo in ts  b e in g  n o t  
spec ific  sy m p to m s of g o u t, d iag n o s is  o f th is  disease sh o u ld  n o t  be  based  solely on  X -ra y  e v i
d en ce . P ro m p t and sa tis fa c to ry  th e ra p e u tic  resu lts  a re  so m e tim es th e  clue to co rrec t d iagnosis . 
N o r is , as a m a tte r  o f fa c t ,  h y p e ru ric ae m ia  an in fallib le  sign  o f  g o u t. L ab o ra to ry  an a ly se s a re  
o f te n  re v e la to ry : the  E S R  is in c re a sed  i r  acu te  cases o f  g o u t, leu k o cy to sis  and an aem ia  can  be 
d iag n o sed , and  th e  ex c re tio n  o f 17 -ketostero ids w ith  u rin e  is lessened in  you n g er p a tie n ts  
su ffe rin g  from  gout.

A cu te  a rticu la r  rh e u m a tis m , p rim ary  chronic p o ly a r th r i t is ,  a rth ro s is , tu m o r a lb u s o f  
th e  k n e e -jo in t, gonorrhoeic  a r th r i t i s ,  secondary  in fec tio u s a r th r i t i s ,  calcium  gout an d  ch o le s te 
ro l g o u t a re  diseases t h a t  m a y  be m is tak en  for g ou t.

W e w an t to em p h asize  once  m ore th a t  a lth o u g h  in  o u r  d a y s  th e  classical ty p e  o f  g o u t 
seem s to  occur less f re q u e n tly  th a n  in th e  p a s t,  its  a ty p ic a l  fo rm s  hav e  becom e m ore f re q u e n t  
so t h a t  in  cases where th e  u su a l g o u t th e ra p y  fails i t  is a lw ay s a d v isab le  to  tu rn  o u r a t te n tio n  
to  p o ss ib le  a ty p ica l fo rm s o f  th e  d isease.

Allergic Granulomatosis 

I .  M árk, J .  F eh ér
(2nd D e p t, o f  P a th o lo g y , M edical U n iv e rs i ty , B u d ap est)

A fte r  a  sh o rt rev iew  o f  th e  p e rta in in g  l i te ra tu re  th e  c lin ica l p a tte rn  and th e  g ross a n d  
m ic ro sco p ic  changes o b se rv ed  in  a  case a re  rep o rted . T h e  d isease  g ro u p  is d iscussed  m a in ly  
fro m  a  m orpholog ic  a sp ec t ( c h a ra c te r is tic  g ran u lo m a, v a sc u la r  a n d  re n a l a lte ra tio n s ), b u t  d u e  
re g a rd  is g iv en  also to  th e  p o ss ib le  aetio logic fac to rs  a n d  to  th e  a lle rg ic-hypererg ic  m ech an ism . 
F in a lly , th e  possib ility  o f d iag n o s is  in  th e  living is t r e a te d  on  th e  basis o f  lite ra ry  d a ta  a n d  o f 
th e  case  o bserved  (from  ly m p h  n o d es , cu taneous and su b c u ta n e o u s  nodules, excised lung  lo b e , 
p ro s ta t ic  biopsy).
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В. H orányi

(D e p t, o f  N euro logy , M edical U n iv e rs ity , B u d ap es t)
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T he m uscles o f  tw o  fem ale  p a tie n ts  w ho h a d  d ied  o f d e rm a to m y o s itis  w ere  s tu d ied . 
T h e  d isease  h a d  la s te d , w ith  rem issions, fo r 16 a n d  18 m o n th s , re sp ec tiv e ly . B o th  p a tie n ts  
h a d  d ied  in  th e  course o f  a n  a cu te  e x ac e rb a tio n . S e d im e n ta tio n  ra te  h ad  been  a ro u n d  100 ml/1 
h r , a n d  gam m aglobu lins h a d  been  co n sid e rab ly  in c reased  in  b o th  cases.

In  th e  sk e le ta l m usc les o f P a t ie n t  1 (18 m uscles w ere ex am ined) in f il t r a t io n  co n sis tin g  
o f ly m p h o cy tes , p a r tly  o f  h is tio c y tes , a  few  leu co cy tes  a n d  eosinophils, w ere fo u n d  b o th  a ro u n d  
t h  e vessels an d  d iffuse ly  in  th e  p e rim y siu m  a n d  in  p a r ts  o f  th e  endom ysium . T he m uscle  f ib re s  
e x h ib ite d  n o d u la r  a n d  f lo c c u la r  d eg en e ra tio n , fra g m e n ta tio n  o f fib rils , in v as io n  o f  th e  sarco - 
lem m a  cells, p ro b ab ly  h is tio c y te s . T he n u m b er o f  m uscle  f ib res  w as g re a tly  re d u ce d , th e  a m o u n t 
o f  co n n ec tiv e  tissu e  m o d e ra te ly  in creased . No m ucoid  or f ib rin o id  d e g en e ra tio n  w as o b se rv ed .

I n  th e  m uscles o f P a t ie n t  2 (14 m uscles w ere ex am in ed ), in f la m m a to ry  in f il t r a t io n s  
w ere  ra re , on ly  a few  ly m p h o c y te s  w ere seen in th e  a d v e n ti tia  o f  th e  p e rim y sia l cap illa rie s . 
T h e  m uscle  f ib res  w ere, ho w ev er, red u ced  in  n u m b er. T h ey  d isp lay ed  v a rio u s  d e g en e ra tiv e  
c h an g es , an d  w ere in v ad e d  b y  a  m ass o f  h is tio c y tes . So-called collagen ch an g es w ere  n o t 
o b se rv ed .

T hese  o b se rv a tio n s  suggested  th a t  th e  a ffec tio n  a n d  loss o f  m uscle f ib res  is n o t  a co n 
seq u en ce  o f th e  so-called  co llagen  disease o f co n n ec tiv e  tis su e , b u t  th e  sam e fa c to r  w h ich  lead s 
to  th e  a lte ra tio n  o f co n n ec tiv e  tis su e  p ro d u ces also th e  lesion  o f  m uscle fib res .

Piithoniorphology of Pulm onary Changes in Collagen D iseases

B. R ad n ai, K a ta lin  H ollósi

(Is tv á n  H o sp ita l, B u d a p es t)

T he p u lm o n a ry  changes w ere s tu d ied  in  26 cases o f collagen d isease  (p o ly a r te r i t is  
n o d o sa , 10 cases ; d issem in a ted  lu p u s  e ry th e m a to d e s , 5 ; sc le roderm a, 4 ; n ec ro tiz in g  p o ly an g i
itis  a n d  g ran u lo m ato sis , 5; rh e u m a to id  a r th r i t is ,  3 ; rh e u m a tic  fev er, 1 ease). T he p a th o m o rp h o 
logy  o f  th e  changes o ccu rrin g  in  th e  p u lm o n a ry  p a ren c h y m a , vessels, and  b ro n c h i, h av e  been 
d e m o n s tra te d  sim u ltan eo u s ly .

N one o f th e  ch an g es was found  to  be c h a ra c te ris tic  o f  an y  one co llagen  d isease. All 
m orpho log ic  signs w ere , th o u g h  to  a v a ry in g  d eg ree , obse rv ed  w ith  all co llagen  d iseases. T he 
m orpho log ic  changes in  th e  lungs shou ld  th e re fo re  be  classified  accord ing  to  s t r u c tu r a l  ty p es . 
S u ch  ty p e s  a re  : th e  p n e u m o n itic , th e  g ra n u lo m a to u s -n e c ro tic , and  th e  sc lerosing  ty p es .

T he p n eu m o n itic  ty p e  m o st f re q u e n tly  o ccu rred  w ith  rh e u m a tic  fe v e r  a n d  D L E . 
G ra n u lo m a to u s-n ec ro tic  a lte ra tio n s  w ere fo u n d  ch ie fly  in  p o ly a r te r itis  n o d o sa , n ecro tiz in g  
p o ly an g iitis  and  g ran u lo m ato sis . T he sclerosing  ty p e  w as m o stly  a  co n co m itan t o f  sc le roderm ia  
a n d  rh eu m a to id  a r th r i t is .  All th ese  ty p es  a p p ea red  n o t o n ly  in  one c e r ta in  m o rb id  p a tte rn ,  
b u t  occasionally  in  a ll, in  d ependence  on  th e  ra te  o f p rogression  of th e  p rocess.

P n eu m o n itis  m a y  occur n o t  only in  a c u te , b u t  in  ev ery  k ind  o f collagen d isease , d u rin g  
th e  a c u te  period . In  sp ite  o f th e  acu te  h isto log ic  signs, p n eu m o n itis  is n o t in v a r ia b ly  m alig 
n a n t.  More m alig n an t is th e  g ra n u lo m ato u s-n ec ro tiz in g  ty p e . I t  is a p p a re n tly ,  th e  m o rp h o 
logic m an ifes ta tio n  o f  a su b a c u te  e x ac e rb a tin g  p rocess , an d  in  ben ign  co n d itio n s  i t  m ay  be 
a  sign  o f p rogression . F in a lly , a p a r t  from  ch ro n ic  collagen diseases, th e  sc lerosing  ty p e  m ay 
a t te n d  also rh e u m a tic  fev er and  occur in  p a tie n ts  who su rv iv e  recu rren ces o f  D L E .

T he va rio u s p u lm o n a ry  changes a sso c ia ted  w ith  th e  collagen d iseases o b v io u sly  re p re 
se n t s im ilar m orpho log ic  p h enom ena. In  th e  in d iv id u a l patho log ic  p rocesses th e y  d isp lay  
q u a n ti ta t iv e  ra th e r  th a n  q u a lita tiv e  d ifferences.

3*
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E xam in ation  of Early R enal Changes by Needle Biopsy with Particular Regard 
to the So-Called Collagen Diseases

P. E ndes, Gy. P e trán y i

(D e p t, o f  P a th o lo g y , M edical U n iv e rs ity , D ebrecen)

O f th e  early  re n a l ch an g es ex am in ed  b y  p e rc u ta n e o u s  need le  b iopsy , specia l a t te n tio n  
h a s  b e e n  p a id  to  th o se  a sso c ia ted  w ith  d issem in a ted  lu p u s  e ry th e m a to d es . P a r t ly  so-called  
“ w ire  lo o p ”  lesions w ere re v ea le d , p a r t ly  changes c o rre sp o n d in g  to  focal g lo m eru lo n ep h ritis . 
I n  c o n tr a s t  to  genera l o p in io n , th e  la t t e r  changes w ere th e  m ore fre q u e n t, th e  m ore c h a ra c 
te r is t ic ,  a n d  th ese  h a d  g iv en  rise  to  a  m ore  e x ten siv e  d e s tru c t io n  o f re n a l tis su e . M uch re sem 
b lan c e  w as fo und  b e tw een  th e  o b se rv ed  changes a n d  th o se  o ccu rrin g  in  re n a l am ylo idosis o r 
d ia b e tic  g lom eru losclerosis. T he d ifference  was t h a t  in  D L E  th e  deposits  e lic it a n  in f la m m a 
to r y  re a c tio n  in  th e  w all o f  th e  g lo m eru la r  loops.

M orphologic Signs o f  Paraproteinosis in D issem inated Lupus Erythem atosus

Gy. Szinay

(D e p t, o f P a th o lo g y , K ö ltő i A n n a  H o sp ita l, M edical U n iv e rs ity , B u d a p es t)

I t  is  kno w n  fro m  th e  ex am in a tio n s  o f  K l e m p e r e r  e t  a l. (1941— 1954) t h a t  th e  m ain  
fe a tu re  o f  d issem in a ted  lu p u s  e ry th e m a to su s  is th e  p re c ip ita tio n  o f a ty p ic a l p ro te in -lik e  s u b 
s ta n ce s  in  tissu es. A ccord ing  to  E h r ic h  (1952), d y sp ro te in e m ia  is a com m on sign  o f co llagen  
d iseases a n d  i t  p lay s a  p ro m in e n t p a r t  in  th e ir  genesis, w h e reb y  th is  disease g ro u p  is c losely  
re la te d  to  p r im a ry  am ylo idosis. T h e  resem blance  o f th e  h y a lin o sis  occurring  w ith  D L E  in  th e  
sp leen  a n d  k id n ey s , an d  p a ra -am y lo id o sis , has  been  p o in te d  o u t  b y  T eilum  (1948— 1956).

I n  th e  p re sen t s tu d y , in  th e  k id n ey s , sp leen , a n d  ly m p h  nodes, tra n s fo rm a tio n  o f e x t r a 
c e llu la r f ib r in o id  in to  p a raa m y lo id -lik e  f ib r il la ry  s tru c tu re s  h a s  b een  o b served , to g e th e r  w ith  
su c h  a n  excessive  in tra c e l lu la r  p ro te in  accu m u la tio n  in  sp leen  a n d  ly m p h  nodes w hich  has b een  
k n o w n  to  o c cu r on ly  in  m u ltip le  m y elo m a (p lasm o c y to m a ), a n d  m acrog lobu linem ia  (W ald en - 
s tro e m ), th u s  in  th e  m o st c h a ra c te ris tic  in s tan c es  o f  p a rap ro te in o s is . On th e  basis o f  th e se  
o b se rv a tio n s , f ib rin o id  d e g e n e ra tio n  (fib rin o id  necro sis), k n o w n  as a p a r tia l  p h en o m en o n  of 
n e c ro tiz in g  in f la m m a tio n  in  D L E , is reg ard ed  as th e  p r im a ry  p re c ip ita tio n  of a ty p ic a l p ro te in s , 
a n d  co n clu sio n s hav e  b een  d ra w n  as to  th e  p a th o g en esis  o f  D L E .

Takayashu’s Disease, Verified by Biopsy 

L. Soltész, G. K endrey

(4 th  D e p t, o f  Surgery , 1st D e p t, o f  P a th o lo g y  an d  E x p e r im e n ta l  C ancer R esearch , M edical
U n iv e rs ity , B u d a p es t)

P ro g re ss iv e  o b s tru c tio n  o f th e  large  a r te r ie s  o r ig in a tin g  fro m  th e  ao rtic  a rch  lead s to  
a  g ra d u a l  cessa tio n  o f p u lsa tio n  in  th e  u p p e r  e x tre m itie s , sy m p to m s o f cereb ra l isch aem ia , 
o c u la r  c h an g es  (c a ta ra c t ,  a tr o p h y  o f  iris , b lindness). T h e  sy n d ro m e  develops m ain ly  in  aged  
p e rso n s, a s  a  sequel o f sy p h ilitic  a o r ti t is  o r a rte rio sc le ro sis  (w ith  o r w ith o u t a n  a n eu ry sm ). 
I n  y o u n g  ag e , n e a r ly  ex c lu siv e ly  fem ales a re  a ffec ted . T h e  d isease  ch ara c te riz ed  b y  th e  o b s tru c 
t io n  o f su p ra a o r t ic  vessel s te m s  is ca lled  “ pulseless d isease” , “ a o rtic -a rc h  sy n d ro m e” , “ p u lsus 
d iffe re n s” . T h e  o b s tru c tio n  o f  la rg e  a r te r ie s  in  young  w om en is te rm e d  “ young  fem ale  a r te r i t i s ” .

S lo w ly  develop ing  o b lite ra t io n  o f th e  le f t su b c lav ian  a r te r y  has been  obse rv ed  in  a  21 
y ea r-o ld  fe m a le  p a tie n t. T h e  p u lsa tio n  o f th e  su b c lav ian , a x illa ry , b ra ch ia l, an d  ra d ia l a r te r ie s  
h a d  c eased . T h e  d iagnosis w as co n firm ed  b y  a r te r io g ra p h y . T h e  o b stru c te d  p a r t  o f  th e  
a r te r y  w as re sec ted  an d  th o ra c ic  sy m p a th e c to m y  w as also p e rfo rm e d . H isto logy  rev ea led  
a sp ec ific  g ia n t  cell p a n a r te r i i t is .  A s to  th e  ae tio lo g y , tu b e rc o lo to x ic  a lle rgy  w as assum ed .
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T he case re p o rte d  as well as th o se  like i t  form  a se p a ra te  ty p e  o f  th e  a o rtic  a rc h  syndrom e 
a n d  th e  n am e  T a k a y a s h u ’s d isease  is suggested  to  d e n o te  th em . T he re p o rte d  case w as th e  f irs t  
b y  w hich  th e  d iagnosis o f  T a k a y a s h u ’s disease w as co n firm ed  th ro u g h  b io p sy .

Pathologic Observations at Cardiac Surgery

I. B esznyák

(1 st D e p t, o f P a th o lo g y  a n d  E x p e rim e n ta l C ancer R esea rch , M edical U n iv e rs ity , B u d ap es t)

In  s ix ty  cases w hich  h ad  b een  su b je c ted  to  ca rd iac  su rg e ry  w ith  a f a ta l  o u tco m e , clinical 
a n d  p a th o lo g ica l d a ta  w ere s tu d ie d  w ith  special re g a rd  to  th e  cause of d e a th . T h e  m ate ria l 
co n sisted  o f  th ir ty - tw o  cases o f  m itra l  stenosis, s ix tee n  o f F a llo t’s te tra lo g y , 5 o f  au ricu la r 
sep ta l d e fec t, 3 o f c o arc tio n  o f th e  a o r ta ,  2 o f ao rtic  sten o sis , and  1 o f p e rs is tin g  B o ta ll’s d uc t. 
D e a th  w as d u e  to  cereb ra l, p u lm o n a ry , p e rip h e ra l, o r a ir  em bolism  in  th ir te e n  cases. In  fo u rteen  
cases v e n tr ic u la r  f ib rilla tio n  or s ta n d s til l  o f th e  h e a r t  d u rin g  o p e ra tio n  led  to  d e a th . H e a rt 
fa ilu re  o c cu rre d  in  s ix teen  cases. In  seven  cases d e a th  re su lte d  fro m  h e m o rrh a g e , n in e  p a tie n ts  
d ied  of o th e r  causes, an d  in  one case th e  cause o f d e a th  could  n o t  be s ta te d  fo r c e rta in . The 
freq u e n c y  o f le th a l fa c to rs  is d iscussed  on h an d  of l ite ra ry  d a ta  a n d  ow n o b se rv a tio n s , to g e th e r 
w ith  th e  m eth o d s b y  w hich  these  occurrences can  be  e lim in a ted  or th e ir  f req u e n c y  reduced.

Morphologic Signs o f  Allergy in Erosions o f  the Portio Vaginalis

M agdolna G aál, J .  László

( In s t i tu te  o f  S p o rt H y g ien e, B u d a p es t ; In s t i tu te  o f P o s tg ra d u a te  M edical E d u ca tio n ,
B u d ap es t)

In  th e  a u th o rs ’ o p in io n , a lle rg ic  fac to rs  m ay  h av e  a n  essen tia l ro le in  th e  genesis of 
d iseases o f  unkn o w n  aetio lo g y . T his is c o rro b o ra ted , a p a r t  from  clin ical o b se rv a tio n s , im m un- 
bio logic a n d  serologic ex am in a tio n s , also b y  p a th o m o rp h o lo g ic  stu d ies . In  p rev io u s  ex am in a
tio n s , beside  th e  w ell-know n m orpho log ic  m an ifes ta tio n s  o f  tissu e  a lle rg y  (se ro u s in flam m atio n , 
f ib rin o id  tra n s fo rm a tio n ) , a p ro te in lik e  su b stan ce  resem bling  R u ssel’s co rp u sc les  was found 
to a p p e a r  e x tra ce llu la rly  in  cases o f  p e p tic  u lcer, ch ron ic  n e p h ritis , e tc . F ro m  th e se  m orphologic 
signs w as to  th e  p resence  o f  an  a lle rg ic  co nd ition  concluded .

F ive  h u n d red  cases o f e rosion  o f th e  p o rtio  vag in a lis  w ere exam in ed . I n  76 (15 pe r cent 
o f  th e  to ta l) ,  c h a ra c te ris tic  g ra n u la tio n  tissu e  o ccu rred  below  th e  cy lin d ric  ep ith e liu m  of 
pseudoerosions, be tw een  cerv ica l g lan d s , an d  below  th e  lin ing  e p ith e liu m  o f th e  cerv ica l canal. 
T his g ra n u la tio n  tis su e  w as m ad e  u p  of ly m p h o cy tes , n e u tro p h il a n d  eo sinoph il leucocytes, 
an d  n u m ero u s  p lasm o cy tes . T he cy to p la sm  o f som e m ono n u clear e le m en ts  co n ta in ed  an 
a cc u m u la tio n  of sm all eosinophilic  globes and  sim ila r globes o f p ro te in  w ere s i tu a te d  e x tra 
ce llu la rly . C onsiderable v a sc u la r  a lte ra tio n s  w ere rev ea led . T he w alls o f th e  sm all cap illaries dis
p lay ed  p ro te in  im b ib itio n  a n d  a t  m an y  p laces f ib rin o id  necrosis. T here  w as a n  ex te n siv e  oedem a, 
and  th e  collagen f ib res  w ere also im b ib ed  w ith  p ro te in . On th e  basis o f th e  e a r lie r  o bservations 
a n d  l i te ra ry  d a ta , th ese  changes a re  reg ard ed  as th e  m orpho log ic  m a n ife s ta tio n s  o f  an  allergic 
resp . au to -a lle rg ic  tis su e  re ac tio n . A llergic diseases w ere m en tio n ed  in  th e  h is to ry  by  60 per 
cen t o f th e  p a tie n ts  w ith  erosion . B eside th is  general a llerg ic fac to r, th e  ro le  o f a  local antigenic 
e ffec t m u s t also be p resu m ed . Such an  effec t m ay  be e x e rted  by  th e  fo reign  p ro te in s  o f  bac teria , 
fung i a n d , occasionally , b y  those  o f th e  sperm .

