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In acute  expe r imen t s  on 22 ca ts ,  cooling the l imbs  in mos t  cases  led to v a s o c o n s t r i c t o r  
r e s p o n s e s  of the g a s t r i c  v e s s e l s ;  l e s s  commonly  d i la ta t ion  of the g a s t r i c  v e s s e l s  or  b i -  
phas ic  r eac t ions  were  obse rved .  As a ru le  t hese  r eac t ions  began without a latent  per iod .  
Af te r  d ivis ion of the skin and ne rves  at the base  of the l imb no reac t ions  of the ga s t r i c  
v e s s e l s  to cooling of the l imb were  obse rved .  

Inves t iga t ions  into the effects  of loca l  wet and cold on an ima l s  have been under taken for  s e v e r a l  y e a r s  
at the w r i t e r ' s  c l in ic  [1-3]. During prolonged exposure  of the dog ' s  l imb to wet and cold, s e ns o r y  d i s o r d e r s  
were  found, 'and p e r s i s t e n t  spasm Of the l imb v e s s e l s  were  detected by con t ras t  angiography.  Meanwhile the 
dogs los t  the i r  appet i te ,  re fused  to eat, vomited,  and lost  up to 2.5 kg in weight.  

These  obse rva t ions  s e rved  as the b a s i s  for  fu r the r  expe r imen t s  to study the effects  of local  exposure  
to wet and cold on the g a s t r i c  v e s s e l s .  

F ig .  1. React ion of v e s s e l s  to local  cooling of ca t ' s  l imbs  in i c e -  
cold wa te r  fo r  20 rain. F r o m  top to bottom: genera l  a r t e r i a l  p r e s -  
su re ,  perfusiQn p r e s s u r e  in g a s t r i c  v e s s e l s ,  m a r k e r  of s t imula t ion ,  
t i m e  m a r k e r ,  a, b, c} Success ive  r eco rd ings .  
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EXPERIMENTAL METHOD AND RESULTS 

In acute  expe r imen t s  on ca t s ,  t r acheo tomy,  d i s sec t ion  of the v e s s e l s ,  and l apa ro tomy  were  p e r f o r m e d  
under  e the r  anes thes ia ,  and t h e r e a f t e r  the exper iment  was c a r r i e d  out without anes thes ia .  The a r t e r i a l  
p r e s s u r e  was r e c o r d e d  by a m e r c u r y  m a n o m e t e r  in the left ea ro t e id  a r t e r y ,  and changes in the r e s i s t a n c e  
of the ve s se l s  were  m e a s u r e d  by means  of a per fus ion  pump in the left g a s t r i c  a r t e r y  under  condit ions ex-  
cluding a c o l l a t e r a l  c i r cu la t ion  to the s tomach.  The an imals  were  immobi l i zed  with l is thenon and m a i n -  
ta ined on a r t i f i c i a l  r e s p i r a t i o n .  The hind l imbs  were  i m m e r s e d  in i c e - c o l d  wate r  up to the mid- th igh .  Ex-  
posu re  to cold continued for  10 to 30 rain. In 22 expe r imen t s  44 obse rva t ions  were  made.  

The latent  pe r iod  of r eac t ions  of the v e s s e l s  to l imb cooling was absent  in 33 c a s e s ,  and in 11 ca ses  
changes in p r e s s u r e  appea red  a f t e r  10-40 sec .  In 30 ca ses  during exposure  to cold the per fus ion  p r e s s u r e  
was i n c r e a s e d  by 10-30 mm or  more ,  in 4 ca ses  it was reduced  by 20 mm or  m o r e ,  and in 7 c a s e s  the r e s -  
ponse  was b iphas ic  in cha r ac t e r ;  in 3 ca ses  t h e r e  was no r e sponse .  As a ru le  the b iphas ic  r eac t ion  b e -  
gan with a s m a l l  or  m o d e r a t e  i n c r e a s e  in per fus ion  p r e s s u r e  followed by a g radua l  d e c r e a s e  to the in i t ia l  
l eve l  or  below it fo r  20-30 ram. 

The in i t ia l  and subsequent  r eac t ions  of the g a s t r i c  v e s s e l s  were  c l e a r l y  d i f fe ren t ia ted  on the r e s i s t o -  
g r a m s  (Fig. 1). The in i t ia l  reac t ion ,  with ve ry  few except ions ,  was a lmos t  ins tantaneous and sharp .  The 
subsequent i n c r e a s e  in per fus ion  p r e s s u r e  took p lace  gradua l ly ,  to r e a c h  a maximum during the f i r s t  1-3 
rain of cooling, but in some cases  only towards  the end of exposure  to cold.  

In 4 t e s t s ,  throughout the pe r iod  of cooling r egu la r ,  pe r iod ic  r i s e s  and fa l l s  of p r e s s u r e  to the in i t ia l  
leve l  or  s l ight ly  below it were  obse rved .  These  f luctuat ions of p r e s s u r e  cea sed  s imul taneous ly  with the 
end of cooling. 

