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GENERAL REVIEW OF THE WORK

The relevance of the topic. Currently, malignant lesions of the
vagina are the most important medical and social problem; they are
characterized by frequent rapid growth and metastasis, lead to the
deterioration in the quality of life and often lead to death.?

The glands of the vaginal vestibule are affected by fibro-
adenomatous pathology, are exposed to abscesses, diverticulitis,
polyps in the vagina are common.?

It should be noted that the glands of the digestive and
respiratory organs are studied to a much better degree, compared
with the glands of the walls of the organs of the genitourinary
apparatus. Especially small glands of the vaginal vestibule are not
studied. In the scientific literature, there is almost no data on the
number and size of the small glands of the vaginal vestibule, on their
relationships with the lymphoid tissue of this area.

There are completely no materials on the age-related
transformations of these glands, their structural features in different
phases of the ovarian-menstrual cycle.

There are no morphological data on the structural and
dimensional parameters of the glands at abnormalities in the
development of internal female genital organs.

The lymphoid apparatus of the vaginal vestibule of women, at
the norm, and with the indicated developmental abnormalities, has
also not been practically studied from the anatomical point of view.
There is no data on the structural and dimensional features of
lymphoid tissue in different parts of this organ.

Despite the large amount of morphological data accumulated in
recent years on the mechanisms of influence of balneological

IDi Gilio, A. Rapid growth of myxoid leiomyosarcoma of the vulva during
pregnancy a case report / A.Di Gilio, G.Cormio, L.Resta, [et al.] // International
Journal of Gynecological Cancer, — 2004, 14(1), — p.172-175

ZHeller, D. Pseudoangiomatous stromal hyperplasia of the vulva presenting as a
polypoid vulvar lesion / D.Heller, S.Aisner, V.Fitzhugh [et al.] // Journal of Lower
Genitaltract Disease, — 2013. Oct; 17 (4). — p.5-7.
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factors®** the effect of naphthalan oil on the morphology of
glandular and lymphoid structures of the vaginal vestibule has not
been studied until recently.

Detailed knowledge of the mechanisms of morphology and
physiology of glands, lymphoid formations under the influence of
naphthalan baths can help develop adequate criteria for timely
medical examination of patients in need of spa care.

The study aimed to obtain complex macromicroscopic data on
the small glands and the lymphoid apparatus of the vaginal
vestibule in the human's postnatal ontogenesis in the norm, with
some anomalies of the internal genital organs and in the
experiment.

Research objectives:

1. To study the topography, syntopy, and dimensionally-
quantitative indicators of the small glands of the vaginal in the
age aspect.

2. To study microanatomy and topography of lymphoid
tissue of the wvaginal vestibule and lymphoid-glandular
relationships in postnatal ontogenesis.

3. To analyze the morphological features of the small
glands of the vaginal vestibule and lymphoid tissue of this area
in women of reproductive age in different phases of the ovarian-
menstrual cycle.

4. ldentify and quantify the complex of involutive changes
and the timing of their detection in small glands and lymphoid
tissue of the vaginal vestibule.

5. To reveal the structural features of the small glands of

4“Moscymos, H.T. (Movsumov, N.T.) Mopdorenes xeje3 ropTaHu 4eloBeKka B
HOpME M B JKCIEPUMEHTE NMPH HEKOTOPHIX OATbHEONIOIHMYECKHX BO3ACHCTBHAX: /
aBTopedepar AWcCC. JOKTOpa MEOUIMHCKUX HayK. / — Tommmcn,2004,— 35¢.
STyceitno B.M. (Guseynov B.M.) Mopdonoruueckue 0ocoOOEHHOCTH >Kele3 U
TUM(OUIHBIX CTPYKTYp TPaxeH W TIaBHBIX OPOHXOB Y UEIOBEKA B IIOCTHATAIHHOM
OHTOTEHE3€ M B JKCHEPHMEHTE y KPBIC IPH BO3JACHCTBHM BOJHBIX HPOLERYp C
pa3HBIM COJIEBBIM COCTaBOM: / aBTOpedepar AnCC. JOKTOpa MEAMWIMHCKUX HAyK. /
— bBaky, 2011. —40c.
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the vaginal vestibule and its lymphoid apparatus with some
anomalies in the development of internal genital organs.

6. To determine the structural changes in the small glands
and lymphoid apparatus of the vaginal vestibule of rats after the
course action of naphthalan baths.

Research methods. On total preparations of the vaginal
vestibule, the glands of the vaginal vestibule were investigated
according to the macromicroscopic method of R.D.Sinelnikov. The
microanatomy of glands and lymphoid structures was studied on
microscopic preparations. The prepared sections were stained with
hematoxylin-eosin, hematoxylin-picrofuxin according to van Gieson.
Also, the silvering reaction according to Grimelius was selectively
performed. The histochemical methods of stains were performed to
determine the nature of secretion after appropriate preparation.
(according to Kreiberg, PAS-reaction). The digital data obtained
during the study were subjected to statistical processing. The
calculations were carried out in the programs of the statistical
package MS EXCEL-2016 and SPSS-22.

The following provisions are presented for defense:

1. The vaginal vestibule throughout postnatal ontogenesis is
characterized by the presence of pronounced glandular and
lymphoid apparatus. Small glands of the vestibule are
characterized by significant anatomical variability; in the
reproductive period, their size-quantitative indicators change
during the ovarian-menstrual cycle.

2. In the distribution of small glands of the vestibule and
lymphoid formations of this region, a anteroposterior gradient is
observed: regardless of age, size, the number of glands, the total
number of cells in the lymphoid row, sizes of lymphoid nodules
increase in the anteroposterior direction (towards the anus).

3. The periods of maximum development of the lymphoid
and glandular apparatus of the vaginal vestibule were determined
(lymphoid tissue in early childhood, glands in 22-35 years),
which is expressed in the greatest variety of forms of glands,
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their significant number, and size, in the total number of cells of
the lymphoid series, etc. The complex of involutive changes in
these anatomical formations had been specified (a decrease in the
size and number of glands, an increase in their stroma, an
expansion of the duct apparatus, a decrease in the proportion of
lymphoid nodules with germinal centers, and the total number of
cells of the lymphoid series).

4. It was shown that with abnormalities of the internal
genital organs against the background of the anatomical
preservation of the vaginal vestibule, its small glands, and
lymphoid tissue are in a state of “morphological regression” (the
size of the glands, the expression of their parenchyma, the
number of cells of the lymphoid series are reduced, the processes
of cell destruction processes in lymphoid tissue are activated,
etc.).

5. It is proved that the course experimental effect of
naphthalan baths activates the formation of small glands in the
vaginal vestibule of rats. This is manifested by an increase in the
thickness and area of the initial part of the glands, the number of
initial parts in its composition, an increase in the content of the gland
parenchyma, the diameter of the common excretory duct, an increase
of the content of lymphoid tissue, thickness, length and area of
lymphoid nodules, number of cells in the lymphoid row, in
lymphocyte's percentage and, cells in a state of mitosis.

The scientific novelty. On a significant sectional material, the
shapes, size, and quantity indicators (density, length, width,
thickness, and area of the initial sections) of the glands of the vaginal
vestibule in different sections of the walls of this organ were
determined. From a quantitative point of view, the forms of
individual variability of the small glands of the vestibule are
estimated.

It was proved that the number and size of glands, regardless of
age, increase in the walls of the vaginal vestibule in the
anteroposterior  direction  (towards the anus), which s
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combined with the unidirectional increase in the number of lymphoid
tissue - in the number of lymphoid nodules and, in the total number
of cells of the lymphoid row.

It was revealed that the glands are constantly presented
immediately after birth, also their active secretory function at this age
was revealed. It was established that the number and size of the
glands of this area progressively increase by the 1% period of
adulthood. A complex of involutive changes in the small glands of
the vaginal vestibule was revealed, manifested by a gradual decrease
in their total number and size, expansion of the excretory ducts, and
replacement of the parenchymal component with the stroma. The
beginning of these changes falls on the 2" period of adulthood, after
which they begin to gradually increase.

A morphological and morphometric assessment of the
lymphoid apparatus of the vaginal vestibule was performed
throughout postnatal ontogenesis. It was proven the presence of all
morphogenetic forms of lymphoid tissue in the norm (diffuse
lymphoid tissue, lymphoid nodules without and with a germinal
center). The lymphoid formations of the vaginal vestibule acquire
maximum development in early childhood. Then involutive
transformations are gradually noted.

Materials are presented on the close microsyntopic
interrelationship of glands and cells of the lymphoid row in the walls
of the vaginal vestibule, especially expressed in early childhood, 1%
and 2" childhood, puberty, adolescence, and adulthood.

It is shown that the morphofunctional state of lymphoid tissue
and small glands in women of reproductive age substantially changes
during the ovarian-menstrual cycle. So, the greatest development of
glands, lymphoid structures, and the severity of lymphoid-glandular
relationships is observed in the secretory phase, the smallest - in the
desquamation phase, and in the proliferation phase, they occupy an
intermediate position.

It was proved that with abnormalities of the internal genital
organs (in combination with the anatomical preservation
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of the vaginal vestibule), small glands and lymphoid formations of
this area are in a state of "morphological regression” (the size and
number of glands and, the number of lymphoid nodules with
germinal centers decrease, the cell processes of the destruction of
lymphoid tissue increase, etc.).

It was found that a course experimental effect of naphthalan
baths activates the formation of small glands of the vaginal vestibule
of rats. This is manifested by an increase in the number and size of
the glands. As a result of these effects, the content of lymphoid tissue
increases in the walls of the vestibule (the proportion of lymphoid
nodules with a germinal center, thickness, length and area of
lymphoid nodules, the number of cells in the lymphoid row, the
percentage of lymphocytes, cells in a state of mitosis).

The theoretical and practical significance of the study. The
theoretical significance of the obtained data is determined by a
significant expansion of knowledge about the glandular and
lymphoid apparatus on the vaginal vestibule of women, which will
allow revealing previously unknown questions regarding these most
important anatomical formations that provide processes of local
homeostasis and immunity in this area.

The practical significance of the study lies in the fact that the
data obtained can be useful to pathophysiologists (to optimize the
pathogenesis of numerous vaginal pathologies), gynecologists (to
improve the quality of treatment of various nosological forms of this
area).

Dimensional indicators of the structure of the glands and
lymphoid tissue of the vaginal vestibule women of different ages
in the norm will be the standards (normative) with which biopsy
and sectional materials can be compared in cases of vaginal
pathology.

The results can be used in further research, to allow
developing and scientifically substantiating the prevention and
treatment of various diseases that clinicians deal with in
balneological practice.



The significance of the obtained scientific information can
hardly be overestimated in terms of its use in the educational
process - for teaching students in morphological disciplines, and
residents in the specialty "obstetrics-gynecology".

The resulting materials can be reflected in monographs and
summaries on issues related to diseases of the genital organs, as
well as morphological exocrinology and immunomorphology.

The approbation of the dissertation materials. The main
provisions of the dissertation were reported at the XII Republican
Scientific Conference of Doctoral Students and Young
Researchers (Baku, 2018), at the International Scientific
Conference dedicated to the 100th anniversary of the Department of
Human Anatomy and Medical Terminology of the Azerbaijan
Medical University (Baku, 2019), at the XIIl Republican Scientific
Conference of Doctoral Students and Young Researchers (Baku,
2019), at the XV Congress of the International Association of
Morphologists (Khanty-Mansiysk, 2020), at the International
Scientific-Practical Congress dedicated to the 90th anniversary
of the Azerbaijan Medical University (Baku, 2020), at the XXV
National Congress of the Bulgarian Anatomical Society with
international participation (Pleven, 2021), at the joint meeting of the
staff of the Department of Human Anatomy and Medical
Terminology and the Scientific Research Center of Azerbaijan
Medical University (Baku, 2021), as discussed at the scientific
seminar of the one-time dissertation council BED 2.08 of the Higher
Attestation Commission the President of the Republic of Azerbaijan
operating on the basic of the Azerbaijan Medical University of
(Baku, 2021).