P e rta in in g  sero logic an d  im m unobio log ie  in v es tig a tio n s  are  in  p ro g ress.
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S ign ifican ce of Foci and F ocal Infections in the Pathology o f Rheum atic Diseases

F. Varsányi

(S ta te  In s t i tu te  o f R h e u m a to lo g y  and M edical H y d ro lo g y , B u d a p es t)

T h e  clinical sy m p to m s o f  e a r ly  a n d  la te  a lle rg y , g e n e ra lly  tu b e rc u lin  ty p e  a lle rgy , 
f r e q u e n t ly  ap p ear in  th e  v a r io u s  rh e u m a tic  diseases. I n  th e  e a r ly  p eriod , vegetative (neuro- 
d y s t r o p h ic ,  n eu rovasa l, t ro p o h o n e u ro tic ,  e tc .) d is tu rb an c es  p re v a il. L a te r ,  hum oral (blood 
c o u n t ,  s e ru m  pro te ins, im m u n o lo g ic ) a n d  histologic ( in f la m m a tio n , d eg en e ra tio n , reg en e ra tio n ) 
c h a n g e s  a re  p ro m inen t. T he ro le  o f  foci in  these processes h a s  b een  show n b y  a n  in creas in g  
n u m b e r  o f  d a ta . The d eco m p o sitio n  p ro d u c ts  o f foci (endo alle rg en s, aggressins) seem  to  deserve  
m o re  a t t e n t io n  th a n  b a c te r ia l a n d  to x ic  allergens. I n  th e  cou rse  o f  th e  p re se n t s tu d ie s , 2007 
p a t i e n ts  su ffering  from  ch ro n ic  rh e u m a tis m  were s tu d ied . T h ey  h a d  been  a d m itte d  fo r  h y d ro 
th e r a p y .  A p a r t  from  clin ical e x a m in a tio n s  for foci, d e se n s itiz a tio n  e x p erim en ts  w ith  focal 
e x t r a c t s  w e re  carried  ou t. In c re a se d  a t te n t io n  was p a id  to  th e  h i th e r to  n eg lected  u ro g e n ita l foci.

I n  a  m ate ria l consisting  o f  1765 m ale p a tie n ts , su sp ic io u s d e n ta l foci w ere fo u n d  in  
19.6 p e r  c e n t, laryngological c h a n g e s  in  36.1 pe r c en t, p r o s ta t i t is  in  33.5 p e r cen t. In  th is  
“ s u s p ic io u s”  group , m ak ing  u p  73 .2  p e r  cen t o f th e  to ta l ,  m a n y  p a tie n ts  y ie lded  a p o sitiv e  
re sp o n se  to  2, a few to  3 e x a m in a tio n s . T he p ro s ta tic  sec re tio n  o f  366 p a tie n ts  was exam in ed  
b a c te r io lo g ic a lly . H aem oly tic  s ta p h y lo c o c c i, beside o th e r  a g e n ts , w ere  fo u n d  in  76.8 p e r  cen t, 
h a e m o ly tic  strep tococci in  38.7 p e r  c e n t.

F r o m  th e  organs su sp ec ted  to  c o n ta in  a focus a n d  fro m  th e ir  secre tions, e x tra c ts  free  
o f  p r o t e in  a n d  am ino-acids c o n ta in in g  5 m g n itro g en  p e r 100 m l w ere p re p a re d . T hese  e x tra c ts  
w ere  u s e d  fo r in tracu tan eo u s  d e se n s itiz a tio n . To con tro l th e  re su lts ,  th e  v e g e ta tiv e  sy m p to m s, 
lo ca l, g e n e ra l,  and  focal re ac tio n s , s e d im e n ta tio n  ra te , a n tis tre p to ly s in  t i t e r  a n d  t i t e r  o f  C- 
re a c t iv e  p ro te in ,  were ta k e n  in to  c o n sid e ra tio n . A p a ra lle lism  w as o bserved  b e tw een  th e  
c lin ic a l c o u rse  and  th e  la b o ra to ry  f in d in g s . A fter t r e a tm e n t  fo r 3 to  4 w eeks th e  p a tie n ts  o f 
th e  p a ra sy m p a th e rg ic  v e g e ta tiv e  ty p e  becam e free o f  co m p la in ts , o r  co n sid erab ly  im p ro v ed . 
S tre ss  is  la id  on  th e  fa c t th a t  th is  th e r a p y  is sim ple and h a rm less , a n d  no d ru g s o r  p ro ced u re s 
e x e r t in g  u n d esirab le  side-effects a re  n eed e d . In  o rd er to  s e t t le  th e  co n tro v ersio n s reg ard in g  
th e  ro le  o f  foci, th e  c o n tin u a tio n  o f  th e s e  ex am inations is su g g ested . P a th o lo g is ts , c lin icians, 
a n d  im m u n o lo g is ts  should define  th e  c r i te r ia  of focus. T he re su lts  o f  d e sen sitiz a tio n  an d  o f th e  
r e m o v a l  o f  foci should be c o n tro lled  w ith  lab o ra to ry  f in d in g s , n o t  o n ly  in  rh e u m a tism , b u t  also 
in  o th e r  a lle rg ic  diseases. F in a lly , th e  re la tio n sh ip s o f th e  in d iv id u a l foci shou ld  be s tu d ied .

M itosis Promoting and Inh ib iting Substances in Bionecrotic Livers o f Rats

E. R epciuc, E. Ionescu, I. Banu

(2 n d  D ep t, of A n a to m y , D e p t ,  o f  B iochem istry , U n iv e rs ity  o f B u cu res ti)

T h e  r a t  liv e r is a p ro p e r o rg a n  fo r  s tu d y in g  reg en e ra tiv e  processes. T he course o f  such  
p ro cesses  h a s  o ften  been described  f ro m  a m orphological a n d  b io log ical a sp e c t, b u t  th e ir  a e tio 
logy  h a s  b e e n  m o stly  neg lected . P o d w y s s o t z k i and his p u p il M e is t e r  in  K ie v  h a d  carried  
o u t  fu n c tio n a l  stim u la tio n  o f th e  l iv e r  ; th e i r  m ethod , h o w ev er, w as d escribed  ra th e r  in a c c u ra 
te ly .  N e v e r th e le s s , th ey  obse rv ed  t h a t  m ito ses occurred  m o s t a b u n d a n tly  a t  th e  ju n c tio n  of 
h e a l th y  l iv e r  tissue  and  th e  re sec ted  s tu m p .

L a t e r  i t  was observed t h a t  th e  l iv e r  o f  an  an im al liv in g  in  p a rab io sis  can  be s tim u la te d  
b y  th e  p a r t i a l  excision of th e  l iv e r  o f  th e  p a r tn e r . This m ean s t h a t  a  su b s tan ce  is p re se n t in  
th e  c i r c u la t io n  o f  th e  p a r tn e r  t h a t  a c ts  o n  th e  in ta c t liver. W h ere  is th is  su b s tan ce  p ro d u c ed ?  
T h e  c o m p a r is o n  of Me is t e r ’s re su lts  w i th  th e  recen t fin d in g s su g g e s ts t h a t  i t  is p ro d u ced  in  
th e  n e c ro se d  s tu m p .

T o  p ro v e  th is , we lig a ted  th e  tw o  la rg e  lobes o f r a t s ’ l iv e r , b u t  d id  n o t rem o v e  th em . 
T h e  a b d o m e n  w as closed. A fte r 48 h o u rs  (w hen  th e  n u m b er o f  m ito se s  reach ed  i ts  p e ak ) we 
re m o v e d  th e  l iv e r  and exam ined  th e  re g e n e ra te d  tissue fo r m ito ses. 10 an im als w ere u sed  in  
th ese  e x p e r im e n ts .  5 anim als w ith  th e i r  le f t  a n d  large h e p a tic  lobes rem o v ed  se rv ed  as co n tro ls .

T h e  re s u lts  have been ta b u la te d .  T h e  n u m b er o f m itoses w as c a lcu la te d  p e r 0 .06/cu . m m  
liv e r  s u b s ta n c e .  T he nu m b er o f  m ito se s  w as on  th e  average 162.9 in  th e  ex p e rim e n ta l an im als , 
48.8 in  th e  c o n tro ls . The d ifference is s ta t i s t ic a l ly  s ign ifican t ; th e  m ito sis  s t im u la tin g  su b s tan ce
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is o b v io u sly  p roduced  in  th e  necro sed  s tu m p . T he g re a te r  th e  s tu m p , th e  h ig h er th e  n u m b e r  o f 
m itoses.

N e x t, th e  n ecrosed  l iv e r  p a r t  was exam ined  b y  b iochem ical m e th o d s, fo r th e  closer 
in v es tig a tio n  of th e  su b s ta n c e  in  question . P ro te in s  w ere  se p a ra ted  fro m  fa ts  a n d  sp lit to 
a lb u m in  a n d  g lobulin . F a ts  w ere  ex am ined  a f te r  se p a ra tin g  th e  g lycerides, s te a r id e s , p h o sp h a- 
tid es a n d  cerebrosides. A ll c o m p o n en ts  were te s te d . P ro te in s  p roved  in e ffe c tiv e , an d  so did 
th e  p ro d u c ts  o f th e ir  s p l i t t in g .  On th e  o th e r h an d , th e  in tra p e r ito n e a l a d m in is tra tio n  o f fa ts  
was fo llow ed by  are  in c re a se  in  th e  n u m b er o f m itoses a n d  lesion  o f th e  liv e r  p a ren c h y m a . 
T he a d m in is tra tio n  o f g ly ce rid e s  a n d  s tearides rev ea led  th e  su b stan ce  e lic itin g  m ito sis  to  be 
h a rb o u re d  by  th is  m ix tu re s . P h o sp h a tid es  and  cereb ro sid es h a d  no or o n ly  a s lig h t e ffec t, 
while th e y  p roduced  ty p ic a l  lesions m anifesting  th em se lv es  w ith  m ark ed  e ry th ro -  a n d  leuco- 
d iap ed esis a round  th e  c e n tra l  veins. The b iochem ical e x am in a tio n s  are  s till  in  p ro g ress , b u t 
a few  re su lts  m ay  a lre ad y  be  re p o rte d . The su b s tan ce  s tim u la tin g  m itoses becom es in  th e  course 
o f ch ro n ic  a d m in is tra tio n  g ra d u a lly  ineffective , p re su m a b ly  b y  e lic iting  tac h y p h y la x is .

M itosis in th e  r a t  l iv e r  can  be s tim u la ted  also b y  c e r ta in  u n sa tu ra te d  o rg an ic  co m pounds, 
e.g. pen ic illic  acid.

The E ffect o f Allergic R eaction on Mitotic Activity

F. G yergyai, Éva Gy. M alatinszky, J. László

(D e p t, o f  P a th o lo g ical A n a to m y  an d  D ep t, o f M icrob io logy , M edical an d  P harm aco lo g ica l
I n s t i tu te ,  M aro svásárhely , R u m an ia )

A m ong th e  m a n y  p h en o m en a  of m itosis, l i t t le  is k n o w n  o f th e  fac to rs  w hich  p ro m o te  
o r in h ib i t  th e  m u ltip lic a tio n  o f  cells u n d e r physio log ical co n d itio n s. The re su lts  o f  th e  num ero u s 
in v es tig a tio n s  in to  th e  a c t io n  o f various chem ical a n d  p h y sica l facto rs on  m ito tic  a c tiv ity , 
on  th e  physio logical a n d  p a th o lo g ica l neogenesis o f  tis su e s , h av e  suggested  th a t  m o st o f  the  
fa c to rs  ex am ined  h ad  no in flu en ce  or in h ib ito ry  e ffec t on  cell g ro w th . A ll t h a t  is kno w n  w ith  
a reaso n ab le  degree o f  c e r ta in ty  is th a t  m ito tic  a c t iv ity  is in creased  b y  som e a g e n ts  o f  p ro te in  
n a tu re ,  such  as nucle ic  a c id , hom ogenisates o f  cell n u c le i a n d  m ito ch o n d ria . W e h av e  found  
v ita m in  B12 to  possess su c h  an  effec t.

A ccording to  E r ic h  e t  a h , an tigens e n te r in g  th e  b o d y  are  ta k e n  u p  b y  th e  restin g  
re tic u lu m  cells, w h ich  u n d e rg o  re p ea te d  d iv ision , th e n  tu r n  in to  a n tib o d y -p ro d u c in g  p lasm a 
cells. A ccordingly , m ito s is  w ere  a n  im p o rta n t lin k  in  th e  c h a in  o f  th e  re ac tio n s  a g a in s t an tigens. 
S ta r tin g  from  th is  c o n s id e ra tio n  we have  ex am in ed  th e  e ffec t o f c e r ta in  p ro te in s  an d  o f the  
a lle rg ic  reac tio n  on  th e  m ito tic  a c tiv ity  o f such  tis su e s  w hich  to  o u r know ledge  do n o t  tak e  
p a r t  in  a n tib o d y  fo rm a tio n .

M ice, ra ts  a n d  g u in ea  p igs from  o u r ow n in b re d  s to ck  w ere used . T h e  an im als were 
k illed  b y  ligh ting  gas. M itosis w as stu d ied  on  th e  in te s t in a l  ep ith e liu m  an d  c o rn ea l ep ith e liu m , 
in  sec tions 7 m icrons th ic k ,  em bed d ed  in  p a ra ffin e . I n  th e  d uodenum  we re co rd e d  th e  n u m b er 
o f  m ito tic  nuclear d iv is io n s  p e r  one cross sec tio n  a n d  in  th e  corneal e p ith e liu m  th e  n u m b er 
o f  m itoses in  th e  b a sa l ro w  o f  nuclei.

Serum  from  h e a l th y  horses an d  bovines w as u sed  as th e  an tig en . G lu co se -b ro th  cu ltu res  
o f  S trep tococcus p y o g en es h aem oly ticus w ere t r e a te d  b y  p ro longed  sh ak in g  a n d  freezing, 
u sing  th e  m a te ria l th u s  o b ta in e d  ( th a t  co n ta in ed  b a c te r iu m  bo d y , to x in s  a n d  exoenzym es 
r e s is ta n t  to  th e  t r e a tm e n t  m en tio n ed ) in  th e  e x p e rim e n ts .

In  th e  in te s tin e s  o f  m ice , 0.2 m l o f horse  se ru m  in je c te d  in tra p e r i to n e a lly  caused  a 
s lig h t increase  in  m ito t ic  a c t iv ity  in  th e  ea rly  p h a se . T h ere  was no s ig n ific a n t d ifference  a f te r  
6 to  12 h ours, b u t  in  24 a n d  48 h o u rs  m ito tic  a c t iv ity  w as sig n ifican tly  in c reased . T he in te s tin a l 
a n d  co rnea l ep ith e liu m  o f  m ice an d  guinea pigs p re v io u s ly  sensitized  w ith  h o rse  serum  show ed 
no changes a f te r  6, 24 a n d  48 hours.

In  mice an d  g u in ea  p igs sensitized  w ith  th e  b a c te r ia l  m ate ria l m en tio n ed  ab o v e , in t r a 
p e rito n ea l doses o f  0 .4  a n d  2 m l caused no change in  th e  m ito tic  a c tiv ity , as d e te rm in e d  6 and  
24 h o u rs  a f te r  in je c tio n . T he sam e applies to  th o se  an im a ls  w hich h a d  n o t  b e en  p re tre a te d .

M ost a u th o rs  a sc rib e  th e  allergic re ac tio n  to  a lib e ra tio n  o f h is tam in e . I n  fu r th e r  e x p eri
m en ts  we th e re fo re  in v e s tig a te d  th e  effec t o f h is tam in e  on  in te s tin a l m ito t ic  a c tiv ity . We 
in je c te d  in to  gu inea  p ig s 20 to  40 m g/K g, and  in to  m ice 1000 m g/K g o f h is tam in e  in tra p e r ito n e 
a lly , rep ea tin g  th ese  doses 2 to  4 tim es. In  th e  an im a ls  sac rificed  5 h o u rs  a f te r  th e  f i r s t  in jec tio n
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o f  h is ta m in e  m ito tic  a c t iv ity  w as in creased . T he su b se q u e n t doses caused  no  ch an g e  in  th e  
g u in e a  p ig s , w hereas in  th e  m ice  m ito t ic  a c t iv ity  was d ecreased .

I t  has  been concluded  th a t  in  th e  course  o f th e  a lle rg ic  re a c tio n  th e re  occurs no  lib e ra tio n  
o f  su b s ta n c e s  w hich w ould s ig n if ic a n tly  in flu en ce  m ito t ic  a c t iv ity . In  su p p o r t o f  th is  view  
is th e  o b se rv a tio n  th a t  in  th e  v isc e ra  ex am in ed  a single dose o f  h is tam in e  in c reased  th e  n u m b e r  
o f  m ito se s  w hereas re p ea te d  d o ses d id  n o t .

The Morphogenetical R ole o f Polyblasts in Rheum atic Lesions

E . C. Crachin

(V ic to r  B abes In s t i tu te ,  B u c u re s ti)

T h e  in v o lv em en t o f  h is tio c y te s  in  th e  rh e u m a tic  m y o c a rd ia l  n o d u la r  a n d  n o n -n o d u la r  
le s io n s  a n d  ep icard ia l lesions h a s  b e en  in v es tig a te d .

M yo ca rd iu m . T he n o d u la r  m y o ca rd ia l lesions o f  th e  T a la la y e v , K linge or A sch o ff  ty p e  
a re  c h a ra c te riz e d  b y  a c lear d e lim ita tio n  o f th e  a ffec ted  a re a , ev en  w hen th e  n o d u le  show s 
a  te n d e n c y  to  scar fo rm atio n  a n d  c e n tra l  fib rosis. T h e  d iagnosis is based  on th e  p re sen ce  o f 
s in g le  b ig , hyperch rom ie , m o s tly  m on o n u clear, so m etim es po ly n u clear h is tio p o ly b la s tic  
e le m e n ts . T h e  ly m p h o p o ly b las ts  a re  m u c h  sm aller, ro u n d , a n d  h a v e  h a rd ly  a n y  s ta in a b le  bo d y . 
B o th  th e  b lood  vessels a n d  th e  in te r s t i t iu m  enclosing th e m  are  a p p a re n tly  n o rm a l, e x ce p t 
fo r  a  c e r ta in  k in d  of ly m p h o b la s tic  in f il tra tio n .

N o d u le s  o f th e  A sch o ff ty p e  m a y  be  found . B ig h is tio p o ly b la s ts , a p p ea r, m ad e  e p ith e -  
lo id  in  sh a p e  b y  th e  com pression  o f  th e  cell m asses.

I n  th e  n o n -nodu lar lesions th e r e  a re  no  sh a rp  o u tlin e s , t r a n s it io n  from  n o rm al to  p a th o 
lo g ic a l is  g ra d u a l, th e  cells co m p o sin g  th e  lesion  are  o f  th e  sam e  ty p e , th o u g h  loca l d iffe ren ces 
m a y  o c c u r .

P reaortic  epicardium . A  h is to lo g ic  section  o f th e  in tra p e r ic a rd ia c  a o r ta  w as e x am in ed . 
T h is  a re a  w as covered b y  a f in e  w h ite  film , th e  serosa w as d u ll  a n d  h y p e raem ic , a n d  th e  base  
w as r e la t iv e ly  dense. M icroscopic e x a m in a tio n  show ed t h a t  o n ly  a  sm all p a r t  o f th e  en d o th e liu m  
w as n o rm a l.  U n d e r th e  serosa , p ro life ra tio n , groups o f h y p e rch ro m ie  cells o f p o ly b la s tic  h is tio id  
n a tu r e  w e re  v isib le , a t  sites sh o w in g  ep ith e lo id  fo rm s. T h e  b lo o d  vessels a re  d ila te d , am p le  
h a e m o rrh a g e  a n d  diffuse oed em a a re  v isib le . This is an  e x am p le  o f  h y p e rp la s tic  rh e u m a tic  
s e ro s it is .

T h e  ventricular ep icard ium  m a y  becom e th e  s ite  o f in te n se  fib ro v ascu la r  c o n n ec tiv e  
t is su e  o rg a n iz a tio n , as show n b y  th e  p resen ce  of a  se ro -fib rin o u s e x u d a te . Cells o f A n itch k o v  
(p e c u lia r  cells, w hich should  be  d e sc rib e d  in  m ore d e ta il)  a re  d e te c ta b le .

