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The glycogen concentrat ion in the heart  muscle  and incorporat ion of g lucose - l , 6 -C  14 into it 
a re  increased 3 h af ter  administrat ion of hydrocor t isone to rats .  The increase  in the glyco-  
gen level is maintained 6, 12, and 18 h af ter  administrat ion of the hormone.  
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The role of glucocort icoids in the regulation of the metabol ism and function of the heart  is under in- 
tensive investigation at the present  t ime [6, 7, 10]. Repeated injections of hydrocor t i soae  lead to an in- 
c r ea se  in the glycogen concentrat ion in the heart  muscle  [9]. After adrenaleetomy the glycogen concen t ra -  
tion in the hear t  muscle  falls sharply.  Glycogenolysis and glycolysis  in the myocard ium are known to play 
an important role  in the contrac t i le  function of the myofibri ls  and in the activity of the calcium pump [11]. 

The glycogen concentrat ion in the heart  muscle  and incorporation of g lucose - l ,6 -C  14 into the g lyco-  
gen were  investigated at var ious t imes af ter  admis t ra t ion  of hydroeort isone.  

EXPERIMENTAL METHOD 

Experiments  were  ca r r i ed  out on 72 rats .  Hydrocor t i sone  was injected intraperi toneally in doses of 
10 or  30 mg/kg. The animals were killed 1, 3, 6, 12, and 18 h after  injection of the hormone. The heart  
was removed and frozen.  The glycogen concentrat ion was determined with anthrone reagent [12]. In spe-  
cial experiments,  20 mg/kg hydrocor t i sone  was injected. The animals were  killed 3 h later.  G lucose - l ,6 -  
C 14 was injected intraperi toneally (50 #Ci/kg) 60 min before  sacr i f ice .  After isolation of the glycogen its 
radioactivity was determined with an end-window counter  and expressed in counts/min/mg glycogen (spe- 
cific activity). The method of glucosazone formation [5] was used to determine the specific activity of glu- 
cose in the heart  muscle.  On the basis  of the concentrat ion and specific activity of glycogen and glucose, 
their  activity was calculated per  gram hear t  t issue. The relat ive activity of glycogen was de te rminedf rom 
the ratio between the glycogen activity and glucose activity per  g ram of tissue. 

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

Injection of hydrocor t i sone in doses of 10-30 mg/kg led after  3 h to an increase  in the glycogen con-  
centration in the heart muscle. The most effective dose of the hormone was 20 mg/kg. The increased gly- 

cogen level remained 6, 12, and 18 h after injection of hydrocortisone (Table i). It is interesting to note 
that 1 h after injection of hydrocortisone a tendency for the glycogen concentration in the myocardium to 
diminish was observed, probably as a result of its increased breakdown. Glucocortiooids are known to po- 

tentiate the action of the sympathetic nervous system of the heart and to increase phosphorylase a activity 
in the heart [i]. 
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TABLE 1. Effect of Hydrocor t i sone on Glycogen Concentration in Rat 
Heart Muscle (M• 

Dose of hy- 
droco~sone 
(in mg/kg) 

I0 
P 

20 
P 

30 
P 

control 

435+24 

Glycogen concentration (in nag %) 
after injection of hydrocortisone 

Ih 

386 + 48 
<0,5 

369~- 48 
>0,2 

sh 

603+43 
<0,01 
673-+-45 
<O,Ol 
548--- 24 
<0,01 

6h 

6 2 6  -+- 50 
<0,01 

617~30 
<o,ooi 

12h 

634 ~- 21 
<0,001 

792~ 48 
<o,ool 

lsh 

591~48 
<0,01 

648--- 47 
<0,001 

TABLE 2. Effect of Hydrocor t i sone  on Incorporat ion of Radioactive 
Label into Myocardial  Glycogen af ter  Administrat ion of Glucose- 
1,6-C 14 (M• 

Group of animals 
(in c o u n t s / m i ~  Relative activity of 

glycogen glucose . glycogen (in %~ 

Control • 078m 57 
Hydrocorfisone 

(2O mg/l~g) 1273~36 
p <0,05 

1642--- 30 65 ~- 4 

1339-- + 28 94~ 5 
<0201 <0,02 

The glycogen activity in the myocard ium increased after  injection of hydrocort isone,  but the glucose 
activity decreased.  The relat ive activity of glycogen in the heart  also increased (Table 2). 

Considering the increase  in the glycogen concentrat ion at this time, it could be supposed that at c e r -  
tain stages of the action of hydrocor t i sone the intensity of glycogen synthesis  in thehear t  muscle  was in- 
creased,  although a decrease  in the intensity of its breakdown must also play a definite role. Repeated in- 
jections of hydrocor t isone have been shown to inhibit phosphorylase a activity in skeletal muscle  [4]. 

The increase  in g lucose - l ,6 -C  14 incorporation into heart  muscle  glycogen under the influence of hy- 
drocor t i sone  could be explained by an increase  in hexokinase activity. However, glucoeortieoids inhibit 
the activity of this enzyme [3, 8[. The increase  in glycogen synthesis in the heart  muscle  under the influ- 
ence of hydrocor t i sone  could be assumed to be connected with the l iberation of insulin in response to the 
hyperglycemia that follows injection of glucocort icoids [2], more  especial ly because insulin prevents in- 
hibition of hexokinase activity by glucocort icoids in the myocard ium [8]. 
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