Putting the results into practice. The results of the study
were put into practice at the departments of Human anatomy and
the medical terminology, Histology, embryology and cytology,
Physiotherapy and medical rehabilitation of the Azerbaijan
Medical University.

The publications. According to the materials of the work
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published 37 scientific works (25 journal articles, 11 conference
materials, 1 thesis). Of these, 13 journal articles were published
abroad «Journal of Morphology and Anatomy»-Brussels,
(Belgium), «Archiv Euro Medica», Hannover (Germany),
«Mopdouorusi» - St. Petersburg (Russian Federation), «Mopdo-

jJoruyeckue BegomocTu» - Samara (Russian Federation),
«Kypuan Anaromuu u I'mctomatonorum» - Voronezh (Russian
Federation), «CeuenoBckuii BecTHuk» - Moscow (Russian

Federation), «Menuuunckuii BecTHUK bamkopaocrana» - Ufa,
(Russian Federation), «East European Science Journal» - Warsaw
(Poland), «International Journal of Medicine Research» - Delhi
(India), «AcrtaHa MeAMUMHAIBIT KypHade» -  Astana
(Kazakhstan), «DkxcnepuMeHTanbHasi 1 KIMHUYECKas MEIULIUHA»
- Thilisi, (Georgia). Some of the articles are published in journals
that are included in international citation and indexation systems
(WQOS, SCOPUS, PUHII).

Volume and structure of the dissertation. The dissertation is
presented on 330 pages (329422 characters) of the computer set. It
consists of the following sections: «Introduction» (volume: 16453
characters), «The main content of the dissertation» (volume: 254648
characters), «Conclusion» (volume: 54080 characters), «Inferences»
(volume: 3116 characters), «Practical recommendations» (volume:
1125 characters), «List of used literature».

The section «The main content of the dissertation» consists of
3 chapters: Chapter | - «Literature review» (volume: 81589
characters), Chapter Il - «Material and research methods» (volume:
14828 characters), Chapter Il - « Research results» (volume: 15823
characters).

The list of used literature consists of 288 sources, including 2
in Azerbaijani, 178 in Russian, and 108 in other languages.
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MATERIAL AND RESEARCH METHODS

The object of the study was the glands and lymphoid structures
of the walls of the vaginal vestibule obtained from the corpses of 120
women of different ages, from the neonatal period to senile age
(inclusive). According to age periods, the material was subdivided
according to the generally accepted scheme of the age periodization
of the generally accepted, proposed by and Arshavskiy I.A.°> The
distribution of actual material by age group is presented in the
diagram.

On total preparations of the wvaginal vestibule by
macromicroscopy, small vestibular glands were examined in 74
cases. By histological and histochemical methods, glands and
lymphoid formations of the vaginal vestibule were studied in 46
women (diagram).

The main number of observations was made up of people who
were practically healthy during life, whose death occurred due to
various injuries - 78 cases, asphyxia - 27 cases, acute poisoning - 15.
The total sample did not include cases when, during the forensic
(pathoanatomical) examination, concomitant (competing) cases of
diseases of the immune system and urogenital system were revealed.

In women of reproductive age (23 cases) or the prefabricated
group, glands, and lymphoid tissue of the vaginal vestibule were
studied depending on the state of the ovarian-menstrual cycle
(secretion phase - 8 cases, proliferation phase - 7 cases,
desquamation phases - 8 cases). The phases of secretion and
proliferation were differentiated by histological examination of the
ovaries. Controversial cases in terms of detecting the phase of the
cycle were not included in the sample.

Also, with a microscopic method, glands and lymphoid
formations of the vaginal vestibule were additionally examined in
newborn girls (combined group) with abnormalities of the internal

> Apmasckuii, M.A. (Arshavskiy, I.A.) OcHOBBI BO3pacTHOIl nepuonM3anuu /
WN.A.Apmasckuii. — Jleaunrpan: Hayka, — 1975. — ¢.65-67
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Diagram.
Distribution of material by age groups

Newborns [ 7 [ 3 W
infancy

Early childhood
1st childhood | 6 [ 3 W
2nd childhood | 6 [ 3 W

Pubery
Adolescence | 6 [ 3 W
1st adulthood | 8 | |
2nd adulthood [ 8 -
Elcery | 5 R R—
Senie 5 I R—
O Macromicroscopic investigations B Microscopic investigations

genital organs, in the absence of visual disturbances in the structure
of the vaginal vestibule. The following types of anomalies were
included in this group: unilateral aplasia of the uterine tube - 5 cases,
absence of the right ovary - 1 case, congenital torsion of the right
ovary - 1 case, two-horned uterus -1 case.

The actual research material was collected in the morgues of
the Association of Forensic Medicine and Pathological Anatomy of
the Ministry of Health of the Republic of Azerbaijan and the
Department of Human Anatomy and Medical Terminology of the
Azerbaijan Medical University. The material was obtained in the
autumn-winter period. The duration from the moment of death to the
start of manufacture of the preparation did not exceed 6-10 hours.

In the experimental part of the work, the effect of naphthalan
baths on the glandular and lymphoid structures of the walls of the
vaginal vestibule was studied. This part of the work was performed
on 90 sexually mature rats (females) of the Wistar line, aged 3-4
months, having a mass of 180-320 g at the beginning of the
experiment. Rats were selected as a biomodel, given their
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physiological adequacy, resistance to infection, ease of maintenance,
low cost.° The conditions for all experiments were as close as
possible to the medical ones, i.e. the procedures were carried out
according to the schemes generally accepted in kurortology and
balneology. Course impacts were carried out based on the Scientific
Research Center of the Azerbaijan Medical University. Rats were
divided into the following groups: 1. Rats that received naphthalan
baths — 30 animals. 2. Rats that received freshwater baths - 30
animals. 3. The control (intact) group - without exposure (30 rats).

The total duration of the course exposure is 20 days. The
duration of each bath is 8 to 10 minutes. Rats were placed in a bath
filled with naphthalan oil, heated to a temperature of 37 - 38°C.
Previously, rats were adapted to bathing in the bathtubs to eliminate
the stress response. Rats were removed from the experiment
simultaneously by decapitation. The keeping of animals and their
euthanasia are carried out following the EU Directive on the
Protection of Animals Used for Experimental and Scientific Purposes
(86/609 CE). After rat euthanasia of the experimental and control
groups, micropreparations were made from the walls of the vaginal
vestibule, similarly at autopsy of a human corpse.

The glands of the vaginal vestibule were examined on total
preparations by the macromicroscopic method of R.D.Sinelnikov’
For this, at preparation, the vaginal area was excised from the corpse.
Further, for the manufacture of a total preparation and subsequent
study of the topography and macroscopic anatomy of the glands, the
actual material was placed in a 0.5% solution of acetic acid with a
0.05% solution of methylene blue in tap water. The glands in this
solution were stained for 24-36 hours.

On total preparations, the glands were examined in transmitted

"Zanagmiok, W.IL. (Zapadnyuk, 1.P.) JTa6opatopusie xusoTHble / W.IT.3anajqHiok,
B.N.3amagntok, E.A.3axapust — Kuep:Buma mkomna,1983. — 383c.

8Cunenbuukos, P.JI. (Sinelnikov, R.D.) Marepuansl K MakpO-MHKPOCKOIHH
BETeTaTUBHOW HEPBHOW CHCTEMBI M JKeJle3 CIU3UCTBIX O0OJIOYEeK W KOXH /
P.JI.CunenpankoB. — MockBa: Mearus, — 1948. — 408 c.
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(backlight from below) and reflected light, for this we used a head
magnifier and an MBS-9 stereo microscope (magnification 8-64x).
The vaginal vestibule was previously divided by transverse threads
into the anterior, middle and posterior thirds. All measurements were
separately carried out in the above zones.

During the macromicroscopic study of the glands, their total
number, the density of the location of the glands (the number of
glands in the area of 0.5 cm? of the wall), and the number of glands
with ampoule-widened excretory ducts were counted. The length,
width, area of the initial section, the diameter of the common
excretory duct, and the 1% order excretory duct were measured using
an ocular ruler. We also analyzed the percentage of glands with a
different number of initial sections, the area of the lumen of the
orifice of the common excretory duct.

By the length of the initial department, we understood its size
corresponding to the length of the vaginal vestibule. The transverse
distance between the two most remote extreme zones at the initial
department was considered its width. The number of glands in the
area of 0.5 cm? of the wall was determined after the application of a
transparent film on the surface epithelium with subdivision into
corresponding squares.

On total preparations, the size-quantitative indicators of the
glands were studied in each third of the organ wall and each age
group.

Microanatomy, microsyntopy of glands and lymphoid
structures, their relationships were studied using the same
microscopic preparations.

For the study of glands and Ilymphoid formations by
histological methods, pieces were excised after macromicroscopic
preparation of the corpses of women at the level of the anterior
(proximal), middle and posterior (distal) third of the vaginal
vestibule.

The material was fixed in 10% neutral formalin, selectively in
Carnoy fluid. Fixed pieces after alcohol treatment were poured into
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paraffin. 5-7 microns thick transverse sections were made from these
pieces.

The prepared sections were stained with hematoxylin-eosin,
hematoxylin-picrofuxin according to van Gieson, according to
Weigert, and the silvering reaction according to Grimelius® (to detect
argyrophilic reticular fibers) was selectively performed. In some
cases, in the manufacture of micropreparations, histochemical stain
was carried out after appropriate preparation to determine the nature
of secretion (according to Kreiberg, PAS-reaction).®

Using the Biolam stereo microscope for small glands of the
vestibule, the thickness of the initial department (the difference
between the least and most distant extreme points from the covering
epithelium, the area of the initial department at the section, and the
area of the initial part and the number of glandulocytes in its
composition, the percentage of stroma in the section of the initial
department (the entire area of the initial department of the gland in
the section was taken as 100%).

For lymphoid tissue of the walls of the vaginal vestibule, the
percentage of lymphoid nodules with a germinal center was
determined (the total set of lymphoid nodules was taken as 100%),
and the length, width and area on a section of lymphoid nodules with
and without a germinal center, length, width and area were calculated
germinal centers, the total number of cells of the lymphoid series
(their number on an area of 880 um?) as part of diffuse lymphoid
tissue, lymphoid nodules without a germinal center, in the centers of
germinal and mantle of lymphoid nodules. The percentage
composition of lymphoid formations (different morphogenetic forms
of lymphoid tissue) was determined: lymphocytes, plasmocytes,
macrophages, eosinophils, mast cells, neutrophils, reticular cells,
cells with a mitosis picture, and lymphoid cells in a state of

8Grimelius, L., Wilander, E. The importance of silver impregnation for the study
of endocrine cells of the gut and pancreas // Invest Cell. Pathol. — 1980, 3, — p.3-12.
%Bonkopa, O.B. (Volkova, O.V.) OCHOBBI THCTOJIOIMH C THMCTOJOTMYECKOM
texuukoii / O.B.Bonkosa, 0. K. Enenxwmii. — MockBa: Menununna, — 1982, — 304 c.
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degeneration.

