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INTRODUCTION 
Thermoregulatory r e a c t i o n s  can be i n i t i a t e d  by d i f f e r e n t  l o c a l i z e d  

the rmorecep to r s .  One of the  p r i n c i p a l  q u e s t i o n s  i n  thermoregula t ion i s  - 
what a r e  t h e  c o n t r i b u t i o n s  of t h e s e  d i f f e r e n t  thermoreceptors  i n  t h e  
e f f e c t o r  r e a c t i o n s .  The magnitude of t h e  inpu t  s i g n a l  from s k i n  c o l d  
r e c e p t o r s  depends on t h e  impulse f requency and t h e  number of a c t i v e  
r e c e p t o r s .  The l a t t e r  could be e s t i m a t e d  i n  men by t h e  number of 
s e n s i t i v e  cold s p o t s .  The r e s p i r a t o r y  system i s  involved i n  t h e  
the rmoregu la t ion  ( 1 , 2 ) .  We wanted t o  determine t h e  r e l a t i o n s h i p  between 
t h e  number of co ld  spots and r e s p i r a t o r y  responses  i n  r e s t i n g  men. 

METHOD 
I n  men t h e  number of cold  s p o t s  was c a l c u l a t e d  on 25 crn"'sections of 

forearm, hand, face,  t h i g h  and f o o t  a t  t h e  ambient temperature  of 26 C .  
For these  tests a special  thermode was used wi th  t h e  t i p  diameter 1 mm 
and t i p  t empera tu re  +3-4' C .  Minute volume, r e s p i r a t o r y  r a t e ,  t i d a l  
volume, oxygen up take ,  t r u e  oxygen ( m l  0 2  e x t r a c t e d  100 m l  exp i red  a i r  
volume) and C02 p roduc t ion  were recorded b e f o r e ,  d u r i n g  and a f t e r  t h e  
a c u t e  c o o l i n g  of each region f i r s t l y  t e s t e d  f o r  co ld  s p o t s .  I n  eve ry  
experiment o n l y  one of mentioned a r e a s  was cooled by 10-12' C with t h e  
r a t e  0.02-0.03° C / s .  The r e s p i r a t o r y  parameters  were recorded wi th  a 
Beckman metabo l i c  ca r t .  

RESULTS 
A g r e a t  number of forearm o r  foo t  c o l d  s p o t s  was accompanied with t h e  

h i g h  minute volume and r e s p i r a t o r y  r a t e  bu t  t h e  low true oxygen. No 
r e l a t i o n s h i p  between t h e  examined r e s p i r a t o r y  parameters  and t h e  number 
of cold  s p o t s  i n  t h e  hand,  th igh  and f a c e  was observed.  I t  may i n d i c a t e  a 
v a r i o u s  c o n t r i b u t i o n  of s k i n  the rmorecep to r s  with d i f f e r e n t  l o c a l i s a t i o n  
t o  the  r e s p i r a t o r y  modulation.  

Af te r  t h e  a d a p t a t i o n  t o  co ld  t h e  men (out- of- doors S ibe r ian  b u i l d e r s )  
had a lower number of forearm c o l d  s p o t s ,  a lower minute volume and a 
h i g h e r  t r u e  oxygen i n  comparison wi th  nonadapted ones  ( 3 ) .  Thus we can 
sugges t  t h a t  t h e  a d a p t i v e  changes of t h e  p e r i p h e r a l  temperature i n p u t  
t a k e  p a r t  i n  t h e  r e s p i r a t o r y  a d a p t i v e  m o d i f i c a t i o n s .  The low v e n t i l a t i o n  
may result i n  t h e  d imin i sh ing  of the r e s p i r a t o r y  hea t  l o s s ,  and the  n igh 
t r u e  oxygen may s i g n i f y  an  i n c r e a s e  i n  h e a t  p roduc t ion .  