M icroscopically  u n d e r h ig h  p o w e r f ib rin o id  m a te ria l  su rro u n d e d  b y  m ac ro p h ag es  an d  
ly m p h o b la s ts  are  visible an d  o v a l n u c le u s . T he nucle i are  k id n e y  o r fin g er-b isc u it sh a p e d , 
w i th  d e e p  in d e n ta tio n s . T he cell m e m b ra n e  is d is tin c t, th e  c h ro m a tin  e ith e r  ad h eres to  i t ,  o r is 
a g g re g a te d  a ro u n d  and  b e tw een  th e  2 o r 3 nucleoli.

N e i th e r  these  lig h t o v a l n u c le i n o r  th e  correspond ing  cells a re  in  con n ec tio n  w ith  th e  
f a t- c o n ta in in g  cells.

B y  tu rn in g  th e  m ic ro m eter th e  c h ro m a tin  can  he  fo llow ed  ra d ia lly  or in m in u te  c lu m p s 
fro m  th e  c e n tre  to  th e  cell m e m b ra n e , w ith in  w hich  i t  m a y  fo rm  a  w ell-defined  s t r a tu m , 
m a k in g  th e  nuc leu s sim ilar to  a h e a p  o f  vacuo les se p a ra ted  b y  f in e  ch ro m a tin  f ilm s. T he n u c le i 
o f  th e s e  A n itc h k o v  cells a re  re a d ily  d if fe re n tia te d  from  th e  ly m p h o p o ly b la s ts , w hich  v a ry  in  size 
d e p e n d in g  on  th e  q u a n ti ty  o f  c y to p la sm .

I n  th e  sam e case ( th a t  o f  a n  a d u l t )  th e  fib ro u s p erica rd iu m  show s an  e x ten siv e  d e ta c h 
m e n t o f  th e  en d o th e lia l lin in g  in  a n  a re a  correspond ing  to  t h a t  o f th e  ep icard iac  d ep o sits . 
E v e n  th e  re m a in in g  p a r ts  a re  d e ta c h in g , h y p e rp la s ia , ro u n d  n o d u les  a re  v isib le . T h e re  a re  
n e w ly  fo rm e d  cap illaries w ith  sw o llen  n u c le i, heaps o f  ly m p h o c y te s  an d  f ib ro cy te s  b e tw ee n  
th e  f ib re s  o f  connective  tissu e . T he s u b ja c e n t  cap illa ries a re  d i la te d  a n d  su rro u n d ed  b y  a b u n 
d a n t  ly m p h o  a n d  h is tio p o ly b las tic  in f il t r a t io n s .  R estin g  f a t  cell vesicles a re  also seen . T he 
f ib re s  a re  d r iv e n  a p a r t  b y  su p e rf ic ia l  o ed em a. In  d eep er s t r a ta  th e  oed em ato u s a re a s  a re  
c o m p a ra t iv e ly  chrom ophilic . G ross e x a m in a tio n  rev ea led  a d u ll su rface  and  a b o u t 100 m l o f 
se ro f ib rin o u s  f lu id .

T h e  h is tio p o ly b las ts  p la y  a  w e ll-know n ro le in  th e  genesis o f  n o d u la r  rh e u m a tic  lesions. 
W e w ish  to  em phasize  th e  im p o r ta n c e  o f  n o n -n o d u la r  in f il t r a t io n , described  b y  R o m b e r g  
(1804), N o r m a n  M oore (1899), P o y n t o n  a n d  P a y n e  (1900), as a  n on-specific  lesion .
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In  c o n tra s t  w ith  th is , o u r  in v es tig a tio n s  b eg u n  in  1932 in d ica te  th a t  th e  n o n -n o d u la r  
in f il t ra t io n s  co n ta in in g  ly m p h o p o ly b las ts  o f  v a ry in g  size , as well as h y p e rch ro m o p h ilic  h is tio -  
p o ly b la s ts  w ith  ex ten siv e  hom ogeneous bod y  a re  q u a li ta t iv e ly  iden tica l w ith  th e  T a la la y e v , 
K linge a n d  A schoff ty p e  nodu les .

S tu d ie s  o f  th ese  h is tio cy tic  e lem en ts has m ad e  i t  possib le  to  e luc idate  th e  rh e u m a tic  
n a tu re  o f  c e r ta in  n o n -n o d u la r  in f iltra tio n s . Such in f il t r a t io n s  w ere d em o n s tra ted  a t  th e  F i la n 
tró p ia  c lin ic  in  s tr ia te d  m uscle , in  cases o f  v e rified  rh e u m a tis m  (D anielopolu), as w ell as in  
v a rio u s v isce ra l lesions, in  rh e u m a tic  po lyserositis.

M ore re ce n tly , th e  te a m  o f N . H orto lom ei o b ta in e d  b y  a u ric u la r  b iopsy  as y e t  u n p u b 
lish ed  ev id en ce  th a t ,  in  acco rd an ce  w ith  th e  c lin ical o b se rv a tio n s , these n o n -n o d u la r  lesions 
w ere o f a  c e r ta in  d iag n o stic  im p o rta n ce  in  rh e u m a tic  d iseases . T hus, au ricu la r  b io p sy  m ak es 
i t  possib le  to  e s tab lish  th e  d iagnosis o f rh e u m a tic  fe v e r  e v en  in  th e  absence o f c h a ra c te r is tic  
rh e u m a tic  n o d u les  o f th e  A sch o ff ty p e .

W e co n sid er th e  A sch o ff nodu les w ith  h y p e rch ro m o p h ilic  (hy p erb aso p h ilic ) h is tio p o ly -  
b la s ts  a n d  th e  g ian t cells to  be  th e  lesions c h a ra c te ris tic  o f  rh eu m a tism . The m o rp h o g en e tic a l 
e x p la n ta t io n  m ay  be a n  a d a p ta t io n  a im ed  a t  th e  m o b iliz a tio n  and a b so rp tio n  o f  f ib r in o id  
in  th e  m etab o lism  of h is tio c y tes . In  fa c t,  fib rin o id  n ec ro sis  is a  gélification  process a n d  a b s o rp 
t io n  is n o t  acco m p an ied  b y  th e  u su a l p henom ena o f  p r o t r a c te d  abso rp tio n , such  a s  p h a g o c y 
to sis , g ra n u lo c y tic  in v as io n , a p p ea ran c e  of f a t ty  su b s ta n c es .

T h e  classical s tu d ies  in it ia te d  b y  0 .  W a rbu rg  sh o w ed  th a t  b o th  n o rm al a n d  p a th o lo g ic  
g ro w th  ta k e s  p lace  b y  th e  u til iz a tio n  of c a rb o h y d ra te s  (su g a rs).

In  rh e u m a tic  d iseases th e  depo lym erized  m u co p o ly sacch a rid es form ed in  th e  co u rse  o f 
th e  genesis o f f ib rin o id  m a te r ia l  c o n s titu te  a  p a r t  o f  th e  fu n d a m e n ta l p a th o ch em ica l p rocess .

U n d e r  th e  co n d itio n s o f tis su e  a lle rgy  such as p re v a il  in  rh eu m atic  d isease , in  w h ich  
n o t on ly  c o m p le te ly  so lub le  o rgan ic  com pounds (e.g. g lu co se) b u t  also p se u d o so lu tio n s  (e.g. 
co m p lex  am in o  acids a n d  co rrespond ing  m acrom olecu les) p la y  a role, th e  d e p o ly m e riz a tio n  
o f  m u co p o ly sacch arid es re su lts  in  collo idal gel fo rm a tio n . T h is  is th e  so-called f ib r in o id . A t th e  
f i r s t  g lance  i ts  o p tica l q u a litie s  m ake i t  sim ilar to f ib r in , b u t  i ts  sta in in g  and  b io log ical b e h a v io u r  
(for in s ta n c e  to ta l  ab so rp tio n , e tc .) , b u t  p a r ticu la r ly  i ts  d ep en d en ce  on desm ogen, d e sm o fib re s  
a n d  d esm o cy tes  in d ic a te  q u ite  a d iffe ren t p a th o c h em ica l n a tu re .  (A ntigen sp e c if ic ity , th e  
an a to m o clin ic a l v a r ia n ts  o f  genesis.)

T h e  A sch o ff ty p e  g ia n t  cell is considered  in  rh e u m a tic  disease to be a m a s to c y te ,  a cell 
in  w hich  th e  acc u m u la te d  m a te ria l  is n o t g ra n u la r , b u t  is  hom ogeneously  m ixed  w ith  th e  cell 
b o d y . T h is  is w h a t acco rd ing  to  A. I . St r Ukhov  (p e rso n a l com m unica tion , 1956) g ives th e  
p o sitiv e  s ta in in g  in  H o tc h k is s— Me M anus’ reac tio n .

T h ese  A schoff ty p e  cells grow  to  reach  a g ian t size w ith o u t m itosis o r a m ito tic  d iv is io n , 
as a  re su lt  o f  an  a p p a re n t  b lock ing  o f th e  m ito tic  a b il i ty  o f  th e  cell or a t lea s t o f  th e  n u c leu s. 
B u t, a n d  th is  has n o t b een  rea lized , th ese  g ian t cells d is a p p e a r  w ith o u t an y  of th e  k n o w n  signs 
o f lysis, p icnosis o r  rliex is. T he A schoff nodes th em se lv es d isa p p e a r  com plete ly  a n d  a re  re p la ce d  
b y  sca r t is su e , th e  A sch o ff cells decrease  g ra d u a lly  in  size and  are d igested , l ib e ra t in g  th e  
m a te ria ls  c o n ta in ed  in  th em .

T h e  cells o f  A n itch k o v  w ere o bserved  to  occur u n d e r  v a rio u s conditions. T h e y  a re  p re 
se n t in  rh e u m a tic  lesions, in  m y o ca rd itis  due to  ty p h u s  fe v e r. H ow ever, in  rh e u m a tic  m y o c a r
d itis  th e y  a re  p re sen t exclu siv e ly  u n d e r  th e  en d o ca rd iu m  (in  th e  g ra n u la tio n  t is su e  fo rm ed  
from  o rg an ized  f ib r in ) , w hereas in  m y o card itis  a sso c ia ted  w ith  ty p h u s  fever th e y  can  be  d e te c te d  
an y w h ere  in  th e  m y o ca rd iu m , a t  th e  p e rip h e ry  o f M e y n c t’s (F rän k eT s) nodes a n d  in  th e  in f i l 
t r a te s  a lik e .

In  rh e u m a tic  fe v er th e  p resence  o f fib rin o id  d ra w s  th e  h istio p o ly b las ts o f  th e  m y o c a r
d iu m  in to  a spec ia l m e tab o lic  a n d  m orp h o g en e tical cy c le . A t th e  level o f th e  e p ic a rd iu m , in  
th e  ab sen ce  o f  fib rin o id  n o d u les , th e  p e riv a scu la r  h is tio c y te s  m ay  assum e th e  fo rm  o f  A n itc h k o v  
cells, u n d e r  con d itio n s as y e t u n k n o w n . — In  c o n tra s t  w i th  th is , in  ty p h u s fev er n o  c h an g e  o f  
th is  k in d  is v isib le  in  th e  m y o ca rd iu m , th u s  th e  p e r iv a sc u la r  h is tio cy tes  m ay  ta k e  u p  th e  fo rm  
o f  A n itc h k o v  cells an y w h ere .
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Contributions to the Pathology of the Connective Basic Substance

J. Csík, I. Fodor, E . R iesz

(S ta te  I n s t i tu te  o f  R h e u m a to lo g y  a n d  M ed ica l H ydro logy , B u d a p es t)

I n  a n  a ty p ic a l m o rb id  co n d itio n  belonging to  th e  g ro u p  o f rh e u m a to id  a r th r i t i s  an d  
a s so c ia te d  w ith  d iffuse m esen c h y m a l re ac tio n , d isp ro te in a e m ia , c o n tra c tu re  in  th e  k n e e  jo in t ,  
a n d  th e  sc lerosis o f co n n ec tiv e  tis su e  in  th e  e n v iro n m e n t o f  th e  jo in t,  fu r th e r  in a c t iv i ty ,  gave 
rise  to  c r u ra l  oedem a a n d  la te r ,  to  c ircum scribed  e le p h a n tia s is  o f th e  foo t. A tis su e  sam ple  
fro m  th e  fo o t  w as ex am in ed  h isto log ically . S c a tte re d  ro u n d  s tru c tu re s  rem in iscen t o f  co n cre 
m e n ts , 50 m ic ro n s in size, w ere  fo u n d . T hey  were S ch iff-p o sitiv e , show ed m e ta ch ro m as ia  w ith  
c re sy l v io le t ,  s ta in ed  also w ith  W e ig e rt’s f ib rin  s ta in ,  a n d  g av e  an  in tense  p o sitiv e  re a c tio n  to  
K o ssá ’s s ilv e r  s ta in .

A s th e  m etach ro m as ia  d id  n o t  d isap p ear on  t r e a tm e n t  w ith  h y a lu ro n id ase , th e  f ib rin o id  
m u s t  h a v e  c o n ta in ed  a m é ta ch ro m as ie  su b stan ce , p ro b a b ly  a  h igh ly  depolym erized  m u co p o ly 
sa c c h a r id e , in  w hich  se c o n d ary  lim e  p re c ip ita tio n  h a d  ta k e n  place.

T h e  q u estio n  w as ra ised  w h e th e r  th e  f ib rin o id  h a d  fo rm ed  th ere  o r i t  h a d  b e e n  t r a n s 
p o r te d  f ro m  a n o th e r  p lace  in to  th e  su b cu tis  o f th e  fo o t. C onsidering  th e  ca lc ifica tion , th e  change 
w as n o t  re c e n t.  So, h a d  i t  b een  fo rm ed  th e re , i t  w ou ld  h a v e  b een  su rrounded  b y  a  c e llu la r  r e 
a c tio n . H o w ev e r ,f ib r in o id  w as fo u n d  in  th e  sec tions in d e p e n d e n tly  o f in f la m m a to ry  foci and  
s c a t te re d  am o n g  in ta c t  f ib re s . I t  is th ere fo re  assum ed  t h a t  th e  substance  h ad  b een  t r a n s p o r te d  
to  th e  su b c u tis  o f th e  fo o t, w here  th e  d is tu rb ed  c irc u la tio n  allow ed i t  to becom e f ix e d .

Chemical Changes in Connective Tissue in  A rtificial Inflam m ation

Ö. Schulhof, A. R ichter

(S ta te  I n s t i tu te  o f R h eu m a to lo g y  a n d  M ed ica l H ydro logy , B u d a p es t)

T h e  changes in  th e  ch em ica l com position  o f  sk in  w ere  s tu d ied  in  th e  a rea  o f  S h w artz -  
m a n ’s p h en o m en o n . A slig h t in crease  in  th e  c o n te n t o f  p ro te in s  an d  a s ig n ifican t in c re a se  in 
th o se  o f  h ex oses, h ex o sam in s a n d  u ro n ic  acids w as fo u n d . T he am o u n t o f  n e u tr a l  a n d  acid  
p o ly sa c c h a rid e s  was also in c reased .

T h e  so lu b ility  o f  th is  su b s ta n c es  is h in d ered  in  th e  a re a  o f  in flam m atio n , w h ere  n e ith e r  
in tr a v e n o u s ly  in je c te d  E v a n s  b lu e , n o r b ro m su lp h a le in  w as observed  to  escape.

P h y s ico ch em ica l chan g es o ccuring  in  th e  in f la m e d  a re a  seem  m ore im p o r ta n t  th a n  th e  
q u a n t i t a t iv e  ones. Special a t te n t io n  should  he d e v o te d  to  th e  changes in  so lu b ility  c o n d itio n s , 
w h ic h  a re  m ore  consp icuous th a n  th o se  occurring  in  c h em ica l com position.

A ction  o f H istam ine on the Polysaccharides o f  Serum and on the A lcohol- 
Soluble M ucoproteins in Diseases o f  the Locomotor Organs

A. Richter, B. B ányai, L. Éliás

(S ta te  I n s t i tu te  o f  R h eu m a to lo g y  a n d  M ed ica l H ydro logy , B u d a p es t)

H is ta m in e  ex erts  a p ro n o u n ced  effect on  th e  p o ly sacch arid e  system  o f  se ru m . T his 
e ffec t is  m o re  m ark ed  in  p a tie n ts  suffering  from  som e in f la m m a to ry  disease o f  th e  lo co m o to r 
o rg a n s . C h em ical a n d  e le c tro p h o re tic  ex am in atio n s h a v e  sh o w n  th a t  p rim arily  th e  c a rb o h y d ra te  
c o n te n t  is  in flu en ced  b y  th is  e ffe c t, w hereas th e  ra tio  o f  th e  p ro te in  frac tio n s  u n d e rg o es  no 
c h a n g e . T h e  change in  th e  c a rb o h y d ra te  c o n te n t ta k e s  p lace  m o stly  a t  th e  e x p en se  o f  th e  
a lc o h o l-so lu b le  m u co p ro te in s . C h ro m ato g rap h ic  e x a m in a tio n  o f th e  m u co p ro te in s h a s  been  
d isc u sse d  to g e th e r  w ith  th e  e v e n tu a l ro le ol th e  h is ta m in e  e ffec t in  th e  genesis o f d iseases o f 
lo c o m o to r  o rg an s.



43

Significance of the Rheum atoid Factor

L. K ovács, S. B ozsóky

(S ta te  In s t i tu te  o f R h eu m a to lo g y  a n d  M edical H ydro logy , B u d a p es t)

B y  th e  use o f  p ositive  an d  n eg ativ e  s ta n d a rd s  p re p a re d  from  sera o f  p a t ie n ts  su ffe rin g  
from  p rim a ry  chron ic  p o ly a r th r itis , and sera  o f h e a lth y  co n tro l ind iv iduals , th e  o p tim u m  c o n d i
tio n s  fo r th e  d em o n s tra tio n  of th e  rh e u m a to id  fa c to r  h a d  b een  estab lished  an d  a m ic ro m e th o d  
fo r th e  d e m o n s tra tio n  o f th e  fa c to r has been  w orked  o u t. T h e  p ro ced u re  allow ed to  d e m o n s tra te  
th e  p resence  o f th e  fa c to r in  th e  serum  o f 90 p e r c en t o f  p a tie n ts  suffering  from  p r im a ry  ch ro n ic  
p o ly a r th r itis .  In  seco n d ary  cases th e  re ac tio n  w as a lw ay s  n eg a tiv e . The d e m o n s tra b ili ty  o f 
th e  rh e u m a to id  fa c to r  is g re a tly  p ro m o ted  b y  th e  a b so rp tio n  o f he terophil a g g lu tin in s  b y  m ean s 
o f sheep  e ry th ro c y te s .

T h e  d iag n o stic  va lue  o f th e  Rose re ac tio n  is re d u ce d  b y  th e  fact th a t  th e  rh e u m a to id  
fa c to r c a n n o t be d e m o n s tra ted  before th e  la te  s tag e  o f  th e  disease, w hen a lre a d y  p r im a ry  
ch ro n ic  p o ly a r th r i tis  can  m o stly  be recognized fro m  c lin ica l sym ptom s, b u t i t  c e r ta in ly  o ffers 
som e h e lp  in d iagnosing  a ty p ic a l p a tte rn s . A m ong 50 p a tie n ts  suffering  from  a ty p ic a l  ch ron ic  
p o ly a r th r i t is  th e  rh e u m a to id  fa c to r was d e te rm in e d  in  th e  sera  o f 18. I t  is b e liev ed  th a t  th e  
d isease  o f  th ese  18 p a tie n ts  was a ty p ica l p r im a ry  c h ro n ic  p o ly a r th r itis ,  ra th e r  t h a n  som e p a r t i 
c u la r  m o rb id  process.

Peculiar Changes of Fibres in the Lymph Nodes o f Patients Suffering from  
Lym phogranulom atosis Treated W ith Chemotherapeutic D rugs

L. Holczinger, K. Lapis, J. Sugár

(R esearch  In s t i tu te  o f  O n c o p a th o lo g y , B udapest)

T he ly m p h  nodes o f  p a tie n ts  suffering  fro m  ly m p h o g ran u lo m ato sis  and  t r e a te d  w ith  
D egrano l fo r p ro lo n g ed  periods w ere exam in ed  b y  h is to lo g ic , h istochem ical, a n d  p o la riza tio n  
o p tic  m eth o d s . I t  was found  th a t  th e  cell p o p u la tio n  c h a ra c te iis t ic  of ly m p h o g ra n u lo m a to s is  
h ad  been  e n tire ly  o r p a rtia lly  destro y ed  by c h e m o th e ra p y . I n  th e  lym ph nodes th e r e  p p eared  
a  f ib ro u s su b s ta n c e  a rran g ed  in  b u n d les , co n n ec ted  w ith  th e  re ticu la r fib res . T h ese  b u nd les 
gave  th e  sam e h istochem ical r e r é tions as th e  re tic u la r  f ib re s . In  polarized l ig h t  th e  b u n d les  
w ere rev ea led  to  be  m ade up  one p a r t  o f an  iso tro p ic  su b s ta n c e  con tain ing  w id e ly  s c a tte re d  
sm all e le m e n ta ry  fib res  show ing a positive  b ire fr in g en c y  like  collagen fib res . T h e  o b se rv ed  
ch an g e  seem s to  re p re sen t an  in te rm ed ia ry  ph ase  o f  th e  tran s fo rm a tio n  o f r e t ic u la r  f ib re s  to 
co llagen  fib res .

