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The  m e t a b o l i s m  and w o r k  of the  l i v ing  o r g a n i s m  a r e  i n s e p a r a b l y  c o n n e c t e d  wi th  t he  i n t e n s i t y  of 
f o r m a t i o n  and c o n v e r s i o n  of e n e r g y .  The  s t u d y o f t h e  age  c h a n g e s  in the  b i o l o g i c a l  ox ida t i on  and ox ida t ive  
p h o s p h o r y l a t i o n  in  the  b r a i n  i s  t h e r e f o r e  of g r e a t  t h e o r e t i c a l  and p r a c t i c a l  i n t e r e s t .  The  p r i inc ip les  g o v e r n -  
ing  the  c h a n g e s  in r e s p i r a t i o n  and o x i d a t i v e  p h o s p h o r y l a t i o n  in the  c e r e b r a l  h e m i s p h e r e s  in t he  p o s t -  
e m b r y o n i c  p e r i o d  of a n i m a l  d e v e l o p m e n t  have  not  ye t  been  d i s c o v e r e d .  No s i g n i f i c a n t  c h a n g e s  in r e s p i r a -  
t i on  o r  ox ida t i ve  p h o s p h o r y l a t i o n  have  been  found in h o m o g e n a t e s  and m i t o c h o n d r i a  of the  whole  b r a i n  of 
o ld  a lb ino  r a t s  [3]. On the  o t h e r  hand,  a c c o r d i n g  to E .  V.  P a t i n a  and E. B. S a p o n i t s k a y a  []] ,  f r o m  the  f i r s t  
d a y s  a f t e r  b i r t h  the  i n t e n s i t y  of f o r m a t i o n  of h i g h - e n e r g y  p h o s p h a t e s  - A T P  and ADP - in t he  b r a i n  of 
a lb ino  r a t s  p r o g r e s s i v e l y  d i m i n i s h e s .  

I t  was  d e c i d e d  to s tudy  the  c h a n g e s  in r e s p i r a t i o n  coup led  wi th  p h o s p h o r y l a t i o n  in the  c e r e b r a l  h e m i -  
s p h e r e s  of a lb ino  r a t s  at  d i f f e r e n t  p e r i o d s  of p o s t n a t a l  l i fe  but,  in c o n t r a s t  to the  e x p e r i m e n t s  of G a r b u s  
[3] and o t h e r  w o r k e r s ,  wi thout  i n t r o d u c i n g  e n z y m e  s y s t e m s  (hexok inase ,  c y t o c h r o m e  c, e tc . )  and e l e c t r o n  
c a r r i e r s  in the  r e s p i r a t o r y  cha in  into the  incuba t ion  m e d i u m  f r o m  ou t s i de  s o u r c e s .  In  p r e l i m i n a r y  e x -  
p e r i m e n t s  a c a r e f u l  s tudy  w a s  m a d e  of the  e x p e r i m e n t a l  cond i t i ons  and the  c o m p o s i t i o n  of the  i n c u b a -  
t ion  m i x t u r e .  

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

E x p e r i m e n t s  w e r e  c a r r i e d  out on a lb ino  r a t s  of d i f f e r e n t  a g e s .  A l t o g e t h e r  s ix  s e r i e s  of i n v e s t i g a -  
t ion  w e r e  u n d e r t a k e n  (20 a n i m a l s  w e r e  u s e d  in  each  s e r i e s ) .  The  r a t s  w e r e  s a c r i f i c e d  by  i n s t a n t a n e o u s  
d e c a p i t a t i o n ,  a f t e r  wh ich  the  sku l l  was  qu ick ly  e x p o s e d  and r e m o v e d ,  the  b r a i n  e x t r a c t e d ,  the  h e m i s p h e r e s  
s e p a r a t e d  and d r i e d  wi th  f i l t e r  p a p e r ,  we ighed ,  and a s a m p l e  we igh ing  1 .0-1 .2  g was  h o m o g e n i z e d  in a 
g l a s s  h o m o g e n i z e r  (bur i ed  in a m i x t u r e  of i ce  and w a t e r )  wi th  1 m l  of a 0.15 M so lu t i on  of p o t a s s i u m  c h l o r -  
ide  fo r  2 min .  The  h o m o g e n a t e  was  w a s h e d  into a c e n t r i f u g e d  tube wi th  2.5 m l  of 0.15 M p o t a s s i u m  c h l o r -  
ide  so lu t ion ,  and wi th  c o n s t a n t  s t i r r i n g ,  a 1 N so lu t ion  of KOH was  added  d rop  by d r o p  un t i l  the  pH was  
7.4, a f t e r  which  the  con ten t s  of t he  tube  w e r e  c e n t r i f u g e d  at  200 g fo r  3 ra in  to r e m o v e  c e l l  r e s i d u e s .  T h e  
s u p e r n a t a n t  was  d e c a n t e d  f r o m  the  r e s i d u e  into  a t e s t  tube ,  the  v o l u m e  of l iqu id  in t he  tube  was  m a d e  up 
to 5 m l  wi th  0.15 M p o t a s s i u m  c h l o r i d e  so lu t ion ,  and t h i s  was  then u s e d  i m m e d i a t e l y  a s  the  e n z y m e  p r e p a r a -  
t i on  fo r  the  e x p e r i m e n t s .  

