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The purpose of this Special Issue is to demonstrate the current state of research in the
field of biophysics in the Russian Federation. It includes articles that describe some of the
results presented at the VII Congress of Russian Biophysicists.

The work of the congress was divided into plenary, sectional and poster presentations.
The congress program included sections on molecular biophysics, including the structure
and dynamics of biopolymers and biomacromolecular systems, cell biophysics, membrane
and transport processes, the mechanisms of energy transformation, bioenergy, molecular
motors, biomechanics, biological mobility, the biophysics of complex multicomponent
systems, math modeling, bioinformatics, biophotonics, photobiology, photosynthesis, bi-
oluminescence, photoreception, optogenetics, the mechanisms of action of the physic-
ochemical factors in biological systems, environmental biophysics, medical biophysics,
neurobiophysics, biophysical education and new methods in biophysics. Throughout the
congress, particular attention was paid to the physical mechanisms at work in the biological
processes occurring at various levels of the organization of living matter.

The influence of physicochemical factors on living systems is traditionally considered
at this congress, with special attention being paid to the study of their mechanisms of action.
In Lobyshev V.I.’s report, arguments have been made in favor of the fact that water and the
aquatic environment are sensors of weak interactions [1].

A number of reports were devoted to studies on the influence of stable isotopes
on living systems. In particular, Yaglova N.V. noted that the processes involved in the
formation of lymphocytes in the thymus are highly sensitive to short-term decreases in
the deuterium content of the body. A decrease in deuterium stimulates the proliferation of
lymphoblasts in the thymus and slows down the migration processes of differentiated T
cells. The resulting increase in the formation of T-cytotoxic lymphocytes demonstrates the
role of deuterium in the selection of double-positive thymocytes [2].

In addition, it was found that both an increase and decrease in the deuterium content
in the body of laboratory animals led to the same changes in the functioning of the pituitary–
thyroid axis. The nature of these identified changes indicates the sensitivity of the thyroid
gland to modifications of the isotopic composition of fluids in the body [3]. Other authors
have noted that the long-term consumption of water depleted in deuterium before hypoxic
exposure (exposure to an amnesic factor) has a pronounced protective, anti-amnestic
effect [4]. It has been established that, in a deuterium-depleted environment, the membrane
potential of the mitochondria of cerebellar neurons decreases [5]. In Koltover V.K.’s report,
studies were presented on the catalytic effects of magnetic isotopes of magnesium (25Mg)
and zinc (67Zn) on the enzymatic hydrolysis of ATP by myosin. The rates of ATP hydrolysis
in environments containing the magnetic isotopes 25Mg and 67Zn turned out to be 40–50%
higher than the rates in environments with non-magnetic isotopes of these elements [6].
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Another widely discussed issue at the congress was the mechanisms of the influence
of magnetic fields on living systems. In his report, Krylov V.V. described in detail the
dependence of circadian biological rhythms on slow fluctuations of the earth’s magnetic
field [7,8]. A number of reports have presented arguments in favor of the idea that the
main mechanism of action of low-frequency magnetic fields on living systems is associated
with the production of reactive oxygen species [9,10].

A number of reports presented the results of studies on the influence of metal nanopar-
ticles on biological objects, from the level of DNA to mammals [11–14].

In the field of biomechanics, Kuchumov A.G. presented solutions to the current
problems in cardiovascular surgery using computational fluid dynamics methods [15,16].
This work is an excellent example of collaboration between specialists in the field of
mathematical modeling, numerical methods and medicine to solve the pressing problems
in biophysics.

The largest number of reports at the congress were on the topic of medical biophysics.
These reports covered a wide range of topics, from the development of methods for studying
oxidative stress in neurodegenerative diseases [17], and neuroprotective drugs [18], to
research in the field of protecting the body from the development of diabetes by blocking
the formation of excess amounts of the protein VDAC1 using specific blocking molecules
and genetic engineering methods [19]. In addition, in her report, Brazhe N.A. presented
the finding that astrocytes, rather than neurons, may be a suitable “target” both for the
prevention of age-related changes in the body and for the treatment of various types of
neurodegeneration [20].

Thus, all areas of biophysical research were widely covered in the reports presented at
the congress. A special mention should be made of contemporary achievements in the field
of understanding the physical mechanisms and processes involved in biological systems,
as well as the enormous progress seen in the development of biophysical experimental
methods [21].

The next congress of Russian biophysicists will be held in 2027 in St. Petersburg.
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