Changes in the Intervertebral D isks in Acute Rheum atism

F. Kori 11

(C ity  H o sp ita l, B a la ssa g y a rm a t)

In te rv e r te b ra l  d isks p lay  a p ro m in e n t p a r t  in  d iseases o f  the  sp inal c o lu m n , e .g .  in 
sp o n d y lo sis defo rm ans. T his disease is g en era lly  b e liev ed  to  be due to d e g en e ra tiv e  chan g es in 
th e  d isks.

N ecropsy  o f a 9 years old child  rev ea led  rh e u m a tic  p an ca rd itis , w ith  e a r ly  A sch o ff’s 
n o du les in  th e  m y o card iu m , and  cellu la r in f il t r a t io n  in  th e  annulus f ib ro su s  o f  d isk s. The 
in f il t r a t io n s  w ere m ade up  o f eosinophil cells, h is tio c y te s , m u ltin u c lea ted  g ian t ce lls , a n d  ly m 
p h o c y te s . In  a n o th e r  case, a boy  aged 11 y ea rs , th e  re m n a n ts  o f  rh eu m atic  e n d o c a rd itis ,  and 
A sch o ff’s no d u les in  th e  m y o card iu m , w ere fo u n d . B eside th ese , a connective  tis su e  sep tu m  
p ro tru d in g  in to  a  disk  gave rise to  th e  d e ta c h m e n t o f  a  segm ent o f th e  a n n u lu s  fib ro su s. 
T he se p tu m  p ro tru d in g  in to  th e  d isk  was in f il t r a te d  b y  lym phocytes.

T h u s , in  cases o f a cu te  rh e u m a tism  th e re  o c cu r in  th e  disks in f il tra te s  lik e  A schoff— 
T a la la y e v ’s nodules. R e s titu tio n  tak e s  p lace b y  c ic a tr iz a tio n . T he ru p tu re  o f  th e  s c a r  m ay  form  
th e  base  o f  spondylosis defo rm ans. In  c o n tra s t  w ith  th e  g en era l opinion re fle c te d  in  th e  l i te ra 
tu re ,  som e cases spondylosis d e fo rm ans m ay  be o f rh e u m a tic  origin.
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I . M orphological S u b jec ts

A natom ic Moulds Made o f P olyvinyl Chloride

A . Gellert, I. Z. K onsánszky

(D ep t, o f A n a to m y  a n d  E m bryo logy , M ed ica l U n iv ersity , Szeged)

P o ly v in y l ch loride  w as u se d  fo r m aking a n a to m ic  m o u ld s . PVC pow d er “ G M ” le n d s  
i ts e l f  w e ll to  th is  pu rp o se  ; i t  c o n ta in s  also a s ta b iliz a to r  e n su rin g  th e  d u ra b ility  o f  th e  m o d e l. 
F o r  so f te n in g , d ib u ty l p h th a la te  is  used . I t  is th o ro u g h ly  m ix e d  w ith  PVC, th e n  a  d y e  is a d d e d  
to  re p ro d u c e  th e  co lour o f  sk in . T h e  read y  m odel is c o lo u re d  b y  pa in tin g  i ts  su rface .

T h e  m odels are  m a d e  as follow s.
(i)  A  p la s te r  o f P a r is  c a s t  is m ade from  th e  p re p a r e d  region.
( ii)  F ro m  th e  c a s t  a  p a ra f f in -w a x  positive is m ad e  a n d  th is  is reshaped  so as to  c o rre s 

p o n d  to  th e  orig inal p re p a ra tio n .
(iii)  F ro m  th e  p a ra f f in -w a x  m odel a p la s te r  o f  P a r is  n e g a tiv e  is m ade.
( iv )  T he re ad y  P V C  m ass  is c as t in to  th is n e g a tiv e  a n d  hardened  a t  150° C.
T h e  m ain  a d v an tag e  o f  P V C  m oulds over th o se  m a d e  o f  paraffin -w ax  is th e ir  e la s tic ity . 

N o t b e in g  frag ile , th e y  c an  b e  u se d  in  teach ing  w ith o u t  th e  d an g er of d e stro y in g  th e  m o d el. 
12 m oulds have  b e en  p re se n te d  a t  th e  session.

E xperim ents to Influence the Cytomorphologic R eactions of the A denohypo
physis Deprived o f its H ypothalam ic Connexions

K . K ovács, M. A. Dávid, I. W. H orváth

(1st D ep t, o f  I n te r n a l  M edicine, M edical U n iv e rs ity , Szeged)

T h e  question  was e x a m in e d  w h e th er or n o t  th e  d ire c t  hyp o th a lam ic  co n n ex io n s h a v e  
a  d ec is iv e  ro le  in  th e  c y to m o rp h o lo g ic  reactions o f th e  a d en o h y p o p h y s is . To th is  en d , th e  a d e n o 
h y p o p h y s is  o f  ra ts  was t r a n p la n te d  in to  th e  an te rio r  c h a m b e r  o f  one eye ( a u to tra n s p la n ta t io n ) ,  
a n d  th e  h isto log ic  s tru c tu re  o f  th e  g ra f t  was stu d ied  a f te r  su c h  procedures th a t  in d u ce  c h a ra c 
te r i s t ic  h is to lo g ic  changes in  th e  n o rm a l a n te rio r lobe.

I n  th e  tra n sp la n te d  o rg a n  g ra d u a l d e d iffe re n tia tio n  to o k  place. The b a so p h il cells 
d is a p p e a re d , th e  eosinophils d e c re a sed  in  num b er, a  c h ro m o p h o b ic  p itu ita ry  g lan d  w as d e 
v e lo p e d . Follow ing fo rm alin  a d m in is tra tio n , w hich in  th e  n o rm a l adenohypophysis in d u ce s  an  
in te n se  b aso p h ilic  h y p e rp la s ia  no  ch an g e  occured in  th e  cy to m o rp h o lo g ic  p a tte rn  o f th e  t r a n s 
p la n te d  d e d iffe ren tia ted  o rg a n . O n th e  o th er h an d , c o r tiso n e  ad m in is tra tio n  re su lte d  in  th e  
a p p e a ra n c e  o f basophil cells in  th e  g ra ft . This b aso p h ilic  h y p e rp la s ia  could be p re v e n te d  b y  
fo llic le  h o rm o n e . I f  th y ro id e c to m y  hav e  been p e rfo rm ed  a t  th e  tim e  of t r a n s p la n ta t io n , no 
th y ro id e c to m y -ce lls  a p p ea red . T h y ro idectom y-ce lls  a lre a d y  p re se n t in  th e  a d en o h y p o p h y s is  
d is a p p e a re d  a f te r  t r a n s p la n ta t io n . S im ila rly  ca s tra tio n  cells d id  n o t  develop in  th e  t r a n s p la n te d  
a d e n o h y p o p h y s is , and  th e  c a s tr a t io n  cells a lread y  p re se n t  in  th e  n o rm al ad en o h y p o p h y s is  as 
a  se q u e l o f  p reced ing  c a s tra tio n  u n d e rw e n t regression  : a f te r  th e  in te rru p tio n  o f h y p o th a la m ic  
c o n n ex io n s , th e  p i tu i ta ry  b e in g  in  th e  s ta te  o f g o n a d o tro p h ic  h y p e rfu n c tio n  und erg o es g ra d u a l  
d e d if fe re n tia tio n . This p ro cess  c a n  be  accelerated  b y  fo llicu lin .

T h ese  re su lts  a d m it th e  co n clu sio n  th a t  h y p o th a la m ic  co nnex ions p lay  a p ro m in e n t  ro le 
in  th e  c o n tro l  o f th e  cy to m o rp h o lo g ic  reac tions o f a d e n o h y p o p h y s is . This h y p o th a lam ic  c o n tro l 
is , h o w e v e r , n o t  a t  all exc lu siv e  ; th e re  being facto rs e x e r t in g  a  d irec t in fluence o n  th e  o rg a n , 
in d e p e n d e n t ly  o f th e  d ien c ep h a lo n .



Influence o f  Hypothalam ic Injury on the Healing o f Fractures

I . Földes, Cs. K osa, Á. Orosz

(D e p t, o f  A n a to m y , H isto logy  and  E m b ry o lo g y , M edical U n iv e rsity , D eb recen)

T he course  o f  re g en e ra tiv e  ossification  a n d  th e  p o ss ib ilities o f  in flu en cin g  i t  h av e  b een  
s tu d ied . T he ro le o f m in e ra ls  in  th e  healing  of f ra c tu re s  h a s  n o t been c la rified  ; re g a rd in g  th e  
e ffec t o f  calc ium , c o n tra s tin g  d a ta  have  been  re p o rte d . T h e  role o f th e  ne rv o u s sy s te m  h as  n o t 
b een  e s tab lish ed  e ith e r.

In  p rev io u s s tu d ie s  i t  h a d  been  found  th a t  lesion  to  th e  tu b e ra l p a r t  o f th e  h y p o th a la m u s  
re su lts  in  h y p e rca lcaem ia , th e  p eak  of w hich  is a tta in e d  a f te r  tw o w eeks. A s lig h t in c rease  in  
th e  serum  p h o sp h o ru s  level w as also o b served . T he ca lc iu m  an d  phosp h o ru s c o n te n t  o f bone  
d id  n o t change  s ig n ifican tly .

In  th e  p re se n t e x p e rim e n ts  th e  effect o f h y p e rca lc a em ia  on  th e  healing  o f f ra c tu re s  has 
b een  s tu d ied . In  29 ra ts  w eigh ing  ab o u t 150 g each , th e  le f t  fem u r was b ro k en , th e n  th e  f ra g 
m en ts  w ere f ix e d  w ith  an  in tra m e d u lla ry  nail. T he course  o f  healing  was ex am in ed  a f te r  1, 2, 
a n d  3 w eeks. T he p a rs  tu b e ra lis  o f th e  h y p o th a la m u s w as in ju re d  in  all cases tw o  w eeks before  
th e  e x am in a tio n  o f f ra c tu re  healing . In  th e  co n tro l an im a ls , th e  e x am in a tio n  o f  f ra c tu re  h e a l
ing  was u n d e r ta k e n  4 w eeks a f te r  th e  h y p o th a la m ic  les io n , i. e. a t  a tim e w hen  h y p e rca lcaem ia  
h a d  a lread y  ceased . T h e  ex am in ed  tissues from  b o th  th e  ex p e rim e n ta l an im als a n d  th e  co n tro ls  
w ere s ta in ed  w ith  h aem ato x y lin -eo sin  o r a zan  a n d  su b je c te d  to  h isto ch em ical p ro ced u re s 
(H o tch k iss , R i t te r— O leson).

T he s ite  o f cereb ra l in ju ry  was co n tro lled  b y  se ria l sections.

Results

(i) T w o-w eek-old  in ju ry  of th e  h y p o th a la m u s  e x e r te d  a fav o u rab le  a c tio n  o f h ealin g  : 
th e  c a rtilag in o u s  callu s a p p ea red  earlie r, an d  w as g re a te r ,  an d  new  bone fo rm ed  q u ick e r, th a n  
in  th e  co n tro ls.

(ii) T he e ffec t o f  h y p o th a la m ic  lesion  w as fa v o u ra b le  also in  th e  2nd w eek , in  c o n tra s t  
to  th e  d a ta  in  th e  l i te ra tu re  s ta tin g  th a t  ca lc ium  en h an c es  fra c tu re  healing  o n ly  in  th e  f irs t  
w eek. T his p o in ts  to  an  in flu en ce  o f th e  ne rv o u s sy s tem .

(iii) T h e  h isto lo g ical fin d in g s w ere c o rro b o ra te d  b y  th e  re su lts  o f h is to ch em ica l re a c 
tio n s . T he t r a n s it io n  from  H a le -p o sitiv ity  to  H o tc h k is s  p o s itiv ity  was p a r tic u la r ly  ra p id  in  
f ra c tu re s  o f th e  an im a ls  in ju re d  tw o weeks p rev io u sly .

(iv) C allus fo rm a tio n  in  th e  an im als in ju re d  4 w eeks p rev iously  was m u ch  slow er th a n  
in  those  w ith  tw o-w eek-o ld  lesion , o r in  th e  c o n tro ls . T h is slow ing dow n w as m o st m an ifes t 
in  th e  th ird  w eek a f te r  f ra c tu re . F o r th is , th e  fo llow ing  m ay  hav e  been re sp o n sib le , a) T he 
h igh  calcium  leve l m ay  in h ib it  m etach ro m asia , i. e. th e  a p p ea ran ce  o f H a le ’s acid  m u co p o ly 
saccharides. A t th e  tim e  w hen  H ale-positive  su b s ta n c es  a re  m issing, f ra c tu re  h ealin g  m ay  be 
in h ib ited . In  th e  an im als  in ju re d  4 weeks before , th e  bo n e  w as nam ely  b ro k en  a t  th e  t im e  w hen 
h y p e rca lcaem ia  w as a t  i ts  p eak , b ) The role o f th e  n e rv o u s  system  m u st also be co nsidered . 
4 weeks a f te r  th e  in ju ry ,  c o u n te rreg u la to ry  fu n c tio n s  m ay  a p p ea r, to  co m p en sa te  th e  fa iling  
a c tiv ity  o f th e  in ju re d  area .

v ) To decide th e  above  p rob lem , fu r th e r  e x p e rim e n ts  are  in  p rogress. F o r  in s ta n c e , 
healing  o f f ra c tu re s  will be s tu d ied  6 weeks a f te r  p e rfo rm in g  d iffe ren t lesions.

M echanism o f Cartilage Form ation by Neodifferentiation

Cs. Iladházy, Éva Oláh, K atalin K ostenszky, K atalin Tóth

(D e p t, o f A n a to m y , H isto logy  an d  E m b ry o lo g y , M edical U n iv e rs ity , D eb recen )

C artilage fo rm a tio n  b y  so-called n e o d iffe ren tia tio n  occurring  in  th e  a d u lt  w as s tu d ied  
b y  th e  h a lf- jo in t m e th o d  o f K ro m p ech e r-P u k y . In  d ogs, th e  cartilage  to g e th e r  w ith  a few  
m m  o f spongiosa  w as rem o v ed  from  th e  d is ta l a r t ic u la r  surface  o f th e  fe m u r w h e reb y  a new  
a r tic u la r  su rface  a ro se . T he course o f  reg en e ra tio n  w as s tu d ied  b y  m eans o f  p la n im e try  an d  
in jec tio n  of In d ia n  in k  on th e  7 th , 20th , 2 6 th , 3 3 rd , a n d  7 0 th  d ays, to  e s tab lish  th e  re la tio n sh ip s  
o f cartilag e  fo rm a tio n  an d  v ascu la riza tio n  in  th e  g ra n u la tio n  tissue  covering  th e  a r tic u la r  su r-
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fa c e . T h e  g ran u la tio n  tis su e  w as fo u n d  g ra d u a lly  to  lose i ts  vessels. T his p rocess a p p e a re d  in  
s p o ts ,  a n d  a t  these sp o ts w as c a r tila g e  fo rm ed.

O w ing to th e  c o n s tr ic tio n  a n d  o b lite ra tio n  o f  vessels, th e  oxygen su p p ly  o f  th e  tissu es 
b e co m es  in su ffic ien t. D e te rm in a tio n s  b y  W ong’s m e th o d  h a v e  show n th e  haem o g lo b in  c o n te n t  
o f  th e  g ra n u la tio n  tissu e  g ra d u a l ly  to  decrease  in  th e  course  o f th e  reg en era tio n  p rocess .

O xygen  deficiency w as e x p e c te d  to  lead  to  a n  in c re ase  o f th e  lac tic  acid  c o n te n t  in  
g r a n u la t io n  tissue. As d e te rm in e d  acco rd ing  to  F r ie d m a n n , Cotonio  an d  Sc h a f f e r  a n d  to  
B a r k e r  a n d  Su m m erson , th e  a m o u n t o f  la c tic  acid  d isp lay e d  a  g ra d u a l in crease  u n til  th e  
2 6 th  d a y , a f te r  w hich tim e  i t  d im in ish ed  m ark e d ly . T h e  o n se t o f th e  decrease co in c id ed  w ith  
th e  fo rm a tio n  of th e  f i r s t  c a r t ila g e  islets.

T h e  re sp ira to ry  e n zy m e  sy s te m  o f g ra n u la tio n  tis su e  w as exam ined  in  W a rb u rg ’s 
a p p a r a tu s ,  in  a K reb s— R in g e r-p h o sp h a te  m ed iu m , a t  37° C. I t  has been  fo u n d  t h a t  re s p ira 
t io n  c o u ld  have  tak e n  p lace  w ith  in c reas in g  in te n s i ty  u n t i l  th e  33rd  d a y  ; su b seq u e n tly , re s p ira 
t o r y  c a p a c ity  d im inished c o n s id e ra b ly .

F ro m  th e  above d a ta  i t  h a s  b een  concluded  t h a t  th e  re la tiv e  h y p o x ia  en su in g  lo ca lly  
m ig h t  he  a  facto r p ro m o tin g  c a r tila g e  fo rm atio n .

E nhancem ent of the Streptom ycin Effect by Influencing the Inner Environm ent

St. K rom pecher, Gy. B erencsi

(D e p t ,  o f  A n a to m y , H isto lo g y  a n d  E m b ry o lo g y  a n d  D e p t, o f T ubercu losis , M edical U n iv e rs ity ,
D ebrecen)

C onsidering  th a t  s t re p to m y c in  does n o t  p ass th ro u g h  th e  w all o f liv ing  cells, n o r  in to  
e n c a p s u la te d  areas, i t  c a n n o t a c t  o n  in tra c e llu la r  o r e n c a p su la te d  b ac te ria . A u g m en tin g  th e  
d if fu s ib il i ty  o f th e  drug  w ou ld  th e re fo re  be o f co n sid erab le  im p o rta n ce . Such an  e ffec t m a y  be 
e x p e c te d  fro m  h istam ine. O n  th is  b a s is  was h is tam in e  a d m in is te re d  to g e th e r  w ith  s tre p to m y c in  
to  16 g u in e a  pigs. S tre p to m y c in  t r e a tm e n t ,  s ta r te d  4 to  5 w eeks a f te r  in fec tio n  w ith  doses o f 
20 m g /k g  b o d y  w eight, a d m in is te re d  ev ery  second  d a y  fo r 3 m o n th s , w as m ore e ffec tiv e  i f  
h is ta m in e  w as also a d m in is te re d  (0 .2  m g/kg, su b c u ta n e o u s ly , 1 1/2 h rs. a f te r  in je c tin g  th e  
s tre p to m y c in ) .  The an im als t r e a te d  w ith  b o th  drugs liv e d  lo n g er th a n  th e  con tro ls. I n  a n o th e r  
se r ie s , co n sis tin g  of 24 a n im a ls , th e  com bined  t r e a tm e n t  w as b eg u n  4 w eeks a f te r  in fec tio n  
a n d  w as  fo llow ed for 6 w eeks. 2 w eeks a f te r  th e  la s t  in je c tio n  th e  an im als su b jec ted  to  co m b in ed  
t r e a tm e n t  ex h ib ited  less sev ere  tu b e rc u lo s is  th a n  th e  co n tro ls . In  o th e r  e x p erim en ts , h y a lu ro - 
n id a s e  a c te d  like h istam in e . T h e  co n clu sio n  seem s ju s tif ie d  t h a t  h is tam in e  ac ts  b y  i ts  sp re ad in g  
e f fe c t.  T h e  deleterious a c tio n  o f  h is ta m in e  on  h u m an  a n d  an im a l tu b ercu losis is a p p a re n tly  
c o u n te ra c te d  by  s tre p to m y c in , w h e reb y  its  a d v an tag e o u s  e ffe c t, i. e. th a t  in creas in g  d iffu s i
b i l i ty ,  becom es m anifest.

Developmental H istochem istry o f the Myoneural Junction  
(Cholinesterase A ctivity and Sulfhydryl Reaction)

B. Csillik, Gy. Sávay

(D e p t, o f  A n a to m y , M edical U n iv e rs ity , Szeged)

D ev elo p m en t o f th e  su b n e u ra l  a p p a ra tu se s  o f  m o to r  en d  p la te s  has b een  s tu d ie d  in  
r a t s  b y  m ea n s  of th e  G e reb tz o ff  a ce ty lth io c h o lin e  m e th o d  (ch o linesterase) an d  b y  m ean s o f 
th e  a u th o r s ’ “ lead  re ac tio n ” (fo r d e m o n s tra tio n  o f su lfh y d ry l g ro u p s). B o th  re ac tio n s  occu red  
in  id e n t ic a l  s tru c tu re s . W ith in  th e  p r im itiv e  “ A n lag en ” o f sk e le ta l m uscles, b o th  re a c tio n s  
a p p e a re d  in  th e  cy top lasm  o f  in te r s t i t i a l  cells (“ te lo b la s ts ” ). In  th e  f ir s t  period  of d e v e lo p m en t 
th e  n u c le i  o f  these  cells a re  s u r ro u n d e d  b y  re ac tiv e  h a lo s , la te r  th e  reac tio n s becom e e v en ly  
d i s t r ib u te d  in  th e ir  ex p an d in g  c y to p la sm . In  th e  n e x t  p e rio d  enzym ic a c t iv ity  a n d  — S H  
re a c t io n  increases in som e p o in ts  o f  th e  cy to p lasm , w hile  th e  nu c leu s has been p u sh ed  to  th e  
cell m a rg in . A fter a tim e , v a cu o le s  a p p e a r  in  th e  c y to p la sm  o f  th ese  „ te lo b la s t”  cells, th u s
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p ro d u c in g  a p rim itiv e  fo rm  o f  th e  su b n eu ra l a p p a ra tu s . In  th e  course o f th e  th ird  p o s tn a ta l  
w eek som e in te r s t i t ia l  cells a b an d o n  th e  neu ral bond . R e a c tiv i ty  o f these  e m ig ra ted  cells 
decreases a n d  g ra n u le  d isp lay in g  m etach ro m asia  a p p ea r in  th e ir  cy top lasm .