On micropreparations, the size-quantitative indicators of the
glands and lymphoid structures of the vaginal vestibule, as on total
preparations, are determined in every third of the organ wall and in
each age group.

Part of the micropreparations was photographed under the
same conditions and regime, in a MicroOptix optical microscope
(Germany) with a Topica TP1002DS mounted video image system.
When working on the images, we used the specialized Canvas vector
program for Windows 2007.

The digital data obtained during the study was subjected to
statistical processing. At the same time, general recommendations for
medical and biological research were observed.*°

The average values of the obtained samples (M), standard
errors (m), minimum (min), maximum (max) values of the series
were calculated. A comparison was made between groups (P),
sequentially within a group (Po), inside a group with the first
parameter (P1), inside a group with a maximum (P-). The confidence
interval (Cl), the upper (UB) and, the lower boundaries (LB), the
coefficient of variation (CV), the standard deviation (o-sigma) of the
indicators were determined. If the coefficient of variation (CV) did
not outweigh 10%, then the variation was considered weak, if it was
from 11 to 25%, it was considered average, if it was exceeded 25%
as strong when exceeding 50% - asymmetric. For a preliminary
assessment of the difference between the variational series, the
parametric criterion t - Student was used. Further, for comparison
and determination of the significance of quantitative differences in
groups and subgroups, the nonparametric Wilcoxon U-test (Mann-
Whitney) was used.

Tnann, C.T. (Glants, S.T.) Menuko-6uonoruueckas cTaTucTUKa (LEpeBOI C
anrimiickoro s3pika) / C.T.I'manm. — Mocksa: Ilpaktuka, — 1999. — 200 c.
1-Boposukos, B.IT. (Borovikov, V.P.) TlomynsipHoe BBeleHHE B COBPEMEHHBII
ananu3 paHHbIX B cucteme STATISTICA / B.I1.bopoBukoB.—Mowmksa: Tenekom, —
2015. — 288c.
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The calculations were carried out in the programs of the statistical
package MS EXCEL-2016 and SPSS-22.

The results of the study were documented. To illustrate the data
obtained, 64 tables, 12 diagrams, 43 photographs of micro-
preparations were used.

THE RESEARCH RESULTS AND THEIR DISCUSSION

Despite the relevance of obtaining data on the morphogenesis
and structural-functional characteristics of the glands and lymphoid
formations of the vaginal vestibule of a human in postnatal
ontogenesis, we had studied many questions of this profile for the
first time. As a result of macromicroscopic and microscopic studies
on the actual material, we first performed a comprehensive
morphological assessment of the small glands of the vaginal
vestibule and lymphoid structures of this area in women throughout
the entire postnatal ontogenesis - from the neonatal period to the
senile period (inclusive). The individual, age-related variability of
these most important structures is investigated; a complex of their
dimensional indicators is revealed. For the first time, the
morphological characteristics of the glands were studied depending
on the phase of the ovarian-menstrual cycle.

Priority is our data on the structural features of the glands and
lymphoid formations of the walls of the vaginal vestibule with
abnormalities of the internal genital organs and after the impact of
the naphthalan baths.

An adequate understanding of the revealed patterns of
morphogenesis of glands and lymphoid structures, previously
unknown, are not only of theoretical and biological importance, but
also  fundamentally important for the development of
pathophysiology, immunology, clinical medicine, and, above all,
gynecological practice. The structural analysis showed that the walls
of the vaginal vestibule have developed glandular and lymphoid
apparatus.
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Glands during macromicroscopic studies and a view from the
integumentary epithelium of the vaginal vestibule are defined as dark
anatomical formations located on a lighter background of the
surrounding wall. The contours of the glands are well defined.They
are present both in the anterior (closest to the external opening of the
urethra) and in the middle and posterior (closer to the anus) third of
the wall of the vaginal vestibule. They are located singly or in groups
and do not form longitudinal rows, usual for the mucous membranes
of many internal organs

At the macro-microscopic level, the initial sections (one or
more) and excretory ducts are revealed in the glands. The shape of
the initial sections of the glands is varied, more often ovoid or round.
On several numbers of preparations at high magnification, the initial
parts are determined in the initial section, which has compact
rounded contours. Sometimes the initial sections form clusters
(complexes). If one gland has several initial sections, the first-order
excretory duct departs from each of them, when connected, a
common excretory duct is formed, which opens with a rounded, oval,
or slit-like orifice on the surface of the integumentary epithelium.

M.R.Sapin et al. (2001)*? indicate that the excretory ducts of
the small glands of the walls of the hollow internal organs can be
preforming anatomical pathways for this, given the asynchrony of
the secretory process, periodic weakening of secretion (for example,
during involution of the glands), antigenic materials are not always
washed out of the lumen of the gland.

In the course of the common excretory duct in some small
glands of the vestibule (12.5 £ 0.5% in newborns; 23.4 £ 1.2% in the
1% period of adulthood; 34.2 + 2.3% in senile age), S-shaped bends
are formed.

It is believed that the presence of such extensions is a
compensatory mechanism for the accumulation of secretion

12.Canun, M.P. (Sapin, M.R.) Mauible xese3bl TUIEBAPUTENBLHON U IBIXATENBHOM
cucreM / M.P.Cammn, J.b.Huxuriok, B.b.Illamgmuackuii, H.T.MoBcymoB. —
Omucra: xanrap, — 2001, — 135 c.
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(under conditions of age-related hyposecretion of the gland) with its
possible simultaneous elimination if necessary. On the other hand, in
the field of ampullar expansions, conditions are created for the
stagnation of the secret and its infection.

According to the aims and objectives of the study, we on total
preparations have studied the age-related characteristics of the glands
of the vaginal vestibule. The analysis showed that the small glands of
the vaginal are fully formed by the time of the birth of the child,
capable of active secretion, which is associated with a qualitative
change in vital activity immediately after birth, the need to
implement a protective function concerning the integumentary
epithelium of the vaginal vestibule (from mechanical damage, micro-
organisms, etc.).

In newborn girls, there are 54+1.74 glands in the walls of the
vaginal vestibule (from 41 to 62 individually). The density of the
glands at this age is maximum during postnatal ontogenesis (3.7 *
0.17 glands on an area of 0.5 cm?). The length of the initial section of
the glands at this age is 0.19 + 0.01 (0.16-0.22) mm, the width is 0.16
+ 0.01 (0.12-0.19) mm, the area (on the transverse wall section) —
400.2 + 18.3 mm2 10, the diameter of the common excretory duct —
23.6 = 0.64 pum. In newborn girls, the glands are quite uniform in
shape. Glands with one initial section prevail (87.9 = 1.1%). Glands
with two initial sections are detected in 5.7 + 0.2%. with three - in
3.7 + 0.3%; glands of complex shape - with four initial sections are
rarely determined - in 2.7 £ 0.5%.

The number of small glands of the vestibule of the vagina in
early childhood is 1.5 times greater (P<0.05), in puberty — 2.0 times
more (P<0.05), and in the 1% period of adulthood — 2.8 times more
(P<0.05) than in newborns. This parameter is 1.4 times less in elderly
age (P<0.05), in senile - 1.7 times less (P<0.05) than in the 1%

B Huxuriok, J1.B.  (Nikityuk, D.B.) MHOrOKIETOUHBIE JKETE3BI  CTEHOK
MUIEBAPUTENIFHON W JABIXaTeNbHOM cucTeM (BOMpOCHl  (DyHKIIMOHATBHOH
mopdomnormn) / JI.b.Huxuriok, JI.JI.Konecnukos, B.b.Illamackuii — Boporex:
Hayunas kaura, — 2017. — 279 c.

19



period of adulthood.

The localization density of the small glands of the vaginal
vestibule compared with newborns in early childhood increases by
1.03 times (P>0.05), in puberty — 1.1 times (P>0.05), in the 1° period
of adulthood — 1.1 times (P>0.05). This indicator in elderly age
decreases by 1.4 times (P<0.05), in senile age - by 2.6 times
(P<0.05).

We analyzed the length of the initial sections of the glands on
the preparations of the vestibule. The length of the initial part of the
small glands of the vestibule in early childhood in girls is 1.4 times
(P<0.05), in puberty — 2.6 times (P<0.05) and in women in the 1%
period of adulthood — 3.7 times (P<0.05) more than in newborn girls.
This indicator in elderly age is 1.3 times less (P<0.05), in senile — 1.6
times (P<0.05) less than in women in the 1% period of adulthood.
According to the data obtained, the width of the initial section of the
small glands of the vestibule in early childhood is 1.4 times (P<0.05),
in puberty — 2.6 times (P<0.05) and in women 1% period of adulthood
— 3.5 times (P<0.05) more than in newborn girls. This indicator in
elderly age is 1.3 times (P<0.05), in senile age — 1.4 times (P<0.05)
less than women in the 1% period of adulthood.

The area of the initial section of the glands of the vaginal
vestibule increases in early childhood — 1.2 times (P>0.05), in
puberty — 1.7 times (P>0.05), in the 1% period of adulthood - 2.2
times (P>0.05), compared with newborn girls.

Compared to the 1% period of adulthood, the considered sign in
elderly women decreases by 1.4 times (P>0.05), in senile age - byl.4
times (P>0.05).

The diameter of the common excretory duct of the glands in
early childhood, in comparison with the value of this indicator in
newborns, increases 1.3 times (P<0.05), puberty - 1.4 times (P<0.05),
1% period of adulthood — 1.7 times (P<0.05), and elderly and senile
age — 1.8 times (P<0.05).

Thus, the study of age-related characteristics of the size-
quantitative indicators of the glands of the vaginal vestibule on total
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preparations showed that from the neonatal period to the 1st period
of adulthood, the number of glands, length, width, and area of the
initial section increases. At this age, the shape of the glands is most
diverse, which is also typical for the glands of the majority of the
mucous membranes of the hollow organs of the urogenital apparatus,
respiratory and digestive systems,341415

We have revealed age-related variability in the percentage of
glands with different numbers of initial sections. So, at the vaginal
vestibule, the percentage of glands with one initial section in early
childhood decreases by 1,1 times (P<0.05), in puberty by 1.4 times
(P<0.05), in the 1st period of adulthood 1.7 times (P<0.05),
compared with newborn girls. In elderly age, the percentage of such
glands increases by 1.4 times (P<0.05), compared with the 1st period
of adulthood.

The relative number of glands with two initial sections in
early childhood increases 1.6 times (P<0.05), in adolescent girls —
2.5 times (P<0.05), in the 1% period of adulthood — 4.7 times
(P<0.05), compared with newborns. This indicator in senile age is
1.4 times less (P<0.05) than in people of the 1% period of adulthood.

The percentage of glands with three initial sections in early
childhood increases 2.2 times (P<0.05), in puberty — 3.4 times
(P<0.05), in the 1% period of adulthood — 4.6 times (P<0.05). In
senile age, the content of such glands in the area under consideration
decreases by 1.3 times (P<0.05), compared with the 1% period of
adulthood.

The percentage of glands with four or more initial sections in
the vaginal vestibule in early childhood increases 1.1 times (P<0.05),

14 Annaxsepnues, MLK. (Allakhverdiev, M.K.) CTpykTypHO — (YHKLMOHAIbHAS
XapakTEepPUCTHUKa M 3aKOHOMEPHOCTH MOpP(HOTeHe3a KENEe3UCTOro U JIUM(POUIHOTO
annapaToB BHETICYEHOYHBIX JKETUEBBIBOAIINX ITyTEH YEIOBEKa B MOCTHATAIEHOM
OHTOTeHe3e: / aBTopedepaT Arcc. JOKTOpa MEAUIIMHCKIX Hayk. / — baky, 2007. —
40 c.

