
27 

D.BODA, L , H U R ~ Y I ,  Erna ECK' and Em6ke 
ENDRWPY' D a e d i a t r i c  Department, U n i v e r s i t y  
Medical School ,  Szeged, Hungary/ 
A l t e r a t i o n s  of  t h e  p l a c e n t a l  c i r c u l a t i o n  and 
of t h e  r e a c t i v i t y  of t h e  umbi l ica l  a r t e r y  i n  
exper imenta l  hypoxia and asphyxia 

I n  t h e  f i r s t  s e r i e s  of experiments  e x t e r b  
o r i z a t i o n  of f o e t u s e s  was c a r r i e d  o u t  i n  ne- 
ar-term guinea  pigs .  The experimental  -ups 
of e x t e r i o r i z e d  f o e t u s e s  were: 1.Hypoxic /N2 
i n  cap/, 2. a s p h y c t i c  /temporary cord-clam- 
p i n g  i n  u t e r o /  and 3, c o n t r o l s ,  The sponta-  
neous c l o s u r e  of t h e  c o r d  v e s s e l s ,  t r a n s p l a -  
c e n t a l  a n t i p y r i n e  t r a n s f e r ,  acid-base balan- 
c e  and s u r v i v a l  r a t e  of t h e  f o e t u s e s  verefol-  
lowed. A f t e r  i n d u c t i o n  of  spontaneous b r e a t b  
i n g  i n  t h e  f o e t u s e s  which remained connected 
v i t h  t h e  p l a c e n t a ,  t h e  p r e v i o u s e l y  c l o s e d  vet+ 
sels reopened and t h e  p l a c e n t a l  c i r c u l a t i o n  
was r e s t o r e d  under  t h e  e f f e c t  of  t h e  &-brea- 
thing.  I n  p o s t a s p h y c t i t  f o e t u s e s  t h e  placen- 
t a l  c i r c u l a t i o n  p e r s i s t e d  i n  s p i t e  of t h e  he- 
a t i n g  of  atmospheric  a i r ,  r e s u l t i n g  i n  a f a -  
v o r a b l e  e f f e c t  on t h e  s u r v i v a l  r a t e .  I n  t h e  
second s e r i e s  of experiments  t h e  r e a c t i v i t y  
of  i s o l a t e d  human u m b i l i c a l  a r t e r y  and rabbi t  
c e n t r a l  e a r  a r t e r y  was s tud ied .  The u l t r a f i l -  
t r a t e s  of t h e  serum of hypoxic newborns e x e w  
t e d  a s m a l l e r  p r e s s o r  e f f e c t  on t h e  human urn 
b i l i c a l  a r t e r y  than  on t h e  r a b b i t  e a r  vessel,  
whi le  t h e  cor responding  e f f e c t  of t h e  normal 
serum u l t r a f i l t r a t e  was h i g h e r  on t h e  umbili- 
c a l  a r t e r y .  In conc lus ion ,  a humoral a c t i o n  
of t h e  blood of hypoxic-asphyctic newborns is 
a s s u m e d ,  which t e n d s  t o  p r e s e r v e  t h e  placen-  
t a l .  &&tian. 
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The e f f e c t  of nrniloride i n  II s ec re t ion  
i n  the  i s o l a t e d  amphibian skin. 

I!ydrogen ion  sec re t ion  by e p i t h e l i a l  
s t r u c t u r e s  can be mediated by a ca t ion  
exchange aechanism a s  i n  the  g i l l s  of 
some f i s h  o r  by an ' a c t i v e ' ,  .pump-medi- 
a t ed  s p e c i f i c  process. Zxperlments were 
made t o  t e s t  the  ca t ion  exchange mecha- 
nism i n  i s o l a t e d  amphibian sk ins  by 
s u b s t i t u t i o n  of Na. by o ther  ions  i n ,  
t he  bathi-ng f l u i d s ,  by i n h i b i t i n g  Na' 
inr ' lux x i t h  amiloride,  o r  by s t imula t -  
ing i t  ~ i t h  P i t r e s s i n .  Chambers of the  
Ussing type were used and the H+ secre-  
t i o n  r a t e  was monitored by the  pII s t a t  
method. I n  the  f rog  skin,  supp-ession 
of Na* i n f l u x  by amiloride a s  well  a s  
i t s  s t i a ~ l l a , t i o n  by P i t r e s s i n  had no 

+ 

e f f e c t  on H s ec re t ipn  r a t e s .  Again,Na 
s p b s t i t u t i o n  by :.:gt -d id  not  inf luence  
S'secretion.IIowever, experiments done 
i n  toad sk in  showed t h a t  i l+secret ion 
increased  a f t e r  s t imula t ion  with F i t r e s  
s i n  and decreased o r  sometimes was sup- 
pressed when amiloride was used o r  when 
>la- idas s u b s t i t u t e d ,  s u g ~ e s t i n g  t h a t  in 
t h i s  l a s t  prepara t ion ,  some p a r t  of the  
t o t a l   secretion i s  l inked t o  [(a' in -  
flux. I n  t,he i s o l a t e d  f rog  sk in  t h i s  
?echanisrn seems not  t o  t e  opera t ive .  
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A l t e r a t i o n  o f  membrane  p r o t e i n s  a s  a  
p o s s i b l e  c a u s e  o f  s t o m a t o c y t o s i s .  

