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The effect  of pa ren te ra l  injections of insulin and its polypeptide A and B chains on the ra te  
of prote in  metabol ism in var ious  organs of ra ts  was investigated. Insulin was shown to 
acce l e r a t e  the incorporat ion of [1- 14C]glycine into prote ins  of the l iver ,  kidneys, pancreas ,  
spleen, skeletal  muscle ,  and thyroid,  thymus, and adrenal  glands but to have no action on 
this p r o c e s s  in hea r t  musc le  and the diaphragm. The A and B chains of insulin also act ivate  
prote in  synthesis  in severa l  organs.  However,  despi te  some specif ic i ty  of the i r  effect,  the 
spec t rum of t he i r  act ion is n a r r o w e r  than that of insulin. 

KEY WORDS: insulin; A- and B-polypeptide chains of insulin; prote in  biosynthesis .  

A st imulat ing action of insulin on prote in  biosynthesis  has been demonst ra ted  in investigations on isolated 
musc le  t i ssues  [10, 13]. The effect  observed was independent of the action of the hormone on  glucose t ranspor t  
and ut i l izat ion [14]. Data on insul in-act ivated prote in  biosynthesis  in the l iver  obtained f rom exper iments  in 
v i t ro  a re  highly cont rad ic tory .  The re  a re  some indications that exogenous insulin does not i nc rease  the in- 
corpora t ion  of labeled amino acids into l ive r  prote ins  of diabetic animals ,  synthesis  of which is cons iderably  
inhibited compared  with that in intact animals  [2 ]. However,  there  is ce r ta in  evidence that insulin s t imulates 
the incorporat ion of labeled amino acids into prote ins  of subcel lular  f ract ions of the l ive r  of diabetic animals 
[9]. An action of insulin has also been found in adipose t i s sue  [11], kidneys [2], bone marrow [15], and p i tu-  
i t a ry  [7], thymus [3], and thyroid  glands [16]. 

However, no investigations of the effect  of insulin on prote in  synthesis  in the intact organism have yet  
been undertaken f rom the kinetic aspect .  Yet the need for  the study of such p ro ce s se s  under  dynamic condi-  
t ions is obvious, fo r  the permeabi l i ty  of cel l  membranes  is affected by many substances,  including insulin, 
and as a resu l t  the metabolic  r e s e r v e s  of in t race l lu la r  amino acids a re  a l tered.  

In the investigation descr ibed  below the ra te  of prote in  synthesis  was studied in intact animals in vivo 
under  the influence of exogenous insulin. Another essent ia l  pa r t  of the inves t iga t ionwas  to study the ro le  of 
polypeptide A and B clmins of insulin in this p rocess ,  for  the f ree  chains  a re  found in severa l  organs and 
t i ssues  [1, 12], and changes in the i r  concentra t ion have also been observed in the blood s t r e a m  in diabetes [14]. 
Hence it  follows that the A and B chains a r e  functionally active and, in par t icu la r ,  they may affect  prote in  
m e t a b o l i s  m .  

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

Insulin (25 units/rag) f rom Eli Lilly,  USA, was f rac t ionated  into A- and B- polypeptide chains b y  oxida-  
t ive sulf i tolysis  [5] followed by gel f i l t ra t ion on a column (1 x50) with Sephadex G-75 [!7]. The puri ty of the 
chains was tes ted  by Edman's  method [6]. The f i r s t  cycle  of t r ea tment  led to the format ion  only of phenyl-  
thiohydantoin der iva t ives  of glycine and phenylalanine, belonging to the A and B chains,  respect ive ly .  

