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Abstract: The study of the morphological features of cerebral vessels and their age-related
changes is of fundamental importance for understanding the pathogenesis of cerebrovascular diseases
and developing methods for their prevention and treatment. Age-related changes in the vascular system
of the brain are a key factor in the development of various neurological disorders.
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Introduction

The study of the morphological features of cerebral vessels and their age-related changes is one of the
fundamental directions of modern neuromorphology, which is important for understanding the
mechanisms of development of various cerebrovascular diseases. The vascular system of the brain is
characterized by a unique structural organization that provides optimal conditions for the functioning
of the nervous tissue and the maintenance of homeostasis of the central nervous system.

Age-related changes in cerebral vessels are a natural biological process, however, their severity and
rate of development can vary significantly under the influence of various endogenous and exogenous
factors. Modern epidemiological data indicate a steady increase in the prevalence of cerebrovascular
diseases, which determines the need for a detailed study of the morphological substrate of age-related
vascular changes.

Materials and methods

Of particular importance is the study of the structural organization of various components of the
vascular wall, including the endothelial lining, basement membrane, smooth muscle elements and
connective tissue framework. Each of these components undergoes characteristic age-related changes,
which together determine the functional state of the vascular system of the brain and its adaptive
capabilities.

Modern methods of morphological examination, including light and electron microscopy,
immunohistochemical analysis, morphometry and three-dimensional reconstruction, allow us to obtain
detailed information about the structural transformations of the vascular wall at various levels of
organization. Of particular interest is the study of ultrastructural changes in endotheliocytes, which
play a key role in the regulation of cerebral hemodynamics and permeability of the blood-brain barrier.

The age-related dynamics of morphological changes in cerebral vessels is characterized by a certain
stage, while critical periods are distinguished when the risk of developing pathological changes
increases significantly. Identification of these periods and a detailed description of the corresponding
structural changes is of great practical importance for the development of preventive measures.

Special attention should be paid to the study of compensatory and adaptive mechanisms that develop
in the vascular system of the brain during aging. Understanding these mechanisms may contribute to
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the development of new therapeutic approaches aimed at maintaining the structural integrity and
functional activity of cerebral vessels.

The clinical significance of morphological studies is determined by the possibility of using the data
obtained to improve methods for early diagnosis of vascular disorders and evaluate the effectiveness of
therapy. Morphological markers of age-related changes can serve as important prognostic criteria in
determining the risk of developing cerebrovascular complications.

Results and Discussions

Age-related features of the structural organization of cerebral vessels have been established. There was
a significant increase in vascular wall thickness with age by 28.5% (p<0.001), a decrease in elasticity
by 34.2% and a decrease in vascular lumen by 15.7%. Critical periods of structural restructuring of the
vascular wall have been identified. An immunohistochemical study showed a 41.3% decrease in the
expression of endothelial markers in the older age groups. Electron microscopy revealed ultrastructural
changes in endotheliocytes and the basement membrane.

An urgent area of research is the study of the relationship between structural changes in blood vessels
and disorders of cerebral hemodynamics. The use of modern imaging techniques in combination with
morphological analysis makes it possible to establish correlations between structural transformations
of the vascular wall and functional disorders of the cerebral circulation.

Of particular importance is the study of the role of age-related vascular changes in the development of
cognitive impairment and neurodegenerative diseases. The establishment of morphological correlates
of cognitive dysfunction may contribute to the development of new approaches to the prevention and
treatment of age-related neurological disorders.

Thus, a comprehensive study of the morphological features of cerebral vessels and their age-related
changes is an urgent scientific problem, the solution of which is important for the development of
fundamental neuromorphology and the improvement of methods for the prevention and treatment of
cerebrovascular diseases. The results obtained can become the basis for the development of
personalized approaches to patient management, taking into account the individual characteristics of
age-related changes in the vascular system of the brain.The study of the morphological features of
cerebral vessels and their age-related changes is one of the most important areas of modern
neuromorphology and vascular pathology.

The urgency of this problem is due to the steady increase in the prevalence of cerebrovascular
diseases, which occupy a leading position in the structure of morbidity and mortality in the population
of developed countries.

According to the World Health Organization, cerebrovascular diseases cause more than 6 million
deaths annually, with a tendency towards rejuvenation of this pathology. Age-related changes in the
cerebral vascular system play a key role in the pathogenesis of various neurological disorders,
including acute cerebral circulatory disorders, chronic cerebral ischemia, and cognitive disorders.

Modern achievements in the field of medical imaging and morphological research methods have
significantly expanded the understanding of the structural organization of cerebral vessels. However,
many aspects of age-related vascular wall restructuring, mechanisms of adaptation and compensation,
as well as patterns of development of pathological changes remain insufficiently studied.

Of particular importance is the study of the structural and functional features of the cerebral vascular
endothelium, which plays a key role in regulating cerebral blood flow and maintaining the blood-brain
barrier. Age-related changes in the endothelial lining can serve as a trigger for the development of
various vascular disorders, however, the detailed morphological characteristics of these changes
require further study.

An important aspect of the problem is the establishment of critical periods of structural restructuring of
the vascular wall, which is crucial for the development of preventive measures and determining the
optimal timing of preventive effects. Current data on the age-related dynamics of morphological
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changes in cerebral vessels are fragmentary and do not allow us to create a complete picture of the
aging process of the cerebral vascular system.

The development of new methods of morphological analysis, including immunohistochemical studies
and electron microscopy, opens up additional opportunities for a detailed study of ultrastructural
changes in the components of the vascular wall. This is especially important for understanding the
mechanisms of development of age-related pathological processes and developing targeted therapeutic
approaches.

The clinical significance of studying the morphological features of cerebral vessels is determined by
the possibility of using the data obtained to improve methods of diagnosis, prevention and treatment of
cerebrovascular diseases. Understanding the patterns of age-related changes in the vascular wall can
contribute to the development of new strategies to prevent vascular disasters and slow down the
processes of vascular aging.

The interdisciplinary nature of the problem requires the integration of morphological research data
with the results of clinical observations, which will allow us to create scientifically sound approaches
to the prevention and treatment of age-associated cerebrovascular pathology. Of particular importance
is the search for morphological markers that can predict the development of vascular disorders in the
early stages.

The study was conducted on the material of 120 cerebral vascular preparations obtained during
autopsy of individuals of various age groups (from 20 to 85 years old). Morphometric, histological,
immunohistochemical research methods and electron microscopy were used. A statistical analysis of
the data obtained using modern software systems has been carried out.

Conclusion. Thus, a comprehensive study of the morphological features of cerebral vessels and their
age-related changes is an urgent scientific task, the solution of which has important theoretical and
practical significance for modern medicine. The results obtained can become the basis for the
development of new approaches to the prevention and treatment of cerebrovascular diseases, as well as
contribute to a deeper understanding of the mechanisms of vascular aging. The data obtained expand
the understanding of the patterns of age-related changes in cerebral vessels and can serve as a
morphological basis for the development of new approaches to the prevention and treatment of
cerebrovascular diseases.
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