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Oral administration of thyroid to dogs in the first third of pregnancy led to reduced activity 

of aspartate and alanine aminotransferases in some tissues including the cerebral cortex 
in their newborn puppies. 

Thyroid hormones ,  if present  in excess  in the mother  during pregnancy,  can give r ise to i r revers ib le  
metabolic dis turbances in the fetus, frequently leading to its death [1-6]o Considerable attention has been 
paid to the study of re lat ions between the thyroid hormones  and enzyme sys tems.  

The object of the present  investigation was to determine the effect of an excess  of thyroid hormones  
in the mother  on t ransaminat ion p rocesses  in the fetuses.  

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

Newborn puppies f rom dogs kept on an ordinary laboratory diet constituted the control group (15 
animals), and puppies whose mothers  received thyroid by mouth during the f i rs t  third of pregnancy (1-1.5 
g /kg body weight) constituted the experimental  group (20 animals).  

Activity of aspartate  and alanine amino~ransferases (AST and ALT), catalyzing t ransaminat ion b e -  
tween ketoglutarate,  aspar ta te ,  and alanine, was determined.  

The activity of the enzymes  was determined by the method of Reitman and Frankel in Veselovskaya 
and Starshov 's  modification [7].  

The resul t s  of investigation of the activity of the enzymes  AST and ALT were expressed in conven- 
tional units, each corresponding to i mg pyruvate formed during the period of incubation per g ram of dry 
t issue or  per  100 ml serum.  The t issues  taken for investigation were f rom various par ts  of the bra in  
(cerebral  cortex, head of the caudate nucleus, thalamus, hippoeampus, hypothalamus) and also f rom the 
spinal cord,  pituitary and thyroid glands, l iver,  and blood serum~ 

The state of thyroid function in the newborn puppies and their  mothers  was est imated f rom the con- 
centrat ions of protein-bound (PBI) and butanol-extractable (BEI) iodine in the blood plasma.  PBI was de- 
termined by B a r k e r ' s  method in ~epanov ' s  modification [8], and BEI by the method of Kontaxis and Pick- 
ering [9]. 

EXPERIMENTAL RESULTS 

Although the experimental newborn puppies differed only a little in weight from the controls, the 
weight of their thyroid glands were reduced by 1.3 times. The values of PBI and BEI for the blood plasma 
were slightly reduced, evidently because of the excess of thyroid hormones in the maternal blood stream, 
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TABLE 1. Content  of PBI and BEI (in pg%) in Blood P l a s m a  of 

Mothers  and Newborn  Puppies  

Test object 

Mothers 
before administration of thyroid.. 
20 days after administration . . . .  
day at~ter parturition . . . . . . . . .  

Puppies: 
control . . . . . . . . . . . . . . . . . .  
experimental . . . . . . . . . . . . . .  

PBI 

M •  

3,88• 0,43 
29,0+- 8,7 
3,44_+ 0,85 

2,37+ 0,47 
1,6 +" 0,42 

BEI 

P M• 

0,97--- O, 11 
0~-02 11,3+-2,5 
0,9 1,5+- 0 

0~6 1-+ 0 0,7--- O, 16 

0,003 
0,84 

0,5 

TABLE 2. T r a n s a m i n a s e  Activi ty (in conven t iona l  uni ts)  of New- 
b o r n  Puppies  (M~ m) 

Tissues studied 
I 
Experiment 

Cerebral cortex 45,9--- 2,22 
Head of caudate 

nucleus . . . . .  51,5+_ 2,66 
Thalmus , . . . .  66,2• 
Hippocampus . .  52,4• 
Spinal cord . 76,1• 
Pituitary . . . . .  34,7+-2,5 
Hypoth~ilamus 69,7_+ 0,66 
Thyroid gland . . 41,1+ 1,86 
LWer . . . . . . . . .  27,7+- 1,51 
Blood serum 9,1+-0,32 

Control 

54,2+- 1,98 

54,0-+ 1,7 
66,7-+ 2,76 
58,0• 
78,8-+ 3,18 
37,7-+ 2,3 
72,1-+ 2,4 
48,6-+ 3,26 
55,5 + - 2,5 
8,9-+0,45 

