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SYMMETRY AND ASYMMETRY: HISTORICAL, PHILOSOPHICAL, ANATOMICAL
AND FUNCTIONAL ASPECTS (review article)

N.I. ERMAKOVA, M.V. CHERNYAKOQV, G.V. FEDOROV

Federal State Budgetary Educational I nstitution of H
Ministry of Health of the Russian Federation, 28 Krupskaya St., Smolensk, 214019, Russia.

Abstract. Introduction. Establishing relationships amongetimatural sciences, including mathematics,
medicine, biology, and natural science, is essential for a more comprehensive understanding of cobaplex pro
lems. At the same time, it is difficult to identify any scientific discipline that has not addressdwtimmenon
of asymmetry. Although the medical literature contains publications on asymmetry, these primarily focus on
functional asymmetry, with bilateral asymmetry being the most extensively investigated. This approach provides
only a limited perspectivén contrast, the issues of morphological asymmetry of internal organs, itelatgsl
changes throughout life, and sgpecific characteristics remain insufficiently studi€tie objective of this e-
viewis to provide a systematic summary of the curreatigilable key evidence on asymmetry, its representation
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in morphology and constitutional biology, and its potential application to the further investigation andemeasur
ment of internal organ asymmetiiResults.Symmetry is a fundamental phenomenon undeglyhe structure,
motion, and organization of matter, manifested in both living andlinmg systems and reflected in their fun
tions. The laws of symmetry include conservation laws and determine the course, direction, and outcomes of
physical and cheroal reactions, while also influencing biological and logiesychological processes. Features
of symmetry are clearly evident in the structure and functions of the human body. However, symmaetry is co
monly understood as absolute symmetry, which cannet @xiiving systems because it is only possible under
conditions of complete equilibrium, where biological development cannot occur. Therefore, the concepts of
asymmetry, laterality, and dissymmetry provide a more appropriate framework for explainiogidaibpo-
cesses and phenomena in living organisms. Sexual dimorphism, the female reproductive cycle, evolation, circ
dian and seasonal rhythms, and even the demographic "wartime phenomenon” can be interpreted from the pe
spective of asymmetry. To describegan morphology and physiology, asymmetry has been incorporated into a
constitutional model as one of its key coordinates. Morphological and functional components of asymmetry have
been distinguished and are assessed in three mutually perpendicular(ptarnéeft, superiofinferior, and ps-
terior-anterior), as well as between paired organs or body parts from the perspective of cis and trans forms. In the
assessment of morphological asymmetry, not only its presence but also its magnitude shouldiéredomnke
degree of asymmetry is quantified using measures of asymmetry strength, coefficients, and indices, which are
subsequently subjected to statistical analysis at the overall, component, and proportional levels.

Keywords: symmetry, asymmetry, intgrair asymmetry, lobar structure of organs, somatotype, organ
constitution, sexual dimorphism.
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