S t o m a t o c y t o s i s  i s  a  r a r e  i n b o r n  hemo- 
l y t i c  a n e m i a ,  w h i c h  i s  c h a r a c t e r i z e d  b y  
a  t y p i c a l  s h a p e  o f  t h e  e r y t h r o c y t e s , h i g h  
i n t r a c e l l u l a r  Na* a n d  l o w  K? v a l u e s  
a n d  i n c r e a s e d  r a t e s  t r a n s p o r t  o f  Na' 
a n d  K' t h r o u g h  t h e  m e m b r a n e .  T h i s  c a n  
b e  d e m o n s t r a t e d  b y  a  h i g h  a c t i v i t y  o f  
t h e  m e m b r a n e - b o u n d  Na+,  K + - A T P ~ S ~ .  A 
tnembrane d e f e c t  h a s  b e e n  d i s c u s s e d  a s  
a c a u s e  o f  t h i s  d i s e a s e  f o r  a  l o n g  t i m e .  
I n  a c a s e  o f  a  7 - y e a r - o l d  b o y  t h e  EDTA- 
e x t r a c t a b l e  e r y t h r o c y t e  p r o t e i n s  w e r e  
s e p a r a t e d  o n  a  t w o - d i m e n s i o n a l  e l e c t r o -  
p h o r e s i s  i n  p o l y a c r y l a m i d e  g e l .  The  
s e p a r a t i o n  i n  SDS d e p e n d e n t  o n  t h e  m o l e -  
c u l a r  w e i g h t  w a s  c o m b i n e d  w i t h  t h e  i s o -  
e l e c t r i c  f o c u s s i n g  i n u r e a .  I n  t h i s  
s y s t e m  d i s t i n c t i v e  d i f f e r e n c e s  b e t w e e n  
, n o r m a l  e r y t h r o c y t e s  a n d  s t o m a t o c y t e s  
c a n  b e  d e m o n s t r a t e d .  H e n c e  we c o n c l u d e  
t h a t  t h e  m o s t  p r o b a b l e  e x p l a n a t i o n  o f  
t h e  s t r u c t u r a l  a n d  m e t a b o l i c  c h a n g e s  i n  
s t o m a t o c y t o s i s  i s  t h a t  o f  s p e c i f i c  a l -  
t e r a t i o n s  o f  t h e  membrane  p r o t e i n s .  
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S tud ie s  on a c t i v e  and pas s ive  ca- 
t i o n  f l u x e s  i n  congen i t a l  hemolytic  
anemia wi th  h igh  sodium and low po- 
tass ium e ry th rocy te s .  

A s i x  yea r  old g i r l  s u f f e r i n g  from 
severe  nonspherocytic  hemolytic  anemia 
which was cha rac t e r i zed  by stomato- 
c y t o s i s ,  macrocytosis ,  and autohemo- 
l y s i s  type  I w a s  found t o  have ery- 
t h r o c y t e s  w i t h  reduced potassium 
(16 mval/l] and e l eva ted  sodium 
(95 mval/l concen t r a t ions .  Glyko- 
l y s i s ,  ATP formation and ATP u t i l i z a -  
t i o n  of t h e  c e l l s  were markedly in-  
creased.  Active sodium o u t f l u x  and po- 
tass ium i n f l u x  were increased  ten-  and 
s i x  f o l d ,  r e spec t ive ly .  I n h i b i t i o n  of  
t h e  c a t i o n  pump by ouabain decreased 
t h e  a c t i v e  c a t i o n  f l u x e s  f o r  about 
60 3/0. Pass ive  sodium and potassium 
f l u x e s  were l i kewise  markedly in-  
creased.  Normal red  c e l l s  r e c o n s t i t u -  
t e d  wi th  i i l t r a c e l l u l a r  c a t i o n  concen- 
t r a t i o n s  which were similar t o  t h e  
concen t r a t ions  of t h e  abnormal c e l l s  
showed only  a s l i g h t  i n c r e a s e  of a c t i -  
ve c a t i o n  f luxes .  The r e s u l t s  sugges t  
a d e f e c t  of pas s ive  c a t i o n  permeabil i -  
t y  of t h e  abnormal c e l l s .  
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