The  c o m p o s i t i o n  of the  i ncuba t ion  m i x t u r e  was  : 1.933 • 10 -2 M so lu t i on  of K2HPO4, 5 x 10 -3 M s o l u -  
t ion  of MgC12, 2.5 • 10 -2 M c r e a t i n e ,  6.4 • 10 -3 M so lu t i on  of K - A D P ,  2 • ]0  -2 M s o l u t i o n  of s o d i u m  f l u o r i d e ,  
1.8 • 10 -2 M so lu t i on  of K p y r u v a t e ,  1.4 • 10 -3 M so lu t i on  of f u m a r a t e ,  1.6 • ]0 -2 M s o l u t i o n  of g l u c o s e ,  
8 x 10 -3 M so lu t i on  of  K o x a l o a c e t a t e ,  and 1 m l  of t he  e n z y m e  p r e p a r a t i o n  m a d e  up in 0.15 M p o t a s s i u m  
c h l o r i d e  so lu t ion .  The  t o t a l  v o l u m e  of the  i n c u b a t i o n  m i x t u r e  was  3 ml .  Incuba t ion  t ook  p l a c e  fo r  20 m i n  
at  37 ~ A f t e r  d e t e r m i n a t i o n  of the  oxygen  a b s o r b e d ,  the  r e a c t i o n  was  s topped  by  the  add i t i on  of t r i e h l o r o -  
a c e t i c  ac id ;  the  l iqu id  was  c o o l e d  and c e n t r i f u g e d ,  and the  c o n c e n t r a t i o n  of i n o r g a n i c  p h o s p h o r u s  d e t e r -  
m i n e d  in t he  f i l t r a t e  thus  ob ta ined .  The  con ten t  of  bound p h o s p h o r u s  was  c a l c u l a t e d  f r o m  the  d i f f e r e n c e  
be tween  the  con ten t  of i n o r g a n i c  p h o s p h o r u s  in the  t r i c h l o r o a c e t i c  f i l t r a t e  of the  c o n t r o l  and e x p e r i m e n t a l  
s a m p l e s .  The  i n o r g a n i c  p h o s p h o r u s  was  d e t e r m i n e d  by  a p h o t o m e t r i c  me thod  d e v e l o p e d  by the  au thor  [2]. 

D e p a r t m e n t  of B i o c h e m i s t r y ,  R y a z a n  M e d i c a l  I n s t i t u t e  ( P r e s e n t e d  by  A c t i v e  M e m b e r  of t he  A c a d e m y  
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Content  of Oxygen A b s o r b e d  and Ino rgan ic  
Phospho rus  Bound by T i s s u e  of the C e r e b r a l  
H e m i s p h e r e s  of Ra t s  of Di f fe ren t  Ages  

Age 
(in 
days) 

5 
20 
60 

4O0 
800 

1 110 

i 
Absorption of Inorganic phos I 

oxygen phorus bound | 
(in 1) (~nm~) / 

2 2 4 , 1 - + [ , 5 4  
241 ,3 -+2 ,00  
252,59+_8,17 
247,13_+2,12 
247,~2_+2,29 
193,58--+3,07 

0 ,755_+0,03 [ 
0 ,972_+0,05 [ 
1,36 ~ 0 , 0 8 4  
1,29 + 0 , 0 6 7  
0 ,97  -+0 ,059  
0 ,312_+0,008 

p/o 

1,2l  
1,45 
1 , 9 4  
1 ,91 
1,41 
0 ,58  

Note: The r e s u l t s  w e r e  ca l cu l a t ed  for an 
enzyme  p r e p a r a t i o n  con ta ined  in  500 mg of 
f r e s h  t i s s u e  du r ing  incuba t ion  for 20 rain at 
37 ~ . The r e s u l t s  of each s e r i e s  of i n v e s t i g a -  
t ions  a re  the m e a n  va lues  f r o m  e x p e r i m e n t s  
on 20 rats. 

EXPERIMENTAL RESULTS 

The experimental results are given in the table. 

It is clear from the table that after birth the 
absorption of oxygen and the intensity of oxidative 
phosphorylation in the cerebral hemispheres of rats 
gradually increase to reach a maximum on the 60th 
day of postembryonic life. During further develop- 
ment of the animals the intensity of oxidative phos- 
phorylation in the cerebral hemispheres begins to 
fall, whereas the absorption of oxygen remains at 
a high level. In the terminal stage of aging (on the 

lll0th day of postnatal life), for instance, the P/O 
ratio showed a decrease of 70%, the content of bound 
inorganic phosphorus a decrease of 77%, while the 
oxygen absorbed by the tissue of the hemispheres fell 
by only 23% compared with the level of these indices 
for rats aged 2 months. Consequently, the sharp de- 
crease in the P/O ratio for the tissue of the cerebral 
hemispheres of rats in the final stage of aging is due 

to a more marked fall in the intensity of binding of inorganic phosphorus in association with a moderate 
fall in oxygen absorption. 

On the basis of these experimental results, three stages can be distinguished in the development 
of the processes of respiration and oxidative phosphorylation in the cerebral hemispheres : a stage of an 
increase in the intensity of respiration and oxidative phosphorylation (from the 5th until the 60th day), 
a stage of maximal increase (from the 60th until the 400th day), and a stage of decline (from the 400th 

until the lll0th day). 

The experimental results thus show that the intensity of respiration and oxidative phosphorylation 
in the brain undergoes significant changes in the postnatal period of life. 
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AE abbrev ia t ions  of pe r iod ica l s  in the above b ib l iography  are l e t t e r -by- le t t e r  t r ans l i t e ra -  
t ions  of the abb rev i a t i ons  as given in the or iginal  R u s s i a n  journal .  Some  or a l l  o f  th is  per i -  

od ica l  l i t e ra ture  may w e l l  be  a v a i l a b l e  in E n g l i s h  t rans la t ion ,  A complete  l i s t  of the  cover- to-  
cover  Eng l i sh  t r a n s l a t i o n s  a p p e a r s  at the back of the f i rs t  i s s u e  of th i s  year .  
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