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Activi ty  of the en te rochromaff in  s y s t em (serotonin concentra t ion in the blood s t r e a m  and 
s tomach w a l l ) w a s  inves t iga ted  during acute (30, 60, 180 min) and chronic  (1, 3, 7, 14, 21, 30 
days) action of modera te  cold (5~ During the f i r s t  60 min of cooling, act ivat ion of the func- 
t ion of the en te rochromaf f in  s y s t em  was  observed.  Af ter  3 h and during the f i r s t  7 days  of 
chronic  cooling a dec rea se  in the serotonin concentrat ion in the blood and s tomach wall  was  
recorded.  The 5 -hydroxy t ryp tamine  concentrat ion in the ra te  of both groups  was  subsequently 
(on the 14th, 21st, and 30th days) about equal. 

The serotonin concentrat ion in the blood and s tomach wall  was  studied as an index of the functional 
act ivi ty  of the en te rochromaff in  sys t em during acute and chronic  exposure  to modera t e  cold. 

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

Noninbred male  r a t s  weighing 200-220 g were  used. In the expe r imen t s  with s h o r t - t e r m  cooling the 
an imals  were  fixed in specia l  c a s e s  and kept in a chamber  for  30, 60, and 180 min. Ai r  at a fixed t e m p e r a -  
ture  of 5 • l~ was  pa s s ed  through the chamber  continously. In the expe r imen t s  with prolonged cooling 
the ra t s  were  kept separa te ly  in cages  in which the a i r  t e m p e r a t u r e  was  5 ~- I~ for  1, 3, 7, 14, 21, and 30 
days.  Control  an imals  were  kept under  the same conditions but at 21 ~: I~ The an imals  we re  f i r s t  adapted 
to the cages  daily for  3-4 days.  At the end of the exper iment  the r a t s  we re  decapitated,  blood was  col lected 
in hepar inized tubes, and the s tomach was  removed.  The s tomach wal l  was  washed  to r emove  content, 
weighed, and homogenized.  The serotonin concentrat ion in the s tomach t i ssue  ex t rac t  and in whole blood 
was  de te rmined  by a f luo romet r i c  method by the ninhydrin reac t ion  [1]. F luorescence  was  measu red  on a 
"Bian-130" f l u o r i m e t e r  at wavelengths  of 360 nm (excitation) and 530 nm (f luorescence).  

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

The t he rmoregu l a to ry  reac t ion  was  inves t igated with r e spec t  to physiological  indices  of gas  exchange 
and t e m p e r a t u r e  m e a s u r e m e n t  during acute (30, 60, 180 rain) and chronic  (1, 3, 7, 14, 21, 30 days) exposure  
to the  action of modera t e  cold (5~ The exper imen t s  showed that during s h o r t - t e r m  cooling, even though 
the level  of  gas  exchange (oxygen consumption and carbon dioxide elimination) was  approx imate ly  doubled, 
the ra t s  developed a mild degree  of hypothermia .  During l o n g - t e r m  exposure  to cooling the heat fo rmat ion  
was  inc reased  by only 15-20%, but this  level  was sufficient to ensure  a high r e s i s t ance  to the hypothermic  
effect  [2]. 

During s h o r t - t e r m  cooling the blood serotonin concentrat ion changed va r ious ly  (Fig. 1). During the 
f i r s t  60 rain a marked  i nc r ea s e  in the concentrat ion of serotonin was observed,  but a f t e r  180 rain i ts  blood 
level  in the cooled r a t s  was  dist inct ly lower  than in the control  group of animals .  Changes in the serotonin 
concentrat ion in the s tomach wall  were  approximate ly  s imi l a r  (Fig. 1). 
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Fig. 1. Serotonin concentrat ion in blood (A) and s tomach wall  (B) of 
r a t s  during s h o r t - t e r m  cooling. Ordinate,  serotonin concentrat ion 
(in percen t  of control);  absc i ssa ,  t ime  of cooling (in min). The n o r -  
real serotonin concentrat ion in the blood is  32-37 ~g%, and in the 
s tomach wall  3.6-4.3 ~g /g .  

Fig. 2. Serotonin concentrat ion in blood (A) and s tomach wall  (B) of 
r a t s  during chronic exposure  to cooling. Absc i ssa ,  t ime  of cooling 
in days. Remainder  of legend as  in Fig. 1. 

Invest igat ion of the serotonin concentrat ion in the blood and s tomach wall  during 30 days of exposure  
to modera te  cold showed that  in the f i r s t  7 days i ts  concentrat ion in these  t i s sues  is  lower  than in the con- 
t ro l  r a t s  (Fig. 2). At all  the other  t imes  of cooling when t e s t s  we re  c a r r i e d  out (14th, 21, and 30 days) the 
serotonin concentrat ion in the blood and s tomach wall  was  not significantly changed. 

The r e su l t s  desc r ibed  above show that during both s h o r t - t e r m  and l o n g - t e r m  cooling changes in the 
serotonin concentrat ion follow a pa ra l l e l  course  in the blood and s tomach wall.  This  fact  shows that the 
main source  of the c i rcula t ing serotonin is evidently the en te rochromaff in  ce l l s  of the gas t ro - in t e s t ina l  
t rac t ,  which p e r f o r m  an endocrine function [3]. Changes in the serotonin concentra t ion in the blood and 
s tomach wal l  during sho r t -  and l o n g - t e r m  cooling can be explained in two ways.  The mos t  probable  explana-  
tion is that during the f i r s t  50 min of action of cold there  is activation of the function of the en te rochromaff in  
sys tem.  Inc r ea se  synthes is  of serot inin  and i ts  secre t ion  into the blood s t r e a m  a re  obse rved  under these 
c i r cums tances .  Start ing f rom the 3rd h and during the f i r s t  7 days  of cooling the synthesizing capaci ty  of 
the chromaff in  t i s sue  b e c o m e s  exhausted, as is shown by a d e c r e a s e  in the serotonin concentra t ion in the 
s tomach wall  and in the blood s t ream.  At l a t e r  pe r iods  of the invest igat ion of chronic exposure  to cold 
(14, 21, and 30 days) adaptation of the function of the en te rochromaff in  sys t em to the inc reased  l ibera t ion 
of heat evidently t akes  place,  and for  this  reason  the serotonin level  in the blood and s tomach  wall  t i s sues  
r e tu rns  to i t s  initial  value. On the other  hand, the dec rea se  in the serotonin concentrat ion in the blood and 
s tomach wal l  could be  explained by  i t s  i nc reased  el iminaNon f rom the blood s t ream.  
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