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In recent years, increasing attention has been paid by researchers to the relationship between maternal stress
during pregnancy and the health status of the offspring born to such women. The translocation of stress effects
through the maternal organism to the foetus, together with alterations in the implementation of the genetically
determined programme of development of its functional systems, provides a pathogenetic basis for the occurrence
of a wide range of pathologies during the child’s postnatal life. Such offspring are characterised by a polyendocrine
syndrome, which also includes certain alterations in thyroid status. The aim of this study is to evaluate the peculiar-
ities of the histostructure of the thyroid gland in the offspring born to mothers subjected to socio-emotional stress
throughout pregnancy. The investigation was conducted on 44 eight-month-old offspring of non-linear rats obtained
from intact mothers and from gestationally stressed mothers. It has been demonstrated that prenatal stress leads
to alterations in the thyroid gland structure of the offspring. In male offspring, an increase in the size of a proportion
of follicles, accumulation of colloid within their lumina, a decrease in thyrocyte height, and an enlargement of extra-
follicular epithelial islets in the interfollicular spaces were observed. In female offspring, the morphological pattern
of the gland was complicated by manifestations of hyperplastic proliferation of the thyroid epithelium of the formed
follicles, as well as of the extrafollicular epithelium, with the appearance of islets of thyroid epithelium in which
colloid gradually accumulated and which subsequently transformed into mature follicles. In addition, Sanderson’s
cushions were observed. The identified features should be regarded as an intra-organ adaptation aimed at maintain-
ing the organism’s provision with thyroid hormones. Stress-induced alterations in the thyroid gland structure of the
offspring may form a basis for the development of thyroid disorders at subsequent stages of ontogenesis.
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Connection of the publication with planned re-
search works.

This work is a fragment of the research project “Study
of the influence of long-term socio-emotional stress of
pregnant women on structural and functional changes
in the thyroid glands of offspring (experimental study)”,
state registration number 0124U000666.

Introduction.

In recent years, increasing attention has been paid by
researchers to the association between maternal stress
during pregnancy and the health status of the children
born to such women. The translocation of stress effects
through the maternal organism to the foetus, as well
as alterations in the implementation of the genetical-
ly determined programme for the development of its
functional systems, creates a pathogenetic basis for the
emergence of numerous pathologies during the child’s
postnatal life [1, 2]. At the same time, numerous stud-
ies confirm that stress during pregnancy may have long-
term and detrimental effects on the development of the
offspring, which depend on the intensity and duration of
the stress factor [3, 4].

Scientific evidence indicates that, among the many
stress factors, a particularly powerful modifier of disease
development in the offspring, including thyroid disor-
ders, is maternal socio-emotional stress during pregnan-
cy. Such offspring are characterised by a polyendocrine
syndrome, which also includes certain alterations in thy-
roid status [5, 6]. Therefore, it was considered appropri-

ate to examine the histostructure of the thyroid gland
in adult offspring whose mothers were exposed to so-
cio-emotional stress during pregnancy.

The aim of the study.

To evaluate the peculiarities of the histostructure of
the thyroid gland in adult offspring born to mothers sub-
jected to stress throughout pregnancy.

Object and research methods.

The investigation was carried out on 44 non-linear
rats aged eight months. The animals were kept under
standard vivarium conditions with free access to food
and water.

The design of the experimental study included the
following stages: mating, determination of the first day
of pregnancy, reproduction of the model of socio-emo-
tional stress during pregnancy, and euthanasia of the
offspring at the age of eight months with subsequent
assessment of the histostructure of the thyroid gland.

After determining the first day of pregnancy, based
on the presence of spermatozoa in vaginal smears
[7], the rats were divided into two groups — an intact
group and an experimental group with modelling of so-
cio-emotional stress from day 1 to day 20 of pregnancy
by means of daily rearrangement of groups of pregnant
females [8].

As a result of delivery, offspring of both intact and
experimental animals were obtained. The control group
consisted of 11 rats of each sex, derived from intact fe-
males. The experimental group included 11 females and
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11 males born to mothers exposed to socio-emotional
stress during pregnancy. At the age of eight months, the
animals were euthanised for the examination of the his-
tostructure of the thyroid gland.

For histological studies, the thyroid glands were ex-
cised from all animals and fixed in a 10% formalin solu-
tion, followed by preparation of microsections, which
were stained with haematoxylin and eosin [9] and ex-
amined using a Primo Star light microscope (Carl Zeiss,
Germany).

The research was conducted in accordance with the
National “General Ethical Principles of Experiments on
Animals” (Ukraine, 2001), which are consistent with the
provisions of the “European Convention for the Protec-
tion of Vertebrate Animals Used for Experimental and
Other Scientific Purposes” (Strasbourg, 1985) [10], as
well as the “Regulations on the Ethics (Bioethics) Com-
mittee”, 2012 [11].

Research results and their discussion.

