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Prenatal ontogeny is a period of high sensitivity to the influence of stress factors. Prenatal hypoxia is one of the
most common and clinically significant stress factors that cause mortality and disability among newborns. Prenatal
hypoxia during critical periods of brain formation leads to pathomorphological changes in brain structures, accom-
panied by behavioral disorders and learning abilities, neurological disorders, and disruption of adaptation processes.
Since the pineal gland is actively involved in adaptation processes in response to stress factors, the aim of our study
was to study the morphological and functional changes in the pineal gland of newborn rats after exposure to chronic
prenatal hypoxia.

Experimental studies were conducted on the offspring of female Wistar rats of both sexes. Experimental animals
were divided into 2 groups: control and experimental. The first (control) group was formed by 6 newborn animals
from females that were in normal vivarium conditions without the influence of additional factors. The second group
was formed by 6 newborn animals from female rats, which were injected subcutaneously with a sodium nitrite solu-
tion at a dose of 50 mg/kg every day from the 16th to the 21st day of pregnancy.

Prenatal hypoxia is accompanied by morphological changes in the parenchyma and vascular bed of the pineal
gland. It was established that in the peripheral regions of the parenchyma, stromal components, light cells with
vacuolated cytoplasm, and glial cells were identified. The central zone of the parenchyma is formed by a mass of
undifferentiated immature pinealocytes. n the central zones of the pineal gland, we also found areas with signs of
focal and complete lysis of pinealocytes, manifested by discoloration of the nuclear substance and nucleolus and
the formation of nuclear "shadows" with their subsequent dissolution. Microscopic examination of the blood bed of
the pineal gland revealed marked signs of extra-organ blood circulation disorder in the form of venous hyperemia,
plasmatization, and spasm of arterial vessels. The detected pathomorphological changes indicate a decrease in the

functional activity of the pineal gland, which leads to a violation of adaptation mechanisms.
Key words: rats, pineal gland, pinealocytes, prenatal hypoxia, blood circulation.

Connection of the publication with planned re-
search works.

The present work is part of the research topic of
the Department of Anatomy, Clinical Anatomy, Opera-
tive Surgery, Pathomorphology and Forensic Medicine
of the Petro Mohyla Black Sea National University of
the Ministry of Education and Culture of Ukraine «Role
of ecologically hazardous factors in the development
of diseases of civilization», state registration number
0120U002026.

Introduction.

Prenatal ontogeny is a period of high sensitivity to
the influence of stress factors, so any stressor can lead
to changes in morpho-functional, biochemical indica-
tors, behavioral and cognitive functions of the body. The
most common and clinically significant stress factor to
which the embryo can be exposed is hypoxia. Prenatal
hypoxia during critical periods of brain formation leads
to significant pathological changes at various stages of
postnatal life in the development of cognitive functions,
neurological disorders, behavioral disorders and learn-
ing abilities, which correlate with morphological chang-
es in brain structures involved in learning and memory.
which is the most common cause of death and disability
[1, 2, 3 ,4]. Prenatal hypoxia also leads to pathologies of
the neuroendocrine system, which are accompanied by
a violation of the processes of synthesis and secretion of
neurohormones, dysfunction of the pineal gland, and a
decrease in the adaptation potential [2, 5, 6]. Therefore,
the problem of prenatal hypoxia and its remote conse-

quences is extremely relevant, as it largely determines
the state of health and quality of life of a person in the
postnatal ontogenesis [7, 8]. However, the analysis of lit-
erary sources shows that the most studied are changes
in the hippocampus and cerebral cortex under condi-
tions of prenatal hypoxia, because these structures are
responsible for the formation of behavior and learning
abilities [7, 8]. At the same time, changes in the mor-
phology of the pineal gland, which is one of the main
organs that ensures adaptation to the action of a stress
factorn newborn animals through a rapidly occurring
non-specific hormonal reaction i, have not been stud-
ied enough, which is due to the small size of the pineal
gland and its topographic features [9]. In the literature,
there is only isolated information about the influence
of prenatal hypoxia on the morphological state of the
pineal gland of adult rats [10], which prompted us to
conduct our own research.

