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To study the role  of ca techo lamines  (CA) in the mobil izat ion of nones te r i f i ed  fat ty  acids (NEFA) 
produced by overs t imula t ion  of r a t s ,  the drug r e s e r p i n e ,  which reduces  the CA r e s e r v e s  in 
many  t i s sues ,  including the fat  depots ,  was  used.  If r e s e r p i n e  was  injected in doses  of 1, 3, 
and 10 m g / k g  18 h before  s t imulat ion the degree  of inc rease  in the NEFA level  in the s e r u m  
and adipose t i s sues  r ema ined  the s ame  as  in the control .  These  r e su l t s  indicate that mobi l i -  
zation of NE FA produced by overs t imula t ion  of r a t s  can take place  despi te  ma rked  exhaustion 
of the t i s sue  CA depots by r e s e r p i n e .  The expe r imen t s  also showed that r e s e r p i n e  i tself ,  if 
injected into intact  an imals ,  has  a l ip id-mobi l iz ing  action which is intensified if the dose of 
the drug is inc reased .  

Catcholamines  (CA) a re  known to ac t iva te  adenyl cyc lase ,  the enzyme convert ing ATP into cycl ic  3,5- 
AMP. Accumulat ion of this l a t t e r  compound is accompanied  by act ivat ion of the h o r m o n e - s e n s i t i v e  l ipase  
which ac ts  on t r i g l yce r i de s  [4, 5, 13, 16]. In the modern  view adenyl cyc lase  is acted upon not only by CA, 
but also by o ther  ho rm ones  s t imulat ing l ipo lys i s ,  such as ACTH, glucagon, growth hormone ,  etc.  [14]. It 
is impor tan t  to note in this connection that the mobi l iza t ion of nones te r i f ied  fat ty acids  (NEFA) develops  in 
r e s p o n s e  both to injection of exogenous CA and ACTH and to many  other  f ac to r s  ( t rauma,  emotional  ex-  
ci tat ion,  cooling, immobi l iza t ion ,  etc.) .  

The object  of the p r e s en t  invest igat ion was to study the role  of CA in NEFA mobil izat ion produced by 
overs t imula t ion  of an imals .  Rese rp ine ,  which exhausts  depots  of CA and other  biogenic amines  in adipose 
t i s sue s  [12, 15, 17], was  used for  this purpose .  The NEFA content was de te rmined  not only in the blood, 
but also in the "white" (epididymal and re t rospinal )  adipose t i s sues ,  for  it has  been shown that the NEFA 
level in these  t i s sues  r i s e s  during overs t imula t ion  of r a t s  [1, 11]. 

