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Albino mice kept in a hel ium-oxygen a tmosphere  at a t empera tu re  of 10-13 ~ fall into a state of deep 
hypothermia charac te r ized  by loss  of motor  activity, a sharp decrease  in gas exchange, and lowering of the 
body tempera tu re  to 14-20 ~ . In animals  unable to move actively because of the res t r i c ted  size of the cham-  
ber,  and in animals  deprived of food or bedding, the state of deep hypothermia a r i s e s  much more  rapidly.  

Mice adapted to low t empera tu res  do not fall into a state of deep hypothermia under the same  conditions. 

Comparat ive investigations of thermoregulat ion in animals in a hel ium-oxygen a tmosphere  and in an 
a tmosphere  of air, with an environmental  t empera tu re  ranging f rom 10-40 ~ , demonstrated the cooling effect 
of helium on the body in connection with the high thermal  conductivity of this gas [1-2, 5-7]. 

In a study of the effect of a hel ium-oxygen a tmosphere  (helium 79%, oxygen 21%) on oxygen consump- 
tion and ni trogen metabol ism,  a state of deep hypothermia was observed in albino ra t s  at an environmental  
t empera tu re  of 10-13 ~ The resul t s  of these experiments  a re  descr ibed below. 

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

Two se r i e s  of exper iments  were ca r r i ed  out. Ser ies  I consisted of 23 experiments  at a t empera ture  
of 11-13~ 11 exper iments  in a hel ium-oxygen medium and 12 in an a tmosphere  of air  (control). The ex- 
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Fig. 1. Oxygen consumption of albino mice  
in initial period of deep hypothermia in a 
hel ium-oxygen a tmosphere  (individual r e -  
sults for 6 animals) .  Oxygen consumption 
calculated in cm~/h/g body weight and in- 
dex for f i rs t  hour of experiment  taken as 
100%. 

per iments  were car r ied  out by Kalabukhov's method [4] 
in a resp i ra t ion  chamber  400 cm 3 in volume. The ex- 
per imental  conditions were identical with those descr ibed 
by Konza [5]. 

The experiments  of se r i e s  II were ca r r i ed  out by a 
method s imilar  to that used by Shaternikov, using flasks 
with a capacity of 2-3 l i te rs  as  respi ra t ion  chambers .  
The mice  were able to move about freely,  and they r e -  
ceived food, water,  and bedding; the animals took par t  
in the experiment for up to 7 days.  Altogether 18 ex- 
per iments  were ca r r i ed  out with a hel ium-oxygen at-  
mosphere  and 26 with an a tmosphere  of air  (control). 

In all cases  the oxygen concentrat ion throughout the 
experiment,  both in hel ium-oxygen (21.9 • 0.6%) and in 
ni t rogen-oxygen mixtures  (21.4 �9 0.4%) was close to 
a tmospher ic .  Analyses  were  per formed on the GKhP-3 
apparatus.  

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

The graph i l lustrated in Fig. 1 shows that the oxy- 
gen consumption of animals kept in a hel ium-oxygen 
a tmosphere  (experiments of se r i e s  1] was sharply r e -  
duced to reach 4-7% of its initial value 3 h af ter  the 
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Fig .  2. Recove ry  pe r iod  a f t e r  he l ium-oxygen  
hypo the rmia .  

d i t ions  the gas  exchange continued to d iminish ,  the body t e m p e r a t u r e  fel l  to 14-20 ~ the r e s p i r a t i o n  r a t e  
fel l  to 3 - 8 / m i n ,  and the mice  died.  

With an i n c r e a s e  in the env i ronmenta l  t e m p e r a t u r e  to more  than 17 ~ , the a n i m a l s  were  observed  to 
r e c o v e r  f rom the i r  s ta te  of deep hypothermiao The r e s p i r a t i o n  r a t e  i s  shown in Fig~ 2 in r e l a t i on  to body 
t e m p e r a t u r e  dur ing  e m e r g e n c e  f rom the hypothermie  s tate  ( r ecove ry  pe r iod) .  As  the graph shows, the 
body t e m p e r a t u r e  at which the an ima l s  s t a r t  to move again ( 2 0 - 2 2  ~ ) i s  the zone of r ap id  ac t iva t ion  of r e s -  
p i ra t ion ,  co r r e spond ing  to the hype rme tabo l i e  zone d e s c r i b e d  by other  w o r k e r s  [31. An an imal  which can-  
not ac t iva te  i t s  r e s p i r a t i o n  r ap id ly  a s  it  p a s s e s  through this  zone (Fig.  2) d ies  without r e c o v e r i n g  f rom the 
hypothermic  s ta te .  

In the e x p e r i m e n t s  of s e r i e s  II a s tate of deep hypothermia  was not observed  in a l l  the mice  kept in 
a he l ium-oxygen  a t m o s p h e r e .  In 8 of the 10 expe r imen t s ,  deep hypothermia  was d i s c ove r e d  in the an ima l s  
p l aced  for  the f i r s t  t ime  in a he l ium-oxygen  medium at a t e m p e r a t u r e  of 10-13 ~ Two an ima l s  kept under  
the same  condi t ions  did not develop deep hypo thermia .  A s ta te  of deep hypothermia  l ikewise  was not ob- 
se rved  in 8 mice  p r e v i o u s l y  kept for  s e v e r a l  days  in a cold room (0, +5 ~ or  used in e x p e r i m e n t s  at  low 
t e m p e r a t u r e s .  The oxygen consumption of these  a n i m a l s  changed s tead i ly  with t ime (as a l so  in the an ima l s  
in e x p e r i m e n t s  with an a t m o s p h e r e  of a i r ) ,  usua l ly  fa l l ing a l i t t le  on the 5th-7th day, but it  r e m a i n e d  much 
a s  in an a t m o s p h e r e  of a i r .  

At the same  env i ronmenta l  t e m p e r a t u r e s  mice  kept in an a t m os phe r e  of a i r  did not fal l  into a s ta te  
of deep hypothermia ,  and only in two e x p e r i m e n t s  did th is  s ta te  develop as  a r e s u l t  of anoxia with i n c r e a s e  
in the oxygen concent ra t ion  in the chamber  to 8-10%. 

The cooling act ion of a he l ium-oxygen  a t m os phe r e  at a t e m p e r a t u r e  of 10-13 ~ thus p roduces  a s ta te  
of deep hypo the rmia  in albino mice  not p r ev i ous l y  adapted to the act ion of cold.  Deep hypothermia  does  
not a r i s e  at  the same  t e m p e r a t u r e s  in an a tmos phe r e  of a i r .  

beginning of the experiment. By this time the mice 
lay on their side, their respiration rate had fallen 
to 2-5/rain and their body temperature to below 
20 ~ and a state of deep (lethargic) hypothermia had 
developed. If the animals remained longer under 
these conditions (more than 5 h), they died. Deep 
hypothermia was detected in all I! experiments with 
the helium-oxygen mixture but in none of the 12 
control experiments (P< 0~ 

In the experiments of series II the mice re- 
ceived food and bedding and were able to move about 
freely in the cage, so that they developed a state of 
hypothermia after a longer stay in the helium-oxy- 
gen atmosphere, usually on the 2nd day. At first the 
experimental animals used more oxygen than the 
controls (by 60-70%). The oxygen consumption then 
began to fluctuate sharply and fell to 15-25% of the �9 
initial value, while the respiration rate was 30-40/ 
rain. If the animals stayed longer under these con- 
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