In n e a r l y  a l l  expe r imen t s  a pro longed a f t e r - e f f ec t  of cold s t imula t ion  was obse rved ,  cons is t ing  of a 
p e r s i s t e n t  i n c r e a s e  or ,  l e s s  f requent ly ,  d e c r e a s e  in the per fus ion  p r e s s u r e .  The longer  the dura t ion  of 
cooling of the l imb,  the m o r e  p e r s i s t e n t  the a f t e r - e f f ec t .  In four  expe r imen t s  the per fus ion  p r e s s u r e  con-  
t inued to r i s e  a f te r  the end of cooling for  s e v e r a l  minutes  longer .  Spontaneous r e c o v e r y  of the per fus ion  
p r e s s u r e  10-30 min a f t e r  cooling was obse rved  in only 8 c a s e s ,  and in 36 t e s t s  no r e tu rn  to the in i t i a l  l eve l  
took p lace .  

The r eac t ions  of the gene ra l  a r t e r i a l  p r e s s u r e  to local  cooling of the l imb were  c h a r a c t e r i z e d  by an 
ini t ia l ,  t r ans i en t  e levat ion by 10-20 ram. La te r ,  as a ru le ,  the p r e s s u r e  fe l l  g radua l ly  and cons ide rab ly .  
Only in 7 ca ses  was the p r e s s u r e  in the  common caro t id  a r t e r y  not reduced below i ts  in i t ia l  leve l .  The 
per fus ion  p r e s s u r e  e i the r  continued to r i s e  or ,  having reached  i ts  maximum,  r e m a i n e d  s tab le .  

The d e c r e a s e  in a r t e r i a l  p r e s s u r e  developed much m o r e  s lowly and was l e s s  m a r k e d  in i ts  deg ree  
than the i n c r e a s e  in r e s i s t a n c e  in the pe r fused  v e s s e l .  Agains t  the background of a lowered  a r t e r i a l  p r e s -  
su re ,  a l l  v i s ib l e  f luctuat ions in i ts l eve l  co r r e sponded  to changes in the per fus ion  p r e s s u r e  and developed 
s imul taneous ly  with them, and v ice  v e r s a .  However,  in these  c a s e s  a l so  the f luctuat ions  of p r e s s u r e  in the 
g a s t r i c  v e s s e l s  were  h igher  than in the  common caro t id  a r t e r y .  Usual ly  the a r t e r i a l  p r e s s u r e  did not sub-  
sequent ly  r i s e  above i ts  in i t ia l  level ,  nor  did it r e tu rn  spontaneously  to n o r m a l  a f t e r  cooling. 

The d e c r e a s e  in gene ra l  a r t e r i a l  p r e s s u r e  in these  expe r imen t s  can be cons ide red  to be due to t r a u m a  
a s soc i a t ed  with the method and to gene ra l  hypo the rmia  developing at the end of pro longed cooling of the 
l imbs .  

The ins tantaneous reac t ion  of these  r e s i s t i v e  v e s s e l s  to local  cooling indicated the re f lex  mechan i sm 
of this  phenomenon. This  hypothes is  is conf i rmed  by the fact that a c i r c u l a r  inc i s ion  in the skin at the base  
of the l imbs  d e p r e s s e d  the r e s p o n s e s  of the a r t e r i a l  and per fus ion  p r e s s u r e  only p a r t i a l l y ,  while d ivis ion 
of the skin and the f emora l  and sc ia t i c  ne rves  at this  same level  abol ished the in i t ia l  r eac t ion  of the v e s s e l s  
to cooling. Meanwhile,  in two of the four expe r imen t s  c a r r i e d  out a f t e r  d iv is ion  of the skin and ne rves  the  
per fus ion  p r e s s u r e  in the left  g a s t r i c  a r t e r y  was  i nc rea sed ,  and in one exper imen t  it  was reduced,  10 min 
o r  m o r e  a f te r  the beginning of cooling, indicat ing the act ion of humora l  f ac to r s  accumula t ing  in the c i r -  
culat ing blood during this  per iod .  Other  evidence in favor  of this  hypothes is  is  given by the l a t e r  r e sponses  
of the v e s s e l s  during cooling, and a lso  by the prolonged a f t e r - e f f ec t .  

The p r o c e s s e s  lying at the b a s i s  of r e sponses  of the g a s t r i c  v e s s e l s  to l imb cooling may  be r e g a r d e d  
as taking p lace  in two s tages .  The f i r s t  s tage is that of a rap id  reac t ion ,  in the m a j o r i t y  of cases  one of 
spasm of the v e s s e l s  due to re f lex  inf luences.  This  is followed by the act ion of vasoac t ive  humora l  sub-  
s tances .  
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