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Relevance. It is known that skeletal muscles play a key role in creating optimal biomechanical 

conditions, normal trophism and function of the injured and elongated limb. At the same time, the 

reparative capabilities of muscle tissue differ from the possibility of reparative restoration of bone 

tissue, in connection with which, often, it is the functional state of skeletal muscles that is the 

limiting factor in the treatment and rehabilitation of orthopedic and traumatological patients. 

Despite the fact that metabolic processes in skeletal muscles are under strict control of systemic, 

local and genetic factors, muscles demonstrate significant plasticity and lability of the structural and 

metabolic profile in response to changes in their functional load. The material basis for this is the 

significant genetic polymorphism of both contractile and regulatory proteins and enzymes, as well 

as the high interchangeability of energy exchange pathways. In this regard, the restoration of the 

functional activity of muscles in the post-traumatic and rehabilitation period depends on the 

intensity of the restoration of its structural and metabolic characteristics and should be provided 

with a sufficient amount of plastic and energy resources in the tissue. 

If numerous data from physiological, morphological and histochemical studies give a sufficient idea 

of the functional and structural changes in skeletal muscles during its reparative regeneration during 

skeletal injuries and under conditions of surgical elongation, then the results of biochemical studies 

that allow an objective assessment of the state of skeletal muscle metabolism are clearly 

insufficient. This is especially true for studies with surgical limb lengthening. Changes in 

metabolism in a contralateral injured or operated limb have also not been practically studied, 

although the functional load on it in the post-traumatic and postoperative period? increases 

significantly. In addition, evaluation criteria and schemes of laboratory diagnostics and monitoring 

of the state of skeletal muscles in orthopedic and traumatological patients have not been sufficiently 

developed. 

In the practice of traumatology and orthopedics, the effectiveness of such developed tools, in our 

opinion, should be based on the possibility of simultaneous influence on the repair of bone and 

muscle tissue, which should ensure synchronous restoration of bone integrity and functional activity 

of skeletal muscles that make up a single anatomical and functional unit. In this regard, the methods 

of food and pharmacological regulation are the most accessible and effective. In addition, these 

methods are the most promising in terms of their further implementation using nanomaterials and 

nanotechnology. 

Ilizarov occur against the background of compensated energy costs. The kinetic properties of 

myosin from the skeletal muscles of the lower leg were studied for the first time after treatment of a 

comminuted fracture of the bones of the lower leg by the Ilizarov method. For the first time, 

metabolic features in the skeletal muscles of the lower leg were studied depending on the timing of 

treatment of comminuted fractures of the lower leg bones. For the first time, metabolic changes 

occurring in the skeletal muscles of a contralateral, non-injured limb have been studied. It is shown 
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that for the regeneration process, with operative limb lengthening, skeletal muscle mainly uses 

extracellular plastic and energy sources, with reparative regeneration in the post-traumatic period - 

intracellular. 

Conclusions 

1. The greatest changes in the metabolism of skeletal muscles of dogs during postnatal development 

occur in the tissue energy supply system. The predominant aerobic orientation of energy exchange 

processes in the calf muscle decreases more intensively with age than in the anterior tibial muscle. 

2. Age-related decrease in the intensity of protein metabolism and activation of the POL-AOS 

system in skeletal muscles have no differences related to the typological affiliation of muscles. 

3. In the skeletal muscles of the elongated segment, the processes of energy metabolism, 

peroxidation and the system of antioxidant protection are activated. The intensity of the alanine 

cycle and the measles cycle increases, the content of sarcoplasmic and myofibrillary proteins in the 

tissue decreases, the affinity of myosin to the substrate decreases. 

4. With limb lengthening, the greatest metabolic changes associated with a significant decrease in 

the efficiency of the tissue energy supply system are noted in the anterior tibial muscle of the 

elongated segment. 
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