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Abstrect. The article deals with the study the histotopographic changes in ovarian tissue of 6-
month-old children. The ovaries of 6-month-old children who died of pneumonia were studied
histologically and histochemically. The results show that the primordial eggs of a 6-month-old child are
located in the middle zone of the cortex, have different sizes, some are atretized, others are vacuolized, and
granulose and teka cells are activated randomly. they are localized and proliferate in interstitial tissue.
Histochemically, it was found that collagen fibers stained with picrofuxin appeared around blood vessels
between primordial eggs, acid glycosaminglycans stained with Altian blue are few due to the density of the
tissue of the cortical layer and diffusely distributed due to the rarity of the cerebral layer. the tissue is swollen
and myxmatous. At the age of 6 months, it is determined that the ovarian medulla is insufficiently
developed, the blood vessels are small, the wall cells are hyperchromic due to lack of differentiation, and
the cells and fibrous structures in the intermediate connective tissue are few and incomplete.

Key words: child, ovary, histology, histochemistry, histotopography, primordial eggs, atresia.

I'mcroitornueckue Usmenenuda SIinuaukoB Ha PaHHuX
Dtanax IloctHaTaabHOTro Pazpurus

AxpamoBa Max¢y3sa FOnnameBHa
[https://orcid.org/0009-0003-2372-7536]

JonenT TalIKeHTCKOro rocy1apcTBEHHOT0 MeTHIIMHCKOr0 YHHBEPCHUTETA
100140, Y36ekucran, r. Tamkent, ynuna borumamonr, 223.
OnekTpoHHas mouyrta: mahfuza-978@mail.ru,

MoOunbHbI: 998 94 653 31 41

Pestome. Crarbsi paccMaTpuBaeT HCCIEAOBaHUE THCTOTONOrpapuueckuXx M3MEHEHUN TKaHU
SUYHUKOB JIeTel 6-MecsSYHOro Bo3pacTa. [ MCTOIOrH4ecKiM U TUCTOXMMHUYECKUM METOAAMHU ObLIH U3YUYEeHbI
SIMYHUKHU JleTell 6-MECS[MHOTO BO3pacTa, yMEpPIIMX OT MHEBMOHHMHU. Pe3ynbTaThl MMOKa3bIBalOT, YTO
MPUMOpPAUATIbHBIE SHIEKIETKH Y 6-MeCSYHOro pedeHKa paciookKeHbI B CpeHEN 30HE KOPBI, UMEIOT Pa3HbIi
pasMep, OIHU aTPEeTU3UPOBAHbI, APYTUE BaKyOJU3UPOBAHBI, @ TPAHYJIE3HbIE U TEKa-KJIETKH aKTUBUPYIOTCS
Xa0THUYHO. JOKAJIU3YIOTCS U PO ()epUpyIOT B UHTEPCTUIIUAIBHON TKaHH.

['MCTOXMMHYECKH YCTaHOBJIEHO, YTO KOJUIAI€HOBBIE BOJIOKHA, OKPALIEHHbIE MNHKPOQYKCHHOM,
MOSIBUIMCh BOKPYI KPOBEHOCHBIX COCYAOB MEXAy IPUMOPAUAIbHBIMU SHLEKIETKaMHU, KHCIIbIE
[NINKO3aMUHIJINKAaHbl, OKPAIICHHBbIC aJlbTUAHCKUM CHHHUM, HEMHOTOYMCIICHHBI W3-3a IUIOTHOCTH TKaHU
KOPKOBOTO ciiost 1 Au(Qy3HO pacrpeneneHbl U3-3a PEeIKOCTH MO3TOBOIO CJIOS. TKaHb Halyxmias |
MHKCMaTo3Has. B Bo3pacte 6 Mec oNpeAesstor, 4TO MO3rOBOE BEILECTBO AUYHUKA PA3BUTO HEAOCTATOYHO,
KPOBEHOCHBIE COCY/IbI MEJIKHE, KIIETKH CTEHKU TUTIEPXPOMHBI H3-32 OTCYTCTBHS AP PEepEeHIIUPOBKH, a KIIETKU
1 GUOPO3HBIE CTPYKTYPHI B IPOMEKYTOUHON COETUHUTENILHON TKAHN HEMHOTI'OUHCIIEHHBI M ¢(POPMUPOBAHBI
HE MOJIHOCTBIO.