15 Txa66aposa, H.P. (Dzhabbarova, N.R.) Moposoruueckie 0cOGEHHOCTH Kene3
KEHCKOTO MOYEHCITyCKAaTeJIbHOTO KaHajla B IIOCTHATAIFHOM OHTOreHese: /
aBTOpedepar aucc. TOKTopa MEeIMIMHCKHUX HayK. / — baky, 2007. —21c.
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in puberty — 3.3 times (P<0.05), in the 1% adulthood — 5.0 times
(P<0.05), compared with newborns. The number of these glands in
senile age in the walls of this area is generally 1.9 times less
(P<0.05), compared with the 1% period of adulthood.

In senile age, the shape of the glands (their exterior) is also
simplified - the percentage of glands with three, four, or more initial
sections (glands of complex shape) decreases, and the content of
glands of a simple form increases - with one initial section.
Simplification of the “exterior” of the glandular apparatus is also
typical of the walls of other hollow internal organs of the urogenital
apparatus, digestive and respiratory systems.®

On total preparations, we studied the percentage (relative)
representation of those glands whose common excretory duct has a
local ampoule-like expansion.

In early childhood, the percentage of glands with ampoule-like
expanded excretory ducts is 3.9+0.62.

The percentage of glands with ampoule-like expanded
excretory ducts in puberty is 1.9 times (P<0.05), in the 1% period of
adulthood — 5.5 times (P<0.05), in elderlies — 8.9 times (P<0,05). in
seniles — 10.5 times (P<0.05) more than in early childhood.

According to our data, starting from the 2nd period of
adulthood and up to senile age, inclusive, there is a decrease in the
indicated size and quantitative indicators of the glands of the vaginal
vestibule. Throughout the entire postnatal development of a person,
the density of localization of small glands of the vaginal vestibule
decreases, and the diameter of the common excretory duct increases.

The study of microanatomical preparations showed that the
initial sections of the glands of the vaginal vestibule are located in
the mucous membrane, the microenvironment for them is connective
tissue (collagen, elastic) fibers and cells of the lymphoid series.

In the initial section, the initial parts and proximal sections of
the duct apparatus are revealed, lined with a single-layer epithelium
with rounded nuclei located in the basal and middle parts of the
epithelial cell.
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The glandulocytes, which form the initial part, have a
predominantly prismatic and cubic shape, with basal nuclei. The
cavity near the apical parts of glandulocytes is predominantly filled
with secretion, which, when stained according to Kreiberg, will
acquire an azure-blue color, and when performing a PAS-reaction, it
becomes crimson.

The intercalated excretory ducts begin directly from the initial
parts, passes into the striated ducts. The excretory ducts near
(outside) the initial sections are lined at first with a bilayer, and near
the integumentary epithelium of the vaginal vestibule with a
multilayer epithelium.

The stroma of the glands is formed by loose fibrous connective
tissue and contains cells of the lymphoid series. According to our
data, cells of the lymphoid series, singly or in the form of lymphoid
accumulations, lymphoid nodules, are almost constantly contained
near the initial sections of the small glands of the vaginal vestibule,
as well as in the form of cords and clusters in the stroma of the initial
parts, near the glandulocytes (near their basement membrane).

These cells form “guard posts” (term of M.R.Sapin)®®, that
respond to the receipt of foreign antigenic material (dust, drug
antigens, microorganisms) through the excretory ducts into the
depths of the organ walls, i.e. into the internal environment of the
body.

This arrangement of glands and lymphoid formations is also
observed in the walls of other hollow organs. So, according to the
data of B.M.Huseynov (2011)% cells of the lymphoid row are
detected near the venules and they are especially numerous, near the
glands of the trachea and main bronchi. The cells of the lymphoid
row form lymphoid nodules near the excretory ducts of the glands
(especially near their openings), surround the excretory ducts like a
corolla from several rows (2-4) of cells, and are located near the
initial sections of the glands.

18-Canmn, M.P. (Sapin, M.R.) UMmyHHas cucTema, CTpecc U HMMYHOAE(DHUIHAT /
M.P.Camun, [1.b. Hukutrok.— Dmucra: xarrap,— 2000,— 184c.
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The revealed close microsyntopic connections between the
glandular epithelium and lymphoid tissue allow us to confirm the
validity of the use of the terminological phrase “glandular lymphoid
associations” as applied to the walls of the vaginal vestibule.

On microanatomical preparations of the glands of the vaginal
vestibule, in addition to morphological features, the age-related
transformation of the size-quantitative indicators of these structures
was also studied. So, in newborn girls, the thickness of the initial
section of the glands is 33.4+1.1 microns. This indicator, in
comparison with newborn girls, increases in early childhood - by 1.2
times (P<0.05), in puberty - by 1.5 times (P<0.05), in the 1% period
of adulthood — 1.6 times (P<0.05). Compared with the 1% period of
adulthood, this indicator of the glands of the vaginal vestibule in
elderly women decreases 1.6 times (P<0.05), in senile age — 1.8
times (P<0.05).

In newborn girls, the area of the initial section of the glands of
the vaginal vestibule is 400.2+18.3mm? 10*. This indicator increases
in early childhood - by 1.2 times (P>0.05), in puberty - by 1.7 times
(P>0.05), and in the 1% period of adulthood - by 2.2 times (P>0.05),
compared with newborn girls. In comparison with the 1% period of
adulthood, the considered sign in elderly women decreases 1.4 times
(P>0.05), in senile age — 1.6 times (P>0.05).

On transverse microsections of the vaginal vestibule wall, we
studied the number of initial parts in the composition the initial
section of the glands. Newborn girls have 10.5+0.9 initial parts in the
initial section of the glands. This indicator increases in early
childhood by 1.6 times (P<0.05), in puberty — 2.2 times (P<0.05),
and in the 1% period of adulthood — 2.8 times (P<0.05), compared
with newborn girls. Compared with the 1% period of adulthood, this
indicator in the elderly period decreases by 1.4 times (P<0.05), and
in senile age — 1.7 times (P<0.05).

In newborn girls, the area of the initial part of the glands is
26.0+1.1 mm?-10*. This indicator for the glands of the vaginal
vestibule in comparison with newborn girls in early childhood
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increases by 1.2 times (P>0.05), in puberty — 1.5 times (P>0.05), and
in the 1% period of adulthood 1.8 times (P>0.05). Further, this
indicator gradually decreases. The indicator under consideration
decreases in elderly age, compared with the 1% period of adulthood,
by 1.1 times (P>0.05), in senile age — 1.3 times less (P>0.05).

On transverse microsections of the vaginal vestibule wall in
women of different ages, we analyzed the number of glandulocytes
(secretory cells) determined in the initial part of the glands of this
area. In newborn girls, 12.3+0.6 glandulocytes are determined in the
initial part of the glands. The considered indicator, in comparison
with newborns in early childhood, increases by 1.2 times (P>0.05), in
puberty 1.3 times (P>0.05), in women in the 1% period of adulthood
1.5 times (P>0.05). In elderly age, in comparison with the 1% period
of adulthood, this indicator decreases by 1.2 times (P>0.05), and in
senile age - by 1.3 times.

We studied age-related changes in the amount of stroma in the
initial section of the glands of the vaginal vestibule. When the total
area of the initial section of the glands on the cut was taken as 100%,
the stroma of the initial section of the glands in newborn girls is
3.9+0.4%. The stromal content in early childhood is similar to that in
newborns. This parameter in puberty is 1.8 (P>0.05), in the 1% period
of adulthood 5.9 (P>0.05), in elderly women — 9.3 (P>0.05), in senile
age - 10.8 times more (P>0.05) than in newborn girls.

Thus, during the entire postnatal ontogenesis, an increase in the
specific gravity of the gland stroma is observed. Also, in women of
the 2" period of adulthood and elderly age, adipose tissue is revealed
in the stroma, the content of which significantly increases in elderly
age. The excretory ducts of many glands in women of senile age
groups form cystic enlargements.

According to M.R.Sapin, all these signs are the morphological
equivalent of a decrease in the secretory activity of the glandular
apparatus.?

The same qualitative changes are characteristic of the glands of
the larynx,* trachea, and bronchi,® biliary tracts,'* female urethrae,®
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and pharynx.*’

In the investigation, in addition to the small glands of the
vaginal vestibule, we also studied the lymphoid apparatus of this
organ. So, in the mucous membrane of the vaginal vestibule
microanatomical methods had been used to determine all
morphogenetic forms of lymphoid formations - lymphocytes in the
integumentary epithelium, diffuse lymphoid tissue located mainly
subepithelial, as well as lymphoid nodules.

A significant part of the lymphoid nodules has a germinal
center, which indicates the active antigen effect of the lymphoid
formations of the mucous membrane of this anatomical region.®

Lymphoid formations are located mainly near the initial
departments of the glands, accompanying their excretory ducts in the
form of a corolla of three to five rows of cells of the lymphoid series.
In the stroma of the initial departments, cells of the lymphoid row are
also located in the form of strands separating the adjacent initial
sections. They are located in the form of fields of irregular shape,
which are oriented in the loose fibrous connective tissue of the
stroma located between the groups of the initial sections (between
the lobules of the gland).

According to M.R. Sapin, D.B. Nikityuk (2000), cells of the
lymphoid series near the initial sections of the small glands exercise
immune surveillance over the processes of secretion. Also, this
microtopography is explained by the fact that these cells (plasmatic)
secrete immunoglobulins A (secretory immunoglobulin).

We have established that the intensity of the glandular-
lymphoid relationship is not the same during postnatal ontogenesis.
Such relationships are least pronounced in newborn children, to the
maximum extent from early childhood to the 1st period of adulthood.
In elderly and senile ages, the number of lymphoid cells near the

YTaceimoBa, T.M. (Gasymova, T.M.) CTpyKTypHasi XapakTEpPHCTHKa JKele3 H
muM(onaHBIX 00pa30BaHUI TJIOTKM YeJOBEKa B IOCTHATAIFHOM OHTOT'€HE3€ U B
sKcriepuMenTe: / aBTopedepar qucc. KaHAWIaTa MEAWIMHCKHX HayK. / — bBaky,
2015. — 24c.
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initial sections and in the stroma of the glands is less in number and
they are determined episodically.

This is probably not accidental, given the maximum
quantitative development of lymphoid formations, predominantly in
early childhood, the active hormonal activity of the body in the
reproductive period, and general withering of the immune system in
the elderly and senile ages.*®

In qualitative terms, all lymphoid formations of the walls of the
vaginal vestibule are represented by the same set of lymphoid cells
with a significant predominance of lymphocytes, numerous plasma
cells, macrophages, reticular cells involved in the formation of the
stromal component of lymphoid structures. In the composition of
lymphoid formations, cells with signs of mitosis are always
determined, the presence of which reflects the processes of
lymphocytopoiesis, a few mast cells, cells in a state of degeneration.
Thus, the cellular composition of lymphoid formations of the walls
of the vaginal vestibule as a whole corresponds to other peripheral
organs of the immune system. 341417

The lymphoid apparatus of the vaginal vestibule, as well as its
small glands, is, in general, fully formed at birth. In newborns, all
morphological forms of lymphoid formations are constantly present -
diffuse lymphoid tissue, lymphoid nodules without, and with a
reproduction center.