Exper iments  were  ca r r i ed  out on male albino ra t s  weighing 120-150 g. The animals of each of the three  
groups (12 ra t s  in each case) rece ived  an in t raper i toneal  injection of insulin (1 rag/100 g body weight) or  of 
its A o r  B chain (2 rag/100 g body weight). Animals  o f  the control  group rece ived  physiological  saline. Im- 
mediate ly  a f te r  injection of each substanc e, [1-14C ]glycine (specific activity 170 ~C i/mg) also was injected 
in t raper i tonea l ly  in a dose of 20 #Ci/100 g body weight; the animals were  decapitated 40, 80, and 120 min 
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Fig.  1. Rate of incorpora t ion  of [1-i4C]glycine into pro te ins  of organs  a f t e r  admin -  
i s t ra t ion  of insulin and of i ts  A and B chain subunits.  Absc i s sa ,  t ime  (in min); o r -  
dinate, C P M / m g  pro te in  x 10 -2. Continuous line, control;  b roken  line, exper iment .  

la ter .  P ro te ins  were  isolated f r o m  the organs  as desc r ibed  in [1, 4] and the i r  specif ic  ac t iv i ty  was 
de termined.  

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

As the r e su l t s  in Fig. i show, incorpora t ion  of [1-14C]glycine into prote ins  of all the organs  studied in 
the control  an imals  i nc reased  p r o g r e s s i v e l y  for  2 h. Under the influence of insulin the incorpora t ion  of labeled 
glycine into pro te ins  of the var ious  organs  took place much fa s t e r .  The max imum of incorpora t ion  of labeled 
glyeine into pro te ins  of the l iver ,  kidneys,  p a n c r e a s ,  spleen,  skele ta l  musc le ,  and thyroid,  thymus,  and adrenal  
glands under  the influence of insulin was obse rved  40 rain a f t e r  injection of the hormone .  This means that 
pa r en t e r a l  injection of insulin leads to more  rapid pro te in  synthes is  in the above-ment ioned  organs  than in 
control  an imals .  The rad ioac t iv i t i es  of pro te ins  of hea r t  musc le  and d iaphragm were  sti l l  r i s ing  a f t e r  2 h, 
jus t  as was obse rved  in the control  an imals .  

Under the influence of the B chain of insulin the r a t e  of incorpora t ion  of the labeled amino acid into 
p ro te ins  of the thyroid,  thymus,  and adrenal  glands was inc reased  compared  with its incorpora t ion  into pro te ins  
of the s a m e  organs  of the control  an imals ,  f o r  max ima l  incorpora t ion  of glycine under  the influence of B chains 
was reached  40 min a f t e r  the injection, whereas  incorpora t ion  of [1-i4C]glycine intd the pro te ins  of these  s a m e  
glands in the control  an imals  was st i l l  r i s ing  at that t ime.  However,  the ra te  of prote in  synthes is  in o ther  
organs  of an imals  rece iv ing  insulin B chain  was indist inguishable f rom that  in the controls .  

Incorpora t ion  of [1-14C]glycine into pro te ins  of the l iver ,  panc reas ,  and thymus also was acce le ra ted  
by the A chain of insulin. Incorpora t ion  of the labeled amino acid into the pro te ins  of these  organs  reached  a 
max imum 40 rain a f t e r  injection, and a m a rked  d e c r e a s e  in radioact iv i ty  was observed  a f t e r  120 mira Mean-  
while, radioact iv i ty  in the p ro te ins  of the s a m e  organs  of the control  animals  continued to r i s e  throughout the 
per iod of investigation.  The ra t e  of incorpora t ion  of labeled glycine into p ro te ins  of the kidneys, lungs, spleen,  
skele ta l  and hear t  musc le s ,  thyroid gland, and adrena l s  a f t e r  p a r e n t e r a l  injection of the insulin A chain was 
unchanged compared  with that in the control  an imals .  
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It can thus be concluded from these experimental results not only that the rate of protein synthesis in 
several organs in the intact animal is stimulated by parenteral injection of insulin, but also that the A and 
B chains of insulin have the ability to activate protein metabolism. Compared with insulin, however, the 
spectrum of their action is narrower. At the same time, the two polypeptide chains of insulin exhibit selec- 
tivity in their action on protein biosynthesis in individual organs, and only protein synthesis in the thymus is 
stimulated by  insulin and by both of its chains. 
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