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

Expe r imen t s  were  c a r r i e d  out on 100 sat ia ted male  r a t s  weighing 200-300 g. The r a t s  were  fixed to 
a f r a m e  and s t imulated by an e lec t r i c  cu r r en t  of th reshold  s t rength for  2 h through e l ec t rodes  inser ted  be -  
neath the skin of the fo r e l imbs .  A solution of r e s e r p i n e  phosphate in a dose of 1, 3, and 10 m g / k g ,  ac id i -  
fied with acet ic  acid,  was injected in t raper i tonea l ly  18 h before  s t imulat ion.  Control  an imals  rece ived  an 
equal volume of acet ic  acid solution. Intact  an imals  rece iv ing  e i ther  r e s e r p i n e  or  acet ic  acid solution 
were  invest igated at the same  t imes  as  the r a t s  subjected to immobi l iza t ion  and e lec t r i ca l  s t imulat ion.  The 
an imals  we re  decapi ta ted and the i r  blood was kept in a r e f r i g e r a t o r  at 4~ before  centrffugation.  The adi-  
pose t i s sues  were  quickly r emoved  and placed on ice; 100 mg t i ssue  was t r i t u ra t ed  with Dole ' s  mix ture .  
NEFA were  analyzed by Dole ' s  method [7]. The degree  to which the p i tu i t a ry -ad rena l  s y s t e m  was involved 
in the r e sponse  to s t imulat ion was cha r ac t e r i z ed  byde te rmin ing  the choles te ro l  content in the adrena l s  by 
B loo r ' s  method.  
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Fig. 1. Effect of rese rp ine  on NEFA content 
in blood se rum and adipose t issues  and also 
on cholesterol  content in adrenals  of intact 
ra ts  and animals exposed to overst imulat ion.  
Abscissa ,  dose of reserp ine  injected (mg/kg) ; 
A) NEFA content in blood se rum;  ordinate - 
~teq/ml; ]3) NEFA content in epididymal adip- 
ose t issue;  C) NEFA content in re t rospinal  
adipose t issue;  ordinate - t~eq/g f resh  t issue;  
D) cholesterol  content in adrenals;  ordinate - 
mg /100  g f resh  weight of gland, a) Intact r a t s  ; 
b) ra ts  exposed to immobilization and e lec t r i c -  
al stimulation; c) ditto + rese rp ine ;  d) intact 
ra t s  receiving rese rp ine .  Las t  group of 
columns in each row represen t s  experiment on 
starving ra ts .  Confidence l imits  of mean that reserp ine  in these doses  leads to a marked de-  
values shown, c rease  in the CA content in adipose t issue [6, 12, 15]. 
In other  words ,  NEFA mobilization produced by overst imulat ion of r a t s  can take place even if the t issue 
CA depots have f i r s t  been exhausted by reserp ine .  Stimulation of l ipolysis  during exposure to overs t imula-  
tion when the CA r e s e r v e s  in the t issues  are  sharply reduced presumably  takes place on account of an in- 
c reased  secret ion of pi tui tary hormones ,  especial ly of ACTH. Reserpine  has been shown to activate the 
p i tu i tary-adrenal  sys tem [3, 10]. In these experiments  evidence of such activation was given by a decrease  
in the cholesterol  content of the adrenals  in the reserp in ized  animals ,  whether intact or  stimulated. The 
lipolytic action of ACTH i s n o t  inhibited by reserp ine  [8, 91 It is interest ing to note that in guinea pigs 
reserp ine  not only does not prevent  NEFA mobilization during overst imulat ion,  but actually potentiates it, 
while s imultaneously activating the p i tu i ta ry-adrenocor t ica l  sys tem [2]. 

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

After e lec t r ica l  stimulation of immobilized ra ts  
for 2 h there was a marked increase  in the NEFA level 
both in the blood se rum and in the adipose t issues  (Fig. 
1). 

If r ese rp ine  was injected into doses of 1, 3, and 
10 m g / k g  18 h before overs t imulat ion,  the consequent 
degree of NEFA mobilization was vi r tual ly  unchanged. 

Overst imulat ion of the animals was accompanied 
by a marked decrease  in the cholesterol  content in the 
adrenals .  In the animals  receiving reserp ine  the cho- 
lesterol  content in the adrenals  was reduced by a l e s s e r  
degree af ter  overst imulat ion.  

Injection of reserp ine  into intact animals itself 
caused an increase  in the NEFA level in the blood 
serum and adipose t i ssues ,  as other  worke r s  have 
found [10, 18]. The animals developed ptosis  and 
gas t ro- in tes t ina l  d i so rders ,  the sever i ty  of which in- 
c reased  with an increase  in the dose of reserp ine .  In 
connection with their  general  inhibitien the reserp in ized  
animals took no food, and this could have been an addi- 
tional st imulus for  the activation of l ipolysis.  Special 
experiments  on animals deprived of food for  20 h 
showed that the effect of reserpin iza t ion  i tself  on NEFA 
metabol ism could depend to some extent on this factor .  

The cholesterol  content in the adrenals  of animals 
receiving rese rp ine  but not exposed to stimulation fell, 
indirect evidence of stimulation of the pi tu i tary-adrenal  
system. 

Injection of reserp ine  in doses of 1, 3, and 10 
m g / k g  18 h before the beginning of stimulation of the 
animals thus had no significant effect on their  response  
to the st imulus.  This was shown by the approximately 
equal degree of increase  in the NEFA level in the blood 
serum and adipose t issues  of the control and r e se rp in -  
ized animals exposed to stimulation, despite the fact 
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