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In t ramuscular  injection of ACTH (10 un i t s /kg  body weight) into normal and adrenalectomized rabbits 
lowers the body tempera ture  and the oxygen tension and blood flow in the gast roenemius  muscle .  Similar 
changes are observed also when ACTH is injected after hydrocort isone.  These changes are attributed to 
the extraadrenal  action of pi tui tary adrenoeor t ieotropic  hormone.  

Most workers  consider  that the specific effect of ACTH is to st imulate adrenal cort ieaI  activity. How- 
ever,  some investigations have shown that ACTH depresses  thyroid function [7], and manifests  adipokinetic 
activity and other effects [1, 5, 9] in normal  and adrenaleetomized animals.  Extraadrenal  effects of this 
hormone, such as those producing ketosis ,  adipokinesis, hyperglycemia,  and also an insulinotropie action 
and stimulation of melanocytes have been demonstra ted experimental ly  [2]. Other extraadrenal  effects of 
this hormone on metabol ism in the organs and t issues are also possible [2]. The object of the present  in- 
vestigation was to study the body tempera ture  and the oxygen tension (pO2) and blood flow in a ske l e t a lmu-  
sole of normal  and adrenaleetomized rats  after administrat ion of ACTH. Skeletal muscle  accounts for the 
g rea te r  part  of the body mass  and actively influences energy metabol ism of the body as a whole. Neverthe-  
less ,  the effect of ACTH on it has been studied ext remely  inadequately. 

The tempera ture  of organs and t issues can be used along with other indices to es t imate  the intensity 
and direction of metabolie p rocesses  [6]. 

EXPERIMENTAL METHOD 

Experiments were carried out on rabbits. The temperature, pO2, and blood flow were measured in 

the gastrocnemius muscle of the animals [3, 4]. The temperature was measured by means of a copper- 

constantan thermocouple. The sensitivity of the apparatus was 0.02 deg./mm scale. The velocity of the 

blood flow was recorded by means of a Hensel's thermoprobe [8], and its changes were expressed in mil- 

limeters of the instrument scale. The value of pO 2 was determined polarographically, using a platinum 

cathode; changes in pO 2 were expressed as percentages of the initial level, subtracting the residual flow. 

Three series of experiments were performed on 23 rabbits. In series I intact animals received an 

intramuscular injection of ACTH in a dose of I0 units/kg body weight. In series II the same dose of hor- 
mone was given 40 rain after intramuscular injection of a hydroeortisone suspension in a dose of 15mg/kg. 

In series III, ACTH was injected into adrenalectomized animals. Adrenalectomy was performed under 

ether anesthesia, bilaterally in one stage. The rabbits were used in the experiments on the 5th day after 
the operation. 

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

For control  purposes the rabbits received an in t ramuscular  injection of 1 ml physiological  saline at 
a tempera ture  of 35-36 ~ This produced no definite changes in tempera ture ,  pO2, or blood flow of the mu-  
scle and of the rectal  t empera ture .  

Injection of ACTH into intact animals initially reduced the temperature ,  pO2, and velocity of blood flow 
in the muscle  and the recta l  tempera ture  (Fig. 1). This change pers is ted  for 3-4 h. In some experiments  
the decrease  in these indices was followed by an increase .  The maximal decrease  in muscle  temperature  
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Fig .  1. Changes  in t e m p e r a t u r e  (Tin),  oxygen  t en -  
s i o n  (PO2) , and v e l o c i t y  of b lood  flow (Vb) in s k e l e -  
t a l  m u s c l e  and r e c t a l  t e m p e r a t u r e  (Tr) of an in tac t  
r a b b i t  a f t e r  i n j ec t i on  of  ACTH.  V e r t i c a l  l i ne  d e -  
notes  m o m e n t  of i n j e c t i o n  of h o r m o n e ;  h o r i z o n t a l  
l i n e s  show in i t i a l  t e m p e r a t u r e  (1), i n i t i a l  b lood  flow 
v e l o c i t y  (2), pO 2 (3), and in i t i a l  r e c t a l  t e m p e r a t u r e  
(4). C a l i b r a t i o n  s c a l e s :  0.2 ~ fo r  m u s c l e  t e m p e r a -  
t u r e ,  1 ~ for  r e c t a l  t e m p e r a t u r e ,  50% for  PO2, 10 
m m  for  b lood  flow v e l o c i t y  (in m m  of i n s t r u m e n t  
s c a l e ) ;  be low:  t i m e  m a r k e r  20 ra in .  
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Fig .  2. T e m p e r a t u r e ,  PO2, and v e l o c i t y  of b lood  
flow in m u s c l e  and r e c t a l  t e r n p e r a t u r e  of  an a d r e n -  
a l e e t o m i z e d  r a b b i t  a f t e r  ACTI t  i n j ec t i on .  Legend  

as  in F ig .  1. 

