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Experiments  on adult rats  showed that adminis t rat ion of glutamic acid (1 mg/g) increases  the 
activity of alanine- and a spa r t a t e -amino t rans fe rases  in liver and thyroid homogenates under 
normal  and hypoxic conditions (raising to an altitude of 8000 M for 1 h). The s e rum level of 
enzyme activity was not affected by glutamic acid. Hypoxia increased  the activity of both 
transaminases in the blood serum only. 

Recent work has shown that t issue t ransaminase  activity is dependent on hormonal  influences, not- 
ably on the state of thyroid function [1, 15, 16]. The aminot rans fe rases  play an important  role also in 
thyroxin production [8, 11, 12, 14]. It can be assumed that the recently discovered [4] stimulating effect 
of glutamic acid on thyroid function during hypoxia is effected through a change in aminot ransfe rase  ac-  
tivity. 

The present  investigation was undertaken to investigate the validity of this hypothesis,  bear ing in 
mind the marked affinity of glutamic acid for pyridoxal phosphate [3, 17] and the activating effect of the 
latter compound on the apoenzyme of the glutamate t r ans fe rases  [7]. 

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

Experiments were car r ied  out on adult male rats divided into four groups with 8-12 animals in each 
group. Two groups of rats  were kept at normal  a tmospher ic  p r e s su re ,  the others under hypoxic conditions 
in a p r e s su re  chamber  at the equivalent of an altitude of 8000 m for  1 h. The experimental  groups of rats  
received a subcutaneous injection of neutralized glutamic acid in a dose of 1 mg/g  body weight 30 rain be-  
fore introduction into the p r e s s u r e  chamber .  The control  animals received an equivalent volume of physiol-  
ogical saline at the same time. The rats were sacr i f iced by decapitation 1.5 h af ter  injection of the solu-  
tions or  immediately after  removal  f rom the p res su re  chamber .  Activities of a lan ine-aminot ransferase  
(2.6.1.2) and aspar ta te -amino  t r ans fe rase  (2.6.1.1) were determined in the blood se rum and in l iver and 
thyroid homogenates by Paskhina 's  method [6] and expressed in pmoles py ruva te /min /g  t issue.  

EXPERIMENTAL RESULTS AND DISCUSSION 

The highest transaminase activity in intact rats was found in the liver (Table I). The results of de- 

termination of the enzyme activity in the tissues and blood of the healthy rats corresponded approximately 

to those given in the literature [5, 13]. 

Injection of glutamie acid into rats under normal conditions did not affect the serum transaminase 

activity but significantly increased the activity of both transaminases in the liver and thyroid gland. Ex- 

posure to hypoxia for 1 h substantially increased the activity of both transaminases in tile serum only 
(P < 0.05), while in the tissues the activity showed only a slight change by comparison with the intact 
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an imals  (Table 1). In the modern  view [2, 18], hypoxia,  l ike other  
nonspecif ic  s t imul i ,  i n c r e a s e s  the p e r m e a b i l i t y  of cel l  m e m b r a n e s ,  
thus r a i s i ng  the blood enzyme concentra t ion .  

When the ra ts  were  given g lu tamic  ac id  before  being p laced  
in the p r e s s u r e  chamber ,  hypoxia led to a s ignif icant  i n c r e a s e  in the 
ac t iv i ty  of both t r a n s a m i n a s e s  in the l i ve r .  The ac t iv i ty  of the en-  
zymes  in the s e r u m  and thyroid  gland a l so  was i n c r e a s e d  by glu-  
t amie  acid ,  but the i n c r e a s e  was s ign i f ican t  only in the case  of a s -  
p a r t a t e - a m i n o t r a n s  fe ras  e. 

The i n c r e a s e  in t r a n s a m i n a s e  ac t iv i ty  in the l ive r  and thyroid  
gland d i s cove red  a f t e r  in ject ion of g lu tamic  acid  under  both no rma l  
and hypoxie condit ions could be a t t r ibu ted  to the c h a r a c t e r  of m e t a -  
b o l i s m  of this amino acid.  Glutamic ac id  and i ts  deamina t ion  p r o d -  
uct ,  o~-ketoglutaric ac id ,  a r e  known to be act ive p a r t n e r s  of amino-  
t r a n s f e r a s e s .  The addi t ional  in ject ion of a l a rge  quant i ty  of glu-  
tamic  ac id  as  subs t r a t e  the re fo re  led to an i n c r e a s e  in t r a n s a m i n a s e  
ac t iv i ty .  A s i m i l a r  s u b s t r a t e - i n d u c e d  i n c r e a s e  in a s p a r t a t e - a m i n o -  
t r a n s f e r a s e  ac t iv i ty  under  tM influence of oxaloacet ic  acid  was ob- 
s e rved  by Hohls [10] in expe r imen t s  on chickens ,  in v i t ro  as  wel l  
as  in vivo. 

The obse rved  s t imulant  effect of g lutamic acid  on t i s sue  
t r a n s a m i n a s e  ac t iv i ty  explains  to some extent  i ts  ab i l i ty  to i m -  
prove oxidative p r o c e s s e s  and to s t imula te  thyroid  function, e s -  
pec i a l ly  during hypoxia.  By taking pa r t  in a t r ansamina t ion  r e a c -  
tion, g lutamic acid  reduces  the concent ra t ion  of oxa loace ta te ,  a 
powerful  inhibi tor  of succinate  dehydrogenase  [19, 20]. By abo l i sh -  
ing the inhibit ion of this  impor tan t  enzyme of the t r i c a r b o x y l i c  acid  
cycle ,  g lutamic acid  thus s t imula ted  oxidative p r o c e s s e s  and s t r eng th -  
ened the t i s sue  compensa to ry  mechan i sms  dur ing exposure  to hy-  
poxia. 

The s t imulan t  effect of g lu tamie  ac id  on t r a n s a m i n a s e  ac t iv i ty  
in the thyroid  gland a lso  helps to expla in  the spec i f ic  effect  of this  
amino ac id  on hormone format ion .  Improvement  of oxidat ive p~o- 
c e s s e s  in the thyroid  gland is of g rea t  impor tance  to the format ion  
of thyroid  hormones .  On the one hand, the inc rease  in t r a n s a m i n a s e  
ac t iv i ty  in the thyroid may i t se l f  be a fac tor  promot ing  thyroxin  
product ion.  The t r ansamina t ion  of d i iodo tyros ine  with ot-ketoglu-  
t a r a t e  is known to be a speci f ic  r eac t i on  for  the thyro id  gland [11], 
for  it is inhibited by o~-thyroxin and ac t iva ted  by thyro t rop ic  ho r -  
mone. The pyr idoxal  phosphate-dependent  format ion  of t r i i o d o t h y r o -  
nine and thyroxin  f rom less  highly iodinated p r e c u r s o r s  in the sub-  
c e l l u l a r  f rac t ions  of the thyroid  gland has been obse rved  by s e v e r a l  
w o r k e r s  [8, 12]. It can accord ing ly  be concluded that  an i nc rea se  
in a m i n o t r a n s f e r a s e  ac t iv i ty  is  one of the mechan i sms  whereby glu-  
tamic  ac id  s t imula te s  thyroid  function. 
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