C onsidering  th a t  th e  p a r tic ip a tio n  of active  — S II g ro u p s  in  th e  m olecular s tru c tu re  o f 
C oenzym e-A  is a w ell-know n fa c t,  th e  id e n tity  o f th e  re sp ec tiv e  h istochein ical p a t te rn s  o f 
ch o lin esterase  a n d  o f su lfh y d ry l re ac tio n  suggests th a t  b o th  sy s te m s, —  th e  one sy n th e s iz in g  
ace ty lch o lin e  a n d  th e  o th e r  h y d ro ly sin g  it  — are  lo ca ted  in  id e n tic a l ce llu la r s tru c tu re s  even  
since th e  v e ry  f irs t  phases o f on togenesis.

On the Innervation of Sm ooth Muscles

M árta  K ozina, A. Gellert, J . L ippai, M ária  Poberai

(D ep t, o f  A n a to m y  a n d  E m bryology , M edical U n iv e rs ity , Szeged)

T h e  in n e rv a tio n  o f sm o o th  m uscles has been in v e s tig a te d  in  th e  organs o f d o m estic  
an im als b y  v ita l  an d  su p ra v ita l  m eth y len e  blue s ta in  a n d  s ilv e r im pregnation .

B o th  th e  m eth y len e  b lue  a n d  th e  p ro ta rg o l sp ec im en s show ed a te rm in al p lex u s , th e  
fin e  f ib res  o f  w hich  ram ified  am o n g  th e  sm oo th  m uscle  cells. T he d en sity  o f th e  p lex u s  is 
d iffe ren t in v a rio u s o rg an s, th e ir  re la tio n  to  th e  sm oo th  m uscles is, how ever, the  sam e.

In  i ts  course  th e  f ib re  m o stly  becom es tig h tly  a d ja c e n t  to  a  sm oo th  m uscle cell, o r  to  
tw o or th re e ,  th e n  i t  jo in s  a  th ic k e r  p lexus, or i t  c an n o t be t ra c e d  a t  all.

In  a  few  cases th e  a rea s o f th e  sm oo th  m uscle cells, to  w hich  th e  te rm in a l f ib re s  w ere 
a tta c h e d , d isp lay ed  ch o lin esterase  ac tiv ity .

In  sm o o th  m uscle n e ith e r  s tru c tu re s  resem bling  n e rv e  en d ings, no r th e  in d iv id u a l in n e r 
v a tio n  o f  each  sm o o th  m uscle cell cou ld  be d e m o n s tra ted . All p re p a ra tio n s  ex h ib ited  an  in n e rv a 
tio n  p a tte rn  c h a ra c te ris tic  o f  a  v e g e ta tiv e , p lex iform  in n e rv a tio n . P erip h era l in n e rv a tio n  is 
pe rfo rm ed  b y  fine  f ib res  d e ta ch in g  from  the  g round  p lex u s a n d  com ing in  close c o n ta c t w ith  
th e  sm o o th  m uscle. T he p laces o f  c o n ta c t are  p re su m a b ly  th o se  w hich d isp lay  e n z y m a tic  
a c t iv ity , w herefore  these  m ay  be considered  th e  s ites o f  syn ap ses.

Submieroscopical Morphology o f the Perineurium

P. R öhlich

(D e p t, o f H isto logy  an d  E m bryology , M edical U n iv e rs ity , B u d ap est)

T h e  fine  s tru c tu re  o f  th e  p e rin eu riu m  was ex am in ed  in  r a ts  by  po lariza tion  an d  e lec tro n  
m icroscopy . T he p e rin eu riu m  is 1 to  1.5 m icron th ick . I t s  a n iso tro p y  is m ade up  of th re e  c o m p o 
n e n ts , a po sitiv e  fo rm , a p o sitiv e  in tr in s ic  and a n e g a tiv e  in tr in s ic  b irefringence. As th e  la t t e r  
d isap p ea rs  on  t re a tm e n t  w ith  lip id  so lven ts, i t  p re su m a b ly  o rig in a tes  from  lip id  m olecu les 
a rra n g e d  v e rtic a lly  to  th e  su rface  of th e  p e rineu rium , w h ils t th e  f i r s t  and  th e  second a re  due  to 
f ib res  o r lam ellae  p a ra lle l to  th e  p lane  of th e  p e rin e u riu m .

E le c tro n  m icroscopy  has co rro b o ra ted  th is h y p o th e s is , rev ea lin g  th a t  th e  p e rin e u riu m  
is com posed  o f 5 to  6 th in ,  e n tire ly  closed cell lay e rs . E a c h  la y e r  is ab o u t 0.1 m ic ro n  th ic k , 
i. e. a t  th e  lim it  o f th e  d isso lv ing  pow er o f th e  lig h t m ic ro sco p e . In  th e  cells, nuclei, m ito c h o n d 
ria  en d o p lasm ic  re ticu lu m , P a la d e ’s g ranules, p h a g o cy ted  p a rtic le s  could be d is tin g u ish ed . 
T he cell m em b ran e  d isp lay ed  p ecu lia r inv ag in a tio n s, p re su m a b ly  iden tica l w itli th e  so-called  
p iu o c y to tic  vacuoles. T he cell lay e rs  a re  covered on b o th  sides w ith  a hom ogeneous b a se m e n t 
m em b ran e , 18— 20 m illim icrons in  th ickness. B etw een  th e  cell layers th ere  a re  co n n ec tiv e  
tissu e  f ib rils  ru n n in g  p a ra lle l to  th e  ax is o f th ?  n erve. T h ey  p ro b a b ly  correspond to  th e  a rg e n t-  
a ffin e  f ib re s  o f th e  p e rin eu riu m .

T h e  fin e  s tru c tu re  o f  th e  p e rin eu riu m  exp la ins i ts  b e in g  a d iffusion b a rrie r , a fu n c tio n  
obse rv ed  in  p rev ious ex p erim e n ts . T he above d a ta  m a y  be useful in  in v estig a tio n s in to  th e  
e lec tro p h y sio lo g y  and p a th o lo g y  of th e  peripheral n e rv e .
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E xam ination of the Functional R eactivity o f Rat Thyroid Hom ografts 
by M easuring I131 Uptake and by Histometry

I. D évényi, L. M egyeri, L. Kertész

( D e p t ,  o f  P a th o lo g y , M edical U n iv e rs ity , D eb recen  a n d  N uclear R esearch  I n s t i tu te  o f th e  
H u n g a r ia n  A cad em y  o f  Sciences, D ebrecen)

I n  a  p rev ious s tu d y , h o m o tra n sp la n ta tio n  o f  r a t  th y ro id  was d escribed  a n d  m orpholog ic  
e v id e n c e  o f  i ts  success w as p re sen te d . In  th e  p re s e n t  series, th e  fu n c tio n  o f  th e  g ra f ts  was 
e x a m in e d  as to  th e  c ap a c ity  o f I 131 b in d in g  a n d  th e  h e ig h t o f th y ro id  ep ith e liu m .

T h e  g ra ft  becom es a c tiv e  a f te r  th e  re m o v a l o f  th e  h o s t’s th y ro id . T h e  in c re a se  in  I 131 
u p ta k e  s ta r te d  on  th e  1 1 th  d a y . T h e  h e ig h t o f th e  e p ith e liu m  as early  as one d a y  a f te r  th y ro id 
e c to m y  d isp lay ed  a s ta tis t ic a l ly  s ig n ifican t d iffe ren ce  in  com parison  w ith  th e  c o n tro ls . The 
in c re a s e  in  cell h e ig h t co n tin u es u n t i l  th e  10 th  d a y , th e n  th e  h e igh t becom es c o n s ta n t .

T h u s , th e  g ra fts  re a c t  w ith in  h o u rs  to  th e  in c re a sed  T SH  p ro d u c tio n  in d u c e d  b y  th y ro id 
e c to m y . T h e ir  read y  response  to  th e  m ild  en d o g en o u s T S H -stim ulus show s t h a t  th e i r  fu n c
t io n a l  v a lu e  fo r th e  h o st p ra c tic a lly  a t ta in s  t h a t  o f  th e  no rm al th y ro id .

Hom oiotopical Transplantation o f Rat Ovary

B. Czenkár, A. Beszterczv

(D ep t, o f P a th o lo g y , M edical U n iv e rs ity , D ebrecen)

O v a ria l au to - an d  h o m o g ra fts  w ere im p la n te d  to  th e  site  o f  th e  rem o v ed  o v a ry . Success
fu l  t r a n s p la n ta t io n  was assum ed  i f  A llen -D oisy ’s te s t  w as positive  or i f  p re g n a n c y  h a d  ensued. 
A u to t r a n s p la n te d  ovaries a d h e re d  a n d  fu n c tio n ed . H o m o g ra fts  in  u n tre a te d  h o s ts , o n  the  
o t h e r  h a n d ,  w ere p a r tly  d e s tro y ed , p a r t ly  becam e in f la m ed . On tre a tm e n t w ith  a n  a d a p ta t io n  
d o se  o f  co rtiso n e , som e g ra fts  re m a in e d  in ta c t ,  w h ile  o th e rs  d isp layed  m ild  in f la m m a tio n , 
b u t  n o n e  w as d estroyed . I t  h as b een  concluded  t h a t  co rtisone tre a tm e n t in h ib i ts  th e  h o s t’s 
im m u n o lo g ic  processes w hich  u su a lly  d e s tro y  th e  o v a r ia l  hom ografts.

Contributions to the Developm ent of Bursae

Teréz Tömből, T. Yizkelety

( D e p t ,  o f A n a to m y , D e p t, o f  O rth o p aed ic  S u rg e ry , M edical U n iv e rsity , B u d a p e s t)

T h e  d ev elo p m en t o f b u rsa e  h as  b een  s tu d ie d , th e  p e r tin e n t l i te ra ry  d a ta  b e in g  c o n tro 
v e rs ia l .  T h e  su b je c t o f  th e  s tu d y  w as th e  d e v e lo p m en t o f  a rtif ic ia l b u rsae , a n d  th e  fo rm a tio n  
o f  m e c h a n ism  of th e  p re p a te lla r  b u rsa  fro m  em b ry o s o f  d iffe ren t age. U n d e r e x p e r im e n ta l con
d i tio n s ,  a  space  w ith  a co n n ec tiv e  tis su e  w all h a d  fo rm ed  be tw een  th e  im p la n te d  bo n e  seg
m e n t  a n d  th e  m uscle ten d o n , re sp . th e  cu tis . In  f re s h  ex p e rim e n ta l an d  su b c u tan e o u s  b u rsa e , 
c e l lu la r  in f i l t r a t io n  is p re sen t w h ich , ho w ev er, m ay  h a v e  b een  due to  in fla m m a tio n . P ro n o u n ced  
d e g e n e ra t iv e  phenom ena w ere n o t  obse rv ed . S u b te n d in e o u s  bu rsae  h av e  th e i r  o w n  w all o f 
c o n n e c tiv e  tis su e , w ith o u t a n  e p ith e lia l o r  e n d o th e lia l lin in g . The su b te n d in e o u s  b u rsa  w ith  
i ts  o w n  co n n ec tiv e  tissue  w all a p p e a rs  in  th e  4 th  m o n th  o f  in tra u te r in e  life. T h e  p ic tu re  seen 
in  p re fo rm e d  sub cu tan eo u s b u rsa e  seem s to  co n firm  V irch o w ’s th eo ry  on  p r im a ry  con n ec tiv e  
t is s u e  a tro p h y .
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II . P a th o lo g y

Lung Segments in D om estic Mammals

E. Gúzsai

(D ep t, o f  A n a to m y  an d  H isto logy , V e te r in a ry  M edicine H igh  School, B u d a p e s t)

T he to p o g ra p h y  o f th e  lung  segm ents can  be  e s tab lish e d  in  anim als like  in  m a n . The 
lungs o f d iffe re n t an im a ls  be ing  o f a  d iffe ren t sh a p e , seg m en ts  also d iffer re g a rd in g  sh ap e , 
size a n d  n u m b er. H u m a n  lungs an d  lungs o f d o m estic  an im a ls  m ay  be considered  h o m ologous 
o rgans, a lth o u g h  c e r ta in  an im a l species d isp lay  c h a ra c te r is tic  featu res in  th e  lo b u la t io n  of 
lungs an d  th e  fo rm a tio n  o f th e  b ro n ch ia l tre e . As to  b ro n c h ia l b ran ch in g , in  an im a ls  th e  m ono- 
podic  ty p e ,  in  m an  th e  d ich o to m ic  ty p e  p revails . T h e  accesso ry  lobe belonging in  a n im a ls  to 
th e  r ig h t lu n g  is no  se p a ra te  lobe in  m an , b u t  one se g m en t o f  th e  r ig h t and  one o f  th e  le f t  lung  
co rrespond  to  th is  a rea  (seg m en tu m  hasaié m ediale  d e x tru m  e t sin istrum ). As to  s t r u c tu r e  o f 
th e  b ro n ch ia l t r e e ,  th e  b ro n ch u s o f th e  r ig h t ap ica l lobe  h as  a ch arac te ris tic  f e a tu re  in  ru m i
n a n ts  a n d  sw ine, i t  be ing  a tra c h e a l b ronchus b ra n ch in g  o f f  th e  laryngeal tu b e  h ig h  a b o v e  th e  
b ifu rca tio n .

T he seg m en ts  o f  th e  h u m an  lung m ay  be re g a rd e d  as b ro n ch o arte ria l u n its ,  b e ca u se  b y  
th e  v e ins p assin g  in te rse g m en ta lly  tw o or th ree  se g m en ts  a re  d ra ined . In  d o m es tic  an im a ls  
th ere  a re  also seg m en ts  o f  th e  b ro n ch o v ascu lar ty p e ,  b ecau se  b o th  th e  a rte rie s  a n d  th e  ve ins 
a re  lo ca ted  in te rse g m en ta lly . As to  th e  n u m b er o f se g m en ts , in  dom estic  an im als m o re  seg m en ts  
can  be de fin ed  th a n  in  m an , especially  in  th e  d ia p h ra g m a tic  a rea , in  w hich th e re  a re  m ore 
d o rsa l seg m en ts. S egm en ts h av e  been te rm ed  in  a cc o rd an c e  w ith  th e  n o m en c la tu re  u sed  in  
v e te r in a ry  m ed ic in e . (F . i.: Segm . ap icale  v e n tra le .)

U p  to  d a te ,  few  p a p ers  dealing  w ith  th e  a n a to m y  o f  an im als have been c o n ce rn ed  w ith  
th e  p u lm o n a ry  seg m en ts , b u t  once a tte n tio n  has b een  d ire c te d  to  th e ir  sign ificance, th e  know - 
edge o f th e  d e ta ile d  s tru c tu re  o f  th e  lung will m ak e  a  g re a t  progress in  v e te r in a ry  m ed ic ine .

Lungworm D isease in Cattle

L. Pellérdy, A. Széky

(V e te rin a ry  R esearch  I n s t i tu te  o f th e  H ung . A cad em y  o f  Sciences and In s t i tu te  o f  V e te r in a ry
H ygiene, B u d a p e s t)

P u lm o n a ry  in fe s ta tio n  o f c a ttle  w ith  D. v iv ip a ru s  is w idespread in  som e reg io n s o f 
H u n g a ry  an d  th e  econom ic loss caused b y  th e  d isease  is a t  tim es considerab le . T h e  p re se n t 
ex am in a tio n s  w ere ca rried  o u t  in  13 bovines a b o u t 1 y e a r  old , in fes ta tio n  o f w h ic h  w ith  D. 
v iv ip a ru s  h ad  ta k e n  p lace  u n d e r  n a tu ra l  co n d itions. O f th e  histo logic changes, e p ith e lia liz a tio n  
o f th e  a lv eo la r  lin in g , in g ro w th  o f th e  b ro n ch io la r  e p ith e liu m  in to  th e  b ro n c h io la r  cav itie s , 
and  h y p e rp la s ia  o f  th e  ly m p h o id  tissue su rro u n d in g  th e  b ro n ch io li, were o b se rv ed  w ith in  th e  
a ffec ted  lobules.

In  a d d itio n , th e re  w ere h y p e rp la sia  o f  sm o o th  m uscle  e lem ents in  th e  b ro n c h ia l and  
b ro n ch io lar w all, d e g en e ra tio n  o f  p e rib ro n ch ia l g an g lio n  cell g roups, elastosis o f  e la s t ic  f ib res  
in  th e  w all o f th e  a ir  passages o f  th e  lung , th e n  th e  d isso lu tio n  o f e lastic  e lem ents, a n d  baso cellu - 
la r  m e ta p la s ia  o f  c ilia ted  e p ith e liu m , changes th a t  p re v io u s ly  had  n o t been o b se rv ed  in  p u lm o 
n a ry  h e lm in th ia s is .

L u n g w o rm  disease  o f  c a t t le  in  th e  p a te n t  s ta g e  a n d  a f te r  th e  d isap p ea ran ce  o f  w orm s 
co rresponds h is to lo g ica lly  to  a specific  ty p e  o f b ro n c h o p n eu m o n ia , ch arac te rized  b y  e x su d a tiv e
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a n d  d e sq u a m a tiv e  processes in  a d d itio n  to  a te lec ta s is , e p ith e lia l  changes, e la sto sis  o f  e lastic  
e le m e n ts  in  th e  a lveo lar w alls. T h e  afo rem en tioned  c h an g e s  o ccu r in  th e  re sp ira to ry  p a th w a y s .

T h e  p u lm o n a ry  p ro cess  does n o t  cease a f te r  th e  w o rm s h av e  le ft th e  lungs. T h e  in f la m m a 
t io n  a ssu m e s  an  in te r s t i t ia l  c h a ra c te r  w hich u l tim a te ly  re su lts ,  in  th e  a tro p h y  o f  lu n g  p a re n 
c h y m a .

M orpholog ically , th e  c o n d itio n  resem bles th e  tu m o u r- in d u c e d  p n eu m o n ia  o f  m a n . T he 
p ro c e ss  h a s  been  te rm ed  o b s tru c tio n  p n eu m o n itis  b y  Ma c D o na ld  e t ah , and  L ü d e k e . I t s  m ain  
f e a tu r e  is  a te lec ta s is  w ith  h y p e rse c re tio n  in  th e  a ir  p a ssa g es . T he secretion  c a n n o t b e  e x p e c to 
r a te d  o n  acco u n t o f th e  o b s tru c tio n , i t  s tream s b a c k w a rd , becom es engorged  in  th e  sm all 
a irw a y s  a n d  m ay  fill th e  a lv eo li. T h e  m ucous se c re tio n , n o t  being  absorbed  fro m  th e  a lveo li, 
u n d e rg o e s  o rg an iza tio n  p a r t ly  u n d e r  b ac te ria l a c tio n , th e n  i t  becom es in d u ra te d . T h e  e m p ty 
in g  o f  s e c re tio n  m ay  be im p e d e d  a lso  b y  th e  w orm s o b tu r a t in g  th e  a ir passages. T h e re fo re , th e  
g e n es is  o f  th e  tw o p rocesses is s im ilar.

Changes o f the M yocardial Fibres in Pulm onary Throm boem bolism

S. Ökrös

(D e p t, o f  F o re n sic  M edicine, M ed ica l U n iv e rs ity , B u d ap es t)

T h e  m y o card iu m  o f  som e su b je c ts  who h a d  d ie d  o f  p u lm o n a ry  th ro m b o e m b o lism  was 
h is to lo g ic a l ly  exam ined . T h e  c ro ss s tr ia tio n  d isp lay e d  a considerab le  change in  th e  a re a  o f  
th e  r i g h t  v e n tric le  : b a n d  Q w as a t te n u a te d  to  one f o u r th ,  b a n d  I  was b ro ad en ed  to  fo u rfo ld  
o f  i t s  o r ig in a l size. In  a d d itio n , to r n  m uscle b u n d les  re sp .  f ib re s  were fo u n d , e sp e c ia lly  be low  
th e  e n d o c a rd iu m , as in  v i ta l  les io n s . I n  th e  m uscle f ib re s  o f  th e  le f t  ven tric le  th e  cross s t r ia t io n  
w as u n c h a n g e d , b an d  Q a n d  I  w ere  id en tica l in  b re a d th .

