
CONTENT OF AMMONIA AND AMIDES 

IN THE BRAIN DURING HIBERNATION 
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During hibernat ion the ammonia  content in the bra in  of the little suslik inc reases .  The content  of 
amide groups in the total  bra in  prote ins  falls.  Awakening f rom deep and prolonged hiberat ion causes  a 
fu r the r  inc rease  in the ammonia  content and dec rease  in the content of amide groups in the bra in  pro te ins .  

An ar t i f ic ia l  lowering of the body t empera tu re  of the warm.b looded  an imal  is accompanied by  the  
accumulation of f ree  ammonia  in the brain and by dis turbance of the rat io between amidation and deamida-  
tion of prote ins  and dicarboxyl ic  amino acids [1-3]. Our previous  investigations [7, 8] showed that in cold-. 
adapted ra t s  the ammonia  content in the brain is increased .  Hypothermia in these animals  is cha rac t e r i zed  
by fu r the r  cons iderable  accunmlation of ammonia in the bra in  t i ssue.  The increase  in the ammonia  con-  
centra t ion in the bra in  at  a low body t empera tu re  may be regarded  as  having adaptive impor tance .  

It  was the re fo re  decided to invest igate the relat ionship between the content of ammonia  and amides  
in the bra in  and the durat ion of hibernat ion and the body t empera tu re .  

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

Experiments were carried out  on little susliks (Cite!!u s pygaeus Pallas), caught in May. The Rni- 
mals  were  kept until  the late fall in a v ivar ium under ord inary  conditions.  In November  the animals  were  
t r a n s f e r r e d  to a wa rm room at a t empera tu re  of 8-9 o r  15-16 ~ reproducing natural  conditions [5]. Waking 
susl iks kept at  2 0 - 2 2  ~ se rved  as  cont ro ls .  Af ter  various in tervals  the susliks were  decapitated,  and the 
head was f rozen complete  in liquid ni t rogen.  The brain (without the cerebel lum) was groimd in liquid h i -  

TABLE I .  
Hibernat ion 

i nitrogen Group of animals L in 

Waking 

Starting hibernation 

~ieeping 
after one week 
after two months 

s]r 
after one week 

after two months 
Awakening from 

two months of 
hibernation 

Content of Ammonia and Amides  in Brain of Susliks during 

0.49:~0,49 

3,12• 

0.88• 

!.!0• 

!,45• 

0,76• 

0.94• 

~--37 

~4 --23 

[7--16 

II--IC 

37 

Amide ni- 
trogen of 
glutamine 
(in rag%) 

6.98'- 0,343 

10.49• 

6.25• 

8.12• 0.'263 

8,36• 

4.66• 

4,55• 

Nitrous of '-'mi~ gmuls 
(in pglmg dry protein} 

labile 
groups 

1.90--*.0,02 

1,17• 

!.804-0.05 

1.36-,- 0.018 

i.31• 

1.08• 0.006 

1,03• 0.004 

' f i rmly 
~u~(] Ltoudt 

3,50• 5.40• 0.03 

3.54• 4.71 • 

2.25•176 4,05• 0.026 

3,08~-0,014 4,44• 0.012 

2,40• 3.71• 
3 l l •  4.t~-,-o.oos 

2,3,9• 0,01 3.41• 
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trogen to a powdL~. Proteins were precipitated by 5% TCA. Ammonia and glutamine in the supernaL~nt 
liquid were determined by Seligson's method [9] as modified by A. I. Silal~va and co-workers [6]. Nitrogen 
of am/de groups was determined in the total brain proteins [4|. 

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

At the time the animals fell into h~bernar~on (body temperature 24-23*), the ammonia content in their 
brain had increased almost six times (Table 1). The glutamine concentration also showed an increase. The 
content of amide groups in the total brain proteins had fallen, but was still twice as high as in the control. 
The glutamide concentration had fallen to the control level. The total amide group of proteins in the sleep- 
ing animals continued to decrease at the expense of firmly bound groups. 

In animals sleeping for two months (body temperature 17-16"), the glutamine content in the brain in- 
creased by 32% compared with the figure in animals sleeping one week. Some increase in the total content 
of am/de groups of the brain proteins also was observed. In the case of deep hibernation during which the 
body temperature fell ~o 11-10 ~ the ammonia and glutamine content in the brain increased iv, the early 
period of hibernation but subsequently fell. 

In susliks awakened after two months of deep hibernation the ammonia content in the brain was in- 
creased by 23.7%, but the content of firmly bound amide groups was decreased by 23.5% compared with 
the control. 

These results show that ammonia plays an active role in metabolic processes taking place in the 
brain as a result of physiological hypothermia. Ammonia and amides evidently participate in adaptive 
mechanisms acting in the brain during hibernation. 
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