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The glucose and lact ic  acid concentra t ions  in the susl ik bra in  d e c r e a s e  with age. In an imals  aged 1 
month the concentra t ion  of h igh -ene rgy  phosphates  is  higher than in an imals  with vis ion and sexual ly  m a -  
tu re  sus l iks .  Hypothermia  abol i shes  age d i f fe rences  in the level  of h igh-energy  phosphates  in the bra in .  

The object  of this invest igat ion was to study the dynamics  of some ca rbohydra t e -phosphorus  bra in  m e -  
tabol i tes  during pos tna ta l  deve lopment  under  n o r m a l  conditions,  and during hypo the rmia  and spontaneous r e -  
heating.  A study of bra in  m e t a b o l i s m  during hypo the rmia  in ontogenesis ,  i .e . ,  during the appearance  and de-  
ve lopment  of body t e m p e r a t u r e  regula t ion,  may help to elucidate the m e c h a n i s m  of act ion of hypothermia~ 

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

Expe r imen t s  were  c a r r i e d  out on l i t t le  sus l iks  (Citellus pygmaeus  Pal las)  of th ree  ages:  1) an imals  
just  capable  of v is ion,  2) aged 1 month,  3) adult sexual ly  ma tu re  animals~ The sus l iks  were  cooled to a r e c -  
tal  t e m p e r a t u r e  of 10 ~ The cooling was c a r r i e d  out e i ther  by placing the sus l iks  in a r e f r i g e r a t o r  at --10 ~ 
(groups 1 and 2) or  by means  of cold blankets  in which water  c i rcu la ted  at a t e m p e r a t u r e  of 4 ~ (group 3)~ 
Spontaneous reheat ing  of the an imals  took place  at r oom t empera tu re~  When the requ i red  s tate  of the ani-  
m a l s  was achieved, they were  quickly decapi ta ted ,  the head f rozen in liquid n i t rogen,  and the bra in  ex t rac ted  
and ground into powder  during continuous cooling with liquid ni t rogen.  In a pa ra l l e l  s e r i e s ,  control  n o r m o -  
t he rmic  a n i m a l s  of the s ame  age were  decapi ta ted.  P ro te ins  were  prec ip i ta ted  with 5 % TCA. Glucose in 
the p r o t e i n - f r e e  f i l t ra te  thus obtained was de te rmined  by the Hagedorn- - Jensen  method,  inorganic  phospho-  
rus  by the F iske- -Subbarow c o l o r i m e t r i c  method,  c rea t ine  phosphate  by Alekseeva ' s  method,  the total  ATP 
+ ADP af te r  hydro lys i s  for  10 rain f r o m  m e r c u r y  r e s idues  in 1N acid solution, and lac t ic  acid by the B a r k -  
e r - S u m m e r s o n  method.  

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

The exper imen ta l  r e s u l t s  a r e  given in Table  1. The concent ra t ions  of glucose and inorganic  phospho-  
rus  in the sus l ik  b ra in  d e c r e a s e  with age (P < 0.05). The level  of c rea t ine  phosphate ,  ATB + ADP, and l a c -  
tic acid is  highest  in an imals  aged one month.  This  ag r ee s  with published data (obtained in r a t s  and rabbi ts)  
showing a sharp  i n c r e a s e  in r e s p i r a t i o n  [1, 2, 3] and in the act ivi ty of some oxidative enzymes  [1] by this 
t ime ,  and an i n c r e a s e  in the in tens i ty  of anaerobic  g lycolys is  [6] and es te r i f i ca t ion  of inorganic  phosphorus ,  
as a r e su l t  of which the total  concentra t ion of h igh -ene rgy  phosphates  and the intensi ty  of the i r  m e t a b o l i s m  
inc rea sed  [4, 5]. 

In hypo thermia  the ATP + ADP concentra t ion  in the bra in  of sus l iks  just  acquir ing v is ion and of adult 
an imals  was i nc rea sed  by 160 and 45.2 % re spec t ive ly ,  and the concentra t ion of c rea t ine  phosphate  by 109.7 % 
(in the adults: P < 0.05). The sl ight i n c r e a s e  in the glucose concentra t ion in the bra in  of the month old ani -  
ma l s  (by 11.1%) and adults (by 20.4 %) was evidently due to a d e c r e a s e d  intensi ty  of g lycolys i s ,  as  indicated 
by a d e c r e a s e  in the lac t ic  acid level .  