was 1.2 • 0.2 ~ (P < 0.001), and in PO2,41:~ 8% (P< 
0.001).  In s o m e  e x p e r i m e n t s  the b lood  flow in -  
c r e a s e d  a f t e r  i n j ec t i on  of ACTH.  It can  be c o n -  
c luded  f r o m  t h e s e  r e s u l t s  tha t  ACTH, in a dose  of 
10 u n i t s / k g ,  l o w e r s  the  t e m p e r a t u r e ,  pO2, and b lood 
flow in the m u s c l e  of i n t ac t  r a b b i t s ,  and l o w e r s  the 
r e c t a l  t e m p e r a t u r e .  T h e s e  changes  can  be a t -  
t r i b u t e d ,  on the one hand,  to the e f fec t  of ACTH on 
the a d r e n a l s  and, hence ,  on the s y n t h e s i s  o f g l u -  
c o c o r t i c o i d s  and to the e f fec t  of t h e s e  s u b s t a n c e s  
on the m u s c l e  d i r e c t l y  o r  v ia  the c e n t r a l  n e r v o u s  
s y s t e m ;  on the o t h e r  hand,  i t  m a y b e  that  the changes  
in the m u s c l e  a r e  unconnec ted  with a d r e n o e o r t i c a l  
a c t i v i t y .  E x t r a a d r e n a l  e f f ec t s  of ACTH on o t h e r  
o r g a n s  and t i s s u e s  a r e  unknown [1, 2, 7 -9] .  A s tudy  
of  the  e f fec t  of th is  h o r m o n e  on the c i r c u l a t i o n  of 
i n t e r n a l  o r g a n s  has  shown [9] tha t  the b lood  flow 
in the o v a r i e s  of  n o r m a l  and a d r e n a l e c t o m i z e d  dogs 
and ca t s  is  i n c r e a s e d  a f t e r  i t s  a d m i n i s t r a t i o n .  

A s e r i e s  of e x p e r i m e n t s  was c a r r i e d  out  in 
which  ACTH was  i n j e c t e d  a f t e r  h y d r o c o r t i s o n e .  
The m u s c l e  t e m p e r a t u r e  of the a n i m a l s  was i n -  
c r e a s e d  by  0 .2-0 .4% 40 ra in  a f t e r  i n j ec t ion  of  h y -  
d r o c o r t i s o n e .  The va lues  of PO2, the b lood  flow in 
the m u s c l e ,  and the r e c t a l  t e m p e r a t u r e  changed  
v a r i o u s l y :  in s o m e  e x p e r i m e n t s  they  w e r e  i n -  
c r e a s e d ,  in o t h e r s  they  w e r e  d e c r e a s e d .  ACTH 
i n j e c t e d  in a dose  of 10 u n i t s / k g  body  we igh t  a f t e r  
h y d r o c o r t i s o n e  l o w e r e d  the m u s c l e  t e m p e r a t u r e  
by  1.1 * 0.125 ~ (P < 0.001), pO 2 by  61 • 8.8% (P < 
0.001), and the r e c t a l  t e m p e r a t u r e  by 0.8 * 22 ~ 
(P < 0.05).  T h e s e  i nd i ces  r e m a i n e d  low for  up to 
4 h. In 2 e x p e r i m e n t s  the b lood flow was r e d u c e d  
for  40 ra in ,  and then i n c r e a s e d .  

The r e s u l t s  of  this  s e r i e s  of e x p e r i m e n t s  c o n -  
f i r m e d  the e x t r a a d r e n a l  ac t ion  of ACTH on s k e l e t a l  
m u s c l e .  

In the experiments of series Ill (on adrenaleetomized rabbits, Fig. 2) the muscle temperature fell in 

I0 of the ii animals after injection of ACTil by 2.56 ~: 0.36 ~ (P < 0.001) and the rectal temperature fell by 

1 • 0.34 ~ (P < 0.05). The blood flow fell in nearly all experiments, and increased in only one experiment. 

The value of pO 2 fell by 52 ~: 6.5 ~ (P < 0.001). These results show that the muscle temperature in adren- 

alectomizad rabbits fell after ACTH injection by 1.36 • 0.47 ~ more than in intact rabbits (P < 0.05). 

It can be concluded from these investigations that ACTH, in a dose of i0 units/kg, lowers the tem- 

perature, pO 2, and blood flow of the muscles and the rectal temperature in normal and adrenalectomized 

rabbits. The changes described can be attributed to the extraadrenal action of ACTH on skeletal muscle. 
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