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Active heating of sus l iks  on emerg ing  f r o m  hibernat ion is  c losely  linked with the in tens i -  
f icat ion of shiver ing the rmogenes i s .  In t raper i tonea l  inject ion of 5-hydroxytryptophan (a 
serotonin p r e c u r s o r )  into sus l iks  r educes  shiver ing t he rmogenes i s  marked ly  in the awaken-  
ing an imals  and de lays  the i r  r e w a r m i n g .  
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The  authors  of  the hypothes is  that biogenic amines  pa r t i c ipa t e  in the regulat ion of body t e m p e r a t u r e  
[5] cons idered  that serotonin r a i s e s  it .  However ,  a f te r  injection of serotonin  o r  i t s  p r e c u r s o r ,  5 -hydroxy-  
t ryptophan,  a fal l  of body t e m p e r a t u r e  was found in ra t s  [9], m i c e  [3], rabbi t s  [6], sheep [4], and golden 
h a m s t e r s  [7]. 5-Hydroxytryptophan sharp ly  inhibits the r ewarming  of sus l iks  on awakening f r o m  h iberna-  
tion [1]. The  mechan i sm of act ion of serotonin and i ts  p r e c u r s o r  on t e m p e r a t u r e  regulat ion r e m a i n s  un-  
explained. 

The  object  of this invest igat ion was to study the effect  of  5-hydroxytryptophan on sh iver ing  t h e r m o -  
genes i s  of sus l iks  awakening f r o m  hibernat ion.  

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

E:~periments were  c a r r i e d  out on m a l e  r ed -checked  sus t iks  (Citellus m a j o r  e ry throgenius  Brandt) .  
In the fal l  the an imals  fel l  into hibernat ion under  n e a r - n a t u r a l  conditions at a t e m p e r a t u r e  of 3-3.5~ 
E m e r g e n c e  f r o m  hibernat ion was studied in Apri l ,  when the an ima l s  were  moved into a room with a t e m -  
p e r a t u r e  of  20-22~ During awakening of the sus l iks  the e lec t r i ca l  act ivi ty of the ce rv ica l  por t ion  of the 
t r apez ius  musc l e ,  the longiss imus  dors i ,  and the t ibial is  an te r io r  musc l e s  and the body t e m p e r a t u r e  were  
r eco rded  eve ry  15 rain. The  EMG was r eco r ded  with wi re  e l ec t rodes  which p ie rced  the musc les  to be  
tes ted .  The level  of  the EMG was es t ima ted  by  means  of i n t eg ra to r s  and exp re s sed  as  effect ive ,values of 
ampli tude (pVeff). Th  e body t e m p e r a t u r e  was m e a s u r e d  by an o rd inary  or  e l ec t r i c  t h e r m o m e t e r  inse r ted  
into the r e c t u m  to a depth of 8 cm.  The  beginning of ac t ive  r e w a r m i n g  of the susl ik  was de te rmined  by 
m e a s u r i n g  the eadave r i e  t e m p e r a t u r e  of a sus l ik  killed in a s ta te  of  hibernat ion.  5-Hydroxytryptophan was 
injected in t raper i tonea l ly  in a dose of 50 m g / k g  immedia te ly  a f te r  the init ial  m e a s u r e m e n t s .  

EXPERIMENTAL RESULTS AND DISCUSSION 

The  initial  body t e m p e r a t u r e  of the an imals  was about 4~ T e m p e r a t u r e  curves  of the control  s u s -  
l iks ,  of an imals  rece iv ing  5-hydroxytryptophan,  and of the dead susl ik  coincided dur ing the f i r s t  30 min 
a f t e r  r emova l  into the w a r m  room.  Af ter  the t e m p e r a t u r e  of the living sus l iks  had reached 11-12~ it rose  
m o r e  rapidly than the t e m p e r a t u r e  of the dead animal .  It was evidently then that the mechan i sms  of t h e rmo -  
genes is  were  act ivated and a p r o c e s s  of act ive heating began. The  body t e m p e r a t u r e  of the control  an imals  
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Fig. 1. Electrical  activity of muscles of 
susliks during awakening: a) control sus- 
liks; b) susliks receiving 5-hydroxytrypto- 
phan; !)  longissimus dorsi ,  2) trapezius, 
3) tibialis anterior muscles.  Abscissa, time 
after  beginning of rewarming (in min); ordi-  
nate, electr ical  activity of muscles (in/~Veff). 

reached 36.8 • 0.71~ 135 rain after the beginning of 
rewarming, and thereafter  it remained unchanged. 

5-Hydroxytryptophan caused definite slowing of 
rewarming of the awakening susliks. The inhibitory 
effect began to appear after 75 rain, and by the end of 
rewarming of the control animals the body temperature 
of the susliks receiving 5--hydroxytryptophan had reached 
only 29.1 -~ 0.58~ The i r  subsequent rewarming ceased 
after  3-5 h. 

By the 45th minute, i.e.,  the beginning of active 
rewarming, the integral amplitude of the EMG of the 
cervical and dorsal  muscles had increased considerably 
(Fig. 1). Maximal values of the EMG of the control 
animals were observed between 60 and 90 mino This 
was also the time of the fastest increase in the body 
tempe rature.  

Contractile activity of  the muscles,  especially of those most concerned with chemical temperature 
regulation (the trapezius and longissimus dorsi  muscles) was reduced by the action of 5-hydroxytryptophan 
to two thirds of its level in the control animals (P < 0.05). 

The results  are  in harmony with information showing the hypothermic action of serotonin and 5-hy- 
droxytryptophan on nonhibernating animals [3-6] and they confirm the view that serotonin is a factor con- 
tributing to the loss of heat by the body [8]. However, serotonin evidently acts not only on the center for 
heat loss, as was hitherto considered, but also on heat production, for it inhibits shivering thermogenesis.  
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