From early childhood to the 1% period of adulthood,
intercellular associations are typical for the walls of the vaginal
vestibule, i.e. the macrophage-lymphocytic and plasmacytic-
lymphocytic complexes (lymphocytes around a macrophage and a
plasma cell).

The functional purpose of such complexes, according to the
assumption of Sapin M.R., Nikityuk D.B. (2000)!® in the exchange
of information between cells of the lymphoid series, is necessary

18 AmunoBa, I'.I. (Aminova, G.G.) CTpoeHre cOOCTBEHHBIX JKele3 MUIIEBOAA Y
Mo TmoXwioro u crapyeckoro BospactoB // — Cankr - IlerepOypr:
Mopdomorus, — 2014. —1.146, Ne 4, — ¢.37-42
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for the formation of an immune response.

We analyzed the number of lymphoid nodules with a germinal
center in the total population of lymphoid nodules in the walls of the
vaginal vestibule in women of different age groups. In newborns, the
number of lymphoid nodules with a germinal center is 7.5 + 0.6.
Compared with this indicator of newborn children, its value in early
childhood increases 1.4 times (P<0.05), in puberty - 5.6 times
(P<0.05), in women 1% period of adulthood — 10.6 times (P<0.05).
Further, this indicator decreases. Compared with the 1st period of
adulthood, its value in elderly women decreases 1.9 times (P<0.05),
in senile age — 1.8 times (P<0.05).

We investigated the age characteristics of the area of the
lymphoid nodule with the germinal in the walls of the vaginal
vestibule of the vagina. Compared with this indicator in newborn
children (51.5+1.4 mm? -10), its value in early childhood increases
1.9 times (P<0.05), decreasing further during ontogenesis. Compared
with early childhood, its value in puberty decreases 1.4 times
(P<0.05), in women of the 1% period of adulthood — 1.8 times
(P<0.05), for elderly women it decreases 2.4 times (P<0.05), in senile
age — 2.4 times (P<0.05).

Using the morphometric method, we studied age-related
features of the length of lymphoid nodules with and without a
germinal center. Compared with the length of the lymphoid nodule
with the germinal center in newborns (77.5 £ 3.5mm), its value is
increased in early childhood by 1.8 times (P<0.05), decreasing
further during ontogenesis. Compared to early childhood, its value in
puberty is decreased by 1.1 times (P<0.05), in women of the 1%
period of adulthood - by 1.2 times (P<0.05), in elderly women by 1.5
times (P<0.05), in senile age — 1.8 times (P<0.05).

Compared with the length of the lymphoid nodule without a
germinal center in newborn children (67.5 + 3.5mm), its value in
early childhood increases by 1.9 times (P<0.05), decreasing further
during ontogenesis. Compared to early childhood, its value in
puberty decreases by 1.1 times (P<0.05), in women of the 1% period
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of adulthood - by 1.2 times (P<0.05), in elderly women — 1.4 times
(P<0.05), in senile age — 2.0 times (P<0.05).

Compared with a newborn, in early childhood, the density of
the location of cells of the lymphoid series (their number in the cut
area of 880 sq um) for diffuse lymphoid tissue increases by 1.3 times
(P<0.05), for lymphoid nodules without a germinal center — 1.3 times
(P<0.05), in the germinal centers of lymphoid nodules by 1.3 times
(P<0.05), in their mantle zone by 1.4 times (P<0.05). In subsequent
age groups, there is a decrease in this indicator.

During postnatal ontogenesis, the cellular composition of
lymphoid formations in the vaginal vestibule also changes. In early
childhood, in all lymphoid formations, the maximum content of
lymphocytes is noted. Their amount is 68.2+1.4% in diffuse
lymphoid tissue, 69.1+1.4% in lymphoid nodules without germinal
centers, 66.6+1.4% in germinal centers lymphoid nodules, and their
mantle zone 65.6£1.4%. At this age, the level of cells with a picture
of mitosis is 4.8-8.8%, degenerative cells — 1.2+0.2%. Typical
intercellular associations are observed (macrophage surrounded by
lymphocytes, etc.). Starting from the first childhood, reduction
processes occur in lymphoid formations, which are most pronounced
in the senile age. So, in the senile age, compared with early
childhood, there is a decrease in the relative content of lymphocytes:
in diffuse lymphoid tissue - by 1.2 times (P<0.05), in lymphoid
nodules without germinal centers of reproduction, germinal centers
and mantle of lymphoid nodules — 1.3 times (P<0.05). The number of
cells of the lymphoid series in the state of mitosis is significantly
reduced. In senile age, in different morphogenetic forms of lymphoid
formations, the number of these cells is 1.0-1.5% (at an early age —
4.8-8.8%). A decrease in the level of lymphocytopoiesis corresponds
to a simultaneous increase in the processes of cell destruction in
lymphoid tissue. The number of degenerating cells of the lymphoid
row in old age is 5-8% (in early childhood — 1.3-1.5%). The
intercellular associations between the cells of the lymphoid row
(macrophage surrounded by lymphocytes, lymphocytes around the
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plasma cell), typical for an early age, almost completely disappear in
the senile age.

According to 1.0.Makarov et al. (2012) the weakening of the
immune defense (local immunity) in the walls of the vaginal
vestibule during aging is accompanied by the growth of several
nosological forms (kraurosis of the vagina, etc.). *°

Thus, in contrast to small glands, the maximum peak of
development of the lymphoid apparatus of the vaginal vestibule
occurs in early childhood, which is typical for other peripheral
organs of the immune system - lymphoid formations of the trachea
and main bronchi,* extrahepatic biliary tract,!* pharynx,
intestines.?

Starting from the first childhood, gradual involutive changes
occur in the lymphoid formations of the vaginal vestibule.

We revealed the presence of a gradient throughout the entire
postnatal ontogenesis of size and quantitative indicators of small
glands. It is manifested by an increase in the number and size of
glands, and a decrease in the percentage of simple glands (with 1-2
sections) in the anterior-posterior direction - from the pubis to the
anus. So, in the posterior third of the wall of the vaginal vestibule, in
comparison with its anterior third, the total number of small glands,
depending on age, increases 1.6-2.2 times (P<0.05), the density of
the glands 1.2-2.1 times(P<0.05), the length of the initial department
of the glands - a 1.5-2.4 times(P<0.05), the width of the initial
department - 1.9-2.3 times (P<0.05), the external diameter of their
common excretory duct by the 1.1-1.2 times (P<0.05), the number of
the glands with ampoule-like enlargement excretory ducts 1.1-1.4
times(P<0.05), the thickness of the initial department - 1.1-2.2 times

19Maxkapos, M.0. (Makarov, 1.0.) Heonyxonepbie 3a00neBaHUs ByIbBbI  /
N.0.MakapoB, E.A.UynkoBa, H.A.lllemykoBa, [u np.] // Axymepcrso,
THHEKOJIOTHUS U perpoxykius, — Mocksa: — 2012. Ne2, — c. 14-17.

20-Xaramos, D.A. (Khatamov, E.A.) Tonorpadust u MUKpOCKOTIMYECKAS aHATOMUS
TUMQOHUIHBIX Y3€JIKOB B CTCHKaX KHUINCYHHKA 4YelIOBeKa B IOCTHATAIBHOM
OHTOreHe3e: / aBTopedepar AWCC. KaHAUIATA MEAWIMHCKUX Hayk./ — MockBa,
1985. — 16 c.
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(P<0.05), the number of the initial departments in the initial section
1.4-1.8 times (P<0.05), the square of the cavity of the initial part (on
the section) — 1.2-1.4 times (P<0.05), the number of the
glandulocytes — 1.1-1.4 times (P<0.05). Perhaps the presence of
anterior-posterior gradient increase in the glandular mass, reflecting a
unidirectional increase in the secretory activity of the glands, can be
explained by the high probability of infection of the vaginal vestibule
(rectal microflora); it is known that the secretion of glands has
bactericidal and bacteriostatic activity. °

Our studies have shown that during postnatal ontogenesis and
in lymphoid formations of the vaginal vestibule there is a gradient of
size and quantitative indicators. It is manifested by an increase in the
direction from the anterior to the posterior third of the organ wall,
dimensional and quantitative indicators of lymphoid nodules and
diffuse lymphoid tissue.

Given the association of glands and lymphoid tissue (their joint
location, etc.), it becomes a clear and unidirectional increase in the
size of lymphoid formations, the density of the cells of the lymphoid
row, growing in the direction to the anus. According to our data,
depending on age, in the walls of the posterior third of the vaginal
vestibule, compared with its anterior third, the area of the lymphoid
nodule with the germinal center increases by 1.3-1.5 times (P<0.05),
without the germinal center — 1.1-1.6 times (P<0.05), the area of the
germinal center gets larger (at the section) — 1.1-1.7 times (P<0.05).

In the walls of the posterior third of the vaginal vestibule, in
comparison with its anterior third, the length of the lymphoid nodule
without a germinal center is 1.3-1.5 times longer (P<0.05), and for
nodules with a germinal center by 1.2-1.5 times (P<0.05). In the
posterior third of the vaginal vestibule, in comparison with its
anterior third, the density of the cells of the lymphoid row in the
composition of both diffuse lymphoid tissue and lymphoid nodules
without a germinal center increases by 1.2-1.6 times (P<0.05), in the
germinal centers of lymphoid nodules — 1.1-1.5 times (P<0.05), in
their mantle zone by 1.3-1.7 times (P<0.05). At the same time,
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according to our data, gradient changes in the qualitative
composition of lymphoid tissue are not observed in the walls of the
vaginal vestibule.

It should be noted that a gradient change in the size and
quantitative parameters of glands and lymphoid structures is also
typical for other internal organs: larynx,* trachea, and main bronchi,®
extrahepatic biliary tracts,'’ female urinary bladder,® pharynx,? and
fallopian tubes.?®

We have found that the number, size of glands, and lymphoid
formations of the vaginal vestibule are individually variable. The
level of variability (the amplitude of the variational series of
indicators) in the glands predominantly increases during postnatal
ontogenesis. For example, compared with newborn girls, the
maximum and minimum individual values of the length of the initial
section of the small glands of the vaginal vestibule at 22-35 years are
1.7 times (P<0,05), the width of the initial section is 1.6 and 1.8
times respectively (P<0.05), the diameter of the common excretory
duct was 1.4 and 1.9 times (P<0.05) larger.

According to M.Q.Allakhverdiev (2007),}* B.M.Guseynov
(2011),* N.R.Dzhabbarova % in the shape, size and quantity of the
gland in the walls of the extrahepatic biliary tract, trachea, and main
bronchi, urinary bladder, female urethra, the same is characterized by
significant individual anatomical variability. According to these
researchers, the individual structural features of the glands are least
pronounced in the neonatal period and most in the elderly and senile
age.

Significant individual variability in the shape and size of the
glands of the mucous membranes of hollow internal organs is one of
the patterns of their morphogenesis.*®

The lower level of individual variability in the dimensional
parameters of the glands in newborn girls and early childhood is
possibly associated with the uniformity of the child's living
conditions (hygiene, use of diapers, bed rest). The maximum level of
these indicators, possibly, depends on the characteristics of personal

32



hygiene, the level of intimate relationships, past diseases, and other
factors.®

The minimum and maximum value of the number, length, and
area of lymphoid nodules with and without a germinal center, the
density of cells in the composition of diffuse lymphoid tissue and
lymphoid nodules both in the vaginal vestibule as a whole and in its
anterior, middle and posterior thirds increases from the neonatal
period to the 1% period of adulthood and then decline to the elderly,
senile age.

