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The prevalence of heart failure in the population ranges from 1 to 4%, and 

in patients with diabetes mellitus (DM) it ranges from 12% in young people  

to 22% in people over 64 years [1]. According to the authors, almost  

a third of patients hospitalized with heart failure, have diabetes. Diabetic 

cardiomyopathy (DCMP) is diagnosed in approximately 4% of patients with 

type 1 diabetes at a young age, with a labile course, predisposition to 

ketoacidosis, low body weight and small vessel damage. DCMP has no 

specific clinical signs and often develops without subjective symptoms [2]. 

In view of the above, the aim of our research was to study the 

morphological changes in the myocardium of the heart of rats with 

streptozotocin-induced diabetes mellitus (SIDM) under chronic stress. 

Material and Methods. The study used 15 adult white male rats (body 

weight 180-200 g), which were equally divided into 3 groups: group 1 – rats 

with simulated SIDM and immobilization stress, group 2 – rats with SIDM, 

group 3 – intact animals. In groups 1 and 2, SIDM was simulated by a single 
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intraperitoneal injection of streptozotocin «SIGMA» (USA), which was 

diluted in 0.1 M citrate buffer with a pH of 4.5 (at the rate of 6 mg per 100 g  

of body weight). In group 1, SIDM was simulated and starting from  

the 14
th
 day of the experiment chronic immobilization stress was simulated  

on a once-only basis by placing the animal in a closed plastic container  

for 5 hours a day. The material was taken on the 14
th
 day from the beginning 

of the experiment. Histological, electron microscopic, biochemical and 

statistical research methods were used. For morphometric studies, photographs 

of histological sections (field of view of the light microscope Leica DM750 

was photographed using a digital camera ToupCam 5.2M UHCCD C-Mount 

Sony) and digitized electrograms were used. Morphometry was performed 

using ImageJ version 1.47t. Statistical analysis was carried out using the 

statistical package Stat.Soft.Inc; Tulsa, OK, USA; Statistica 10.  

Result. On the 14
th
 day of the experiment, the level of glucose and 

glycated hemoglobin in the blood of rats of group 1 was the highest  

one, compared to group 3 and was 15.43±2.34 mmol/l (p<0.001)  

and 7.09±0.57% (p<0.01), respectively; in group 2 – 13.65±2.29 mmol/l 

(p<0.001) and 6.31±0.57% (p<0.01); in group 3 (intact rats) – 4.27±0.49 

mmol/l and 2.24±0.17%. Such biochemical changes in groups 1 and 2 indicate 

the development of decompensated diabetes. 

On the 14
th
 day of the experiment in rats of groups 1 and 2, compared with 

intact animals, a decrease in the area of cardiomyocytes in different parts of 

the myocardium by 17.5 – 23.4% (in all cases, p<0.05) was observed; at the 

same time the area of the nuclei did not change significantly (in all cases, 

p>0.05). Some authors described a 30% decrease in cardiomyocyte volume on 

the 7-14
th
 days of the onset of streptozotocin-induced diabetes, explaining this 

by their shrinkage [3, 4]. Other scientists believe that the decrease in the area 

of muscle fibers in skeletal muscle in SIDM is caused by the decrease in their 

glycogen content [5]. 

At the ultrastructural level, in the myocardium of rats of groups 1  

and 2, the violations of the mitochondrial ultrastructure were revealed –  

from the disorganization of their cristae to their complete destruction and 

transformation into vacuoles. The volume density of mitochondria increa- 

sed by 15-26.3% (p<0.05) compared with intact parameters, which can 

be considered as compensatory processes in response to hyperglycemia  

and hypoxia. 

In rats of group 1, already on the 14
th
 day of the development of comorbid 

pathology, the initial manifestations of diabetic microangiopathy were 

revealed; they were characterized by spasm of arterioles and vasodilation of 

the venous link of the hemomicrocirculatory flow, while in the capillaries 
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hemorheological disorders were noted (erythrocyte sludge, adhesion of 

erythrocytes and platelets). Such changes are associated with increased levels 

of contrainsular hormones in the blood and activation of the renin-angiotensin 

system, which cause vasoconstriction and increase blood thrombogenic 

activity [6]. In rats of group 2, only in single microhemovessels the 

hemorheological disorders were found. 

Thus, SIDM leads to the development of diabetic myocardial micro- 

angiopathy, which is manifested by: erythrocyte sludge in microhemovessels, 

spasm of the arterial link of the hemomicrocirculatory flow and venous 

dilation. These changes are more pronounced in comorbid pathology and lead 

to disruption of myocardial blood supply, and as a consequence – to vacuolar 

cardiomyocyte dystrophy. 
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