The aim of the study.

To find out the morphofunctional changes of the
pineal gland of newborn rats after exposure of chronic
prenatal hypoxia.

Object and methods of research.

18 Wistar rats were involved in the experimental
study, of which 6 adult females and 12 newborn animals
of both sexes. The model of chronic hemic nitrite-in-
duced prenatal hypoxia was used to conduct the study.
The experimental animals were divided into 2 groups:
control and experimental. The first (control) group was
formed by 6 newborn animals from three female rats
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(2 animals from each female), which were in normal vi-
varium conditions without the influence of additional
factors. The second group was formed by 6 newborn
animals from three female rats (two animals from each
female), which were injected subcutaneously with so-
dium nitrite solution daily from the 16th to the 21st day
of pregnancy, which corresponds to the third trimester
of human pregnancy. A solution of sodium nitrite was
administered at a dose of 50 mg/kg, which, according
to literature sources, causes hypoxia of medium sever-
ity [8].

The material for histological examination was col-
lected on the 1st day of postnatal ontogenesis at 19.00.
After the decapitation procedure was completed, the
brains of the animals were removed and fixed in a 10%
solution of neutral formalin. After isolated of the pineal
gland, the material was enclosed in paraffin blocks using
standard methods, from which sections with a thickness
of 5 um were made on a rotary microtome of the semi-
automatic type «Microm» (Germany) and stained with
hematoxylin-eosin according to the standard method.
The obtained histological preparations of the pineal
gland were studied under the magnification of binocu-
lars lens x10, objective lens x20, x40 of the microscope
of the brand «Carl Zeiss» (Germany). Photo documen-
tation of the research results was made using a Canon
digital SLR camera.

During the histological study of pineal prepara-
tions, the number of pinealocytes in the field of view
of the microscope (objective x20, binocular x10) was
counted by analogy with Goryaev’s counting chamber.
Morphometric measurements were carried out using
an eyepiece screw type micrometer MOV 1-16 with an
objective magnification (x40). The large and small di-
ameters of the nucleus and cytoplasm were measured.
Processing of the obtained research results was carried
out using the methods of variational statistics, namely
the Student’s t-criterion. The difference was considered
reliable when the numerical parameters between the
groups differed at a value of at least p<0.05. Statistical
calculations were performed on a personal computer
using the standard software «STATISTICA 6» for com-
puter equipment with the Windows operating system.

All stages of research, manipulative interventions
and euthanasia of animals were carried out in accor-
dance with the provisions of the «General Ethical Prin-
ciples of Animal Experiments» adopted by the VIl Na-
tional Congress on Bioethics in 2019 and in accordance
with other international agreements and current na-
tional legislation in the field of medical and biological
research.

Research results and their discussion.

Microscopic examination of the pineal gland of new-
born rats in the control group revealed that it had a cres-
cent shape (fig. 1).

On the periphery, the pineal gland is surrounded by
a thin capsule, which is formed by connective tissue con-
taining thin reticular fibers. In newborn rats, the volume
of connective tissue is not significant and the division of
the organ into lobules was not clearly detected. It is also
necessary to note the fact that the fibers of the connec-
tive tissue were evenly located in the parenchyma of the
pineal gland.