The amplitude of the variation series of these signs of
lymphoid structures in newborn girls, in early childhood, in most
cases, Is greater than in senile age.

We had provided the first to study the morphological state of
small glands and lymphoid formations of the vaginal vestibule of the
women of the reproductive age and also investigated the dependence
of this state on the phase of the ovarian-menstrual cycle. The actual
material of the combined group was analyzed (girls and women of
reproductive age; of which the secretion phase - 8 cases, the
proliferation phase - 7 cases, desquamation phases - 8 cases). The
data are given for the vestibule of the vagina as a whole, without
dividing it into areas.

According to our data, in girls and women of the 1st period of
adulthood, the dimensional indicators of the glands of the vaginal
vestibule, and therefore their functional activity, are maximum in the
secretion phase, minimum in the desquamation phase, and occupy,
basically, an intermediate position in the proliferative phase. So, the
area of the initial department of the glands (on the cut) in the walls of
the vaginal in the secretory phase of the cycle, compared with the
proliferative phase, is 1.04 times greater (P<0.05), and compared
with the desquamation phase, 1.09 times (P<0.05).

The thickness of the initial section of the glands in the walls of
the vaginal vestibule in the secretory phase of the cycle, compared
with the proliferative phase, is 1.16 times greater (P<0.05), and
compared to the desquamation phase — 1.19 times (P<0. 05).
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The area of the initial part of the gland in the walls of the
vaginal vestibule in the secretory phase of the cycle, compared with
the proliferative phase, is 1.17 times greater (P<0.05), and compared
with the desquamation phase, 1.34 times (P<0.05).

The number of glandulocytes in the initial part of the gland in
the walls of the vaginal vestibule in the secretory phase of the cycle,
compared with the proliferative phase, is 1.24 times higher (P<0.05),
and compared with the desquamation phase — 1.70 times (P<0.05).

The individual minimum and maximum values of all these
indicators of small glands in the walls of the vaginal vestibule in
women of reproductive age in the secretory phase of the ovarian-
menstrual cycle are greater, in the desquamation phase are less, and
in the proliferative phase, they occupy an intermediate position.

According to A.Khem, D. Kormak (1983)?* these differences
are associated with the level of estrogens in the blood, which have a
trophic function. It is minimal in the desquamation phase, maximal
in the secretory phase of the ovarian-menstrual cycle.

It is known that in the desquamation phase, the level of
progesterone in the blood in women is the lowest (on average 0.6
ng/ml), in the proliferation phase it is 20 times higher (12.0 ng/ml),
in the secretion phase, the highest progesterone level is noted (31.4
ng/ml).??

Taking into account the biological effects of progesterone
(secretory transformation of the endometrium, its proliferative
activity, activation of the secretory activity of the glands of the
female genital area, etc.)?, the revealed differences in the

21Xom, A. (Khem, A Tucronorus. (mepesoj ¢ aHIIMHCKOro ssbika) / A.XowM,
I.Kopmak. — Mocksa: Mup, — 1983. — 293 c.

22Demir, B. Progesterone change in the late follicular phase affects pregnancy rates
both agoinst and antagonist protocols in normoresponders: a case-controlled study
in ICSI cecles / B.Demir B., 1.Kahyaoglu, A.Guvenir [et al.] // Gynecological
Endocrinology, —2016. 35(5), — p.361-365.

ZPatel, B. Role of nuclear progesterone receptore isoforms in uterine
pathphysiology / B.Patel, S.Elguero, S.Thakore [et al.] // Human Reproduction
Update, — 2015. 21(2), — p.155-173.
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indices of the glandular apparatus of the walls of the vaginal
vestibule in different phases of the ovarian-menstrual cycle become
clear and explainable.

We have revealed for the first time that the size-quantitative
indicators of lymphoid formations and the vaginal vestibule change
significantly during the ovarian-menstrual cycle. Thus, in the
secretion phase, the proportion of lymphoid nodules containing a
reproduction center (85.3 + 0.7 of the total number of lymphoid
nodules) is greater than in the proliferation phase (1.20 times,
P<0.05) and desquamation (in 1.30 times, P<0.05).

In the secretory phase, the area (66.2+3.2mm2-10%) and length
(130.7+2.5um) of the lymphoid nodule with the multiplication center
in the walls of the vaginal vestibule are greater than in the
proliferation phase (respectively 1.10 times, P>0.05 and 1.20 times,
P<0.05) and in the desquamation phase (1.10 times for both
indicators; P<0.05).

The area (6.1+2.9mm?-10%) and length (120.6+2.9 um) of the
lymphoid nodule without a germinal center in the walls of the
vaginal vestibule in the secretory phase is greater than the
proliferative (1.20 times, P<0.05 and 1.10 times, P>0.05) and the
desquamation phase (1.50 and 1.10 times, P<0.05, respectively).

The area of the center of the proliferation of lymphoid nodules,
according to our data, also in the secretion phase (48.4+3.0mm?-10)
is slightly larger than in the proliferative (1.05 times, P>0.05) and
desquamation (in 1.10 times, P>0.05) phase.

The total number of cells of the lymphoid series in the
composition of all lymphoid formations of the walls of the vaginal
vestibule is also the maximum in the phase of secretion, minimum -
in the phase of desquamation. Thus, the density of these cells in the
composition of diffuse lymphoid tissue in the secretion phase (30.1+
0.8 on an area of 880 um?) is higher than in proliferative (1.20 times
P<0.05) and desquamation (in 1.40 times P<0.05) phase. In the
composition of lymphoid nodules without a germinal center, the
density of cells in the secretion phase (34.0+1.4) is greater tha
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in the proliferation phase by 1.08 times (P>0.05) and in the
desquamation phase by 1.10 (P<0.05). The localization density of
lymphoid cells in the germinal centers in the secretion phase
(30.6+1.2) is 1.30 times higher than in the proliferation and
desquamation phase (P<0.05). The same indicator in the mantle zone
of lymphoid nodules with a germinal center in the secretion phase
(36.1+0.8) is greater than the proliferation phase (1.10 times, P<0.05)
and the desquamation phase (1.20 times, P<0.05).

According to Shadlinskaya S.V (2009)%, indicators of
lymphoid formations (the number and size of lymphoid nodules, the
density of the cells of the lymphoid series, etc.) in the walls of the
fallopian tube are hormonally dependent. Thus, they increase in the
secretion phase, occupy an intermediate position in the proliferation
phase, and are minimal in the desquamation phase. Moreover, in the
desquamation phase, a decrease in the thickness of the epithelial
layer of the mucous membrane of the fallopian tube is also observed.

It should be noted that a large number of lymphoid formations
in women of reproductive age were shown earlier in the study of the
lymphoid apparatus of the rectosigmoidal part of the colon.?®

According to Guseynov B.M. (2011)*, sex characteristics of the
structural organization of lymphoid formations in the walls of the
trachea and main bronchi are observed only in women of
reproductive age. In the female sex, in comparison with the male sex,
there is a higher percentage of large and small lymphocytes, cells
with patterns of mitosis, plasma cells, but a smaller number of
medium lymphocytes and cells in a state of degeneration.

Estrogen is one of the most important hormones during puberty

24 IMapnunckas, C.B. (Shadlinskaya, S.V.) ®yukuuonanbHas Mopoaorus
TuM(pOUTHOTO allapa-Ta MaTOYHOW TPYObl B HOPME, MPU KOHTPAIATEPaTbHON
amasud W TpH TPyOHOH OepeMmeHHOCTH: / aBropedepaT Iucc. KaHAWOATa
MEIWIIMHCKHX HaykK. / — Baky, 2009. — 21 c.

- Xymkanamos, 3.K. (Khushkadamov, Z.K.) CrpykTypHas XapaKkTepuCTHKa
TM(OUIHOTO ammapara peKTo-CHTMOHIAIBHOTO OT/AENA KHIICYHHKA YeOBEeKa B
MOCTHATAJILHOM OHTOreHe3e: / aBTopedepaT AnUCC. KaHAUIATa MEUIMHCKUX HAYK./
— Hymanb6e, 2004. — 27 c.
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and is essential for sexual differentiation.

It was found that estrogens affect the modulation of
immunological reactions, which simultaneously lead to the activation
of the reticuloendothelial system and depression of cellular
immunity.®

The mechanisms of estrogenic immunoregulation are more
pronounced in the adult female body. The complex mechanisms
responsible for this regulation are carried out through direct chemical
interaction with lymphoid cells, as well as with non-lymphoid
tissues, which leads to the release of soluble immunoregulatory
factors.?’

Estrogens regulate the expression of T-lymphocytes in
epithelial cells, affect the development and function of T-helpers, in
particular, the ability of these cells to produce cytokines. It has been
proven that the level of estrogens (estrone and estradiol), which
determine the activity of proliferative processes of the endo — and
myometrium and vaginal epithelium, is minimal in the desquamation
phase and significantly higher (1.5-2.0 times) in the secretion
phase.?®

We have revealed significant changes in the glandular and
lymphoid apparatus of the vestibule of the vagina of newborn girls
assigned to the combined group (8 observations) with anomalies of
the internal genital organs. In all girls, the vaginal vestibule remained
anatomically intact. The comparison group consisted of girls without
these anomalies.

The significance of our research is determined by the fact that
in recent years, targeted examination with the use of modern

%-Alicia, A. Divergent mechanisms for tropic action of estrogens in the brain and
peripheral tissues / A.Alicia, J.Jason, E.Madeline [et al.] // Brain Research, — 2011.
1379, — p. 119-136.

2:Mauvais-Jarvis, F., Clegg, D., Hevener, A. The role of estrogens in control of
energy balance and glucose homeostasis // Endocrine Reviews, — 2013. 34(3), —p.
309-338.

Z-Monteiro, R., Teixera, D., Calhau, C. Estrogen signaling in metabolic
inflammation // Mediators inflammation, — 2014. 61, — p.17-19.
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diagnostic research methods in clinical practice often reveals various
anomalies of the internal genital organs.?*3°

At the same time, the pathological anatomy of the vaginal
vestibule during these processes has hardly been studied, and as
applied to the glands and lymphoid structures of the vaginal vestibule
before our study, the data were completely absent.

The studies have revealed a significant regression in the
formation of small glands of the vaginal vestibule with anomalies of
the internal female genital organs. So, in particular, with these
anomalies in the glands of newborn girls, cystic enlargements of the
duct apparatus, mainly the common excretory duct, are revealed on
1/5-1/6 of the microscope preparations.

Dilatation of the ducts, the presence of lateral diverticula and
ambulatory extensions may reflect a violation of the drainage
function of the duct apparatus; contribute to the stagnation of
secretions, and its infection.®

With anomalies of the internal female genital organs, the
glandular-lymphoid relationship is disturbed.

We analyzed the size-quantitative indicators of the small
glands of the vaginal vestibule in newborn girls, in which there were
anomalies in the development of the internal female genital organs.

In newborn girls with anomalies of internal female genital
organs, the thickness of the initial departments of the glands in the
anterior third of the vaginal vestibule is 1.7 times (P<0.01), in it's
middle and posterior third — 1.3 times (P<0.01) and in the organ as a
whole — 1.4 times (P<0.01) less, the area of the initial department of
the glands (on a cut) in the anterior third of the vaginal vestibule by
1.9 times (P<0.001), in the middle and posterior third — 1.7 times

2 1Iumapuc, I1., Kapoynuoc, B., Jenereoporny, E. (Tsimaris, P., Karountsos, V.,
Delegeoroglu, E.) O6cnenoBanue, TakTHKa BEIACHHS W JIEUEHHE BPOXKICHHBIX
aHOMAJTM BJIATaIMIa B mybepraTHoM Tepuonae // — Mocksa: PempomayKTuBHOE
310poBbe JeTel u moapoctkoB, — 2019. Ne 2, — ¢. 25-35.

