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Annotation. Purpose of the study: Thermal burns cause various accelerated 

catabolic processes in the body, as the body tries to repair the damaged area. In 

this study, changes in the morphology of muscle fibers at the injured site were 

studied. Research methods: thirty laboratory rats were used. They were divided 

into control (C) and injured (I) groups. Rats in group J were thermally burned 

over 45% of body surface area standardized by body weight. Rats in both groups 

were euthanized four, seven, and 14 days after injury. Medial parts of the medial 

gastrocnemius muscles were cut and stained with hematoxylin and eosin. Then 

histological analysis was performed. Results and Discussion: The control rats 

showed normal muscle characteristics with evenly distributed and polygonal 

muscle fibers with peripheral nuclei. However, these characteristics were not 

observed in the rats in the injured group. It was found that many fibers in them 

are round in outline. In addition, the amount of connective tissue was significantly 

increased in the rats in the injured group. Conclusion: This experimental model 

was found to be effective in histological assessment of morphological changes in 

muscles after thermal burns of 45% of the body surface area. 
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Histological studies were conducted to observe morphological changes in 

muscle fibers of euthanized rats in groups N and J after thermal burns. 

Histological analysis of collagen fibers was performed on Picrosirius12-stained 

sections [1, 2, 3] 

Picrosirius photomicrographs were taken under normal and polarized light 

to distinguish type I (red and yellow) and type III (green) collagen. For 

morphological analysis, photomicrographs taken at different magnifications were 

evaluated by light microscopy using attached cameras (Axioscope 40, Axiocam 

HRc, Zeiss, Germany) [4, 5, 6, 7]. 

Research results. Sections of group C showed evenly distributed peripheral 

nuclei with polygonal muscle fibers. However, in group I, many fiber sections 

showed rounded contours, variable staining intensity, weakly stained nuclei, and 

larger interfiber distances. 

 

Figure. Sections of rat gastrocnemius muscle stained with hematoxylin and 

eosin; panels show control group sections taken at days 4 (A) and 14 (D) and 

burn group sections taken at days 4 (B), 7 (C) and 14 (E and F) after thermal 

injury. A. Simple fibers with polygonal sides (*), peripheral nuclei (arrows), and 

slightly irregular contours. B. Muscle fibers with irregular granules of 

acidophilic aspect (*) and increased interfiber space (arrow). C. Irregular muscle 

fibers of various shapes and sizes with irregular contours (*) and acidophilic 
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granules (arrows). D. Normal-looking muscle fibers, some irregular contours 

(arrows) are visible in certain areas of the muscles. E. Fibers containing 

acidophilic granules and dividing fibers (*) interspersed with fibers of normal 

appearance (**). F. Muscle fibers with acidophilic granules, markedly irregular 

contours, abundant round macrophage-like cells (arrows) in an enlarged 

intercellular space. Note that some cells degenerate (*). (Zoom: A-B and D-F, 

715x; C, 275x.). 

 

Taking into account the consequences of thermal damage to organs, the 

treatment of burn patients should not only eliminate the acute injury. In addition, 

due to changes in other tissues such as skeletal muscles, delayed rehabilitation of 

the patient should be considered. Protein catabolism continues for several months 

after thermal injury6 and can cause growth retardation for up to 2 years in injured 

children. 

Summary. This study showed that the morphological changes in the muscles 

changed the shape of the fibers, but no central nuclei were observed, indicating 

regeneration. However, group I micrographs taken 14 days after injury showed 

fusion of muscle cells. This feature indicates the beginning of the muscle recovery 

process. A longer follow-up period allows better observation of the morphological 

changes accompanying the regeneration of damaged muscle fibers after thermal 

injury. 
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