The parenchyma of the pineal gland of newborn
rats was mainly represented by round pineal cells with

Figure 1 — The shape of the pineal gland of newborn rats of the
control group. Staining with hematoxylin and eosin.
Magnification: x100. Symbols: 1 — capsule; 2 — pinealocytes with
vacuolated cytoplasm; 3 — apex of the pineal gland.
large, dark, intensely basophilic nuclei filled with varying
amounts of functionally inactive heterochromatin.
It was established that in some cells the content
of heterochromatin was so high that it masked the
nucleolus. In other cells, a basophilic nucleolus can be
seen due to a decrease in heterochromatin content.
Pinealocytes with a lighted nucleus were located
without certain regularity both in the central zones of
the parenchyma and on the periphery. It was established
that in some cells the nucleus occupied almost the
entire volume of the cell, and the cytoplasm surrounded
the nucleus with a narrow rim. In other cells, the volume
of the cytoplasm exceeded the volume of the nucleus.
Such a different degree of vacuolization indicates a
different functional state of the cells. It should be noted
that pinealocytes were located in the parenchyma with
a low density (fig. 2). It was determined that the num-
ber of pineal cells in one field of view of the microscope
was 174.6110.3 cells. The sizes of the cells varied within
very wide limits, which also indicates a different state
of functional activity. Thus, the average area of the
smallest cells was 21.76+0.81 um?, and the largest —
39.92+0.65 um?. The average size of the vast majority of

Figure 2 — A fragment of the parenchyma of the pineal gland of
newborn rats of the control group. Staining with hematoxylin and
eosin. Magnification: x200. Symbols: 1 — pinealocytes with a lighted
nucleus; 2 — pinealocytes with a bulky nucleus and a narrow rim of
cytoplasm; 3 — pinealocytes with vacuolated cytoplasm; 4- small
pinealocytes.
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Figure 3 — The shape of the pineal gland of newborn rats under
conditions of chronic prenatal hypoxia. Staining with hematoxylin
and eosin. Magnification: x100. Symbols: 1 — the central part of the
parenchyma; 2 — peripheral zone of parenchyma.
cells ranged from 26 to 32 um?. The increase in the size
of the cells occurred due to an increase in the average
area of the cytoplasm. In small cells, the main volume

was occupied by the nucleus.

During the study of blood vessels, both directly
adjacent to the capsule of the pineal gland and intra-
organ, we did not detect any changes in the venous
and arterial segments of blood circulation, as well as
no violations of rheological processes in these vessels.
The lumens of arterial vessels were evenly filled with
groups of intact erythrocytes. It should be noted that
the pinealocytes that accompanied the intraorgan
blood vessels are characterized by a slightly increased
volume of cytoplasm, which may indicate the flow
of cytoplasmic contents into the vascular bed. It
was established that the nuclei of such pinealocytes
acquired a pale basophilic appearance, which indicates
an increase in their functional activity.

During the histological examination of the
pineal glands of the experimental animals after the
introduction of sodium nitrite solution, significant
deviations in the morphology of the pineal gland were
observed compared to animals of the control group. The
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Figure 4 — A fragment of the parenchyma of the pineal gland of
newborn rats under conditions of chronic prenatal hypoxia. Staining
with hematoxylin and eosin. Magnification: x200. Symbols: 1 - light

pinealocytes of the peripheral region; 2 - glial cells; 3 — mass of

undifferentiated cells in the central region of the parenchyma; 4 -
single light pinealocytes of the central zone of the parenchyma.

shape of the pineal gland of this group of animals was
crescent-shaped, but with uneven jagged edges and a
non-solid capsule. Stromal components were located
mainly on the periphery of the organ, and in the center
there were large masses of cells with a small amount of
connective tissue spaces (fig. 3).

