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Abstract A total of 42 brain tissue sections from patients who died of chronic ischemic heart disease were subjected to
pathomorphological examination. It was found that in chronic ischemic heart disease, ischemic and dystrophic changes
develop in neurons in the cortex of the cerebral hemispheres. Also, varying degrees of expansion of the pericellular space and
lightening of the neuropil are noted. It is emphasized that such changes should be taken into account in the prevention and

treatment of chronic ischemic heart disease.
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1. Introduction

On a global scale, ischemic heart disease is still one of
the most pressing problems facing medicine today. Despite
modern advances in the prevention and treatment of
cardiovascular diseases, ischemic heart disease still occupies
one of the leading positions [2,5,7]. In developed countries,
mortality from this disease accounts for 1/3 of all deaths.
More than 1 million people die from this disease every year.
Changes in brain structures in chronic ischemic heart disease
remain one of the pressing problems facing medicine, which
has not been fully elucidated to date and is awaiting its
solution [1,3,4,6]. Chronic ischemic heart disease has been a
leading cause of death in economically developed countries
for many years worldwide [8]. In 2018, it amounted to 17.3
million people and, according to a number of forecasts, will
only grow and will amount to 23.6 million people by 2030
[9,10]. Based on 2018 statistics, acute heart attack is a frequent
manifestation of cardiovascular diseases, and angina pectoris,
the first sign of pathology, occurs in approximately 50% of
patients [11].

The purpose of the study: To determine the
pathomorphology of structural changes in brain neurons in
patients who died from chronic ischemic heart disease.

2. Materials and Methods
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Tissue sections taken from the brains of 42 patients who
died of chronic ischemic heart disease in the departments of
therapy and intensive care of the multidisciplinary clinic of
the Samarkand State Medical University were studied in the
Department of Pathological Anatomy. Anamnestic, macroscopic,
microscopic, morphometric and statistical research methods
were used to assess the relationship between morphological
and morphometric changes in the neuronal structures of the
brain and chronic ischemic heart disease. Sections were taken
from the cortex and subcortical areas of the cerebral hemispheres.
The size of the sections was 1x1 cm, the thickness did not
exceed 0.5 cm, they were fixed in 10% neutral formalin,
passed through an alcohol battery, and paraffin blocks were
prepared. Histological sections 7-10 microns thick were
stained with hematoxylin and eosin, Van Gieson and Nissl
(nervous tissue) methods. Microphotographic techniques
were conducted.

Histological preparations were studied and photographed
using a LeicaGME microscope (Leica, India) coupled with a
LeicaEC3 digital camera (Leica, Singapore) and a Pentium
IV computer. Photo processing was carried out using Windows
Professional applications.

3. Results and Discussion

The results of the study show that ischemic-type changes
are observed in neurons in the superficial layers of the
cerebral cortex of patients who died of chronic ischemic
heart disease (Figure 1).
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Figure 1. Development of ischemic-type changes in brain neurons.
Stained with hematoxylin-eosin. Ob.40, ok.10

The nuclei of these cells are visible in a pyknotic and
eccentric arrangement. We can see that the axons of neurons
are thin and long, extending to a considerable distance from
the neuron body. i.e. they can be seen at a great distance from
the cell body. Neurons with hydropic dystrophy are detected
in the deep layers of the cortex of the cerebral hemispheres.
Narrow pericellular spaces are noted around many neurons
and gliocytes. In some areas of the visual field, the pericellular
space around neurons is enlarged. In this area, the nuclei of
neurons are round in shape and hyperchromasia. The nuclei
of some neurons are not detected in the visual field due to the
development of the karyolysis process (Figure 2).
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Figure 2. Necrobiotic and necrotic changes in brain neurons. Stained with
hematoxylin-eosin. Ob.40, ok.10

Figure 3. The state of the space around the neurons of the brain (expansion
of the pericellular space). Stained with hematoxylin-eosin. Ob.40, ok.10

The neuropil is revealed to be lightened. In these areas, a
sharp decrease in the number of gliocytes is noted. In patients
who died from chronic ischemic heart disease, karyocytolysis
is detected against the background of the development of
hydropic dystrophy in the cytoplasm of neurons in the deep
layers of the cerebral cortex. An expansion of the pericellular
space around many neurons is noted (Figure 3).

In some preparations, dystrophic changes in neurons are
detected, the number of gliocytes is reduced. Increased
luminosity of the neuropil is observed. Necrotic changes in
the form of perinuclear chromotolysis and karyolysis are
observed in a number of neurons (Figure 4).

Figure 4. Perinuclear chromolysis and necrotic changes in brain neurons.
Stained by Nissl method. Ob.40, ok.10

4. Conclusions

Thus, in chronic ischemic heart disease, ischemic and
dystrophic changes develop in neurons in the cortex of the
cerebral hemispheres. Also, varying degrees of expansion of
the pericellular space and lightening of the neuropil are noted.
Dystrophic changes in neurons are detected, and a decrease
in the number of gliocytes is noted. Increased lightening of
the neuropil is observed. Necrotic changes in a humber of
neurons and in the form of karyolysis are observed. Such
changes should be taken into account in the prevention and
treatment of chronic ischemic heart disease.
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