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Exper imen t s  on r abb i t s  showed a dec rea se  in ampli tude of the EEG waves  and of exci tabi l i ty 
and reac t iv i ty  of the c e r e b r a l  co r t ex  as  well  as  a sha rp  inc rease  in the r e sp i r a t i on  and hea r t  
r a t e s  during h y p e r t h e r m i a .  Inhalation of cold a i r ,  at a t e m p e r a t u r e  of between - 1 0  and - 2 0  ~ 
by such an ima l s  through a m a s k  caused rapid  (within 1-5 min) r e c o v e r y  of cor t i ca l  exci tabi l -  
ity and reac t iv i ty  and of the r e sp i r a t i on  ra te ,  and a gradual  (within 60-80 min) r e c o v e r y  of 
ampli tude of the EEG. These  r e su l t s  conf i rmed  the view that  a f fe ren t  impulses  play an e s sen -  
t ia l  ro le  in the development  of d i s turbances  of the regu la to ry  hmct ion of the CNS in h y p e r t h e r -  
mia  and also the view that  the t he rma l  r e s i s t a n c e  of the body can be inc reased  by the local  
act ion of cold. 

The w r i t e r s '  p rev ious  invest igat ions [2, 9], suggested that  an excess ive  flow of af ferent  impulses  
f r o m  pe r iphe ra l  hea t  r e c e p t o r s  plays  an impor tant  ro le  in the m e c h a n i s m  of d i s tu rbances  which develop 
during h y p e r t h e r m i a  and which  de te rmine  the l imi t s  of to le rance  to overheat ing.  

Having r e g a r d  to the poss ib le  tonic act ion of a f ferent  s t imul i  f r o m  cold t h e r m o r e c e p t o r s  [3, 5, 6] on 
the cen t ra l  nervous  sys t em,  the invest igat ion desc r ibed  below was  c a r r i e d  out to study the effect  of inhala-  
t ion of cold a i r  on the autonomic functions and state of the cen t ra l  nervous  s y s t e m  during h y p e r t h e r m i a .  

EXPERIMENTAL METHOD 

In the expe r imen t s  of s e r i e s  I, 7 rabbi t s  we re  exposed for  2-2.5 h to h y p e r t h e r m i a  at a t e m p e r a t u r e  
of 40-45~ and a re la t ive  humidity of 20-30%. Next, against  this  background of s eve re  hype r the rmia ,  a i r  
at a t e m p e r a t u r e  of between - 1 0  and -20~  was  introduced for  60-80 min into the m a s k  through which the 
rabbi t  b rea thed  (volume veloc i ty  30-35 l i t e r s /min) .  In the expe r imen t s  of s e r i e s  II, 7 rabb i t s  inhaled cold 
a i r  fo r  the f i r s t  1.5-2 h of the i r  exposure  to hot and humid conditions, and t h e r e a f t e r  inhaled a i r  at a t e m -  
p e r a t u r e  of 40-45* C. In the cour se  of the expe r imen t  the r ec t a l  t e m p e r a t u r e ,  r e s p i r a t i o n  r a t e ,  pulse ra te ,  
sys to l ic  a r t e r i a l  p r e s s u r e ,  and e l ec t r i ca l  act ivi ty  of the occipi tal  and pa r i e t a l  lobes  of the b r a in  were  r e -  
corded.  The r e s p i r a t o r y  excurs ions  of the chest  we re  r eco rded  by means  of a ca rbon  powder rheos ta t  
t r a n s d u c e r  [1]. To de te rmine  the h e a r t  r a t e  the ECG was  r eco rded  in s tandard  lead II. The systol ic  blood 
p r e s s u r e  was  m e a s u r e d  by a b loodless  method in the a n i m a l s ' s  fo re l imb [7]. The EEG of the occipi tal  and 
pa r i e ta l  regions  were  r e c o r d e d  by monopolar  leads .  L ivanov ' s  method of reac t iv i ty  c u r v e s  [4] was  used  to 
de te rmine  cor t i ca l  exci tabi l i ty  and reac t iv i ty .  