P 

-0,01 

0,1 
0,1 
0,05 
0,1 
0,1 
0,1 

-0,05 
0,001 

-0,05 

Experiment 

1,8-- + 0,54 

1,5-+ 0,48 
1,8-+ 0,53 
2,8-+ 0,5 

18,8• 1,7 
0,7-+ 0,1 
2,5-+ 0,55 
2, l-+0,49 

43,8- + 1,86 
3,4--+0,32 

Control 

5,4 + 0,39 

5,4_+ 0,32 
5,9+-0,17 
5,7• 0,38 

18,1+0,79 
2,1• 
6,2• 
5,3• 0,34 

75,3+-3,3 
4,0• 0,32 

0,001 

0,001 
0,001 
0,001 
0,1 
0,00l 
0,001 
0,001 
0,001 
0,! 

Atrophy of the thyro id  g lands  in fe tuses  was o b s e r v e d  by Lashene  and S ta l io ra i t i t e  [10] a f t e r  a d m i n i s -  

t r a t i o n  of thyrox ine  to gu inea  pigs  d u r i n g  the l a s t  30 days of p r egnancy .  

In the m o t h e r s  r e c e i v i n g  thyro id  du r ing  the f i r s t  t h i rd  of p r egnancy ,  by the end of a d m i n i s t r a t i o n  of 
the p r e p a r a t i o n  the PBI conten t  was  i n c r e a s e d  by 7.5 t i m e s ,  and the BEI conten t  by 11.6 t i m e s  c o m p a r e d  

with the con t ro l  p r e g n a n t  dogs (Table 1). 

D e t e r m i n a t i o n  of the same  ind ices  on the day af ter  p a r t u r i t i o n  showed that  they were  wi th in  n o r m a l  
l i m i t s  (Table 1). A d m i n i s t r a t i o n  of thyro id  to the m o t h e r  du r ing  the f i r s t  t h i rd  of p r e gna nc y  led to a d e -  
c r e a s e  in ALT ac t iv i ty  in the newborn  puppies  in al l  t i s s u e s  i nves t iga t ed  except  the sp ina l  cord  and blood 
s e r u m .  It should be noted that  in some e x p e r i m e n t s  to ALT ac t iv i ty  wha t eve r  could be found. AST ac t iv i ty ,  
on the other hand, was significantly reduced only in ~he cerebral cortex, liver, and thyroid gland, and in 

the other tissues there was only a tendency for it to decrease. The indices of AST activity in the blood 

serum were very slightly increased (Table 2). 

The results showing a decrease in AST and, in particular, ALT activity are in agreement with those 

obtained by other workers who found that an excess of thyroid has an adverse effect on organ and tissue 

m e t a b o l i s m  [11-15]. 

Despi te  the a l r e ady  low ac t iv i ty  of t r a n s a m i n a t i o n  of amino  ac ids  in e m b r y o n i c  t i s s u e s  [16, 17], 
u n d e r  the inf luence  of an e x c e s s  of thyro id  in the m o t h e r  du r ing  p r e gna nc y  it  was inh ib i ted  even  m o r e .  

The d i f f e r ences  be tween  the ac t iv i ty  of the two t r a n s a r n i n a s e s  s tudied  r e v e a l e d  by these  e x p e r i m e n t s  
may be due to d i f f e ren t  f ac to r s .  F i r s t ,  an exces s  of thyro id  in the m o t h e r  may  inh ib i t  the funct ional  devel -  
opmen t  of the fe ta l  thyro id ,  l ead ing  to a d i s t u r b a n c e  of m e t a b o l i s m .  Second, func t iona l  i u su f f i c i ency  of the 
neona ta l  thyro id  is  a l so  a s s o c i a t e d  with me tabo l i c  d i s t u r b a n c e s .  In  p a r t i c u l a r ,  the d i s t u r b a n c e s  found can 
be a s s u m e d  to be accompan ied  by an insuf f i c i ency  of the coenzyme con ta in ing  d e r i v a t i v e s  of v i t a m i n  B e, a 

componen t  of the t r a n s a m i n a s e s  s tudied.  

I~ 
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