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PATHOMORPHOLOGICAL EXAMINATION OF THE
HIPPOCAMPUS IN CEREBRAL ATHEROSCLEROSIS
Resume: In recent years, according to WHO, mortality from coronary
heart disease, the main cause of which is atherosclerosis, has increased
significantly (up to 75%). To varying degrees, atherosclerosis can be detected in
almost every person. After all, the earliest pathological changes in the vessels
(lipid spots and stripes), characteristic of the initial stage of this disease, appear
in children and adolescents as early as 10-15 years. Men get sick more often
than women, and the latter develop atherosclerosis on average 10 years later
than men. These differences are the result of different lifestyles, the nature of
nutrition, occupation, genetic characteristics, neuro-hormonal factors, etc.
Cerebral atherosclerosis is the most common form of vascular pathology
of the brain, which is the main cause of ischemic disorders of cerebral
circulation. Chronic cerebral ischemia is the most frequent and most socially
significant form of cerebrovascular pathology. There are many works in the
Russian literature devoted to the study of higher brain functions in chronic
cerebrovascular pathology. All this testifies to the importance and relevance of
the problem of atherosclerosis.
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(Y3bexkucman)
HATOMOP®OJIOI'NMYECKOE HCCIEJOBAHUE 'NIITOKAMITA
IHPU HEPEBPAJIBHOM ATEPOCKJIEPO3E

Peziome: 3a mnocnegnue ronapl, 1o JAaHHBIM BO3, 3HauynTENBHO
yBenuuunack (o 75%) CMEpTHOCTh OT HIIEMHYECKON OOJIe3HU cepalla,
OCHOBHOW NMPUYMHOMN PA3BUTHUs KOTOPOU SIBIISIETCS aTepoCKiIepo3. B pasnmuHoi
CTEMEHU aTePOCKJIEPO3 MOXKHO BBISIBUTH MPAKTUYECKH Y Ka)XJOTO YEJIOBEKa.
Benb caMble paHHHE MATOJIOTMYECKUE U3MEHEHHUS B COCYyJIax (JUIUIHBIE MSATHA
U TIO0JOCKH), XapakTepHble Ui HAYaJIbHOW CTaJMUd H3TOro 3a00JIeBaHMS,
NOSIBJISIFOTCS Y IE€T€ U OAPOCTKOB yke B 10-15 net. MykuuHbl 607€10T yalie,
YeM JKEHILHHBI, MPUYEM Yy MOCIEIHUX ATEPOCKJIEPO3 PAa3BUBACTCI B CPEIHEM
Ha 10 ner mo3xke, 4eM y MyXYMH. OTH pa3IM4Ms SBJSIIOTCS CIENCTBUEM
pa3uyHOro o0pasa »KW3HU, XapaKTepa MUTaHUsI, POJia 3aHSITHI, TEHETUYECKUX
0COOEHHOCTEM, HEPBHO-TOPMOHAJILHBIX (DAKTOPOB U TIP.

LlepeOpanbHblii aTepockiepo3 - camas pacnpocTpaH€HHas QopMma
COCYJIUCTOM MATOJIOTUU TOJIOBHOTO MO3ra, SIBIIIOMIASACS OCHOBHOW NMPUYHHOM
UIIEMUYECKUX HapyIIEHUH MO3rOBOTO KPOBOOOpAIICHHUS. XpoHuueckas
UIIEMUsT MO3ra SBJISIETCS CaMOW 4YacToM M HaumboJsiee COIUAIbHO 3HAYUMOMU
dbopmoli 1epeOpoBacKyISIpHON maTojoruu. B oTeyecTBEHHON nHTEpaType
HEMaJI0 PabOT, MOCBAIICHHBIX HU3YyUYCHHUIO BBICIIMX MO3TOBBIX (DYHKIUNA MpH
XPOHUYECKON I1IepeOpOBACKYIISIPHON TATOJIOTHH. Bce 3TO CBUAETENBCTBYET O
BKHOCTH M aKTyaJIbHOCTHU TIPOOJIEMBI aTEPOCKIIEpO3a.

Kniouegvle cnosea. rUNNIOKaMIl, aTEPOCKIEPO3, TOJOBHOM  MO3T,
MOPQOIIOTHS.

Relevance. One of the most common diseases today is atherosclerosis. Its
danger lies not only in its long and asymptomatic development, but also in its
ability to affect different arteries and vessels. Pathology of the lower extremities
can lead to gangrene of the coronary vessels and aorta - to myocardial infarction,

and cerebral vessels - to stroke [2,5]. The cerebral form is one of the varieties of
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atherosclerosis, and differs from the rest in that it occurs both in young people
and in elderly people. The symptoms of the disease are often similar to the
symptoms of fatigue, therefore, atherosclerosis is often diagnosed already in the
late stages, when the patient's life is in mortal danger[1].

The currently available data on the pathomorphology of the brain in the
absence of cerebral circulation of atherosclerotic genesis, including those
obtained using modern methods of neuro- and angiovisualization, mostly relate
to its substance - cortical and subcortical structures, brain stem and cerebellum.
When making a diagnosis of chronic cerebral ischemia, it is often implied that a
decrease in memory and other cognitive functions in a patient with cerebral
vascular insufficiency is a direct result of chronic cerebral ischemia [3]. But in
reality, the relationship between cognitive disorders and cerebrovascular
insufficiency may be more complex.