KiaroueBble ciaoBa: peOEHOK, SMYHUK, TUCTOJIOTHS, THMCTOXHMHUSA, THCTOTONOrpadus,
MPUMOpIUANIbHbIE SIMIIEKIETKH, aTpPe3usl.
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AHHoTauus. Ymly Makonaga 6 OWIMK YaKaloK TYXYMJOHM TYKMMAaCHHUHT THCTOTOMOTrpaduk
y3rapunuiapu ypra"wirad. [I[HeBMOHUSIAH YiaraH 6 OWIMK YaKaloKjaap TYXyMJIOHHM THUCTOJOTHK Ba
TUCTOKUMEBUMN )KUXaTaaH ypranunau. Hatuxkanap kypcaruimya, yakaiokiaap 6 OWIMK 1aBpuia TyXyMIOHAA
MpUMOpAMAN TYXyM XyKanpajap MyCTJIOK KaBaTHHUHT ypTa cOXacuaa »KOWiamaad, Xap XWI KaTTaauKaa
Oymanu, aiipumitapu aTpe3usiiaHaau, OOIIKaIapy BaKyoJUIallraH XoJaTAa, OpajduK TYKUMAacHaa rpanyié3 Ba
TeKa Xykalipanap ¢aosiamanau, 6etTapTud xoinammo, npoaudepausiaHaim.

I'ucTokuMEBUH XUXATAaH MPUMOpPIUAN TyXyM XysKalpajiap opacujIard KOH TOMHUpJap aTpoduaa
MUKPOPYKCUH OWjaH OYsuiraH KOJUIareH ToJiajlap Maijo OYAraHgurd, MYCTJIOK KaBaT TYKHMAcH 3u4
OyiraHIUIUIaH ajablMaH KYKU OWJIaH KyKra OYsulraH HOpPAOH INIMKO3aMHUHITIMKAaHJIapU KaM, Maru3 KaBaTH
cuiipak Oynrannuruaan 1uddys xosaa TapKaaraHiIur, TYKUMaHUHT [IUIIra Ba MUKCaMaTOo3ra yuparaniura
aHUKJIaHau. YaKaJIOKJIapHUHT 6 OMIMK AaBpuja TyXyMJOH Maru3 KaBaTH SIXIIM PUBOKIaHMAraHjIuIry, KOH
TOMUpPIAPH MalJajaury, [ACBOPUHHMHT XyKadpamapu kaM auddepeHnuanysuiaHranaury  cabatmnu
TUIEPXPOMIIMIINTY OpAIMK OMPUKTUPYBUM TYKUMacHIa XyKakpagap XaM, Tolajld Ty3WIMajaap XxaM KaMm Ba
TYJIMK MaKJJIaHMaraHjIurd aHuKJIaHaau.

Kanut cy3aap: yakaloK, TyXyMAOH, TMCTOJIOTUSI, TUCTOXUMHSI, TUCTOTONOrpadus, IpUMOpAUAI
TyXyM Xy>Kailpayap, aTpe3us.

Level of Problem Investigation. At the 5th week of embryogenesis, the ovary begins to develop from
the coelomic epithelium, mesenchyme, and gonocytes. The follicular epithelium and corpus luteum cells
originate from the coelomic epithelium. The connective tissue of the ovarian stroma and the thecal tissue
surrounding the follicles are formed from the mesenchyme. Gonocytes initially differentiate into oogonia and
subsequently into primary and secondary oocytes [1,2,5,6,7,8].

At the 6th week of embryogenesis, primordial germ cells accumulate beneath the coelomic epithelium
and migrate into the mesenchyme in the form of bundles. By the 7th week, the ovary undergoes an indifferent
stage and becomes part of the female gonad. From the 12th week, the outer layer of ovarian tissue thickens
due to the proliferation of gonocytes and the coelomic epithelium.

Between the 12th and 20th weeks, the cortical layer of the ovary is subdivided into germ cell cords
consisting of proliferating gonocytes and pregranulosa cells. During this period, thecal cells appear in the
interstitial tissue of the ovary; these cells are characterized by small, basophilically stained, oval -shaped nuclei
[5,6,7,8,9,10].

With further ovarian development, a portion of the germ cells undergoes degeneration, and primordial
follicles appear, predominantly located in areas adjacent to the medulla. By the 32nd week, fully developed
follicles are formed, in which granulosa cells constitute 6—8 layers, surrounded by the formation of an inner
thecal connective tissue layer. Data on histotopographic changes occurring in the ovary during various periods
of postnatal ontogenesis in children, including the period up to the first 6 months of life, are scarcely
represented in the scientific literature [5,6,7,8,9,10].

