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In previous  invest igat ions  the author  showed the dis t inct ive c h a r a c t e r  of the dis t r ibut ion of g lu ta-  
ma te -oxa loace t a t  e (GOT) and g l u t a m a t e - p y r u v a t e  (GPT) t r a n s a m i n a s e s  in the b ra in  s t r u c t u r e s  of dog 
fe tuses  (47th-48th day of pregnancy) and of newborn puppies  (1 day old). 

Despi te  the fact  that  in newborn an imals  the act ivi ty  of the enzyme was lower than in the fe tuses ,  the 
GOT and GPT indices r emained  higher in the spinal  cord  than in the va r ious  pa r t s  of  the bra in  [2]. 

It was decided t o  invest igate  the act ivi ty  of these  t r a n s a m i n a s e s  in the s a m e  division of the bra in  and 
spinal  cord  i n t h e  growth period of dogs,  and the p resen t  investigation was c a r r i e d  out for  that  purpose .  

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

The ac t iv i ty  of the enzyme was studied in the spinal  cord,  tha lamus ,  hippocampus,  the head of the 
caudate  nucleus,  and the c e r e b r a l  cor tex  using the method descr ibed  in the previous  paper .  Exper iments  
we re  c a r r i e d  out on 10 puppies aged 3-4 weeks,  9 dogs aged 2 months ,  and 8 adult dogs.  The r e su l t s  of the 
de te rmina t ion  a r e  given in conventional  units per  g r a m  d ry  weight of t i s sue .  

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

The r e su l t s  given in the table  show the d i f ference  between the act ivi ty  of the enzymes  in the pa r t s  of 
the b ra in  examined dur ing growth of the animals .  In the por t ions  of the bra in ,  for  instance,  the GOT a c -  
t iv i ty  at the age of 3-4 weeks was apprec iably  higher  only in the h ippocampus and the head of the caudate 
nucleus,  while in the c e r e b r a l  cor tex  and tha lamus  it r emained  at the s ame  level  as  in the fe tuses .  

In the period when the orienting reac t ion  was well  developed, with signs of genera l iza t ion  [1], in the 
puppies aged 2 months ,  the GOT act ivi ty showed a sha rp  i nc r ea se  in all  por t ions  of the bra in  examined.  

In the adult an imals  the enzyme act ivi ty  was highest  in the head of the caudate nucleus and the c e r e -  
b r a l  c o r t e x -  the phylogenet ical ly  youngest  b ra in  fo rmat ions .  

The lowered GPT act ivi ty  in the port ions of the b ra in  during the f i r s t  day s of life increased  in the 
cour se  of growth, and in the adult dogs it was c lose  to the values  found in the b ra in  s t ruc tu r e s  of the fe tuses .  

So far  as the t r a n s a m i n a s e  act ivi ty  in the spinal  cord  is concerned,  the GOT level  fel l  pa r t i cu la r ly  
sharp ly  during growth of the dogs until the moment  of mani fes ta t ion  of the orienting reac t ion  [3] in puppies 
aged 3-4 weeks .  In the adult dogs the GOT act ivi ty in the spinal cord was a lmos t  50% below that in the 
c e r e b r a l  cor tex .  The high GPT level  in the spinal cord of the fe tuses  fell until bir th ,  then r o s e  until the 
age of 2 months ,  t o  r each  the level  of enzyme act ivi ty  in the fe tuses ,  fel l  sha rp ly  a f t e r  the adult s ta te  had 
been  reached,  and came  c lose  to the cha rac t e r i s t i c  values  found in the newborn puppies.  

Hence,  in different  per iods  of growth, s im i l a r  values  of act ivi ty of these  enzymes  were  found in the 
por t ions  of the bra in  studied (a sl ightly lower  level of GPT act ivi ty  was found only in the c e r e b r a l  co r t ex  
of puppies aged 3-4 weeks) .  This  is evidently due to the unity of co r t i co - subco r t i ca l  interact ion,  which has 
r epea ted ly  been conf i rmed in neurophysiological  invest igat ions .  
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Tab le  1. T r a n s a m i n a s e  Ac t iv i ty  (in conven t iona l  un i t s  pe r  g r a m  
d r y  weight  of t i s s u e ) ,  M • m 

Test object GOT GPT 
Ratio 

GOT/GPT. 

Puppies aged 3-4 weeks (10 animals) 
Cerebral cortex 56 613_+ 5 145 5 655-+ 571 
Head of caudate nucleus 64 438-+3 412 8 418-+ 1 140 
Thalamus 69 550-+ 4 104 8 362-+862 
Hippocampus 70 351+ 3 435 9 172-+ 1 095 
Spinal cord 57 243+2 898 23 935-+ 1 949 

Puppies aged 2 months (9 animals) 

Cerebral cortex 115 680-+ 3 800 
Head of caudate nucleus 110 561_+4 960 
Thalamus 103 933-+ 5 000 
Hippocampus 108 952_+ 5 477 
Spinal cord 67 985-+4 197 

Adult dogs (8 animals) 

Cerebral cortex 127 089--- 9 654 
Head ofcaudatenucleus 133 050-+ 10 880 
Thalamus 116 960-+ 7 616 
Hippocampus 112 204-+ 8 017 
Spinal cord 55 760-+ 5 843 

ll 090-~ 1 166 
9 840-- + 1 156 

11 730--- 1 049 
l0 898--- l 517 
26 924-+ 2 000 

i2 691-+2 149 
13 333-+ 1 766 
12 906--+2 329 
11 049- + 1 703 
15 941-+2 349 

10 
7,6 
8.3 
7,6 
2,4 

10,4 
ll,2 
9 

l0 
2.1 

10 
10 
9 

10 
3,5 

As  r e g a r d s  the  r a t i o  be tween  the  GOT and G P T  a c t i v i t i e s ,  in  the co r t ex  th i s  was  cons t an t  in the a n i -  
m a l s  of a l l  t h r e e  age g r o u p s  (10, 10.4, and 10); in  the head of the cauda te  nuc l eus  by the age of two m o n t h s  
t h i s  coef f ic ien t  had r e a c h e d  v a l u e s  somewhat  h ighe r  than tha t  found in adult  dogs (7.6, 11.2, and 10), whi le  
in  the h ippocampus  and t h a l a m u s  of the puppies  aged two mon t hs ,  the  G O T / G P T  r a t i o  was  the  s a m e  as  tha t  
found in  adul t  dogs (7.6, 10, and 10 and 8.3, 9, and 9, r e s p e c t i v e l y  for  t hese  pa r t s  of the  b ra in ) .  In the 
per iod  of growth of the  dogs ,  the lowest  r a t io  was found in the sp ina l  cord ,  i n c r e a s i n g  s l igh t ly  in the adul t  
dogs (2.4, 2.1, and 3.5). 

Hence,  the  known d i f f e r e n c e  in  the ve loc i ty  of the  r e a c t i o n s  ca t a lyzed  by  GOT and GPT [3-5] was  
c o n f i r m e d  by  these  i n v e s t i g a t i o n s .  In the sp ina l  cord ,  however ,  th i s  d i f f e r e n c e  was  l e s s  m a r k e d  than  in 
the  p o r t i o n s  of the b r a i n .  

It m a y  be  conc luded  f r o m  the r e s u I t s  obta ined  that  the  ac t i v i t y  of the e n z y m e s  r e f l e c t s  to s o m e  d e -  
g r e e  the  func t iona l  m a t u r a t i o n  of phy logene t i ca l ly  d i f f e ren t  po r t i ons  of the c e n t r a l  n e r v o u s  s y s t e m .  
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