EXPERIMENTAL RESULTS 

Exposure  to hea t  caused  an inc rease  in body t e m p e r a t u r e  on the ave rage  by 2.5~ a sharp  inc rease  
in the r e sp i r a t i on  and h e a r t  r a t e ,  a d e c r e a s e  in the sys to l ic  blood p r e s s u r e ,  and a dec rea se  in cor t ica l  
e l ec t r i ca l  act ivi ty,  exci tabi l i ty ,  and reac t iv i ty .  Evidence of the dec r ea se  in cor t i ca l  exci tabi l i ty  and r e a c -  
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TABLE 1. Effect of Inhalation of Cold Air  on Autonomic Functions and State of the Cerebra l  Cortex 
of Rabbits (MJ:m) 

Indices 

Rectal  t empera ture  (in deg) 
Respirat ion rate (per min) 
Heart  rate (beats per  rain) 
Systolic blood p res su re  

(in mm Hg) 
Mean amplitude of biopotentials 

(in #V) : 
in occipital cor tex  
in par ie ta l  cor tex 

Bioeleetr ieal  cor t ica l  response  
to repeti t ive photic stimulation 
of increas ing intensity: 

latent period (in sec) 
duration (in sec) 
amplitude of biopotentials 

during response  (in ~V) 

initial data 

38.6• 0.14 
54• 6 

252:~10 

i12~4 

125~8 

116• 

20.2• 
8.0~0.25 

190• 

Experiments of series I 

before in- 
halation 
of cold air  

41.1• 

306• 

294:~ii 

83~8 

63• 
70• 

23.5~-0.42 
4.1• 

156~12 

inhalation of a ir  at a t empera tu re  of betwee~ 
- 10 and - 20~ 

1 rain 5 min 10 min 60 rain 

41.2• 
217• 
344• 

121~12 
120• 

41.2• 
211• 
332• 

119• 

82• 
103~9 

19.5• 

8.5• 

160~19 

41.2• 
186• 
328• 

115• 

75~:6 
80~:7 

20.3• 
8.2• 0.42 

172-~21 

39.7• 0.20 
139• 12 
330• 12 

118• 

].06• 
113~10 

21.1• 0.44 

7.5:~0.45 

187~19 

Indices 

Rectal  t empera ture  (in deg) 
Respirat ion rate  (per rain) 
Heart  rate (beats per  min) 
Systolic blood p re s su re  

(in mm Hg) 
Mean amplitude of biopotentials 
(in #Y) : 

in occipital cor tex 
in par ie tal  cor tex  

Bioelectr ical  cor t ical  response 
to repeti t ive photic stimulation 
of increas ing intensity: 

latent period (in sec) 
duration (in see) 
amplitude of biopotentials 

during response  (in #V) : 

initial data 

38.4=~ 0.11 
62:~5 

259• 

121~5 

117• 
122• 

19.8• 

8.2• 

157~12 

E~ )eriments of ser ies  II 
before in- 
halation of 
w a r m  ai r  

39.4 :~ 0.16 

116• 

270• 

130• 

123~:15 
111:~6 

inhalation of a i r  at a t empera tu re  of 40-45~ 

1 rain 

39.4• 

288:~14 

314~:12 

109• 

97• 

5 rain 

39.6• 
365• 
348=~8 

89~4 

106• 

93• 

20.6• 
7.9• 

139~14 

20.1:~0.36 
8.5• 

150• 

m 

i0 rain 

39.7~0.13 

380~19 

341• 

98=L7 

99• 
89• 

20.8=~0A2 
7.6• 0.38 

130~12 

tivity was given by an increase  in the latent period of the bioelect r ical  response  to repeti t ive photic s t im- 
ulation of increas ing intensity, and a decrease  in its duration and in the amplitude of the potentials 
(Table 1, exper iments  of ser ies  3.  