T h e  o bserved  changes m a y  hav e  arisen  in  co n se q u en c e  o f th e  sudden  s t r a in  e x e r te d  
o n  th e  r ig h t  ven tric le  b y  p u lm o n a ry  em bolism .

Incidence o f  Fulm inant Pulm onary Embolism

J. Juhász, G. G yenes

(1st D ep t, o f P a th o lo g y  an d  E x p e r im e n ta l  C ancer R esearch , 
M edical U n iv ersity , B u d a p e s t)

A u th o rs  stu d ied  th e  cases o f  fu lm in a n t p u lm o n a ry  em bolism  revealed  b y  n e c ro p sy  in  
th e  p e r io d  fro m  1938 to  1957 in  in d iv id u a ls  beyond  tw e n ty  y ea rs  o f age. The to ta l  n u m b e r  o f 
c ases  w a s  211 (3 .5% ). D u rin g  W o rld  W ar I I  th e  n u m b e r  o f  em bolism s was co n sid e rab ly  re d u ce d , 
a f te r  th e  w a r i t  becam e a g a in  m o re  freq u e n t, e sp e c ia lly  in  th e  s ix th  decade. W o m e n  w ere 
a f f l ic te d  tw ice  m ore f re q u e n tly  th a n  m en.

E m b o lism  a tte n d in g  in te r n a l  diseases, p o s to p e ra t iv e  em bolism , venous th ro m b o s is , 
r e la tio n s h ip s  o f  p u lm o n a ry  in fa rc tio n  and  fu lm in a n t em b o lism , re la tio n  of th e  n u tr i t io n a l  
c o n d it io n  to  p u lm o n a ry  em b o lism , h av e  been  d iscussed  in  d e ta il.  In  th e  la s t  te n  y e a rs , fu lm i
n a n t  e m b o lism  was in creas in g  in  f req u en cy  b o th  in  m e n  a n d  wom en. P a tie n ts  su ffe r in g  fro m  
c a rd io v a s c u la r  disease o r m a lig n a n t tu m o u r w ere m o st f r e q u e n t ly  affected  by  le th a l p u lm o n a ry  
e m b o lism . T h e  clinical d iag n o sis o f  fu lm in a n t em b o lism  h a d  been found  to  be  e r ro n e o u s  in  
5 1 %  o f  th e  p o sto p e ra tiv e  a n d  in  7 0 %  th e  in te rn a l c ases.
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Contributions to the H istopathogenesis o f Gout

D. T anka

(S ta te  In s t i tu te  o f  R h eu m a to lo g y  a n d  M edical H y d ro lo g y , B u d a p es t)

A etio logy  a n d  p a th o g en esis  o f  g o u t a re  still u n k n o w n . A tte n tio n  has b een  fo cu ssed  to  
th e  d iso rd ers  o f  nucle in ic  acid  m etab o lism  ; th e  ro le  o f  tis su e  fac to rs  has b een  n e g le c te d . 
E b s te in ’s th e o ry  on  necrosis a n d  su b seq u e n t p re c ip ita tio n  o f  u ric  acid  has n o t  b e en  p ro v e d . 
U m b er  a n d  Gu d z e n t  a tt r ib u te d  som e ro le to  a llerg ic fa c to rs , w ith o u t, how ever, s u b s ta n t ia t in g  
th e ir  a ssu m p tio n .

W e hav e  fo und  t h a t  th e  g ra n u la tio n  tissu e  su rro u n d in g  u ric  acid d ep o sits  c o n ta in e d  
S ch iff-p o sitiv e  g ia n t a n d  o th e r  cells. T he con n ec tiv e  tis su e  d isp layed  m e ta ch ro m as ia . T h e  
changes resem ble  those  ap p ea rin g  in  a lle rg ic , rh e u m a tic  a lte ra t io n s  o f th e  jo in ts . T h e  p re c ip i ta 
tio n  o f u ric  acid  is p ro b a b ly  p reced ed  b y  colloid ch an g es in  th e  tissu e . A special a l te ra t io n  o f 
th e  b asic  su b s tan ce  o f jo in ts , a long  w ith  o th e r  p a th o g e n ic  fa c to rs , is assum ed  to  h a v e  a  ro le  
in  th e  d ev elo p m en t o f u r ic  a r th r i t is .

Histologic Studies in A rtificial Hibernation 

I. B etléri, I). T an k a , K . F a rk a s

(C ity  H o sp ita l, U zsoki S tre e t, an d  S ta te  I n s t i tu te  o f R h eu m a to lo g y  
a n d  M edical H y d ro lo g y , B u d a p e s t)

L y tic  cock tail (ch lo rp ro m az in e , p ro m eth az in e  an d  p e th id in e ) was a d m in is te re d  to  
gu in ea  p igs a n d  ra b b its , a n d  th e  an im als  w ere cooled  to  d iffe re n t te m p e ra tu re s  (30°, 26°, 
24°, 22°, 20°, 18° C) an d  th e n  sacrificed . T he m o st co n sp icu o u s h isto log ical changes w ere  fo u n d  
in  th e  liv e r . A t 30° C m o d e ra te  congestion , an  u n e v en  w astin g  o f Sch iff-positive  g ra n u le s  in  
th e  cy to p la sm , an d  ap p ea ran ce  o f la rg e r  g ranu les w as o b se rv ed . A t 26° C th is  p h e n o m e n o n  
w as m ore  p ro n o u n ced , larg e  a rea s w ere e n tire ly  d ev o id  o f g ra n u la tio n . A t 24° C c e n tro lo b u la r  
f a t t y  d e g en e ra tio n  ; a t  22° C, sw elling o f liv e r  cells o c cu rre d . A t 20° C an d  18°, n e c ro se d  foci 
a p p e a re d , th e  ep ith e liu m  o f th e  co n v o lu ted  tu b u le s  w as sw ollen , in  p laces th e  lu m e n  h a d  
d isa p p ea red .

T hese  changes w ere m ore p ro n o u n ced  in  th e  o rg an s o f  an im als w hich  h a d  re sp o n d e d  
to  cooling  w ith  e x c ita tio n . T h ey  w ere, how ever, p re se n t also w hen  a rtific ia l h ib e rn a tio n  w as 
su ccessfu lly  carried  o u t. On th e  basis o f  th e  o b se rv a tio n s  i t  is claim ed th a t  h ib e rn o th e ra p y  
is  b y  no  m eans in d iffe ren t to  th e  p a ren c h y m a l o rg an s. T h e  ad renerg ic  e o u n te r re g u la to ry  
m ech an ism  re leased  b y  cooling sh o u ld  be  b locked  a n d  l iv e r  fu n c tio n  should  be  s u p p o r te d  b y  
in fu s io n s  o f  d ex tro se  (laevulose) a n d  o th e r  d rugs.

The Action o f Metal Ions on the Nucleic Acids o f Cell Nuclei under Norm al
and Pathologic Conditions

K . Jo b st

(D e p t, o f P a th o lo g y , M edical U n iv e rs ity , Pécs)

I f  nucle ic  acids a re  exposed  to  acid  h y d ro ly sis , th e  p u rin e  rings a re  sp lit o f f  a n d  a p u r in ic  
acid  accessib le to  ribonucléase  is fo rm ed . F ro m  th e  fa c t  t h a t  a p u rin ic  acid  is d ig es te d  b y  r ib o 
n u c léase  severa l a u th o rs  h av e  in fe rre d  a  s tru c tu ra l  s im ila r ity  b e tw een  ap u rin ic  a c id  a n d  r ib o 
nucle ic  acid . —  W hen ex am in in g  th e  a c tio n  o f m e ta l  io n s , n a m e ly  la n th a n u m  a n d  c e r iu m , 
on  th e  m olecule o f  a p u rin ic  acid  b y  an iso tro p ic  s ta in in g  a n d  p o lariza tio n  m ic ro sc o p y , we 
fo u n d  th a t  th is  co m pound  w as dep o ly m erized  b y  th e se  m e ta l ions. T hus th e  d e p o ly m e riz a tio n  
o f  a p u rin ic  acid  b y  ribonucléase  is  n o t  due  to  a  sp ec ific  a c tio n  o f th is  enzym e.

F u rth e rm o re  th e  d e p o ly m eriza tio n  o f D N S a n d  a p u rin ic  acid  induced  by  v a r io u s  m e ta l  
io n s h a s  b een  s tu d ied  q u a n ti ta t iv e ly  on  no rm al an d  p a th o lo g ic  nucle i b y  a p o la r iza tio n  m ic ro s
copic  m eth o d .
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Osteoplastic Pneum opathy

L. Nagy, K. Stekker

(2 n d  D e p t, o f  P a th o lo g y , 1st D e p t, o f In te rn a l  M ed icine , M edical U n iv e rs ity , B u d a p es t)

O steo p las tic  p n e u m o p a th y  is a  ra re  d isease, a p p e a r in g  in  tw o d iffe ren t p a t te rn s ,  d e p e n d 
in g  o n  w h e th e r th e  sh a p e  o f  bone  form ed is no d o u s o r b ran ch in g .

A  case be long ing  to  th e  second g ro u p  has b e en  o b se rv ed . B one fo rm a tio n  w as m o s t p ro 
n o u n c e d  in  th e  in fe rio r  lo b es , i t  su rro u n d ed  som e vesse ls , and  was covered  b y  a n  am y lo id  
c o a t .  N o o th e r  o rg an  re v ea le d  ho n e  fo rm atio n . A m y lo id  w as, aside from  th e  lu n g s, fo u n d  also 
in  th e  g a s tr ic  w all, w h ere  th e  am y lo id  c lum ps w ere p a r t ly  calcified . I t  is th o u g h t t h a t  th e  fo r 
m a t io n  o f  n o rm al ho n e  tis su e  in  th e  lungs has b een  fa v o u re d  b y  th e ir  ac tiv e  m o tio n .

Palaeopathologic Investigations of Egyptian M um m ies from the R om an Period

Gy. Mérei, J. N em eskéri

(2nd  D e p t, o f  P a th o lo g y , M edical U n iv e rs ity , B u d a p e s t,  and  A n th ropo log ic  
D e p t, o f th e  N a tio n a l M useu m , B u d ap es t)

T h e  skulls o f 25 m u m m ies from  th e  R o m an  p e r io d  fo u n d  in  th e  D e lta , h av e  b een  s tu d ied . 
F i r s t ,  th e  m eth o d  w as e x am in ed , how  th e  b ra in  h a d  b een  rem o v ed  before em b a lm in g . A cco rd 
in g  to  th e  tw o m eth o d s  o f  em b alm ing  described b y  E g y p tia n  P a p y ri and  G reek  a u th o rs , th e  
b r a in  w as rem oved  th ro u g h  th e  nose or th e  fo ra m e n  m ag n u m . T he la t te r  p ro c ed u re  w as less 
e x p e n s iv e  : th e  h ead  w as sev ered  and , a f te r  e m p ty in g , w as f ix ed  a t  its  p lace  b y  m ean s of 
th re a d s  an d  a ro d  ap p lie d  in to  th e  sp inal canal. B o th  m eth o d s  o f rem ov ing  th e  b ra in  could  
be  t r a c e d  in  th e  p re se n t m a te r ia l.  In  several sku lls , d u r in g  th e  tra n sn a sa l p ro c ed u re  th e  p a r a 
n a s a l  (in c lu d in g  th e  sp h e n o id a l)  sinuses h ad  been  o p e n ed  u p . T his is th e  m ore re m a rk a b le  as 
b y  G ra p o w ’s ph ilo log ie  a n a ly s is  i t  has been  d e m o n s tra te d  t h a t  th e  E g y p tia n s  d id  n o t  know  
o f  th e  ex is ten ce  o f p a ra n a s a l  sinuses. On th e  m u m m y  o f  a  m an  aged 40 y ea rs , th e  fo ram en  
ju g u la re  was c o n sid e rab ly  o b s tru c te d  b y  an  osseous g ro w th . T his is an  a n o m a ly  w h ich  b y  
th e  su d d e n  increase  o f  in tra c ra n ia l  p ressu re  m ay  lea d  to  d e a th . A n o th er skull d isp lay e d  w ooden  
n a s a l  p ro th es is . T his h a d  e v id e n tly  been  ap p lied  a f te r  d e a th ,  because th e  th re a d  h o ld in g  it  
w as in tro d u c e d  above th e  c losed  m o u th  a n d  k n o tte d  on  th e  c ran ia l basis. T he o ld  E g y p tia n s  
b e lie v ed  t h a t  b o d y , K a -“ so u l” a n d  B a-“ so u l” c o n s t itu te  a  close un ion , th e  d ead  w o u ld  jo in  
O siris  in  th e  o th e r  w orld . I t  is fo r th is  reaso n  t h a t  th e  d e fic ie n t nose had  to  be rep laced . T his 
p ro th e s is  fo u n d  on  a m u m m y  is a n  u n ique  fin d in g .

Developm ental A nom alies o f the Urogenital Apparatus and the Intestines

Magda Scholz, A . M észáros

(2 n d  D e p t, o f  P a th o lo g y , M edical U n iv e rs ity , B u d ap est)

A fte r  a  rev iew  o f  th e  p e r tin e n t  stu d ies , tw o  o w n  cases hav e  been  re p o rte d . No s im ila r 
■com bination o f m a lfo rm a tio n s  w as found  in  th e  l i te r a tu r e .

I n  a  7 -m o n th -o ld  m ale  in fa n t  an a l a tre s ia , p a r t ia l  a tre s ia  o f th e  re c tu m , rec to v es ica l 
f i s tu la ,  p a te n t  fo ram en  o v a le , c ry p to rch ism , and  pes e q u in o v a ru s  on  th e  le f t  side w ere  p re se n t. 
O ne k id n e y  was m issing , th e re  w as a seco n d ary  ru d im e n ta ry  k id n ey , and  no ga ll b lad d e r.

A  m ale  n ew b o rn  6 d a y s  o f  age h a d  n e ith e r  a  re c tu m  n o r a  sigm oid , th e  ren a is  
w e re  ru d im e n ta ry  a n d  so w ere  th e  u re te ric  b u n d les . F u r th e r ,  th e  u r in a ry  b lad d e r a n d  th e  u re th ra  
w e re  a tre s ic , a n d  th e  p r o s ta te  w as m issing. No su ch  ex o g en o u s fa c to r as w ould h av e  a cc o u n te d  
fo r  th e  anom alies was d e te c te d  in  th e  h is to ry  and  th e i r  a p p ea ran c e  is ex p la ined  b y  a  d ev e lo p 
m e n ta l  m echanism .
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Developmental A nom alies o f  the Heart

A. Csontai, H . Jellinek

(2nd  D ep t, o f P a th o lo g y , M edical U n iv e rs ity , B u d ap est)

F rom  1949 to  1958, 4800 necropsies w ere ca rried  o u t ,  am ong th em  on 1309 ch ild ren  
u n d e r 15 y ears o f  age. In  117 cases was a g rav e  m alfo rm atio n  of th e  h e a r t  o b se rv ed . T hese  
w ere e v a lu a te d  s ta tis t ic a lly  an d  now  a rev iew  o f th e  p e rta in in g  l i te ra tu re  h a s  b e en  g iven . 
O pen  fo ram en  ovale  was observed  in  257 cases, so t h a t  th e  d a ta  according to  w h ich  th is  a n o m a ly  
w ould  occu r in  20 to  30 p e r cen t o f  a d u lt  pe rso n s cou ld  n o t be confirm ed . S im ila rly , th e  ae tio lo - 
gic fa c to rs  w hich  are  u su a lly  m ade responsib le  fo r ca rd iac  m alfo rm ations h av e  n o t  b e en  m et 
w ith  in  th e  p re se n t m ate ria l ; in  th e  cases in  q u estio n , ru b e lla  o r o th e r  v ira l d iseases h a d  no t 
o ccu rred  in  th e  f i r s t  th re e  m o n th s o f p re g n an c y  w ith  a conspicuous frequency* n e ith e r  h ad  
b leed ings o r in h e rited  facto rs. T en  cases o f  m a lfo rm atio n  could  no t be a llo tte d  to  a n y  o f  th e  
s ta tis t ic a l  g ro u p s, n e ith e r  could  th e ir  d ev e lo p m en t be in te rp re te d  on th e  b asis o f  th e  kno w n  
th eo ries .

Mechanism o f Conduction Disturbances in Hypertension

Sz. Virágli, Julia Kiss

(D ep t, o f P a th o lo g y , M edical U n iv e rs ity , Szeged)

T w en ty fiv e  h e a r ts  were ex am ined . O f 1 7  cases in  w hich th ere  had b een  h y p e r te n s io n , 
e le c tro c a rd io g rap h y  h a d  revealed  a b so lu te  a r rh y th m ia  in  1 2  ; o f the  17  cases th e re  w ere  tw o 
r ig h t,  a n d  tw o le f t b u n d le -b ran ch  block. One o f th e  fo rm er h ad  been  asso c ia ted  w ith  a W P W  
sy n d ro m e . As a co n tro l, 8 h e a rts  w ere se lec ted  fro m  corresp o n d in g  age groups.

T he s tru c tu re s  in  qu estio n  w ere c u t up  acco rd in g  to  th e  a u th o rs ’ ow n m e th o d  a n d  th a t  
su g g ested  b y  L e v . F ro m  each  case 7 0  to  2 0 0  sec tions w ere p rep ared . C rossm on’s tr ic h ro m e  
s ta in , ac id  fu ch sin  +  to lu id in e  b lue  for th e  d e te rm in a tio n  o f th e  isoelectric  p o in t,  a n d  s ta in in g  
w ith  S u d an  w ere fo u n d  th e  m ost sensitive  m eth o d s  fo r th e  d em o n s tra tio n  o f sp ec ific  m y o ca rd ia l 
lesions.

A ccording to  th e  fin d in g s , th e  co n d u c tio n  sy s tem  is m ore freq u e n tly  d a m a g ed  b y  slow 
n ecro b io tic  th a n  b y  ra p id  necro tic  processes. T he a lte ra t io n  of th e  sinus no d e  is in f lu en ced  
m ain ly  b y  th e  co n d itio n  o f sm all vessels a n d  th e  in te r s t i t ia l  connective  tis su e . T h e  lesions o f 
T a w a ra ’s node an d  th e  b u n d le  b ran ch es a re  d u e  to  v a sc u la r , e n v iro n m en ta l, m ec h an ic a l, and  
d ila tin g  fac to rs . O nly  ad v an ced  cases seem  to  be recogn izab le  by  clinical e x a m in a tio n s . I t  
w as a lw ays possib le to  d e te rm in e  th e  s tru c tu ra l  change  w hich  du rin g  life had  b een  re sp o n sib le  
fo r th e  e lec tro ca rd io g rap h ic  a lte ra tio n s .

Effect of Adrenaline on the Rabbit Kidney

Edith Beregi, L. H arangliy, I. Földes

(2nd  D ep t, o f P a th o lo g y , M edical U n iv e rs ity , B u d ap es t, and  N a tio n a l 
“ K o rá n y i” T u b ercu lo s is  I n s t i tu te ,  B u d ap est)

In  e a rlie r  e x p erim en ts  th e  a u th o rs  h a d  in d u ced  b y  p ilocarp ine  a d m in is tra tio n  a n d  cool 
b a th  a cu te  a n d  su b a c u te  d iffuse  g lo m eru lo n ep h ritis  in  ra b b its  sensitized  to  ho rse  serum . 
In  th e  p re se n t ex am in a tio n s  i t  has been  s tu d ie d  w h e th e r  th e  m obilization  of a d re n a lin e  in d u ced  
b y  p ilo ca rp in e  w ere p lay in g  a role in th e  d ev e lo p m en t o f  g lo m eru lonephritis . T w o e x p e rim e n 
ta l  se ries hav e  b een  c a rried  ou t.

(i) G lom eru lo n ep h ritis  was p ro d u ced  b y  above m e th o d  a f te r  b ila te ra l a d ren a le c to m y . 
T he o p e ra tio n  h ad  no in fluence  on  th e  course  o f th e  re n a l process.

(ii) In  ra b b its  sensitized  to  horse  se ru m , t r e a tm e n t  w ith  ad ren a lin e  a n d  cool b a th  
sc lerosis was obse rv ed  to  develop  in  th e  re n a l a rte rio le s  an d  p rearte rio les . I f  th e  a n im a ls  had  
b een  t r e a te d  w ith  ad ren a lin e  w ith o u t cool b a th  an d  p rev io u s sensitiza tion , th e  v a sc u la r  change  
w as s im ila r  b u t  m ild e r.
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Liver Changes in  Shock

A. Haraszti, P . Endes

(D e p t, o f  P a th o lo g y , M edical U n iv e rs i ty ,  D ebrecen)

T he liv e r was e x a m in e d  in  21 cases w here d e a th  h a d  en su ed  w ith  sy m p to m s o f  shock . 
D eg en e ra tio n  ch ara c te riz ed  b y  th e  appearance o f v acu o les , p ro te in  d rop lets, a n d  f a t ,  f u r th e r  
necro sis , ch iefly  c e n tra l ,  a n d  congested  sinusoids w ere  fo u n d . F o r th e  changes, h y p o x ia  has 
b e e n  m ad e  responsib le  a n d  i t  is  th o u g h t t h a t  th e  s e v e ri ty  o f  h y p o x ia  was a m ore  im p o r ta n t  
fa c to r ,  th a n  its  d u ra tio n . T h e  g ra v e s t cases d isp lay ed  c e n tra l  b lood  pools in  th e  l iv e r  a n d  signs 
o f  sh o ck  in  th e  k idneys. E x p e r im e n ta l  h isto tox ic  h y p o x ia  e lic ited  b y  in su lin  p roduces a  h is to lo 
g ic  p a t t e r n  d iffe ren t f ro m  t h a t  o f  hum an  s ta g n a tio n  h y p o x ia .

