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Numerous studies on the changes in physicochemical and structural properties of erythrocyte membranes fol-
lowing radiation exposure indicate that erythrocytes which do not undergo death or destruction in the early
post-radiation period may still undergo alterations in both shape and size. In recent years, alongside exper-
imental research, studies on numerical modeling of diffusion transport processes of microparticles through
lipid membranes have also emerged.

In early studies, we experimentally established that the kinetics of changes in the morphological parameters
of erythrocytes through one, two and three days after total irradiation of animals exhibits features depending
on the dose of ionizing energy received. Analysis of experimental data from other authors indicates that the
processes of erythrocyte swelling and shrinkage in the post-radiation period are a consequence of altered
membrane permeability. X-ray diffraction data have shown that this is caused by structural changes at the
supramolecular and molecular levels, which likely lead to a shift in the dominant mechanisms of diffusion of
various substances (including water molecules and their radicals) across the membranes and to a change in
the kinetics of diffusion mass transfer between the internal (cellular) and external (plasma) environments, the
composition of which deviates significantly from the norm under radiation exposure.

In the present study, within the framework of a general quasi-chemical approach to multicomponent nonlinear
diffusion, we developed a mathematical model of a diffusion diode to describe the hydration and dehydration
processes of erythrocytes in the early post-radiation period.
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