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The isotope label dilution method was used to investigate the uti l ization of the polypeptide 
chains of insulin and of dipeptides in hormone format ion  af te r  r e sec t ion  of the distal  par t  
of the pancreas  in r a t s .  It was shown that  although the f ree  chains are  ut i l ized in insulin 
format ion in the r e sec t ed  organ, the p roces s  is less  marked  than in the intact gland. Arg- 
Gly and Gly-Ser  dipeptides st imulated insulin biosynthesis .  

In the ea r ly  s tages  a f te r  r e sec t ion  of the distal  par t  of the pancreas  in ra t s  [1] insulin biosynthesis  
is considerably  acce le ra ted .  Not only amino acids,  but also the A- and B-polypeptide chains of insulin and 
low-molecular -weight  peptides act as p r e c u r s o r s  of insulin in intact animals [2, 3]. P resumably  the ac- 
ce le ra t ion  of insulin synthesis  a f te r  r e sec t ion  of the pancreas  is linked with the pre fe ren t ia l  use of ready-  
made "blocks,"  i .e . ,  peptide f ragments ,  in i ts b iosynthes is .  

The uti l izat ion of polypetide chains and dipeptides in insulin format ion af ter  r esec t ion  of the pan- 
c r e a s  was invest igated.  

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

Synthetic dipeptides Arg-Gly and Gly-Ser  (Reanal) and A- and B-chains  of insulin, obtained by 
Varandani 's  method [4], were  used.  

G lyc ine - l -C  t4 (0.3 mCi/100 g body weight, specif ic  activity 130 pCi/mg) was injected in t raper i ton-  
eal ly  into r a t s  on the seventh day af te r  r e sec t ion  of the distal  par t  of the pancreas  and also intact animals.  
The choice of labeled amino acid was de termined by the fact that its unlabeled amino-acid  res idue is a 
component of the "ballast"  dipeptides used and of both chains of insulin. The animals were  decapitated 
24 h la ter ,  af ter  the excre t ion  of most  of the f ree  labeled amino acid. Minced pancreat ic  t i ssue (3 g) was 
incubated for  1 h at 37~ in 15 ml R i n g e r - K r e b s  buffer ,  pH 7.4, with 10 mg of "ballast" A- and B-chains  
of insulin separa te ly .  Control  samples  did not contain the "bal las t ."  

The exper iments  with the dipeptides were  ca r r i ed  out under  s imi la r  conditions; Arg-Gly or  Gly-Ser  
were  added to the samples  as "bal las t ."  Both dipeptides cor responded  to f ragments  contained only in the 
B-chain  of insulin. 

After incubation insulin was isolated f rom each sample [5] and divided into its A- and B-chains  [6]. 
The radioact ivi ty of the chains was expressed  in pulses per  minute per  t~mole amino-acid  res idue.  

A dec rease  in the radioact ivi ty  of only the homonymous insulin chains during incubation with A- and 
B-cha ins ,  and also a dec rease  in radioact ivi ty of only the B-chain  on incubation with the dipeptides r e -  
f lected ut i l izat ion of the peptide f ragments  during insulin synthesis .  
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Fig. 1. Change in radioact ivi ty  of A- and B-chains  of insulin isolated 
f rom pancreas  of intact (I) and par t ia l ly  pancrea tec tomized  (II) ra t s  
under  the influence of "ballast"  chains (% of resu l t s  obtained without 
"bal las t") .  Values given r ep re sen t  M~m. 

Fig. 2. Effect  of "ballast"  dipeptides and amino acids on radioact ivi ty 
of insulin A- and B-chains ,  previously  labeled with glycine-C 14, isolated 
f rom pancreas  of intact (I) and par t ia l ly  pancrea tec tomized  (II) ra ts  (% 
of data obtained without "bal last") .  Values given r ep resen t  M+m. 

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

As the resu l t s  given in Fig. 1 show, on the addition of "bal las t"  chains to the gland t issue f rom the 
pancrea tec tomized  animals  a dec rease  in the radioact ivi ty  predominant ly  of the homonymous chains of in- 
sulin was observed.  However,  this dec rease  was less  than in the intact animals .  Consequently, the uti l iz-  
ation of the f ree  chains in insulin format ion  in animals a f te r  resec t ion  of the pancreas  was less  marked  
than in intact animals .  The dec rease  in radioact ivi ty of the A-chain on incubation of the pancreat ic  t i ssue 
with the B-chain ,  observed in the animals of both groups,  was evidently the resul t  of the par t ia l  breakdown 
of the B-chain .  

As the resu l t s  in Fig. 2 show, on the addition of "bal last"  dipeptides to the t i ssue of the r e sec t ed  
gland there  was a marked  increase  in the radioact ivi ty  of both chains of insulin', whereas  in the intact ani- 
mals  the uti l ization of dipeptides for  insulin synthesis  was c lea r ly  revealed ,  as shown by the dec rease  in 
radioact iv i ty  of the insulin B-chain .  The increase  in radioact iv i ty  of the insulin chains af ter  addition of 
"bal las t"  dipeptides to the t i ssue of the gland taken f rom the animal (af ter  reaching the maximum of 
glycine-C 24 incorporat ion into insulin in vivo) could be the resu l t  of the uti l ization of peptide f ragments  with 
high radioact ivi ty,  s imi la r  in s t ruc tu re  to the f ragments  of insulin, in the synthesis  of this hormone.  These 
f ragments  may be formed by the breakdown of other  proteins  accumulating more  radioact ivi ty  than insulin. 
A s imi la r  phen6menon was observed  during the investigation of prote in  biosynthesis  by the regenera t ing  
l iver  [7]. However,  against this background of the action of dipeptides in st imulating insulin synthesis  it 
was impossible  to judge whether  they are  uti l ized d i rec t ly  in the synthesis  of the hormone af ter  r esec t ion  
of the pancreas .  

Since the stimulant could be due to products  of dipeptide breakdown (their amino-acid components),  
the effect  of "bal last"  glycine and arginine on insulin biosynthesis  was investigated~ The exper imenta l  con- 
ditions were  the same as in the exper iments  with "bal last"  dipeptides.  The "ballast"  glyeine did not s t im- 
ulate format ion  of the hormone;  arginine,  however ,  s t imulated synthesis  of the A-chain of insulin (Fig. 2). 
Charac te r i s t i ca l ly  the action of these dipeptides in st imulating insulin biosynthesis  was select ive and was 
not exhibited on the biosynthesis  of total pancrea t ic  prote ins .  

The acce le ra t ion  of insulin biosynthesis  af ter  r e sec t ion  of the distal  par t  of the pancrease  is thus 
evidently a resu l t  of the st imulation of its format ion  by low-molecular -weight  products  of protein breakdown. 
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