It is necessary to note the peculiarities of the loca-
tion of pineal cells in the parenchyma of newborn ani-
mals that were under conditions of chronic prenatal
hypoxia. t was revealed that the central zone of the pa-
renchyma is formed by closely adjacent undifferentiated
immature pinealocytes, which have a rounded small nu-
cleus and a small volume of cytoplasm and intensively
perceive staining with basic dyes and single light cells
with a lightened nucleus and vacuolated cytoplasm (fig.
3). In the peripheral regions of the parenchyma, light-
colored cells with a lighted rounded nucleus and vacu-
olated cytoplasm and glial cells were identified, which
are located either singly or in groups of 4-5 cells, form-
ing a kind of glial fields (fig. 4). It should be noted that
vacuolated pineal cells were located in the deep layers
of the peripheral region at the border with the central
zone. It was established that in the central regions of
the parenchyma, the number of cells in one field of
view of the microscope at a total magnification of x200
was 1405.61£58.7, and in the peripheral regions it was
112.6%4.5. The increase in the density of the location of
pinealocytes is explained by the fact that in the center
there was a large mass of small, non-vacuolated cells
with a small volume of cytoplasm, and on the periph-
ery — reticular fibers and light pinealocytes with varying
degrees of cytoplasmic vacuolization.

It should be noted that in the central zones of the
pineal gland we found areas with a sparse arrangement
of cells and signs of focal and complete lysis of pinealo-
cytes, manifested by discoloration of the nuclear sub-
stance and nucleolus and the formation of «shadows»
of nuclei and their subsequent dissolution (fig. 5). In
some cells, vacuolization of the cytoplasm led to dis-
ruption of the integrity of the plasmolemma and even
its disappearance [10]. Focally, we found isolated small
cysts and accumulation of fluid as a result of complete
cell lysis. According to the literature, the presence of
vacuolated cells and cysts indicates a delay in hormone
secretion [11].

The described state of pineal cells indicates their
death as a result of increased functional activity and a
decrease in the synthesis and secretion of melatonin,
which is the result of a decrease in the number of ac-
tive cells. The identified morphological features are the
response of the pineal gland to the influence of stress
factors in the form of prenatal hypoxia and indicate the
growth of dystrophic and dystrophic-necrotic changes.

During the microscopic examination of the blood
vessels of the pineal gland, in all observations, pro-
nounced signs of a disorder of extra-organ blood circula-
tion were revealed in the form of sharp full blood vessels
of the venous type with the phenomena of erythrocyte
adhesion. It was found that arterial vessels of various
calibers, which were surrounded by similar venous ele-
ments, often turned out to be ischemic. It was estab-
lished that there were practically no formed elements
of blood in their lumens. It is necessary to note mor-
phological changes in the structures of the vascular wall
of arterioles. First of all, there is a eaction on the part
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Figure 5 — A fragment of pineal gland parenchyma of newborn
rats with signs of pinealocyte lysis under conditions of chronic
intrauterine hypoxia. Staining with hematoxylin and eosin.
Maghnification: x200. Symbols: 1 - light vacuolated pinealocytes; 2 —
«shadows» of pinealocyte nuclei; 3 — focal lysis of pinealocytes.

of endotheliocytes. They appeared hypertrophied with
enlarged nuclei. Along with this, spasm phenomena are
characteristic of the muscular membrane of the inner
wall of a blood vessel (fig. 6). In arteriolar-type vessels,
erythrocyte lysis was often noted, which appeared on
histological specimen s in the form of a pale pink homo-
geneous mass. It was established that such an erythro-
cyte mass occupied the central zone of the lumen of a
blood vessel.

Thus, the morphological manifestations of the re-
modeling of the vascular bed in the form of venous hy-
peremia and plasmatization of arterial vessels indicate
hypoxia of the pineal tissue, and as a result, a decrease
in functional activity, which leads to a violation of ad-
aptation mechanisms in conditions of prenatal hypoxia
[10].

Conclusions.

