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Acute expe r imen t s  on rabbi t s  have shown that inject ion of adrenal in  and noradrena l tn  (2-200 pg]kg) 
lowers  the t e m p e r a t u r e  and o~,gen tension and causes  a t e m p o r a r y  i nc rea se  in the blood flow in the g a s t r o -  
cnemius musc le .  The author  cons ide rs  that the fal l  in t e m p e r a t u r e  in the musc ie  is  connected wi th  in tens i -  
f icat ion of endothermic  p r o c e s s e s .  

The work  of N. I. Puti l in and co l l abora to r s  has shown that when an organ  changes f rom one functional 
s tate  into another ,  r egu la r  per iodic  fluctuations of t e m p e r a t u r e  a r e  obse rved  and, to some extent,  these  
may s e rve  as  a p r e s s u r e  of the intensi ty and direct ion of metabol ic  p r o c e s s e s  |3, 8]. 

Adrenal in and noradrena l in  a r e  known to have a m a r k e d  effect  on changes in ~ .~tabol ism in d i f ferent  
o rgans  and t i s sues  [5, 9]. 

Accordingly,  in the p re sen t  invest igat ion the t empe ra tu r e ,  oxygen tension (pC~) and blood flow w e r e  
studied in a ske le ta l  musc le  following int ravenous injection of these subs tances .  

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

Acute expe r /men t s  we re  p e r f o r m e d  on rabbi t s .  The t empera tu re ,  pO~, and blood flow were  m e a s u r e d  
in the gas t rocnemius  musc le  by the methods used in our  prev ious  invest igat ions [2]. The t e m p e r a t u r e  was  
measu red  by a copper -cons tan tan  thermocouple ,  the veloci ty  of the blood Flow by Hense l ' s  t he rmoprobe ,  
and pO 2 by a po la rographic  method.  The de tec to r s  we re  connected to m i r r o r  ga lvanomete r s ,  and the d e -  
f lect ions of the b e a m s  of light we re  recorded  on the paper  of a photokymograph.  Af ter  the changes in these  
indices of the rabbi t  had been recorded  in a s ta te  of physiological  res t ,  adrenal in  or  noradrena l in  was in -  
jected int ravenously  in doses  of 2, 10, o r  200 pg/kg body weight, made  up in 1 ml  physiological  sa l ine  a t  a 
t e m p e r a t u r e  of 38". 

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

Int ravenous  injection of 1 ml  physiological  saline caused no changes in the t e m p e r a t u r e ,  p02, and 
blood flow in the musc le .  

Injection of adrenal in  in a dose of 2 pg/kg led to a d e c r e a s e  in t e m p e r a t u r e  by 0.21+0.02 ~ and pO~ 
by 27• (P < 0.001), whi le the  blood flow diminished "after a b r i e f  i nc rea se  (Fig. IA}. Inject ion o[ 
l a r g e r  doses  of adrenal in  (I0 pg/kg) was  accompanied  by  a dec r ea se  of t e m p e r a t u r e  by 0.48~0.0033 ~ 
(P < 0.00I), and of pO z by 60~2.5% (P < 0.001), while the blood flow inc reased  a f te r  a d e c r e a s e  las t ing fo r  
1 rain. This  i nc rea se  continued for  between 2 and 15 min, and was followed by a prolonged d e c r e a s e  of the 
blood flow in the musc le  (F~g. 1B). More  marked  changes of t empe ra tu r e ,  pO2, and blood flow in the m u s -  
cle were  obse rved  a f t e r  inject ion of adrenal in  in a dose of 200 ~ .  This  dose  lowered the t e m p e r a t u r e  
by 1.5~0.08 ~ (p < 0.001) and the pO~ by 80:~4.35% (P < 0.001). The i nc rea se  of blood flow continued longer  
in this group of e x p e r i m e n t s  than in those mentioned above, but a f te r  30-40 rain the blood flow in the m u s -  
cle fel l  below i ts  initial  level .  This  dec r ea s e  pe r s i s t ed  throughout the per iod of obse rva t ion  (Fig. IC)o 
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Fig. 1. Changes in temper~Lture {T), oxygen tension {p02) , 
and blood flow (B1) in th~ g~Lstrocvemtus muscle  of s rabbi t  
a f t e r  in t ravenous injection of adrenal in in doses  of: 2 pgfkg 
(A), 10 p J k g  (B), and 200 pg/kg (C). Ver t ica l  line r e p r e -  
sents  moment  of injection of drug, horizontal  line r e p r e s e n t s  
init ial  level  of t empera tu re  (1), pO 2 (2), and blood flow (3). 
Cal ibrat ion scales:  t empera tu re  0.5, pO 2 50%, blood flow 20 
mm (in mi l l ime te r s  of gal~.tnometer scale) .  Below -- t ime 
m a r k e r  (5 rain). 
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Fig. 2. Changes in t empera tu re ,  oxygen tension,  and blood flow In gas -  
t rocnemius  musc le  of rabbit  a f t e r  in t ravenous injection of adrenal in  (A) 
and noradre r~ l ine  (B) in a dose of 200 ~. /kg body weight. Legend as 
in Fig .  1. 

Similar  changes in t empera tu re ,  pO2, and blood flow in the muscle  were  observed  a f te r  intravenous 
inject ion of noradrenal in  in a dose of 200 pg/kg (Fig. 2B). The muscle  t e m p e r a t u r e  in these exper iments  
fell  by 0.41~0.035 ~ and pO~ fell  by 86+0.22% (P < 0.001). As the ~-esults given in Fig.  ZA show, adrenationin~t 
dose of 200 pg/kg caused a g r ea t e r  d e c r e a s e  in muscle t empera tu re  (by 1.09~0.0S7 ~ than noradrenal in  
(P < 0.001). So far  as pO~ is concerned,  the dif ference was only 6% (P < 0.05). The changes in blood flow 
occur red  in two phases:  an i nc rease  was observed  a f te r  injection, to be followed by u dec rease  below the 
init ial  level  (Fig. 2B). 

The dec rease  in pO 2 in the rabbit,  s musc le  a f te r  intravenous injection of adrenal in  o r  noradrenal ln  
may be explained by s t i m u l a t i o n . ,  oxidative p r o c e s s e s  in the muscle .  This i~ the more  probable  because 
the dec rease  in pO 2 took place in associa t ion with an inc rease  in blood flow. 

The de c r e a se  in musc le  t empe ra tu r e  a f t e r  injection of adrenal in and noradrena l in  cannot be at t r ibuted 
to changes in blood flow, because  the la t te r  increased  for  some t ime a f t e r  injection of the dr,~gs t during 
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which time the temperature must have been raised. The decrease in temperature  likewise cannot be at-  
tributed to an increase in the output of heat through the skin, ~ecause adrenalin constricts its vessels .  The 
work of some authors has shown that the heat production of a muscle diminishes during stimulation of the 
sympathetic nerve, e~dently on account of a more  economic utilization of energy [9]. After intravenous 
injection of adrenalin the temperature also falls in the heart  muscle [1]. 

It may be postulated on the basis of these results that in the intact organism adrenalin and noradren-  
alin stimulate endothermic processes  in skeletal muscle. 
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