Aim of the Study. The aim of this study was to conduct a histological examination of the ovaries of
newborns who died at the age of 6 months from various causes, and to clarify the histological changes
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occurring in the early period of postnatal ontogenesis in tissue structures performing reproductive and
endocrine functions.

Materials and Methods. The study material consisted of ovaries obtained from 22 six-month-old
children who died from pneumonia. The specimens were bisected through the middle of the ovary and fixed
in 10% neutral formalin for 48 hours with the cut surface facing upward. Subsequently, the samples were
washed in running water for 2—4 hours, dehydrated in graded alcohols and chloroform, embedded in paraffin,
and sectioned.

Histological sections 5—7 pm thick were prepared from paraffinblocks and stained with hematoxylin
and eosin. Fibrous structures of connective tissue in the ovarian tissue were examined using the Van Gieson
staining method with picrofuchsin, while acidic glycosaminoglycans were stained with Alcian blue. The
histological specimens were examined under a binocular light microscope, and representative areas were
photographed.

Results and Discussion. Histological examination of the ovaries of 6-month-old children revealed
diffusely distributed primordial oocytes of varying sizes in the intermediate part of the cortical layer. It was
noted that the outer capsule of the ovary was somewhat thickened compared to the previous developmental
period and consisted of eosinophilic connective tissue fibers. Beneath the outer capsule, swollen and inflamed
granulosa and coelomic cells were observed.

It was established that structures composed of primordial oocytes and follicles within the cortical layer
became thinner and relatively larger in size as they approached the medullary region. A distinctive difference
in the structure of stromal tissue and the cells located between primary oocytes was observed.

By the 6th month, connective tissue cells and fibers between primordial follicles in the cortex were
relatively increased in number (Fig. 1) and appeared denser, whereas in the inner cortical region and in areas
adjacent to the medullary boundary, connective tissue cells in the interstitial space were more numerous and
exhibited hyperchromatic staining. In certain cortical areas, primordial cells undergoing atresia were found
among primordial follicles; their components stained dark blue with hematoxylin, indicating the development
of calcinosis.

Further observations were made during microscopic examination of primordial oocytes and follicles
in the ovarian cortex. In some primordial structures, an oocyte with a large nucleus and relatively
hyperchromatic cytoplasm was identified, surrounded by proliferating and activated granulosa and theca cells
(Fig. 2). These cells were irregularly arranged, with enlarged, hyperchromatic nuclei.

In the majority of germinal structures, homogeneous eosinophilic material lacking nuclei was detected,
surrounded by granulosa cells with sparse and damaged layers. Between primordial oocytes, i.e., within the
interstitium, pregranulosa and coelomic cells appeared in relatively large clustered accumulations in some
areas, while in other regions they were sparsely distributed in small numbers.

Blood vessels of the interstitial tissue consisted mainly of small capillaries, most of which exhibited
pale staining. Histochemical examination of the ovarian cortical layer in 6-month-old children demonstrated
that among densely packed primordial oocytes there were numerous connective tissue cells and relatively few
fibers. Picrofuchsin staining revealed small amounts of light violet and reddish fibers in certain areas (Fig. 3).
It was established that these fibers were predominantly concentrated around blood vessels.

Histochemical analysis of immature ovarian tissue during this period showed abundant accumulation
of acidic glycosaminoglycans in the interstitium, as evidenced by intense blue staining with Alcian blue. Since
the cortical layer consists of relatively dense tissue with limited interstitial material, Alcian blue—positive
acidic glycosaminoglycans in the cortex were mainly localized around primordial oocytes and blood vessels.

Due to the abundance of acidic glycosaminoglycans in the region between the cortical and medullary
layers, as well as within the medullary tissue, these areas appeared edematous and myxomatous. The
perivascular regions, in particular, demonstrated more intense Alcian blue staining.
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Figure 1. Cortical and medullary layers of the
ovary of a 6-month-old child showing the
density of interstitial connective tissue in the
cortical layer. Staining: H&E. Magnification:
10x10.

Figure 2. Hypertrophy and activation of
granulosa and theca cells in the cortical layer
and interstitial tissue of the ovary of a 6-
month-old child. Staining: H&E.
Magnification: 10x40.
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Figure 3. Cortical layer of the ovary of a 6-
month-old child, showing the absence of
connective tissue fibers. Staining: Van Gieson.

