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Despite an increase in the glycogen content in the myocardium of rabbits with alloxan diabetes, the 
intensity of glueose-C 14 incorporation into the glycogen of their myocardium is sharply reduced, Injection 
of insulin into rabbits with alloxan diabetes helps to restore the normal intensity of glucose incorporation 
into myocardial glycogen. 

Cold [6] and F i s he r  [9] cons ider  that myocard ia l  degenera t ion  in diabetes  mel l i tus  is caused by in- 
adequate g lucose  uti l izat ion and depress ion  of glycogen synthes is  in the myocard ium.  

Never the le s s ,  other  invest igat ions [1, 2, 7] have shown that the glycogen content in the myocard ium 
of an imals  with exper imenta l  d iabetes  is increased .  As a r e su l t  of the work of Morgan [11] and P a r k  [12], 
who demons t r a t ed  the effect  of insulin on pe rmeab i l i t y  of cell m e m b r a n e s  by faci l i ta t ing the uti l ization of 
glucose,  it is evidently imposs ib le  to explain the accumulat ion of glycogen in the myocard iumwi thou t  the 
use of isotope indica tors  to invest igate  glycogen renewal .  Caver t  and c o - w o r k e r s  [5] pe r fused  the isolated 
hear t  and showed that the fu r the r  a compound is f r o m  the beginning of the glycolytic  pathway, the s lower  its 
r a t e  of incorpora t ion  into glycogen. The mos t  p romis ing  line of a t tack  is by studying the renewal  of glycogen 
in the myoca rd ium a f t e r  admin is t ra t ion  of i ts  p r e c u r s o r - g l y c o s e - C  14. P rokhorova  and c o - w o r k e r s  [3] 
e s tab l i shed  a re la t ionship  between the r a t e  of incorpora t ion  of g lucose-C 14 into the bra in  and l ive r  of r a t s  
and the glycogen content  in the t i s sues  of these  organs:  the higher  the glycogen content  in the organ, ~he 
l e s s  isotope was incorpora ted .  F e l l e r  and c o - w o r k e r s  [8] studied the c i rcu la t ion  of g lycose -C  1~ in depan-  
c r ea t i zed  dogs and found a dec rea se  in the content of g lucose-C u in the hear t .  A negat ive glucose balance 
in the m y o c a r d i u m  of depancrea t ized  dogs was obse rved  by Himvich and Goldfarb [10]. 

The object  of the p r e s e n t  invest igat ion was to study the glycogen content in the myoca rd ium and the 
intensi ty  of its renewal  in rabbi t s  with al loxan diabetes  and a f t e r  injection of insulin in vivo with the aid of 
g lucose -C 24. 

EXPERIMENTAL METHOD 

To study the intensi ty of glycogen metabol i sm,  g lucose-C 14 (NaHC140~) was injected into rabbi t s  
weighing 3-3.5 kg a f t e r  fast ing for  18 h in a dose of 6000-8000 p u l s e s / k g  body weight [4]. The an imals  
we re  sac r i f i ced  1 h la te r ,  and glycogen ex t rac ted  f r o m  the myoca rd ium by Pf l f iger ' s  method with t r ip le  
reprec ip i t a t ion .  The glycogen res idue  thus obtained was dissolved in 1 ml hot water ,  t r a n s f e r r e d  ca re fu l -  
ly to a metal  target ,  and dried; its rad ioac t iv i ty  was then de te rmined .  Af te r  measur ing  of the radioact ivi ty ,  
the quantity o f  glycogen in the res idue  was de te rmined  (af ter  hydro lys i s  of the glycogen).  The glucose 
content  was de te rmined  by the Hagedorn Jensen  method. The total rad ioac t iv i ty  (content of total C t4) in 
the hea r t  musc le  homogenate  was a lso  invest igated.  

Calcula t ions .  

1) Rela t ive  rad ioac t iv i ty  of glycogen = p u l s e s / r a i n / m g  glycogen. 

2) P e r c e n t a g e  of incorpora t ion  of C 14 into glycogen= act ivi ty  of g l y c o g e n / g  myocard ium - 100. 
act iv i ty  injected pe r  g r a m  body weight 
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activity of homogenate per  g ram myocardium 
3) Percen tage  of incorporat ion of C ~4 into homogenate = activity injected per  g ram body weight �9 100. 

Alloxan diabetes was produced by intravenous of alloxan into the rabbits  (130 m g / k g  body weight). 
Insulin (IZS) was injected subcutaneously in a daily dose of 2 un i t s /kg  body weight. An injection of insulin 
with ord inary  action in a dose of 2 un i t s /kg  body weight was given to the animals 1.5 h before  sacr i f ice .  

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

The total myocardial  radioact ivi ty  (carbon incorpora ted  into various compounds expressed  as pe rcen t -  
ages of incorporat ion of radioact ivi ty  of homogenates of 1 g hear t  muscle) of rabbits  with alloxan diabetes 
differed very  l i t t le  f rom that of control  animals  (control 7.4%, diabetes 5.7%). The absolute content of gly- 
cogen in the myocard ium of rabbits  with alloxan diabetes was increased  (control 0.55 g%, diabetes 0.72 g%). 
However, despite this, the re la t ive  radioact ivi ty  of glycogen in the myocard ium was sharply reduced (75 • 
10 and 7.8 =~ 2 p u l s e s / r a i n / m g  glycogen; P< 0.001), only 10.4% of the control  level .  

Prolonged adminis t ra t ion  of insulin to rabbits  with alloxan diabetes s t imulated the intensity of incor-  
porat ion of glucose-C 14 into g lycogen (without insulin 7.8 ~= 2, with adminis t ra t ion of insulin 50.7 4-3.29 
p u l s e s / m i n / m g  glycogen; P < 0.001) also indicates marked inhibition of this p roces s  in the myocardium of 
rabbits  with alloxan diabetes.  

Injection of insulin into animals  faci l i ta tes  r e s to ra t ion  of disturbed glycogen synthesis  f rom glucose-  
C 14 to normal  (control 6.1%, animals  with diabetes receiving insulin 6.9% per  gram tissue).  
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