30-Jacquinet, A., Millar, D., Lehman, A. Etiologies of uterine malformations // Am.
J. Med. Genet., — 2016, 170(8), — p. 2141-2172
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(P<0.001) and in the organ as a whole — 1.7 times (P<0.001) less, the
number of initial parts on the cut of the initial department of the
glands in the anterior third of the vaginal vestibule is 1.9 times
(P<0.001), in the middle third — 2.3 times (P<0.001), in the posterior
third — 1.7 times (P<0.001) and in the organ as a whole — 1.9 times
(P<0.001) less.

The area of the initial part of the glands in the anterior third of
the vaginal vestibule is 1.2 times (P<0.01), in the middle third — 1.3
times (P<0.001), in the posterior third — 1.4 times (P<0.001 ) and in
the organ as a whole — 1.3 times (P<0.001) less, the number of
glandulocytes on the cut of the initial part in the anterior third of the
vaginal vestibule is 1.5 times (P<0.05), in the middle third — 1.2
times (P<0.05), in the posterior third — 1.3 times (P<0.05) and in the
organ as a whole - and 1.3 times (P<0.05) less than these indicators
of the group comparisons.

On the contrary, with these anomalies, the percentage of the
stroma in the initial section of the glands in the anterior third of the
vaginal vestibule is 5.0 times (P<0.001), the middle third is 4.9 times
(P<0.001), and the posterior third is 5.5. times (P<0.001) and in the
organ as a whole — 5.3 times (P<0.001) more, the diameter of the
lumen of the common excretory duct of the glands in the anterior
third of the vestibule by 2.0 times (P<0.001), in the middle third by
1.8 times (P<0.001), in the posterior third by 1.5 times (P<0.001) and
in on the whole — 1.7 times (P<0.001) more, compared with similar
indicators in the comparison group.

Similar data were obtained by B5.M.I'yceitnos (2011)* when
studying small glands of the trachea with partial atresia of this organ.
The author found that with atresia in the walls of the trachea, there is
a decrease in the length, number, area of the initial sections, and the
proportion of the parenchyma in the glands.

According to our data, the lymphoid apparatus of the vaginal
vestibule in congenital anomalies of the internal female genital
organs, as a rule, is represented by lymphoid nodules and diffuse
lymphoid tissue. Both in the main group and the comparison
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group, lymphoid nodules are observed along its entire length of
the vaginal vestibule, many of which have a germinal center.

The cellular composition of all lymphoid formations of the
vaginal vestibule of newborn girls with anomalies of the internal
female genital organs is mainly represented by lymphocytes, there
are macrophages, plasma cells, cells in a state of degeneration. In the
case of anomalies, there are no typical intercellular associations in
the composition of lymphoid formations, in contrast to the
comparison group, or they are single.

With anomalies of the internal female genital organs,
significant regression of the size-quantitative indicators of the
lymphoid structures of the vaginal vestibule is determined.

So, in newborn girls with these anomalies, the percentage of
lymphoid nodules in the anterior third of the vaginal vestibule wall is
2.5 times (P<0.001), in the middle third of the wall — 2.7 times
(P<0.001), in the posterior third of the wall — 2.5 times (P<0.001)
and in the organ as a whole — 2.6 times (P<0.001) less, the area of the
lymphoid nodule in the anterior and middle wall of the vaginal
vestibule is 1.5 times (P<0.001), in her back third walls by 1.8 times
(P<0.001), and in the organ as a whole by 1.6 times, (P<0.001) less,
the length of the lymphoid nodule in the anterior third of the vaginal
vestibule wall by 1.4 times (P<0.001), in the middle wall — 1.7 times
(P<0.001), in the posterior wall — 1.9 times (P<0.001) and in the
organ as a whole — 1.7 times (P<0.001) less than in the group
comparisons.

According to I'.I".Amunosa (2009),® the insignificance of the
severity of lymphoid tissue may indicate a lack of functional
maturity and inability to adequately support the processes of local
immunity.

The revealed structural and dimensional changes correspond to
a decrease in the content of lymphoid cells in all morphogenetic
forms of lymphoid formations. So, compared with the control group,
with anomalies of the internal female genital organs, the density of
the location of cells of the lymphoid row decreases in diffuse
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lymphoid tissue by 1.9 times (P<0.001), in lymphoid nodules without
a germinal center by 1.6 times (P<0.05), in lymphoid nodules with a
germinal center by 1.6 times (P<0.05) and the mantle zone of
lymphoid nodules by 1.5 times (P<0.05).

With anomalies of the internal female genital organs,
quantitative changes are accompanied by qualitative changes in the
cellular composition of the lymphoid formations of the vaginal
vestibule. Thus, in the composition of lymphoid nodules, the content
of lymphocytes decreases (by 1.1-1.2 times, P<0.01), and cells of the
lymphoid series in a state of mitosis (10.8-14.8 times, P<0.001).
Moreover, with anomalies of the internal female genital organs, these
cells in the composition of diffuse lymphoid tissue and the mantle of
lymphoid nodules of the vaginal vestibule of newborn girls are
detected sporadically or completely absent, which indicates a sharp
suppression of lymphocytopoietic processes.

With anomalies of the internal female genital organs, the
number of lymphoid cells with signs of destruction in all lymphoid
formations increases significantly (6.7 times (P<0.05). Thus, with
anomalies of the internal female genital organs with the preservation
of the vaginal vestibule in newborn girls, the glandular and lymphoid
apparatus of the vaginal vestibule undergoes significant regression.
This is expressed by a decrease in the size and quantitative
indicators, an increase in the proportion of the stroma, and an
expansion of the excretory ducts of the glands. In the walls of the
vaginal vestibule, the number, proportion, length, and area of
lymphoid nodules, the density of the cells of the lymphoid series will
decrease. Cell destruction in lymphoid formations increases. All the
indicated information requires taking into account for a better
understanding of the teratogenetic mechanisms of the emergence of
these anomalies.

Our results are consistent with the data B.M. Guseynov
(2011)*. The author found that, with partial tracheal atresia,
regressive changes in the glandular apparatus of this organ are
accompanied by a decrease in the "mass" of lymphoid formations.
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With atresia in the walls of the organ, in contrast to the comparison
group, lymphoid nodules disappear (or are detected only
occasionally). Throughout the trachea, there is a decrease in the
number of lymphoid cells in the diffuse lymphoid tissue, large
lymphocytes, lymphoblasts, cells with a pattern of mitosis are almost
not detected, which indicates a decrease in the level of lymphocyto-
proliferative processes.

The experimental part of the study included an analysis of the
structural characteristics of the lymphoid apparatus and small glands
of the vestibule of rats after a course of naphthalan baths, which are
widely and effectively used in balneological practice, including for
nosological forms of gynecological profile.3

Such experimental-morphological studies have not been
conducted before, therefore, the clinically proven effectiveness of
this effect required structural justification.

After the course action of naphthalan baths in the mucous
membrane of the vaginal vestibule, as in the control, by microscopic
methods in rats, small glands of the vestibule are constantly
determined. By visual examination, without using the morphometric
method, differences with the control data are not determined. The
glands are alveolar-tubular glands, with a mucous type of secretion
(data were obtained according to Kreiberg, PAS-reaction). The
nuclei of prismatic or cylindrical glandulocytes are bean-shaped,
oval, or round. In the loose fibrous connective tissue of the stroma of
the glands, there are always lymphoid formations in the form of
strands of cells of the lymphoid row separating the adjacent initial
parts and their groups.

Using the morphometric method, we studied the size-
quantitative indicators of the small glands of the vaginal vestibule in
rats subjected to a course effect of naphthalan baths. Thus, the

LKssumoB, T.A. (Kyazimov, G.A.) VHHOBAaIMOHHBIE TEXHOJOTMH B
HadranaHonedeHnn (OGanp3am HadTanmaH U BaHH) // Tesucel HayuHsIx padot II1
Bcepoccuiickoro koHrpecca JiepmaroBeHeponoros, — Kaszane: 27-30 okTsi0ps, —
2009, — c.46.
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thickness of the initial department of the glands of the walls of the
vaginal vestibule in rats of the experimental group as a result of the
course of naphthalan baths, in comparison with the control, in the
walls of the anterior third of this organ by 1.52 times (P<0.01), it’s
middle in the posterior third - by 1.39 times (P<0.05) and for the
organ as a whole — 1.42 times (P<0.05) more. The area of the initial
department of the glands (on a cut) in rats of the experimental group
as a result of a course of naphthalan baths, in the walls of the anterior
third of the vaginal vestibule by 1.44 times (P<0.001), it's middle
third - by 1.47 times (P<0.001), the posterior third — 1.45 times
(P<0.001) and for the organ as a whole — 1.45 times (P<0.001) more,
compared with the control. The number of initial parts in the initial
department of small glands of the vaginal vestibule in rats of the
experimental group as a result of the course of naphthalan baths, in
comparison with the control, in the walls of the anterior third of the
vaginal vestibule is 1.48 times (P<0.001), it's middle third is 1.66
times (P<0.01), the posterior third — 1.40 times (P<0.05) and for the
vaginal vestibule as a whole — 1.52 times (P<0.01) more. In
comparison with the control, as a result of the influence of
naphthalan baths, the number of glandulocytes in the initial part of
the small glands of the vaginal vestibule was 1.5 times (P<0.001), the
percentage of the parenchyma of the glands — 1.1 times (P<0.001). It
can be considered that the revealed facts are the “morphological
equivalent” of an increase in the secretory activity of the glandular
apparatus of this area. Then, the increase in the caliber of the
excretory duct of the gland is also understandable, which ensures
optimization of the drainage function of the glands.

It has been conclusively established that as a result of the
course action of iodine-bromine and bituminous baths, the thickness
of the initial sections of the glands of the larynx3, trachea and main
bronchi?, urinary bladder of rats increases.*?

3"-Cempmosa, 3.P. (Seidova, Z.R.) JlumdoumHbIM anmapaT TOpTaHH KpBIC NpH
BO3/ICHCTBUM BOAHBIX IPOLEAYP C Pa3HBIM COJEBBIM COCTaBOM: / aBTOpedepar
JicC. KaHIuIaTa MeTUIIMHCKUX Hayk. / — —baky, — 2001, — 23 c.
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The results showed that after the course action of naphthalan baths,
diffuse lymphoid tissue, as in the control, is present on all
micropreparations, located mainly under the multilayered
integumentary epithelium. Many lymphoid nodules have a germinal
center and a mantle zone. In all lymphoid formations of the mucous
membrane of the vaginal vestibule (diffuse lymphoid tissue,
lymphoid nodules), lymphocytes quantitatively predominate, cells in
a state of mitosis, macrophages, plasma cells are constant, in contrast
to the control, eosinophils are not detected.

As part of lymphoid formations, macrophage or plasmacytic -
lymphocytic complexes are always determined, as well as an in-line
(rows, chains) arrangement of lymphocytes. This is typical for
diffuse lymphoid tissue and lymphoid nodules with or without a
germinal center.