Figure 4. Medullary layer of the ovary at this
period, rich in small blood vessels with poorly
developed interstitial tissue. Staining: H&E.

Magnification: 10x10. Magnification: 10x10.

Microscopic examination under the objective lens revealed the following findings: in the interstitial
tissue between primordial oocytes, there was an abundance of acidic glycosaminoglycans, manifested by
intense dark-blue staining and swelling of the interstitium. As a result, the cytoplasm of primary oocytes also
exhibited marked swelling and vacuolization.

These data were obtained during the morphological examination of the ovarian medulla of a 6-month-
old child. Based on its general appearance, the medullary layer was markedly lighter than the cortical layer
and contained a large number of blood vessels of relatively small diameter. The blood vessels were arranged
in groups between bundles of connective tissue within the interstitium and included both arteries and veins. It
was established that the interstitial tissue of the medullary layer consisted of thin, loose connective tissue
containing a small number of connective tissue cells.

It was observed that fibrous structures were relatively scarce, arranged parallel to one another, and
mainly surrounded the blood vessels (Fig. 4). In addition, focal areas of connective tissue were identified
within the ovarian medulla, in which the fibers were denser, homogenized, and more intensely stained with
eosin.

To assess the amount of acidic substances in the ovarian medulla, it was determined that the medullary
tissue was loose and thin, with a wide and swollen interstitium. The looseness and swelling of the connective
tissue resulted in an increased content of acidic glycosaminoglycans, which impart hydrophilic properties to
the tissue. The presented microphotograph demonstrates that the accumulation of acidic glycosaminoglycans
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in the interstitium of the medullary connective tissue of the ovary and around blood vessels is confirmed by

the edematous and myxomatous condition of the tissue.

Flgure 5. Medullary substance of the ovary
appearing as a homogeneous matrix rich in

collagen fibers. Staining: Alcian blue.
Magnification: 10x10.

Flgure 6. Plcrofuchsm staining of the
medullary tissue showing bundles of collagen
fibers of varying thickness on the outer surface
of the vessel wall, around vessels, and within

the interstitial tissue. Staining: Van Gieson.
Magnification: 10x40.

As mentioned above, specific structures were identified in the ovarian medulla, namely focal
formations in the form of compact, oozing bodies resembling homogenized hyalinosis, which were stained
dark red with picrofuchsin (Fig. 5). It was established that these structures were surrounded by blood vessels
encased in connective tissue rich in fibers and acidic glycosaminoglycans.

Microscopic examination of numerous blood vessels in the ovarian medulla revealed that medullary
arteries varied in diameter, and the tissue and cellular components of their walls appeared relatively dark,
indicating alow degree of differentiation. It was noted that the endothelium protruded into the vascular lumen,
smooth muscle cells were arranged circularly, and their nuclei were elongated and hyperchromatic.
Proliferation and enlargement of pericytes surrounding the walls of certain arteries were also observed.

When the ovarian medulla was stained with picrofuchsin to identify fibrous connective tissue
structures, it was found that the muscular layer of the arterial wall was not stained, whereas fibrous structures
were present only in the outer layer of the vessel wall, which stained red (Fig. 6). In addition, bundles of
collagen fibers of varying thickness were identified in the connective tissue between vessels; some of these
fibers encircled the vessels, while others formed bundles oriented in different directions.

Conclusions.

The results demonstrate that in a 6-month-old child, primordial oocytes are located in the intermediate
zone of the ovarian cortex and vary in size; some undergo atresia, while others are vacuolated. Granulosa and
theca cells show irregular activation, localization, and proliferation within the interstitial tissue.

Histochemical analysis revealed that collagen fibers stained with picrofuchsin were present around
blood vessels between primordial oocytes. Acidic glycosaminoglycans stained with Alcian blue were scant in
the cortical layer due to its dense tissue structure and diffusely distributed in the medullary layer because of
its loose organization; the tissue exhibited swelling and a myxomatous appearance. At the age of 6 months,
the ovarian medulla was found to be insufficiently developed: blood vessels were small in caliber, the cells of
the vessel walls were hyperchromatic due to a lack of differentiation, and cellular and fibrous structures in the
interstitial connective tissue were few in number and incompletely formed. Dense homogenized foci of
collagen fibers resembling hyalinosis were identified in the ovarian medulla.
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