The influence of chronic prenatal hypoxia caused
pronounced morphological and functional changes in
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Figure 6 — Photomicrograph of extra-organ blood vessels of
newborn rats under conditions of prenatal hypoxia. Staining
with hematoxylin and eosin. Magnification: x200. Symbols: 1

- spasmodic vessel of the arterial type; 2 — lumen of the vein; 3 —
adhesion of erythrocytes; 4 — lysis of erythrocytes in the lumen of
the arteriole; 5 — peripheral zone of the parenchyma of the pineal

gland. 6 — pineal cells.

the parenchyma and vascular bed of the pineal gland of
newborn rats, manifested in a change in the location of
pineal cells, an increase in the number of undifferenti-
ated immature pinealocytes, an increase in the density
of the location of cells, the appearance of areas with
signs of focal lysis of pinealocytes, venous hyperemia
and plasmatization arterial vessels. The identified mor-
phological features indicate an increase in dystrophic-
necrotic changes in the cellular elements of the pineal
gland, an imbalance in the processes of synthesis and
secretion of metabolites of the pineal gland, and as a re-
sult, a decrease in its functional activity and a violation
of adaptation mechanisms in newborn rats.

Prospects for further research.

In the future, it is planned to investigate the possi-
bility of correcting pathological changes of the pineal
gland under conditions of prenatal hypoxia by introduc-
ing exogenous melatonin.
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Pe3stome. BnivB npeHaTanbHOI FiNOKCii Ha eMbBpioH y KPUTKMYHI Nnepioan popmyBaHHA OpPraHiB LeHTPabHOT Hep-
BOBOI CUCTEMW NMPU3BOAMTb A0 3HAYHMX NATONIOMNYHMUX 3MiH Y PO3BUTKY KOTHITUBHUX QYHKLLMA, HEBPONOTIYHUX PO3-
Najis, NOPyLWEHHA NOBeAiHKN Ta 34i0HOCTEN A0 HABYAHHA, WO NPOABAAITLCA HA Pi3HUX eTanax NoCTHaTa/IbHOroO
KUTTA | € HAMNOLWMPEHILWO NPUYMHOK CMEPTHOCTI Ta iHBanigHOCTI. MpeHaTanbHa rinokcis npuM3BogMTb | 4O Na-
TONOTIN HEMPOEHAOKPUHHOT CUCTEMM, LLO CYNPOBOAMKYIOTbCA NMOPYLIEHHAM NPOLLECiB CUMHTE3Y Ta CeKpeLii Helpo-
ropMoHiB, ANCHYHKLUiElO enidiza Ta 3HUKEHHAM aganTauiliHoro noteHuiany. OckinbKu enidis akTMBHO 3a/1y4aETbCA
[0 aganTauiiHMX npouecis i 3a6e3nevye NiATPMMaHHA TOMeOoCTasy, MeTo A0CNIAMKEHHA 6yn0 BUBYEHHA MOpdO
bYHKLiOHaNbHNUX 3MiH enidi3y HOBOHAPOAKEHMX LLYPiB NiCNA BNAMBY XPOHIYHOI MpeHaTabHOT FiNoKCii.

EKcnepumeHTanbHi AOCAIAXKEHHSA NPOBOAMAN Ha MOTOMCTBI CaMMUb LLypiB AiHii Bictap obox ctatei. Jns npo-
BeZleHHA AOCNiIAKEHb BUKOPUCTOBYBANACA MOAENAb XPOHIYHOI FeMiYHOI HITPUT-iIHAYKOBAHOI NpeHaTa/ibHOi TiNoKCii.
MNiagocnigHi TBapuHU Bynu po3noaineHi Ha 2 rpynu: KOHTPOAbHY i gocnigHy. Mepwa (KoHTposbHa) rpyna chop-
MOBaHa 6 HOBOHAPOAXKEHUMW TBAPUHAMM Bif, CaMOK, AKi nepebyBann y 3BMYaMHMX yMOBax BiBapito 6e3 BnauBy
nofatkosux dakTopis. Apyra (gocniaHa) rpyna coopmoBaHa 6 HOBOHAaPOAKEHUMM TBAapPUHAMM Bif, CAMOK LLypiB
AKMM WOAHA NiAWKIPHO BBOAMBCSA PO3UYMH HITPUTY HaTpito 3 16 go 21 Aobu BariTHOCTI, WO BiANOBIAAE TPETHOMY
TPUMECTPY BariTHOCTI I0AMHW. PO3UMH HITPUTY HATPitO BBOAMAM Y A03i 50 Mr/Kr, WO CPUYMHSAE FiNOKCito cepeaHbo-
ro CTYMeHH BaXKKOCTI.

