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Changes in the act ivi ty  of g lu tamate  dehydrogenases  and of a s p a r t a t e  and alanine amino-  
t r a n s f e r a s e s  and in the concentra t ion  of f r ee  amino acids in the guinea pig placenta  were  
d i scovered  in the cou r s e  of its development .  These  p a r a m e t e r s  attained the i r  highest va l -  
ues on the 25th-30th day of pregnancy,  i.e., at the t ime  of definit ive fo rmat ion  of the p la-  
centa.  By the 40th day of pregnancy  the act ivi ty of these  enzymes  and concentra t ion of f r e e  
amino acids showed a reduct ion and a f t e r  the 45th day they remained  at a ce r t a in  s table  lev-  
el until par tur i ton.  
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The re  is no information in the l i t e ra tu re  on the content of f r e e  amino acids in the placenta and the re  
a re  only isolated communica t ions ,  con t rad ic to ry  in cha rac t e r ,  on the act ivi ty  of enzymes  of amino acid 
me tabo l i sm in the placenta during its development  [8, 9]. 

The object  of this invest igat ion was to study the concentra t ion of amino acids and the act ivi ty  of 
a s p a r t a t e  and alanine a m i n o t r a n s f e r a s e s  and of g lutamate  dehydrogenase  in p laeentas  of hemochor ia l  type 
throughout the per iod of in t rau ter ine  development .  

E X P E R I M E N T A L  M E T H O D  

Altogether  70 chor ions  and placentas  f r o m  guinea pigs at different  s t age s  of pregnancy and also a f te r  
its t e rmina t ion  were  investigated.  F r e e  amino acids were  de te rmined  in p r o t e i n - f r e e  t i ssue  ex t rac t s  by 
ion-exchange ch romatography  on a type ND1200E automat ic  amino acid ana lyzer  (Czechoslovakia).  Amino-  
t r a n s f e r a s e  act ivi ty was invest igated by U m b r e i t ' s  method in Paskh ina ' s  modificat ion [5]. Glutamate  de-  
hydrogenase  act ivi ty  was de te rmined  f r o m  the i nc rea se  in NAD. H 2 [1]. Pro te in  was de te rmined  by Low- 
r y ' s  method [7]. 

E X P E R I M E N T A L  R E S U L T S  

At all s tages  of development  of the placenta  the concentra t ion of glutamic and aspar t i c  acids in it was 
high (about 40-50% of the total p lacental  amino acid content). La rge  quanti t ies of glycine, alanine, g lu tam-  
ine, and se r ines  were  found, with s m a l l e r  amounts of methionine,  t ryptophan,  and phenylalanine (Table 1). 

The content of mos t  amino acids changed during development  of the placenta.  T h e  sma l l e s t  quantity 
of amino acids in the ehor ions  of the guinea pigs was found on the 10th-15th day of pregnancy,  except in 
the ca se  of lysine,  the concentra t ion of which was higher  at the beginning of pregnancy than at its end 
(p < o.oi). 
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During development  of the placenta  the amino acid level  rose  to r each  a m a x i m u m  on the 30th day, 
i .e.,  at the t ime  of definit ive fo rmat ion  of the guinea pig placenta  [2]. The g rea t e s t  inc rease  was found fo r  
cyst ine,  glutamtc and aspar t i c  acids,  se r ine ,  and alanine, the content of which was m o r e  than doubled by 
this t ime  (P < 0.001). By the 40th day of pregnancy the content of mos t  amino acids was signif icantly r e -  
duced (P < 0.01) compared  with 25-30 days,  excep t  for  lystne and phenylalanine, the concentra t ion of which 
was a lmos t  unchanged at these  t imes .  A fu r the r  d e c r e a s e  in the levels  of aspar t i c  and glutamie acids (P < 
0.001), alanine, tryptophan, and lysine (P < 0.05) also was found on the 45th-50th day of pregnancy.  At the 
t ime  of par tur i t ion  (the 60th day), and also in p lacentas  obtained a f t e r  par tur i t ion,  the content of the v a r i -  
ous amino acids was vi r tual ly  unchanged compared  with the 45th-50th day of pregnancy,  except in the case  
of glutamic acid, fo r  which a significant i nc rease  (P < 0.05), on the ave rage  by 15%,was found. The act ivi ty  
of t r ansamina t ion  and oxidative deaminat ion reac t ions  of glutamic acid was low on the 10th-15th day of 
pregnancy.  It then increased  gradual ly  and reached its max imum on the 25th-30th day of pregnancy (P < 
0.001). On the following days (until the 40th) the act ivi ty  of these  enzymes  fell  s ta t i s t i ca l ly  signif icantly 

�9 (P < 0.01) compared  with the previous  t ime,  but f r o m  the 45th day of pregnancy until pa r tu r i t ion  it r e -  
mained s table  (Table 2). 

The d e c r e a s e  in the level  of f r ee  amino acids in the placentas  at the la te  s tages  of pregnancy c o m -  
pared  with the per iod of fo rmat ion  of this organ c o r r e l a t e s  with views according  to which the r a t e  of p r o -  
tein synthesis  in the organs  and t i s sues  d e c r e a s e s  as they approach  comple te  matur i ty  and during sub se -  
quent "aging" [3, 4, 6]. 

The c h a r a c t e r  of the changes in concentra t ion  of f r e e  amino acids and in enzyme act ivi ty in the p la -  
centas  at the per iods  of its development  studied in these  exper iments  is evidently de te rmined  by evolution- 
a ry  f ac to r s  ensur ing that these  p a r a m e t e r s  can mee t  the changing demands of the matur ing  fetus .  
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