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Abstract:  Hypodynamia, characterized by a reduced level of physical activity, 

is considered one of the important factors affecting metabolic processes in the body. 

The liver, as a central organ of metabolism and detoxification, is particularly sensitive 

to hypodynamic conditions. This study aims to investigate morphofunctional changes 

in the liver under experimental hypodynamia. The results demonstrate that prolonged 

hypodynamia leads to structural and functional disturbances in hepatic tissue, including 

circulatory disorders, dystrophic changes in hepatocytes, and impaired metabolic 

activity. 
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Introduction: In modern society, hypodynamia has become a widespread 

phenomenon due to technological progress, sedentary lifestyles, and reduced physical 

activity. Numerous studies indicate that hypodynamia negatively affects various 
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organs and systems, including the cardiovascular, musculoskeletal, and digestive 

systems. 

The liver plays a key role in carbohydrate, lipid, and protein metabolism, as 

well as in detoxification processes. Changes in physical activity significantly influence 

hepatic blood circulation, enzymatic activity, and regenerative capacity. Therefore, 

studying morphofunctional changes of the liver under experimental hypodynamia is of 

great scientific and practical importance. 

Materials and Methods 

The experimental study was conducted on laboratory rats divided into control 

and experimental groups. Hypodynamia was induced by limiting the motor activity of 

animals for a specific period. After completion of the experiment, liver tissues were 

collected for morphological and histological examination. 

Histological sections were stained using standard hematoxylin and eosin 

methods. Morphological analysis focused on the condition of hepatocytes, sinusoidal 

capillaries, central veins, and connective tissue elements. Functional assessment was 

based on indirect indicators such as structural integrity and cellular activity. 

Results 

Morphological examination of the liver in animals subjected to hypodynamia 

revealed significant structural alterations. Hepatocytes demonstrated signs of protein 

and fatty degeneration, including cytoplasmic vacuolization and blurred cell 

boundaries. In some areas, cell nuclei appeared displaced or hyperchromatic. 

The hepatic sinusoids were dilated and filled with blood, indicating circulatory 

disturbances. Central veins showed moderate congestion. Additionally, mild 

inflammatory infiltration was observed in the portal areas in prolonged hypodynamic 

conditions. 
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Functionally, these morphological changes suggest impaired metabolic activity 

of hepatocytes, reduced detoxification capacity, and decreased adaptive potential of the 

liver. 

The obtained results confirm that hypodynamia has a pronounced negative 

effect on liver morphology and function. Reduced physical activity leads to impaired 

microcirculation, hypoxia, and metabolic imbalance, which contribute to dystrophic 

changes in hepatocytes. 

These findings are consistent with previous studies indicating that physical 

inactivity promotes fatty liver development and metabolic disorders. The liver’s 

sensitivity to hypodynamia highlights the importance of physical activity in 

maintaining normal hepatic structure and function. 

Organometric changes in the liver of rats are shown in the table below 

 Conclusion 

Experimental hypodynamia causes significant morphofunctional changes in the 

liver, characterized by dystrophic alterations of hepatocytes, circulatory disturbances, 

and decreased functional activity. These changes may serve as a morphological basis 

for the development of metabolic liver diseases under conditions of prolonged physical 

inactivity. 

The results emphasize the necessity of adequate physical activity to preserve 

liver health and prevent hypodynamia-associated hepatic dysfunction. 
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