MpeHaTanbHa riNoKCiA cynpoBoAKYETbCA MOPGOAOTIHHUMM 3MIHAMM NAPEHXIMU Ta EKCTPAOPraHHOTO CYAMHHO-
ro pycna enidisy. BctaHoBneHO, WO y nepudpepmnyHmX perioHax napeHxiMm BM3HAYaNMUCA CTPOMAJIbHI KOMMOHEH-
TW, CBIiTNli KNITUHW 3 BaKyO/i30BAHOK LMUTOMNAA3MOK Ta FianbHi KNiTUHKU. LleHTpanbHa 30HA NapeHXxiMmu yTBopeHa
Macoto HeandepeHLiMoBaHMX HE3PIANX NiHeanoumMTIB. Y LEHTPANbHUX 30HaX enidisy Hamun Bynun BUABNEHI AiNAHKM
3 03HaKaMu BOTHMLLEBOrO Ta NOBHOTO Ni3MCY NiHEANOUNTIB, WO NPOABNAANCA 3HebapBAeHHAM AAepHOI cybcTaHuji
i AfepuA Ta YTBOPEHHAM «TiHel» aaep 3 NOCAIAYUYMM IXHIM PO3UMHEHHAM. TTPU MIKPOCKOMIYHOMY A0CNIAKEHHI
KPOBOHOCHOTO pycna enidisy BUABNEHI BUPAXKEHi 03HaKM PO3/1ajy eKCTPaopraHHOro Kposoobiry y BUrAAi BEHO3HOI
rinepemii, nnasmaTmsauii Ta cnasmy apTepianbHUX CYAUH. Y CyAMHax apTepioNAapHOro TMNy Bifg3HavYanuca ABuLLA
nisucy eputpoumTiB. BuseneHi mopdonoriyHi 3miHM cBigyaTh Npo AucbanaHc NpoLeciB CUHTE3Y i cekpeLii meTabo-
NiTiB enigisy, 3HUKEeHHA GYHKLIOHaNbHOT aKTUBHOCTI enidisy, Wo NpM3BOANTb 40 NOPYLIEHHA MEXaHi3miB aganTauii
Y HOBOHapOAKEHUX TBAPWUH.

Knrouosi cnosa: wypw, enidis, niHeanouMTn, NnpeHaTanbHa rinokcia, KpoBoobir.

MORPHOLOGICAL CHARACTERISTICS OF THE PINEAL GLAND OF NEWBORN RATS UNDER CONDITIONS OF
CHRONIC PRENATAL HYPOXIA

Pshychenko V. V., Cherno V. S., Chebotar L. D., Larycheva O. M. Petrova O. I.

Abstract. The influence of prenatal hypoxia on the embryo during the critical periods of the formation of the
organs of the central nervous system leads to significant pathological changes in the development of cognitive func-
tions, neurological disorders, impaired behavior and learning abilities, which are manifested at various stages of
postnatal life and is the most common cause of mortality and disability. Prenatal hypoxia also leads to pathologies
of the neuroendocrine system, which are accompanied by a violation of the processes of synthesis and secretion of
neurohormones, dysfunction of the pineal gland, and a decrease in adaptation potential. Since the pineal gland is
actively involved in adaptation processes and ensures the maintenance of homeostasis, the purpose of the study
was to study the morpho-functional changes in the pineal gland of newborn rats after exposure to chronic prenatal
hypoxia.