Inhalation of cold air  produced an immediate slowing of respi ra t ion  and an increase  in the hear t  ra te .  
The rec ta l  t empera ture  remained at its maximal  level for  a fur ther  5-10 rain, and then gradually fell ,while 
the systolic blood p re s su re  rose  af ter  inhalation of cold air  for 4-6 min, and the latent period of the cor -  
t ical  e lec t r ica l  response  to photie stimulation was shortened and the duration of the response  itself was 
increased  (Table 1, Fig. 1). The amplitude of the cor t ica l  potentials increased  during the f i rs t  few 
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Fig. 1. Changes in occipi tal  biopotent ia ls  of a rabbi t  during repe t i t ive  
photic s t imulat ion of inc reas ing  intensi ty:  a) no rma l ,  r e c t a l  t e m p e r a -  
tu re  38.2~ b ) r e e t a l t e m p e r a t u r e 4 0 . 8  ~ e) r ec t a l  t e m p e r a t u r e  41.1~ 
d) a f t e r  inhalation of cold a i r  for  5 rain at a r ec t a l  t e m p e r a t u r e  of 41.5~ 
e) m a r k e r  of photic s t imulat ion.  

minutes  of inhalation of cold a i r ,  but it then began to fall  again. It did not r e tu rn  to i ts  initial  level  until the 
60th minute of inhalation of cold a i r .  

In the expe r imen t s  of s e r i e s  II, no m arked  changes in the functional s tate of the ca rd iovascu la r  and 
cen t ra l  ne rvous  s y s t e m s  were  obse rved  until the an imal  was changed over  f r o m  brea th ing  cold to brea th ing  
w a r m e d  a i r .  The r e c t a l  t e m p e r a t u r e  then ro se  by I~ and the r e sp i r a t i on  ra te  inc reased  to 116 per  rain. 

Inhalation of w a r m e d  a i r  caused an immedia te  and sharp  i nc rea se  in the r e sp i r a t i on  ra t e  (which was  
m o r e  than doublec~ and h e a r t  r a te ,  a dec rea se  in cor t i ca l  e l ec t r i ca l  act ivi ty,  and a fal l  of blood p r e s s u r e .  
No definite changes in cor t ica l  exci tabi l i ty  and reac t iv i ty  could be detected (Table 1). 

Hence, inhalation of cold a i r  during s imul taneous  exposure  to a high ex te rna l  envi ronmenta l  t e m p e r -  
a ture  can pre~cent the development  of d i s turbances  due to h y p e r t h e r m i a  in an imals .  Changing over  to in- 
halat ion of w a r m  a i r  causes  an immedia te  and cons iderable  inc rease  in the r e sp i r a t i on  ra te ,  a fal l  of blood 
p r e s s u r e ,  e tc .  This  fact  is  evidence of the specia l  ro le  of af ferent  impulses  f r o m  t h e r m o r e c e p t o r s  in the 
development  of d i s tu rbances  of the regu la to ry  function of the cen t ra l  nervous  s y s t e m  during hype r the rmia .  

During inhalation of cold a i r ,  informat ion f r o m  the cold r e c e p t o r s  of the r e s p i r a t o r y  t r a c t  helps  to 
r e s t o r e  the n o r m a l  functions of the body. This  is shown by the fact  that the change to inhalation of cold a i r  
immedia t e ly  evokes  r e s p o n s e s  a imed  at r e s to r ing  the no rma l  act ivi ty of vi ta l ly  impor tan t  s y s t e m s  of the 
body. Since the poss ib le  heat  em i s s i on  v ia  the r e s p i r a t o r y  organs  is e x t r e m e l y  l imi ted  [8, 10], and the 
r ec t a l  t e m p e r a t u r e  did not fall  during the f i r s t  minutes  of inhalation of cold a i r ,  it can be cons idered  that  
the ro le  of a change in the heat  ba lance  of the body in the mani fes ta t ion  of the initial posi t ive effect  is 
l e s s  impor tan t .  
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