M icroscopic Studies in  Fatal Cases o f Shock

I. Gy. Fazekas

(D e p t, o f  F o ren sic  M edicine, M edical U n iv e rs ity , Szeged)

I t  is w ell-know n t h a t  in  an im als d ied  w ith  sh o ck , b ro n c h ia l spasm , spasm  o f th e  p u l
m o n a ry  a n d  h e p a tic  v e sse ls , p u lm o n a ry  and  c e re b ra l o ed em a  are  fo u n d  p o st m o rtem . T he 
m o rp h o lo g ic  signs o f le th a l  sh o ck  in  m an  have  n o t b e e n  desc rib ed .

M icroscopic e x a m in a tio n  o f  organs o f su b jec ts  w ho h a d  d ied  fro m  shock due  to  o p e ra 
t io n , in ju ry ,  b u rn s, sca ld in g , po isoning, en tering  o f  X - ra y  c o n tra s t  m ate ria l in to  th e  c ircu la 
t io n , ab d o m in a l h a em o rrh ag e , b lo o d  loss, e tc ., rev ea led  c e r ta in  co n s tan t changes. T hese  w ere , 
d e ta c h m e n t o f th e  in tim a i cells ; accum ula tion  o f d a rk  g ra n u le s  in  th e  en d o th e lia l cells, vessel 
w alls , leucocytes ; g ra n u la r  f rag m e n ta tio n  o f e n d o th e lia l  cells a n d  leucocytes ; excessive 
d i la ta t io n  a n d  en g o rg em en t b y  p lasm a  o r e ry th ro c y te s  o f  th e  h e p a tic  capillaries ; d is in te g ra 
t io n  a n d  frag m e n ta tio n  o f  l iv e r  cell colum ns ; o ccasional m icroscop ica l haem orrhages in  lungs 
a n d  l iv e r  p a ren ch y m a ; th e  p re sen ce  of liver cells in  th e  c e n tra l  o r  th e  h e p a tic  ve in s ( liv e r  cell 
m o b iliza tio n ) as th e  m o s t c o n s ta n t  sign ; freq u e n tly , th e  sp asm  o f  h e p a tic  a rte rie s  ; p u lm o n a ry  
o e d em a  ; in freq u en tly , b ro n c h ia l spasm  ; spasm  o f p u lm o n a ry  vessels ; liv e r  cell em boli in  th e  
p u lm o n a ry  capillaries o r th e  p resen ce  of liv e r cells in  th e  a lv eo li ; an d  cereb ral o ed em a in  all 
cases.

T h e  s im ultaneous p re se n c e  o f  these changes re p re se n ts  th e  histo logic ev idence o f  h u m an s 
fro m  shock  in  d e a th , e sp e c ia lly  ch arac te ris tic  is th e  m o b iliz a tio n  o f liv e r cells, a  sign  w hich  
w as in v a r ia b ly  p re sen t in  sh o c k -d e a th  b u t was m issing  in  th e  co n tro ls  who h ad  d ied  fro m  o th e r  
causes. T h e  m ob iliza tion  o f  l iv e r  cells is a sequel o f th e  ex cessive  d ila ta tio n  o f h e p a tic  cap illa 
r ie s , th e ir  engorgem ent w i th  se ru m  or blood, w h e reb y  a  m ech an ica l effect is e x e r te d  o n  th e  
l iv e r  cells an d  th e  cap illa rie s . I n  th is  w ay m ay  be e x p la in e d  th e  lesion  o f cap illa ry  w alls a n d  
th e  d is in te g ra tio n  o f l iv e r  p a ren c h y m a .

T h e  s im u ltan eo u s p re sen c e  o f th e  changes d e sc rib e d  allow s th e  d iagnosis o f  shock- 
in d u c e d  d e a th  in  m an . F u r th e r ,  these  signs m ake i t  po ss ib le  to  d is tingu ish  b e tw een  d e a th -  
sh o ck  d u e  to  du ring  o p e ra t io n  a n d  d ea th  due to  a n  o v e rd o sag e  o f  an aesthetics . I n  th e  l a t t e r  
case  n e ith e r  liv e r cell m o b ilisa tio n  n o r th e  o th e r  c e llu la r  lesions a re  p resen t.

Pathology o f D iffuse Progressive Interstitial Pulm onary Fibrosis 
(H am inan-R ich Syndrom e)

I. Kiss

(C ity  H o sp ita l, T étén y i S tr e e t ,  B u d a p e s t)

C linical and  p a th o lo g ica l o bservations have  b e en  m a d e  in  tw o  cases o f d iffus p u lm o n a ry  
f ib ro s is  ru n n in g  an  a cu te  co u rse . To d a te , a b o u t 50 s im ila r  cases hav e  been  p u b lish ed  in  th e  
l i te r a tu r e .  As a  ru le , no c o r re c t  diagnosis can he  e s ta b lish e d  d u rin g  life. In  m o st cases, th e  
c o n d itio n  tak es an  a cu te  co u rse  du ring  w hich n o d u la r  f ib ro s is  develops, ex ten d in g  n e a r ly  
o v e r  th e  en tire  lung. U n d e r  th e  m icroscope, signs o f r a p id  p ro g ressio n  are  seen ; th e  e p ith e liu m  
o f th e  rem ain in g  a lveo li b eco m es cubic. The ae tio lo g y  o f  th e  disease is u n k n o w n  ; a u th o rs  
b e lie v e  i t  to  re p re sen t th e  f in a l  s tag e  of a ty p ica l p r im a ry  p n eu m o n ia .
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On Haem ochroiiiatosis

G. Bocs, I. B esznyák

(1st D e p t, o f  P a th o lo g y  an d  E x p e r im e n ta l C ancer R esearch ,
M edical U n iv ersity , B u d a p e s t)

A fte r  a rev iew  o f th e  l i te ra tu re  and  th e  th eo ries  o f  pa thogenesis , th e  th e o ry  o f  K r a in in  
an d  K a h n  has been  d iscussed , according to  w hich  th e  c o n d itio n  in  question  w ould  be  d u e  to  
a d is tu rb an c e  o f th e  enzym e sy s te m  achieving th e  c o m b in a tio n  o f iro n  and  fe rr i t in .

On th e  basis o f  d a ta  in  th e  l i te ra tu re , th e  p h y s ic a l a n d  chem ical p ro p e rtie s  o f  th e  p ig 
m en ts  occu rrin g  in  b ro n zed  d iab e tes  have  been d iscussed , especially  th e ir  sta in in g , inc id en ce , 
a n d  th e ir  in te rre la tio n s  w ith  cero id , v itam in  E  d e fic ien cy  p ig m en t, and  lipo fuscin .

A case has also b een  re p o rte d , along w ith  th e  c lin ica l fea tu res  o f h aem o ch ro m a to s is , 
w ith  due re g ard  to  th e  fre q u e n tly  co n co m itan t d ia b e te s . T he dom inance in  m ales a n d  th e  
fa c u lta tiv e  c h a ra c te r  o f  d e rm a l p ig m en ta tio n  h av e  b e en  em phasized . In  th e  case re p o rte d  
d e rm a l p ig m e n ta tio n  w as m issing , b u t  th ere  was a r e m a rk a b ly  ex tensive  sto rag e  o f  iro n  p ig 
m en t in  endocrine  organs (p an creas , th y ro id , p a ra th y ro id s ,  ad renals , tes tic le s , p i tu i ta ry ) .

Primary System ic Am yloidosis

Gy. Gorácz, Gy. Szinay

(2nd  D e p t, o f  P a th o lo g y , M edical U n iv e rs ity , B u d ap est)

A fte r  d iscussing  th e  c lin ica l an d  p a th o lo g ica l f e a tu re s  o f p rim a ry  system ic  am ylo idosis 
a  case has b een  re p o rte d  in  d e ta il.

T he p a tie n t  h a d  fo r 10 y ears  been tre a te d  fo r ly m p h o g ran u lo m a to s is  w ith  X -ra y  i r r a d ia 
tio n s  an d  n itro g e n  m u s ta rd  d e riv a tiv e s . P ost m o rte m  no sign  o f ly m p h o g ran u lo m a to s is  was 
found . In s te a d  o f  th is , th e re  w ere  extensive  am ylo id  p re c ip ita tio n s  o f  u n usual lo c a tio n  (h e a r t ,  
lungs, sa liv a ry  g lan d s , th y ro id , sk in , in te s tin a l w a ll, sk e le ta l m uscles, sc ia tic  n e rv e ,  e tc .) , 
fu r th e r  a t  th e  ty p ic a l s ites o f  am yloidosis (sp leen , a d re n a ls , sm all vessels, e tc .) . In  th e  sk e le ta l 
m uscles a n d  th e  m y o ca rd iu m  th e re  was in f iltra tiv e  in f la m m a tio n .

As to  th e  aetio lo g y , p o ly m yositis  and  th e  c h ro n ic  a d m in is tra tio n  o f n itro g e n  m u s ta rd s  
h a d  to  be ta k e n  in to  c o n sid e ra tio n .

Pulmonary Arteritis Induced by the Intravenous Administration o f a Synthetic
Polymer

Éva H orváth, К . K ovács, V. Balázs, M argit Fröhlich, S. Benkő

(D e p t, o f  P a th o lo g y  an d  1st D ep t, o f In te rn a l M edicine, M edical U n iv e rsity , Szeged)

T he e ffec t o f in tra v e n o u s ly  ad m in iste red  m e th y l  cellulose (m olecular w e ig h t, 80.000) 
o n  th e  vessels o f dogs has b een  s tu d ied . O f th e  1 p e r  c e n t so lu tion  of th e  c o m p o u n d , 20 m l 
doses w ere in je c te d  tw ice  e v e ry  w eek for 5 m o n th s . I n  th e  lungs o f th e  an im als m a rk e d  a r te r it is  
in  th e  sm all a n d  m edium -sized  a rte rie s  was fo u n d , o f te n  a tte n d e d  by  fibrosis a n d  p e r iv a scu litis . 
T he m o st consp icuous change  w as a p ro life ra tio n  o f  th e  in tim a  in to  th e  lum en  ; th is  p ro life ra 
tio n  w as p a r tly  sy m m etrica l, p a r tly  bulbous, i t  w as m ad e  u p  o f foam y cells s to r in g  m e th y l 
cellu lose, a n d  so m etim es i t  filled  th e  lum en o f th e  c o n sid e rab ly  d ila ted  vessel. I n  nu m ero u s 
places th e  su b s tan ce  w as s to re d  u n d e r th e  in tim a . B eside  these  vascu lar lesions, n u m ero u s 
s to rin g  g ran u lo m as w ere  p re se n t in  th e  in te rs ti tiu m .

S im u ltan eo u s la b o ra to ry  ex am in atio n s re v ea le d  in te n siv e  and  las tin g  h y p e rch o les te ro l- 
a em ia , an d  h y p e rlip o p ro te in aem ia .

I t  is th o u g h t t h a t  th e  changes observed w ere d u e  p a r tly  to  a d irec t a c tio n  o f  th e  m e th y l 
cellulose a n d  p a r t ly  to  i ts  in d ire c t effect en h an c in g  lip id  tra n sp o r t.
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Incidence o f  Suicide in 32 Years’ Necropsy Material 

F . B artos

(D ep t, o f F o re n s ic  M edicine, M edical U n iv e rs ity , Szeged)

T h e  cases of suicide in  32 y e a rs ’ necropsy  m a te r ia l  h a v e  been  exam ined  as to  age ; sex  ; 
c o n s t i tu t io n  ; seasonal inc id en ce  ; t im e  of th e  d a y  a n d  th e  m ode o f suicide ; c o rre la tio n s  be 
tw e e n  m e n s tru a tio n  an d  su ic id e  ; a c u te  and ch ron ic  d iseases.

A m o n g  4449 d e a th s , 814 w ere  due to  su ic ide  (1 8 .3 % ), 488 w ere m en  (5 9 .9 5 % ), 326 
w e re  w o m e n  (40.05% ). T h e  c o n s t itu t io n  was a s th en ic  in  450 (55 .2% ), p y k n ic  in  188 (2 3 % ), 
a th l e t i c  in  176 (21.8% ) cases.

S u ic id e  was c o m m itte d  in  su m m er b y  248 (3 0 .4 1 % ), in  spring  b y  211 (2 5 .9 2 % ), in  
w in te r  b y  207 (25 .4% ), in  a u tu m  b y  148 (18 .28% ) in d iv id u a ls . As regards th e  tim e  o f  th e  d a y , 
c ases  c o m m itte d  in  th e  fo re n o o n  p rev a iled .

A s to  age g roups, th e  g re a te s t  n u m b er (171 +  2 1 % ) w ere from  15 to  25 y e a rs  o ld . 
T h e  lo w e s t  n u m b e r was fo u n d  a m o n g  th o se  aged fro m  75 to  85 y ears  (35 +  4 .5 % ). I n  th e  o th e r  
age  g ro u p s  th e re  were no co n sp icu o u s differences. 118 (3 6 .1 % ) of th e  326 w om en c o m m itte d  
su ic id e  d u r in g  m en s tru a tio n .

T h e  causes o f  su icide w ere  in  th e ir  o rd e r o f f re q u e n c y  : econom ic d ifficu lties  ; m e n ta l  
d ise a se  ; e x tra m a tr im o n ia l p re g n a n c y  ; in cu rab le  d isease  ; jea lo u sy  ; ch ron ic  a lcoho lism  ; 
b a d  m a rk s  in  school c e r tif ic a te  ; f i r s t  love ; f r ig h t o f p e n a l ty  ; p a re n ts ’ h a rshness ; in to le ra b le  
so l i tu d e  ; e x h au s tio n  ; s te r il i ty .

The R eflexion  of the Laboratory Evidence o f the Influence of A lcohol in  the
Sentences of the Courts

R . Budvári, V. Földes

(C rim in a l In v e s tig a tin g  L a b o ra to ry , B u d a p es t)

I n  a  p rev ious lec tu re  th e  p ra c t ic a l  ev a lu a tio n  o f b lo o d  alcohol e stim a tio n s in  cases o f  
ro a d  a c c id e n t  was rep o rted . I n  th e  p re se n t  re p o rt  has b e en  d iscussed  th e  role o f  a lcoho l in  o th e r  
c r im in a l  a c ts , e. g. a ssau lt on  o ffice rs  o f th e  law , ru f f ia n ism , sexual offences, e tc . to g e th e r  
w i th  th e  p e r ta in in g  decision  o f  th e  c o u rts . W hile th e  ro le  o f  a lcohol in  ro a d  a cc id e n ts  b e in g  
ju g d e d  o n  a  m ore  or less u n ifo rm  p a t t e rn ,  in  o th e r  c r im in a l a c ts  th e  correct e s tim a tio n  o f  th e  
a lc o h o l e ffe c t co n stitu tes  an  in t r ic a te  p rob lem .

E thanol Poisoning in  Children

T. K aszás, J. Nagy

(D e p t ,  o f  P aed ia tric s a n d  D e p t, o f  Forensic  M edicine, M edical U n iv ersity  D eb recen )

I n  10 y ears , 24 cases o f  a lco h o l poisoning w ere  a d m it te d  to  th e  p aed ia tr ic  d e p a r tm e n t .  
O ne o f  th e m  w as le th a l; a n  8 -y ears-o ld  g irl died w ith  les io n s o f th e  c en tra l n e rv o u s  sy s te m  20 
d a y s  sh e  h a d  in g ested  70 g o f  9 6 %  e th y l  alcohol.

T h e  prob lem s of d if fe re n tia l  d iagnosis have b een  d iscu ssed  to g e th e r w ith  th e  im p o r ta n c e  
o f  a lc o h o l d e te rm in a tio n  in  b lo o d , u r in e ,  an d  CSF. T hese  ex am in a tio n s  should  be c a rr ie d  o u t
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in  th e  e a r ly  phase  o f poisoning, becau se  la te r  a n e g a tiv e  re su lt does n o t ru le  o u t  th e  a lcoho lic  
ae tio lo g y  o f  th e  severe  co n d itio n . In  le th a l  cases, m icroscop ic  ex am in a tio n  o f l iv e r  a n d  b ra in  
m ay  fu rn ish  ev idence o f a  to x ic  d a m a g e , th o u g h  th e  a lte ra t io n s  a re  n o t specific . F in a lly , th e  
im p o rta n c e  o f p re v en tio n  has b e en  em p h asized .

H istologic Changes in the Central Nervous System  in Cases of Survived H anging

E. Som ogyi, V. Fáber

(D ep t, o f F o rensic  M edicine, M edical U n iv e rs ity , B u d a p es t)

A fte r  a  fo u r-d ay  su rv iv a l o f h a n g in g , a u th o rs  ex am in ed  th e  changes in  th e  c e n tra l  
n e rv o u s  sy s te m . T he rope  was c u t 3 o r  4 m in u te s  a f te r  th e  self-hauging and  th e  su ic id e  was 
tra n s p o r te d  in to  a hosp ita l. H e  w as unconscious u n til  d e a th , w hich  was due  to  p n e u m o n ia . 
M icroscopically , in  th e  b ra in  sw olleu cells, a t  p laces sh ru n k e n  cells, g ra n u la tio n  in  th e  p la sm a , 
t ig ro id  c lu m p s, c ircum scribed  n u m erica l decrease  o f  gang lion  cells, shadow s in tra v a s a l  leu co cy - 
to sis  h a v e  b een  observed.

Significance o f Fat Em bolism  in Injuries

E. K elem en

(C o u rt o f Ju s tic e ,  B u d a p es t)

I t  h as b een  o bserved  in  n u m ero u s  cases t h a t  n o t  on ly  hone in ju rie s , h u t  n e a r ly  a ll 
k inds o f in ju ry  to  so ft p a r ts  a re  a sso c ia ted  w ith  f a t  em bo lism . This m anifests i ts e lf  e sp ec ia lly  
w ith  a  m a rk e d  in te rfe re n c e  w ith  p u lm o n a ry  c irc u la tio n .

Fat Embolism Follow ing a Shot W ound of the Abdomen

Gy. Dallos

(C en tra l H o sp ita l o f th e  H u n g a rian  A rm y , B u d ap es t)

A sh o t w ound  p e n e tra tin g  th e  a b d o m en  was fo llow ed b y  f a t  em bolism . A ccord ing  to  th e  
l i te r a tu r e ,  fa ta l  f a t  em bolism  ra re ly  ensues in  such  cases. In  th e  p re sen t in s tan c e , th e  em b o lu s 
w as o b v io u sly  re leased  fro m  th e  f a t t y  a b d o m in a l w all, b u t  th e  sub seq u en t o p e ra tio n  m ig h t 
also  h av e  h a d  a ro le . T he less f re q u e n t  causes o f f a t  em bolism  hav e  been  d iscussed . In  s im ila r  
cases, su rg ica l m an ag em en t shou ld  ta k e  p lace  m o st c a re fu lly , a lth o u g h  co m p lica tio n s so m e
tim e s  c a n n o t be p re v en ted  d esp ite  a n  u tm o s t care  a t  o p e ra tio n .

A Rapid Micromethod for the Detection of Nicotine

K lára Zsiginond, J. Nagy

(D ep t, o f Forensic  M ed icine , M edical U n iv e rs ity , D eb recen )

A ra p id  se m iq u a n tita tiv e  m eth o d  fo r th e  d e te rm in a tio n  o f  n ico tine  has been  p re se n te d . 
A fte r  a lk o h o liza tio n  th e  sam ple is su b je c ted  to  a  sim ple  d is tilla tio n  process an d  th e  d is til la te  
is rece iv ed  in  a h y d roch lo ric  m ed ium . A d ilu tio n  scries is th e n  p rep ared  o f th e  d is til la te  a n d  
th e  n ico tin e  is p re c ip ita te d  w ith  s ilico tu n g stic  acid .
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F o r  th e  d e te rm in a tio n , a  specia l a p p a ra tu s  h as b een  designed . T his consists o f  a  120 m l 
d is tillin g  flask , a g ro u n d  g lass a tta c h m e n t, and  a  re cev in g  vessel. T he a tta c h m e n t consists 
o f  a  th re e -s ta g e  fo a m -tra p , in  w h ich  are m o u n ted  a  foam -d ep ressin g  f i lte r  a n d  a th re e  w ay  
v a p o u r  h e a d , th ro u g h  w h ich  th e  n ico tine  bearing  v a p o u rs  escape . To th e  to p  o f  th e  co lum n 
a  b e n t  g lass p ipe  is f i t te d ,  th e  v e r tic a l leg o f w h ich  e x te n d s  dow nw ards in to  th e  rece iv in g  
vesse l. T h e  precise  d im en sio n s o f  th e  ap p a ra tu s  a re  p re se n te d  ; a  close adh erin g  to  th ese  is 
im p o r ta n t  because  th e y  in f lu e n c e  th e  am o u n t o f n ic o tin e  d is tillin g  over.