During spontaneous rehea t ing  the concentra t ion of h igh-energy  phosphates  in the bra in  of the adul t  an i -  
ma l s  fel l  by c o m p a r i s o n  with that in the an ima l s  during hypo the rmia ,  and set t led at about the control  level .  
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T A B L E  1. C o n c e n t r a t i o n  (in m g  %) of I n o r g a n i c  P h o s p h o r u s ,  C r e a -  
t ine  P h o s p h a t e ,  A T P  + ADP,  G l u c o s e ,  and L a c t i c  Ac id  in B r a i n  of 
S u s l i k s  of D i f f e r e n t  Ages  u n d e r  N o r m a l  Cond i t i ons ,  d u r i n g  H y p o -  
t h e r m i a  (10 %) and d u r i n g  R e c o v e r y  f r o m  I t  (M * t ;  f r o m  8 to 10 a n i -  
m a l s )  

Age and state of Inorganic Creatine ATP+ADP Glucose: Lactic acid 
animals phosphorus  phosphate 

Just acquiring vision: 
contro 1 
hypothermia 

Month old: 
control 
hypothermia 
reheating 

Adult: 
control 
hypothermia 
t~}]eating 

46,6-+3,1 
10,7-+ 0,8 

33,2--+ 1,0 
27,3_+ 1,5 
20,5-- + 1,0 

15,3-+ 1,3 
13,0--- + 0,9 
22,9-+ 1,0 

15,2-+ 1,5 
15,2-+0,6 

22,9-+ 1,3 
16,0-+0,9 
17,8-+ 0,8 

6,2-+0,9 
13,0-+0,9 
10,0+0,9 

9,5-+0,5 
24,7-+ 1,5 

24,6-+ 1,3 
25,2-+ 1,5 
29,9-+ !,4 

15,9-+0,8 
23,1-+ 1,0 
12,6-+ 0,7 

134,3-+ 6,1 
106,3+ 3,5 

114,4-+5,3 
127,1_+5,5 
176,9_ + 10, 

95,6+3,8 
115,1_+2,7 
116,4-+4,5 

52,7• 1,3 
22,1_ + 1,1 
17,3+_1,3 

32,8• I, 1 
20,3+ 1,3 
28,9+ 1,9 

The  d e c r e a s e  in c o n c e n t r a t i o n  of l a b i l e  p h o s p h a t e s  in the  b r a i n  of the adu l t  a n i m a l s  was  a c c o m p a n i e d  by  an 
i n c r e a s e  in 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  by  76 .1% c o m p a r e d  with  h y p o t h e r m i a .  The  g l u c o s e  
c o n c e n t r a t i o n  in  the  b r a i n  was  c o n s i d e r a b l y  h i g h e r  in  the  m o n t h  o ld  s u s l i k s  (by 39 o2 %), and t h i s  was  a c c o m -  
p a n i e d  by  a f u r t h e r  d e c r e a s e  in the  l a c t i c  a c i d  c o n c e n t r a t i o n  (by 21.7 %). 

The  a b s o l u t e  v a l u e s  and d y n a m i c s  of c a r b o h y d r a t e - p h o s p h o r u s  m e t a b o l i t e s  in the  b r a i n  d e t e r m i n e d  in  
mon th  o ld  and adul t  s u s l i k s  d u r i n g  h y p o t h e r m i a  and r e h e a t i n g  d id  not  c o i n c i d e .  T h i s  p r e s u m a b l y  i n d i c a t e s  
tha t  the  c a r b o h y d r a t e - p h o s p h o r u s  m e t a b o l i s m  of mon th  o ld  s u s l i k s  has  not  c o m p l e t e l y  a t t a i n e d  the adul t  l e v e l .  

I t  i s  i n t e r e s t i n g  to  no te  tha t  in h y p o t h e r m i a  the  c o n c e n t r a t i o n  of  c r e a t i n e  p h o s p h a t e  and A T P  + ADP 
in the  s u s l i k  b r a i n  at  d i f f e r e n t  a g e s  i s  e s t a b l i s h e d  at  about  the  s a m e  l e v e l ,  w h e r e a s  in the  c o n t r o l  a n i m a l s  
the  c o n c e n t r a t i o n s  of t h e s e  c o m p o u n d s  v a r i e d  v e r y  c o n s i d e r a b l e .  
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