According to our data, as a result of the course of naphthalan
baths, the number of lymphoid formations in the vaginal vestibule
increases. Thus, the percentage of lymphoid nodules with a germinal
center in the walls of the vaginal vestibule in rats of the experimental
group as a result of the course of naphthalan baths compared with the
control, in the walls of the anterior third of the vaginal vestibule by
1.97 times (P<0.001), it's middle third - by 1.90 times (P<0.001), the
posterior third — 1.77 times (P<0.001) and for the vaginal vestibule as
a whole — 1.86 times (P<0.001) more.

It should be remembered that the presence of proliferation
centers in lymphoid nodules is considered as a state of high activity
of lymphoid formations, as an equivalent of the optimal state of local
immunity of the mucous membranes.*®

According to the data obtained, the thickness of the lymphoid
nodule with the germinal center in rats subjected to a course of
naphthalan baths, in comparison with the control, increases in the
walls of the anterior third of the vaginal vestibule by 1.59 times
(P<0.01), it's middle third - by 1.42 times (P<0.05), the posterior
third - 1.36 times (P<0.05) and for the vaginal vestibule as a whole —
1.44 times (P<0.05). The length of lymphoid nodules with a germinal
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center in rats of the experimental group as a result of a course of
naphthalan baths, in comparison with the control, in the walls of the
anterior third of the vaginal vestibule by 1.64 times (P<0.01), it's
middle third - by 1.59 times (P<0.01), the posterior third - by 1.52
times (P<0.05) and for the vaginal vestibule as a whole — 1.57 times
(P<0.01) more. The area of lymphoid nodules with a germinal center
in the walls of the vaginal vestibule in rats of the experimental group,
in comparison with the control group, increases in the anterior third
of the vaginal vestibule by 1.48 times (P<0.01), it's middle third - by
1.60 times ( P<0.01), the posterior third - by 1.55 times (P<0.05) and
for the vaginal vestibule as a whole - by 1.54 times (P<0.01).

After the course exposure to naphthalan baths, the thickness of
the germinal center lymphoid nodules in the vaginal vestibule in rats
of the experimental group, relative to the control, increases 1.7 times
(P<0.05), the length of the germinal center — 1.6 times (P<0.001), it's
the area on the cut is 1.8 times (P<0.05).

Concerning the control group, after the course exposure to
naphthalan baths, the thickness of the lymphoid nodules without the
germinal center of the vaginal vestibule in rats of the experimental
group increases 2.1 times (P<0.05), it's length — 1.5 times (P<0. 05),
it's area on the cut is 1.5 times (P<0.05).

We analyzed the cellular composition of the diffuse lymphoid
tissue of the walls of the vaginal vestibule of rats subjected to an
experimental course of exposure to naphthalan baths. It was found
that as a result of the effect of the course of naphthalan baths in the
walls of the vaginal vestibule in rats, the number of lymphoid cells
increases. So, concerning the control group, the value of this
indicator in diffuse lymphoid tissue exceeds 1.4 times (P<0.05), in
lymphoid nodules without a germinal center — 1.3 times (P<0.05), in
germinal centers lymphoid nodules and the mantle zone — 1.4 times
(P<0.05). According to our data, the percentage of lymphocytes in
diffuse lymphoid tissue after a course of naphthalan baths is 1.09
(P<0.05) times higher than in the control group. The percentage of
lymphoid cells with a picture of mitosis in diffuse lymphoid
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tissue after a course of naphthalan baths is 1.94 times higher than in
the control group (P<0.001). As a result of exposure to naphthalan
baths, the percentage of lymphocytes (the most active participants in
the immune defense) and cells of the lymphoid series with a picture
of mitosis in lymphoid nodules without a germinal center and in
germinal centers increases. According to our data, in comparison
with the control group, after exposure to naphthalan baths, the
percentage of lymphoid cells with a picture of degeneration in
diffuse lymphoid tissue is 2.29-2.42 times (P<0.001), in lymphoid
nodules without a germinal center is 1.52-2.91 times (P<0.001), in
the germinal centers 2.14 times (P<0.001) decreases.

In the experimental group, the relative number of macrophages
in the composition of diffuse lymphoid tissue after a course of
naphthalan baths is 1.62 times (P<0.001) less than in the control
group. In the experimental group, the percentage of mast cells in the
composition of diffuse lymphoid tissue after a course of naphthalan
baths is 2.40 times less than in the control group (P<0.001). After a
course of naphthalan baths, eosinophils are absent in the diffuse
lymphoid tissue of the vaginal vestibule; in the control group, these
cells are constantly present, but in minimal amounts.

These results of our research do not contradict the materials of
T.S.Guseynov, S.T.Guseynov (2006)%. The authors showed that
with iodine-bromine course effects in rats in the popliteal and
inguinal lymph nodes, there are tendencies to an increase in the
percentage of large and small lymphocytes, the area of lymphoid
nodules on the cut.

According to N.T.Movsumov (2004)3, B.M Guseynov. (2011)%,
T.M.Gasymova (2015)! glands and lymphoid structures of the
larynx, trachea, urinary bladder, and pharynx of rats are highly
sensitive to the effects of baths with different compositions. So, after
the course effects of iodine- bromine and bituminous baths, the size

%BTyceiinos, T.C. (Guseynov, T.S.) Mopgonorus nuMQpoumHEIX 00pa30BaHMi
XKeITylka TpH Bo3aecTBHH OanpHeonormdeckux (akropos / T.C.I'yceiiHos,
C.T.I'yceiinoBa. — Maxaukana: Hayka mmroc, — 2006. — 140 c.
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of the initial section, and the percentage of the parenchyma in the
glands of these organs increase. In the walls of organs, the length of
lymphoid nodules, the number of lymphoid cells in their
composition, and diffuse lymphoid tissue, especially small and large
lymphocytes, cells with a picture of mitosis also increase.

It should be noted that the positive effect of the influence of
naphthalan baths on the state of the respiratory and cardiovascular
systems has been convincingly proven in many years of
balneological practice, in the treatment of balneological procedures
in various groups of the population.®*

Considering the above, it can be concluded that at present it is
necessary to revise the existing recommendations for the use of
naphthalan baths in medicine in the treatment of patients and the
prevention of diseases of the female reproductive system.

Thus, as a result of the complex morphological study, specific
data were obtained on the patterns of morphogenesis of the glandular
and lymphoid apparatus of the vestibule vagina of the human in
postnatal ontogenesis in normal conditions, with some anomalies in
the development of internal female genital organs and on the
morphological variability of these formations in experimental
animals as a result of course effects of naphthalan baths. Thus, as a
result of the comprehensive morphological study obtained specific
data on the patterns of morphogenesis of the glandular and lymphoid
apparatus of the vaginal vestibule of the human in postnatal
ontogenesis. On rare anatomical material, data were obtained on the
structural state of the glands and lymphoid formations of the vaginal
vestibule with anomalies in the development of internal female
genital organs. Theoretically and practically important information
on the morphological variability of glandular and lymphoid
formations in the vaginal vestibule in experimental animals was
obtained as a result of course effects of naphthalan baths.

34Cmzsxopa, JI.A. BoccTaHOBUTENBHOE JledeHNe OONBHBIX 3aTHKHOI MHEBMOHHUEH
C WCIIONB30BaHMEM TIPUPOMHOTO Hadramana: / aBropedepar Iwcc. KaHIUIATA
METUITMHCKHUX Hayk. / — Mocksa, — 2010. — 26 c.
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INFERENCES

1. There are numerous tubular-alveolar glands in the walls of
the vaginal vestibule; they are formed by the birth of girls
[1,2,6,14,22,24]. The greatest number and size of glands have noted
in the 1% period of adulthood. Involutive changes in the small glands
begin from the 2" period of adulthood, which is manifested by:
decreasing in the number and size of glands, increasing in the
proportion of glands with an ampoule-shaped expanded common
excretory duct, and by increasing in the content of stroma, also by
the decreasing of glands with four or more initial parts
[3,4,6,12,13,16,21,26].

2. Lymphoid formations on the human vaginal vestibule are
represented by diffuse lymphoid tissue and lymphoid nodules,
located mainly near the excretory ducts and the initial parts of the
glands[5,36]. Lymphoid-glandular relationships are least pronounced
in newborns, and to a maximum extent in reproductive age
[25,27,35].

3. The lymphoid formations of the vaginal vestibule acquire
maximum development in early childhood. Then involutive
transformations are gradually noted. Involution of lymphoid tissue is
manifested by a decrease in the number and size of lymphoid
nodules, a decrease in the content of cells of the lymphoid row, an
increase in the level of degenerative processes, which progressively
grows to senile age [19].

4. Throughout postnatal ontogenesis, a gradient of
dimensional indicators of small glands and lymphoid formations of
the vaginal vestibule is observed. It is manifested by an increase in
the number and size of glands in the direction from the anterior to the
posterior third of the organ wall, and an increase in the percentage of
glands of a simple form (with 1-2 sections) [3,8,13,28,33]. In the
same direction, the size-quantitative indicators of lymphoid nodules
and the number of cells of all forms of lymphoid tissue increase
[24,34].
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5. The number and size of glands, lymphoid formations of the
vaginal vestiule are individually variable. The level of variability
(amplitude of the variation series of indicators) mainly increases
during postnatal ontogenesis. The amplitude of the variational series
of dimensional indicators of the lymphoid structures in newborns and
early childhood is more than that of women of adulthood periods,
elderly and senile ages [29,30,37].

6. Morphometric indicators of small glands and lymphoid
formations of the vaginal vestibule in women of reproductive age
change during the ovarian-menstrual cycle. So, in the phase of
secretion of the ovarian-menstrual cycle, the number and size of
glands and lymphoid formations increase, in the desquamation phase,
these indicators are minimal, and in the proliferative phase, they
occupy an intermediate position [9,23].

7. With anomalies of the internal female genital organs with
the preservation of the vaginal vestibule in newborn girls the
glandular and lymphoid apparatus of the vaginal vestibule undergoes
significant regression. This is expressed by a decrease in the size and
quantitative indicators, an increase in the proportion of the stroma,
and an expansion of the excretory ducts of the glands. In the walls of
the vaginal vestibule, the number, proportion, length, and area of
lymphoid nodules will decrease, the density of lymphoid cells will
decrease, and cell destruction will increase. [7,11,20,34].

8. In the experimental part of the study, it was proved that the
glands and lymphoid structures of the vaginal vestibule of the rats are
highly sensitive to the effects of naphthalan baths. After the
application of these baths throughout the vaginal vestibule, the
formation processes in the small glands are activated, the thickness,
length, and area of lymphoid nodules increase, the number of
lymphoid cells, the content of lymphocytes and cells in mitosis
decreases, and the level of cell destruction decreases
[10,15,17,18,32].
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PRACTICAL RECOMMENDATIONS

1. The obtained data can be useful for pathophysiologists in the
analysis of the pathogenesis of numerous pathologies of the vaginal
vestibule and gynecologists to improve the quality of treatment of
various nosological forms of this area.

2. The results of the study can be used in the study of biopsies
of the mucous membrane of the vaginal vestibule. Thus, the
structural and dimensional indicators of the glands and lymphoid
formations of this organ in women of different ages can normally be
standards (norms) with which biopsy and sectional materials can be
compared.

3. The data obtained can be used in further research, allowing
the development of study and scientifically substantiate schemes for
the prevention and treatment of various diseases that clinicians deal
with in balneological practice.

4. The research results can be used in reports and monographs
on morphological specialties, on issues related to diseases of the
genital organs, as well as exocrinology, immunomorphology, and
balneology.

5. The results obtained can find application in the educational
process for teaching students in morphological disciplines, residents,
and doctoral students in the specialty "obstetrics-gynecology”, for the
training of practicing doctors.
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