Experimental studies were conducted on the offspring of female Wistar rats of both sexes. The model of chronic
hemic nitrite-induced prenatal hypoxia was used for the research. Experimental animals were divided into 2 groups:
control and experimental. The first (control) group was formed by 6 newborn animals from females that were in nor-
mal vivarium conditions without the influence of additional factors. The second (experimental) group was formed by
6 newborn animals from female rats that were injected with sodium nitrite solution subcutaneously every day from
the 16th to the 21st day of pregnancy, which corresponds to the third trimester of human pregnancy. Sodium nitrite
solution was administered at a dose of 50 mg/kg, which causes moderate hypoxia.

Prenatal hypoxia is accompanied by morphological changes in the parenchyma and extra-organ vascular bed of
the pineal gland. It was established that in the peripheral regions of the parenchyma, stromal components, light
cells with vacuolated cytoplasm, and glial cells were identified. The central zone of the parenchyma is formed by a
mass of undifferentiated immature pinealocytes. In the central zones of the pineal gland, we found areas with signs
of focal and complete lysis of pinealocytes, manifested by discoloration of the nuclear substance and nucleolus and
the formation of nuclear «shadows» with their subsequent dissolution. Microscopic examination of the blood ves-
sels of the pineal gland revealed marked signs of extra-organ blood circulation disorder in the form of venous hy-
peremia, plasmatization, and spasm of arterial vessels. Phenomena of erythrocyte lysis were observed in arteriolar
vessels. The identified morphological changes indicate an imbalance in the processes of synthesis and secretion of
metabolites of the pineal gland, a decrease in the functional activity of the pineal gland, which leads to a violation
of adaptation mechanisms in newborn animals.

Key words: rats, pineal gland, pinealocytes, prenatal hypoxia, blood circulation.
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At the current stage of the development of morphology and clinical medicine, the interest in vegetative nodes,
which are complex peripheral nerve centers connected to the central nervous system and are trophic and communi-
cation and distribution centers, does not decrease.

In this regard, it becomes clear that without the doctor's knowledge of the features of the topography and in-
dividual structure of the submandibular node (SMN) and its connections with neighboring nerves, it is not possible
to provide significant help in understanding the pathogenesis and clinical manifestations of diseases of the node,
developing new ones and optimizing already existing methods of treatment.

Before starting the main part of our study, we determined the shape of the head (skull) and face — head and face
indices. In the future, we used anatomical preparation of the SMN after cosmetic access to it. The sizes of the node
were measured using a millimeter ruler. Photography of the prepared SMN was carried out using a digital camera.

Based on the results of the research, we determined the main topographical positions of the SMN, revealed vari-
ants of the external structure of SMNs by frequency of occurrence and their sizes; the extreme types of the structure
of the SMINs are established and it is shown in which forms of the head and face they occur; the topography of the
branched connections of the SMN — adductor roots: tympanic-lingual, sympathic and efferent roots has been clari-
fied.

The revealed dependence of the topographic-anatomical variability of the human SMN on the shape of the skull
will help clinicians to justify the choice of the node blockade method in various pathological conditions.

Key words: man, submandibular vegetative node (ganglion), topographic-anatomical structure, elderly and old
age.
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Introduction.

At the current stage of the development of
morphology and clinical medicine, the interest in
vegetative nodes, which are complex peripheral nerve
centers connected to the central nervous system and
are trophic and communication and distribution centers,
does not decrease [1, 2, 3, 4].

In this regard, it becomes clear that without the
doctor’s knowledge of the features of the topography

and individual structure of the SMN and its connections
with neighboring nerves, it is not possible to provide
significant assistance in understanding the pathogenesis
and clinical manifestations of node diseases, developing
new and optimizing existing treatment methods.

In addition, the clinical picture of the SMIN syndrome
is represented by severe pain and senostopathic
phenomena that affect the mental state of patients,
which can cause cancerophobia. Blockade of regional
submandibular nodes is recommended to remove these
phenomena and stop pain in the tongue area [5, 6, 7].

Interest in such changes as neurodegeneration in the
structures of the nervous system in the elderly remains
relevant even today [8].
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