The l o c a l  a c u t e  c o o l i n g  of each a r e a  (except  t h e  t h i g h )  caused t h e  
shor t- t ime  changes i n  r e s p i r a t i o n ,  b u t  t h e  pa t t e rns  of responses were 
d i f f e r e n t .  While c o o l i n g  the  hand,  forearm and f a c e  the i n c r e a s e  of 
oxygen up take  (about  20% ) was observed i n  a l l  c a s e s :  i n  t h e  c a s e  of 
forearm c o o l i n g  i t  was due t o  r e s p i r a t o r y  r a t e  i n c r e a s i n g  by 30% but w i t h  
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hand and f a c e  coo l ing  i t  was mostly t h e  result  of t i d a l  volume (10%) and 
t r u e  oxygen i n c r e a s e  (10%).  Th i s  a l s o  conf i rms t h e  f u n c t i o n a l  i n e q u a l i t y  
of thermoreceptors  of d i f f e r e n t  s k i n  r e g i o n s .  

During coo l ing  of t h e  forearm and hand t h e  s k i n  temperature  a t  t h e  peak 
oxygen uptake response t o  t h e  c o o l i n g  depended on t h e  number of co ld  
s p o t s  i n  t h e s e  areas. I n  c a s e s  of g r e a t e r  number of co ld  s p o t s ,  t.he s k i n  
temperature  a t  t h e  peak of t h e  oxygen uptake response a l s o  h igher .  T h a t  
is t h e  g r e a t e r  number of co ld  spots,  less coo l ing  is  r e q u i r e d  t o  a t t a i n  a 
g iven oxygen up take  response  t o  t h e  c o o l i n g .  

I n  a separate s e r i e s  we found out t h a t  t h e  responses t o  f o o t  coo l ing  i n  
men wi th  high r e s p i r a t o r y  ra tes  d i f f e r e d  from those  with low i n i t i a l  
r e s p i r a t o r y  rates.  I n  t h e  group of tachypnoic  men (15.950.9 /min) ,  f o o t  
c o o l i n g  decreased the  m i n u t e  volume by 22%, t i d a l  volume by 28% and 
osygen upt.ake by 20%. On t h e  c o n t r a r y ,  i n  bradypnoic men (8.151.1 /min) 
f o o t  c o o l i n g  i n c r e a s e d  t h e  minute volume by 34%, t i d a l  volume by 60% and 
osygen uptake by 31%. Thus the  r e s p i r a t o r y  response  t o  t h e  l o c a l  c o o l i n g  
of t h e  same r e g i o n  depends on t h e  i n i t i a l  r e s p i r a t o r y  p a t t e r n .  

CONCLUSION 
The number of c o l d  s p o t s  i n  t h e  hand,  f a c e  and th igh  does not  c o r r e l a t e  

wi th  t h e  r e s p i r a t o r y  va lues  i n  r e s t .  The c o r r e l a t i o n  of r e s p i r a t o r y  
parameters  wi th  the  number of c o l d  s p o t s  on forearm and f o o t  i n  
thermoneutra l  c o n d i t i o n s  could  i n d i c a t e  t h e  importance of s t a t i c  a c t i v i t y  
of some s k i n  thermoreceptors  i n  t h e  r e s p i r a t o r y  modulation.  Reduction of 
t h e  number of forearm c o l d- s e n s i t i v e  r e c e p t o r s  i n  co ld  adapted men i s  
accompanied by v e n t i l a t i o n  d e c r e a s e  and t r u e  oxygen i n c r e a s e .  

The dynamic response  of c o l d- s e n s i t i v e  r e c e p t o r s  determines  t h e  s k i n  
t empera tu re  a t  wh ich  the maximal metabo l i c  response t o  local  a c u t e  
c o o l i n g  is  observed.  The p a t t e r n  of resp i ra tory  response depends on t h e  
s k i n  reg ion  where a c u t e  c o o l i n g  is performed. The l a t t e r  may i n d i c a t e  t h e  
d i f f e r e n t  importance of v a r i o u s  l o c a l i z e d  s k i n  thermoreceptors  f o r  
r e s p i r a t i o n .  

Cold s e n s a t i o n  of t h e  f o o t  i n  t achypnoic  men is  i n c r e a s e d  i n  comparison 
w i t h  bradypnoic ones. The l o c a l  c o o l i n g  of t h e  f o o t  causes  t h e  o p p o s i t e  
r e s p i r a t o r y  response  i n  tachy - and bradypnoic persons.  This  s u g g e s t s  
t h a t  t h e  i n i t i a l  r e s p i r a t o r y  p a t t e r n  could  determine t h e  r e s p i r a t o r y  
r e a c t i o n  t o  e x t e r n a l  temperature  s t i m u l a t i o n .  
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