F ro m  th e  se n s it iv ity  o f  th e  silico tungstic  a c id  re a c tio n , th e  a m o u n t o f th e  o rig ina l 
sa m p le , a n d  th e  fa c t t h a t  o n ly  80 p e r cen t o f th e  n ico tin e  p re se n t is assayed , th e  n ico tin e  
c o n te n t  o f  th e  sam ple  is q u a n ti ta t iv e ly  de te rm in ed  b y  c o m p u ta tio n .

Alcohol Sound

Klára Zsigmond, J . Nagy

(D ep t, o f  F o re n sic  M edicire, M edical U n iv e rs ity , D ebrecen)

T h e  o therw ise  s ta b le  so lu tio n  of am m onium  b ic h ro m a te  in  su lphuric  acid  is re ad ily  
re d u c e d  b y  alcohol, e v en  a t  ro o m  te m p e ra tu re , a n d  th e n  th e  yellow  colour o f th e  so lu tio n  
tu r n s  in to  green.

T h is m akes i t  poss ib le  to  ap p ly  th e  re ac tio n  fo r d em o n s tra tin g  alcohol in  th e  ex p ired  
a ir . T h e  re ag e n t is d iss ip a te d  o n  glass p a rtic le s , to  en la rg e  i ts  surface . T he glass p a rtic les  
m o is te n e d  w ith  th e  re a g e n t  a re  p laced  in  a glass tu b e  so n a rro w  as to  secure th e  im m o b ility  
o f  th e  g ran u les . T he a m o u n t o f  a ir  s tream ing  th ro u g h  th e  tu b e  is m easu red  b y  m ean s o f b lue  
gel. W h en  alcohol is p re se n t ,  th e  described co lou r ch an g e  ensues.

T he a p p a ra tu s  p e rm its  q u ick  in fo rm ation . B eing  o f  th e  size o f  a  fo u n ta in  p e n  a n d  easy  
to  h a n d le , i t  su its  i ts e lf  w e ll fo r  te s ts  m ade b y  la y  a u th o rit ie s .

(A t th e  session, th e  p h o to g rap h s  of th e  a p p a ra tu s  a n d  its  fu n c tio n  have  b een  p re sen te d .)

Electric Hand Dryer

L. Pusztai

(D ep t, o f  F o ren sic  M edicine, M edical U n iv e rs ity , D ebrecen)

A n  a p p a ra tu s  fo r  d ry in g  hands has been  d ev ised . S tream in g  h o t a ir  is su p p lied  b y  a 
v e n ti la to r  w orking b e h in d  a n  e lectric  h ea ter. T he w hole a p p a ra tu s  can  be m o u n te d  on  a  w all 
o r a  s ta n d , an d  se t in  fu n c tio n  b y  a foot sw itch . I t  sh o u ld  be  used  in  n ecropsy  room s an d  o th e r  
p laces w here  in fec tious m a te r ia l  is handled .

(D raw ings a n d  slides a re  show n.)

Portable Necropsy Table

L. Pusztai, J. Nagy

(D e p t, o f  F o rensic  M edicine, M edical U n iv e rs ity , D ebrecen)

T he p o rtab le  n e c ro p sy  ta b le  show n is m ad e  o f  a lu m in iu m  a n d  w eighs 14 kg . I t  can  be 
fo ld ed  to  a  su itcase  sh a p e , a n d  th e  necessary  e q u ip m e n ts  ( in s tru m e n ts  e tc .)  a re  p laced  in i t .  
A ll i ts  p a r ts  can  be  c lean sed  o r  sterilized . I t  is u se fu l i f  n e c ro p sy  has to  be p e rfo rm ed  in  rem o te  
p laces . (D raw ings a n d  slid es a re  p resen ted .)
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Specific D em onstration o f Traces o f H um an Blood on the Basis o f  the 
Fibrinolytic E nzym e System

E. Szőllősy, B. R engei

(D e p t, o f  M icrobiology a n d  D e p t, o f  Forensic  M edicine,
M edical U n iv e rs ity , Szeged)

B lood co n ta in s  a  f ib r in o ly tic  enzym e sy s te m  w h ic h  is norm ally  in ac tiv e . U n d e r  c e r ta in  
co n d itions i t  m a y , h o w ev er, becom e a c tiv a ted  in  th e  o rg an ism , while in  vitro  i t  is a c tiv a te d  
b y  ch loroform , tis su e  e x tra c ts ,  f i ltra te s  o f c e r ta in  b a c te r ia ,  e tc .

S tre p to k in a se  fro m  th e  f i l t r a te  o f h aem o ly tic  s trep to co cc i exerts a  specific  e ffec t on  th e  
f ib rin o ly tic  enzym e sy s te m  o f h u m an  blood. T h is sp ec ific  effect is based  o n  th e  a c tiv a tio n  
o f  th e  so-called  h u m a n  fa c to r , a  p ro a c tiv a to r, w h ich  is p re se n t in  hum an  blood as a  c o n s titu e n t 
o f  th e  fib rin o ly tic  sy s tem . As to  th e  deta ils , th e  c o m p reh en s iv e  w ork of Mü l l e r t z  sh o u ld  be 
consu lted .

A m e th o d  h as b een  w orked  o u t for th e  d e m o n s tra t io n  of traces o f h u m a n  b lo o d . The 
fib rin o ly tic  sy s te m  is d e m o n s tra te d  by  th e  a p p lic a tio n  o f  f ib rin  p la tes p ro c u re d  fro m  c a ttle  
p lasm a. T he b lood  p a tc h  is e x tra c te d  w ith  2 m l o f  a  physio log ic  sodium  ch lo ride  so lu tio n  con
ta in in g  V eronal b u ffe r  (in /100 , p H  7.6). The b u ffe re d  sa lin e  con tains 250 g am m a S trep to k in ase  
(D is tre p ta se , W arszaw sk a  W y tw o rn ia  Surow ic i S zczep ionek). D roplets o f  th e  e x tr a c t  0.02 ml 
each  are  allow ed  to  fa ll u p o n  th e  f ib rin  p la te , w h ich  is th e n  in cu b a ted  a t  37° C fo r  8 h ours. 
To p re v e n t th e  g ro w th  o f  b a c te r ia , th e  f ib r in  p la te  co n ta in s  40 m g su lfa m e th y lth iaz o le  pe r 
each  100 m l. A c tiv a tio n  o f  th e  sy tem  is assum ed  i f  fib rin o ly s is  ex tends to  a  c irc le  10 m m  in  
d iam e te r. P a tc h e s  o f  h u m a n  blood  th a t  h a d  d r ie d  on  va rio u s ob jects (iro n , g lass, te x tile )  
an d  h a d  b een  k e p t  a t  ro o m  te m p e ra tu re  for 8 m o n th s , s t i ll  y ielded  a m ark ed  re a c tio n . Sam ples 
k e p t a t  56° C fo r  10 d ay s  also reac ted  p o sitiv e ly . B lo o d  w as d e m o n s tra ted  also o n  a  p iece of 
lin en  w hich  a f te r  c o n ta m in a tio n  h ad  been w ash ed  w ith  soap  a t  70° C so t h a t  th e  b lo o d  was 
n o t v isib le . T he w ash ed  lin e n  gave a p o sitive  r e a c tio n  as la te  as tw o m o n th s  a f te r  d ry in g . 
A ll co n tro ls  ( trac e s  o f  b lo o d  o f dom estic  an im als , p o u l try ,  e tc . t re a te d  in  a  s im ila r m an n er) 
w ere n eg a tiv e . H u m a n  te a r  a n d  m o th e r’s m ilk  g ive  a  w eak  reac tion .

T he sero log ic  id e n tif ic a tio n  o f traces o f  h u m a n  b lo o d  is associated  w ith  d iff icu ltie s  and  
sources o f  e rro r , T he d e m o n s tra tio n  of hu m an  b lood  b y  m ean s o f th e  f ib rin o ly tic  en zy m e system  
m ay  be re g ard e d  as a  co m p le tio n  o f forensic se ro logy . P e r t in e n t  stud ies a re  in  p ro g ress .

M ycological Report o f  an Exhum ated Corpse 50 Days After D eath

A. Dósa

(D e p t ,  o f  F o ren sic  M edicine, M ed ica l U n iv ersity , Szeged)

B e tw een  1947 a n d  1950, 20 corpses w ere  e x h u m e d  in th e  e n v iro n m en t o f  Szeged. 
C o rre la tions w ere  fo u n d  b e tw een  th e  tim e e lapsing  fro m  b u ria l to  e x h u m a tio n  a n d  th e  in fe s ta 
tio n  o f th e  c a d a v e r  b y  fu n g i. The forensic sign ificance  o f  such  corre lations consists in  t h a t  th e  
fungi fo u n d  in  a n  u n k n o w n  corpse allow  som e co n clu sio n s as to  th e  tim e o f  d e a th . T he n u m b er 
o f  ex am in a tio n s  p e rfo rm e d  did n o t allow  to  d ra w  d e f in i te  conclusions. The p re se n t ex am in a tio n s  
w ere ca rried  o u t  to  co llec t fu r th e r  d a ta .

A m an  78 y ears  o f  age h a d  died  su d d en ly  o n  F e b ru a ry  7, 1958. H e h a d  b e e r  b u ried  
n e x t d ay . 50 d ay s  la te r  th e  corpse was e x h u m ed  b ecau se  of suspec ted  p o ison ing . A th ick , 
a b u n d a n tly  g ro w in g , w h ite  m ou ld  covered  th e  fa c e , n eck , r ig h t fo rea rm , le f t  e lbow , b o th  
ing u in a l reg ions, a n d  th e  a n te r io r  surface  o f th e  p e n is . O n th e  scalp , h a n d s , p o s te r io r  c ru ra l 
surfaces, th e  b u tto c k s , a n d  along th e  spine, a  th ic k  b lu ish -g ren  co at o f  m o u ld  w as seen . The 
w hite  m o u ld  co n sisted  o f  C ephalosporium  a c re m o n iu m  C orda, th e  b lu ish  one w as p ro d u ced  
b y  P en icilin  g lau cu m . T he l a t te r  f ind ing  co rresp o n d s to  o u r earlie r re su lts , w hen  th e  sam e fungi 
h ad  been d e m o n s tra te d  o n  14 cadavers 1 to  3 y e a rs  a f te r  bu ria l.

C ep h alo sp o riu m  acrem o n iu m  Corda, th e  fu n g u s  now  p re sen t 50 d ay s a f te r  b u r ia l ,  was 
e a rlie r  fo u n d  in  one  case  o n ly , on  a  body t h a t  h a d  b e en  b u ried  4 y ears  b e fo re  ex h u m a tio n .

T he g ro u n d  w as d ry  sa n d y  clay. T he b o d y  w as em acia ted . T he coffin  w as in ta c t ,  in  
a  d e p th  o f 180 cm . T he fu n g i ex h ib ited  a s tr ik in g ly  a b u n d a n t  g row th . T he soil c o n ta in ed  none 
o f  th ese  fu n g i, a n d  i t  is a ssum m ed  th a t  th e y  b a d  fo u n d  th e ir  w ay in to  th e  co ffin  w ith  th e  
c lo thes.
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Living Infant Attacked by Anim al

L. Takácsy, 0 .  Szűcs

(D ept, o f F o ren sic  M edicine, M edical U n iv e rs ity , B u d ap est)

L iv in g  persons a re  ra re ly  a t ta c k e d  b y  an im als . As a  ru le , th e  v ictim s a re  in fa n ts ,  o r 
a d u lts  in c a p a b le  o f p ro tec tin g  th em se lv es . The aggresso r m a y  be a  dog, d o m es tic a ted  w o lf, 
r a t ,  e tc .  D o m estic  cats a re  ra re ly  m e n tio n ed . In  th e  re p o rte d  case an  in fan t 7 m o n th s  o f  age 
h a d  b e e n  le f t  alone in  a closed ro o m  o n  a fa rm . W h en  com ing  hom e and  opening th e  d o o r , th e  
m o th e r  s a w  th e ir  ca t to  ju m p  o ff  th e  la c e ra te d  b lo o d y  face  o f th e  in fan t. T he c a t ’s fa ce  w as 
s m e a re d  w ith  fresh  blood. T he c h ild  d ied  w ith in  a few  h o u rs .

N e c ro p sy  of th e  in fa n t re v e a le d  on  th e  so ft p a r th s  o f  th e  m o u th , no, se a n d  th e  u p p e r  
ja w  d e fe c ts  c h arac te ris tic  o f c a t b i te .  T he lungs c o n ta in ed  a sp ira te d  blood, th e  s to m a c h  c o n 
ta in e d  b lo o d  w ith  p a rtic les o f th e  m a x illa  an d  fro m  th e  t e e th  buds.

D e a th  was due to  b lood  lo ss a n d  shock.
T h e  c a t  m u st have been  v e ry  h u n g ry . The sm ell o f m ilk  com ing from  th e  in fa n t m a y  h a v e  

c a u se d  th e  e x c ita tio n  re su ltin g  in  th e  a tta c k .

Conjunctival and Corneal Lesions Due to Calcium Salts

K . Gát, J. Nagy

D ept, o f T u b ercu lo s is  a n d  D e p a rtm e n t o f  F o ren sic  M edicine,
M ed ica l U n iv ersity , D eb recen )

A  g ir l  17 years o f age h a d  p u t  a  sm all piece o f  m o r ta r  in  h e r con ju n c tiv a l sac , in  o rd e r  
to  b r in g  a b o u t  in flam m atio n  a n d  c o rn ea l u lcers an d  so to  g e t sickness b en efit. She w as o n  sick  
p a y  fo r  a lm o s t  tw o years.

H is to lo g y  revealed  in  th e  ex c ised  c o n ju n c tiv a l sam p le  lim e granu les and  ch ro n ic  in f la m 
m a tio n  w i th  slig h t cellu lar in f i l t r a t io n .  E x p erim en ts  w ere  m ad e  to  reproduce th e  p ro cess  in  
a n im a ls . B y  th e  ad m in is tra tio n  o f c a lc iu m  carb ide o r ca lc iu m  c a rb o n a te  in to  th e  c o n ju n c tiv a l 
sac  o f  r a b b i t s ,  lesions w ere in d u ced  w h ic h  on  b o th  gross a n d  m icroscop ica l ex am in a tio n  re se m 
b le d  th e  c h an g es  d isp layed b y  th e  p a t ie n t .

T h e  conclusion has b een  d ra w n  t h a t  in  cases o f  c o n ju n c tiv a l and  corneal c h an g es  o f 
u n k n o w n  ae tio lo g y , calcium  co m p o u n d s as causal fa c to rs  sh o u ld  also be th o u g h t of.

D ifferential D iagnosis o f  Cut, Incised and Split W ounds, by
Abrasions Margin

V. Földes, R. Budvári

(C rim inal In v e s tig a tin g  L a b o ra to ry , B u d a p es t)

T h e  c o rre c t defin ition  o f c u t,  in c ised , and  sp lit w ou n d s m a y  som etim es p re sen t d if f ic u l
tie s . S t i l l ,  e x a c t  defin ition  is o ften  im p o r ta n t  th is  g iv ing  a clue fo r find ing  th e  in ju r in g  to o l.

I n  d iffe re n tia l diagnosis, th e  e p ith e lia l  abrasions in  th e  m arg in  o f th e  w ound is th e  m o s t 
im p o r ta n t  sig n . The c h a ra c te r  o f  th is  ab ras io n  depends on  th e  in ju r in g  too l, th e  ang le  o f  i ts  
p la n e s , i t s  ro u g h  o r sm ooth  su rface . T h ese  re la tio n sh ip s h av e  b e en  s tu d ied  in  necropsy  m a te r ia l  
a n d  in  e x p e rim e n ts  on cadavers . B y  g ross and  m icroscop ic  e x am in a tio n  th e  m ech an ism  o f 
c re a tin g  o f  th e  abrasion  in  th e  m a rg in  o f  th e  w ound w ere  e s tab lish e d  an d  th e  signs w h ich  m a y  
o ffe r  a s s is ta n c e  in  d ifferen tia l d iag n o s is  hav e  been d iscussed .
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Spontaneous Rupture o f  the Aorta

L. H arsán y i, Gy. G orácz

(D e p t, o f  Forensic  M edicine, M edical U n iv erstiy , B u d ap es t)

50 le th a l cases o f  spon tan eo u s ru p tu re  o f  th e  a o r ta  w ere exam ined . Cases o f  t r a u m a tic  
ru p tu r e  serv ed  as co n tro ls . F u r th e r ,  th e  ao rta s  o f  in d iv id u a ls  died  a t  ab o u t th e  sam e  age from  
o th e r  diseases w ere used  fo r  co m p ara tiv e  stu d ies . T h e  la t t e r  cases have  n o t b e e n  se lec ted  on 
th e  basis o f  th e  gross ap p ea ran ce  o f th e  ao rta . —  T h e  m o st freq u e n t site  o f sp o n ta n e o u s  ru p 
tu r e ,  th e  m icroscopic  changes o f  th e  ao rtic  w all, th e  p a th o g en e tica l and  m ech an ica l cond itions 
g iv in g  rise  to  ru p tu re  hav e  been  discussed on th e  b a s is  o f  a n  u n p aralle led  larg e  m a te ria l.

M anometric Exam inations on the Insufflation  o f Air into the Lungs o f  Newborn
that Did Not Breathe

Gy. Farkas

(D e p t, o f  Forensic M edicine, M edical U n iv ersity , Pécs)

I t  has been  fo u n d  th a t  a e ra tio n  o f th e  lu n g s c a n n o t be  achieved unless a  p re ssu re  eq u all
in g  th a t  p re sen t on  a c tiv e  in sp ira tio n  is app lied . R e su sc ita tio n  p rocedures a re  u su a lly  p e rfo rm ed  
w ith  a  low er p re ssu re , th e ir  ev en tu a l success m u s t th e re fo re  be sau g h t in  a s t im u la tio n  o f th e  
c e n tra l  n ervous sy s tem  (re sp ira to ry  cen tre).

Alcohol-Barbiturate Synergism

J. Nagy

(D e p t, o f  Forensic  M edicine, M edical U n iv ersity , D ebrecen)

T he ex is ten ce  o f a synerg ism  betw een  a lco h o l and  b a rb itu ra te s  is w e ll-k n o w n . The 
e ffe c t o f D o rlo tin  (iso am y l-e tliy lb a rb itu ric  ac id ) is p a r tic u la r ly  increased  b y  a lcoho l. In  ra t  
e x p e rim e n ts  doses o f alcohol a n d  D orlo tin  in e ffe c tiv e  by  them selves in d u ced  n arcosis on 
s im u ltan eo u s  a d m in is tra tio n . F u r th e r , c o m p a ra tiv e ly  harm less doses o f th e  tw o  d ru g s  p roved  
le th a l w hen th e y  h a d  b een  in g ested  to g e th e r. T h e  l a t t e r  fac t is o f a p ra c tic a l im p o rta n c e  as, 
co n sid erin g  t h a t  in  su ch  cases d e a th  is p reced ed  b y  long unconsciousness, n e i th e r  alcohol 
d e te rm in a tio n  n o r th e  e s tim a tio n  of th e  n a rco tic  d ru g  will give an  ex p la n a tio n  fo r th e  le th a l 
po ison ing .

Changes o f the Quotient Urine A lcohol : Blood Alcohol in Various 
Injuries and Intoxications

L. Buris

(D e p t, o f Forensic  M edicine, M ed ica l U n iv ersity , D ebrecen)

In  p rev ious ex am in a tio n s  th e  q u o tie n t u r in e  a lcohol : b lood a lcohol (U /S ) h as been 
s tu d ie d  a f te r  in ju rie s  a n d  poisoning b y  n a rco tic  co m pounds. —  I f  th e  p a t ie n t  su rv iv e d  th e  
in ju ry  o r  po ison ing  fo r a lo n g er t im e , th e  q u o t ie n t  U /S increased , values ra n g in g  fro m  1.7 to 
2 .34 w ere fo u n d  in s te a d  o f  th e  physio logical v a lu e s  1.1 to  1.4. In  th e  p re se n t ex p erim e n ts , 
dogs po isoned  w ith  a lcohol w ere su b jected  to  c e re b ra l in ju ry  resp . in to x ic a tio n  w ith  V eronal. 
Fo llow ing  c e reb ra l in ju ry ,  th e  q u o tie n t d id  n o t  ch an g e . In  V eronal po ison ing  th e  q u o tien t 
in c re a sed  to  2.05 on  th e  av erag e.

T he m ucosa  o f  th e  u r in a ry  b lad d e r o f  dogs w as found  perm eab le  to  a lco h o l. In  vitro 
th e  p e rm e ab ility  o f  th e  u r in a ry  b lad d e r to  a lco h o l g ra d u a lly  ceased.

T he c la im  o f  W e in in g  an d  Sch w erd  t h a t  th e  h u m a n  b lad d er is less p e rm e ab le  to  alcohol 
h a n  ‘ t h a t  o f  th e  dog has n o t been co n firm ed  b y  th e  p re sen t o bservations.
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