The mechanism of dissociation formation is associated primarily with
arterial hypertension, which leads to secondary changes in the vascular wall,
mainly of the microcirculatory bed. Arteriosclerosis, which develops as a result,
leads to a change in the physiological reactivity of blood vessels [3].

Currently, it is known that the function of the limbic system of the brain is
not limited only to emotional reactions, but also participates in maintaining the
constancy of the internal environment (homeostasis), regulation of the sleep—
wake cycle, learning and memory processes, regulation of autonomic and
endocrine functions [5]. The hippocampus, as the central link of the limbic
system, participates in the highest coordination of reproduction and emotional
behavior, as well as in the processes of assimilation and memorization of new
information, which affects the emotionally colored awareness of perceived
reality and, in general, the quality of life. The hippocampus plays a corrective
role in enhancing the inhibitory effects of stress response, blood pressure
regulation [4].
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Cerebrovascular disease ranks second among diseases of the circulatory
system in the structure of the initial causes of death according to autopsy results
[4]. The morphological basis of cerebrovascular disease in most cases is cerebral
atherosclerosis [2]. Despite numerous literature data on the problem of cerebral
atherosclerosis [1,5], morphological features of the hippocampus in this disease
remain unexplored.

The purpose of the study. The purpose of this study was to study the
morphology of the hippocampus in cerebral atherosclerosis.

Materials and methods of research. During the subsequent pathological
examination, we selected cases in which cerebral atherosclerosis was detected in
the deceased, and the main diseases were: coronary heart disease (27.4%),
arterial hypertension (41.6%), cirrhosis of the liver (19.8%), chronic obstructive
bronchitis and bilateral pneumonia (11.2%). The fixation of the material for
microscopic examination was in neutral 10% formalin and Buena liquid for 24
hours, pouring into paraffin was carried out according to the generally accepted
method.

To study the elements of the central nervous system, thionine staining was
performed using the Nissl method. To study the neurotopography of the
hippocampal layers and to assess the mutual disposition of nerve fibers, neurons
and glia, the method of impregnation of paraffin sections with silver nitrate
according to Bilshovsky in the Landau modification for paraffin sections was
used. The analysis of quantitative indicators was performed on IBM using the
statistical software package "Statistica" v 6.0.

The results of the study. The features of the cytoarchitectonics of the
pyramidal layer of the hippocampus served as the basis for its division into 4
main fields oriented in the mediolateral direction and designated as CA1 — CA4.
The main fields of the hippocampus proper are the fields CAl and CA3. In all
the studied deceased elderly men, a pathoanatomic examination revealed

atherosclerosis of the cerebral arteries with damage to the middle cerebral artery
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at the stage of fat spots and atheromatous plaques with lumen stenosis of less
than 30%. According to medical records, there was no clinical picture of
dyscirculatory encephalopathy.

Microscopic examination of the hippocampus revealed in most cases the
presence of pericellular edema, especially in the ganglion layer in all zones, as
well as a different degree of severity of lipofuscinosis of neurons. Granular
globular cells (activated macrophages) were often found in the subependimal
parts (alveolus) and perivascularly. In most cases, circulatory disorders were
observed in the vessels of the microcirculatory bed in the form of fullness, less
often stasis. In some cases, in persons of the pecnic somatotype, fresh diapedetic
perivascular hemorrhages were detected from minor to more pronounced, which
may be due to the hypoxic nature of damage to the cortical structures of the
brain in the terminal period.

In addition, damaged neurons with dark cytoplasm of the pericaryon and
dark pycnotic nuclei were detected, as well as the appearance of microgia near
the pericaryon neurons (gliosis). In the semi-quantitative analysis of
morphological changes, the most pronounced changes were observed in the CAl
and CA3 zones. At the same time, signs of spongiosis and lacunar structure were
more often found in CAL.

Considering that cerebrovascular insufficiency is characterized by
hypoglycemia, cerebral ischemia and, as a consequence, leads to damage to
brain neurons, activation of apoptosis mechanisms, our study shows that in the
hippocampus of deceased elderly men in the early stages of cerebral artery
atherosclerosis in the absence of clinical signs of dyscirculatory encephalopathy,
structural signs of damage to ganglion layer neurons and reactions from
gliocytes are observed.

The detection of circulatory disorders in the wvessels of the
microcirculatory bed of the hippocampus is comparable with the results of some

researchers demonstrating damage to the vascular wall and cerebral blood flow
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in cerebrovascular disease, which, in turn, can lead to cognitive disorders and
changes in the emotional sphere.

Conclusion. Thus, in the hippocampus of elderly men with
atherosclerosis of the cerebral arteries in the early stages, pronounced changes
were found in the CA1 and CA3 zones, which were characterized by complex
reversible damage to neurons, spongiosis, circulatory disorders, perivascular and
pericellular edema of varying severity, as well as the formation of focal

structures of lacunar structure.
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