In the study of the microstructure of the thyroid
gland in offspring of intact mothers of both sexes, its lob-
ular architecture was clearly traced. The lobular bound-
aries were delineated by thin connective tissue septa.
The glandular tissue exhibited a follicular (colloid) type
of structure.

In male offspring of intact mothers, the follicles were
found to vary moderately in shape, ranging from round-
ed to slightly elongated. Medium and small follicles were
lined with secretory epithelium (thyrocytes) of cuboidal
and high-cuboidal morphology, whereas large follicles
were lined with cells of low cuboidal or flattened form.
The cell nuclei were dense, rounded, centrally located,
with distinct nucleoli. The cells were arranged exclusive-
ly in a single layer along the follicular wall. The intercel-
lular space of the follicles was filled with homogeneous,
weakly oxyphilic colloid containing small, sparse resorp-
tion vacuoles. In some follicles, colloid was absent. The
follicular density was normal, and the connective tissue
between the follicles was indistinct. Extrafollicular epi-
thelium was observed in moderate amounts in the inter-
follicular spaces (fig. 1A).

In female offspring of intact mothers, a normal fol-
licular type of thyroid parenchyma was recorded, with
the vast majority of follicles being of small and medi-
um size. The parenchyma of the glandular tissue in the
central zone was formed by medium and small follicles,
whereas larger follicles were present at the periphery.
The thyrocytes lining the follicular wall were of cuboidal
and high-cuboidal morphology, arranged in a single layer
(fig. 1B). The colloid was weakly eosinophilic or absent.
Attention is drawn to the pronounced blood filling of the
perifollicular blood vessels and erythrocyte stasis.

In the offspring of stressed mothers, alterations in
the histostructure of the glandular tissue were detect-
ed. In males of this group, a distinct enlargement of a
considerable number of follicles was observed, diffusely
distributed throughout the lobules. The vast majority of
follicles were filled with intensely and uniformly stained
colloid of considerably denser consistency, containing
numerous resorption vacuoles. The follicles were more
densely arranged, with an increased number of islets
of extrafollicular epithelium in the interfollicular spac-
es. The thyrocytes lining the follicular wall varied in
shape from low cuboidal to somewhat flattened. The
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Figure 1 — Thyroid gland of an eight-month-old rat offspring of
an intact mother: A — male, B — female. Normal follicular type
of parenchyma, with the majority of follicles being of small and
medium size. Haematoxylin—eosin staining. Magnification: x100.

single-row arrangement of cells along the wall was pre-
served (fig. 2A).

The morphological alterations observed in the glan-
dular tissue of male offspring of stressed mothers reflect
a pattern of reduced functional activity of the thyroid
gland, with the majority of follicles being rather large in
size. Such follicles were filled with dense, oxyphilic, in-
tensely stained colloid of pronounced consistency, with
resorption vacuoles frequently present in some follicles
(fig. 2B). The size of thyrocytes and their nuclei in the fol-
licular epithelium was reduced, which is indicative of de-
creased functional activity. Only very weak proliferation
of thyroid epithelial cells was noted. The thyroid glands
of animals in this group showed no signs of fibrosis, and
lymphoid infiltration was practically absent.

In the thyroid gland of female offspring of stressed
mothers, an increase in the size of a considerable pro-
portion of follicles was also observed. These follicles
were rather densely arranged, lined with low cuboidal
cells, and filled with dense, intensely oxyphilic-stained
colloid; the interfollicular septa were thin. In such lobu-
lar regions, the islets of extrafollicular epithelium were
small. In other lobular regions, the follicles were moder-
ately small and medium-sized. The height of thyrocytes
in the walls of different follicles varied noticeably. In large
follicles, the thyrocytes displayed a low cuboidal form,
while in moderately small follicles the epithelial cells in-
creased in size and assumed a high cuboidal shape. In
medium and small follicles, the colloid was either absent
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Figure 2 — Thyroid gland of an eight-month-old prenatally stressed

male: A - diffuse enlargement of follicles, denser arrangement of
follicles, reduction of extrafollicular epithelial islets; B — denser

colloid with resorption vacuoles, the shape of thyrocytes lining the
follicular wall varies from low cuboidal to somewhat flattened.
Haematoxylin-eosin staining. Magnification: A — x100; B — x250.

or present in small amounts, not filling the entire lumen,
and sometimes appeared dispersed (fig. 3).

In some of the enlarged follicles, proliferation of
the thyroid epithelium was observed: either focally or
along the entire perimeter of the follicle, the orderly ar-
rangement of thyrocytes in a single row was disrupted.
Occasionally, the cells were arranged in several layers.
Proliferation of thyrocytes led to the appearance, in indi-
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Figure 4 — Thyroid gland of an eight-month-old prenatally stressed
female. Disruption of the orderly arrangement of thyrocytes in
a single row, appearance of structures resembling Sanderson’s
follicular cushions, and vacuolisation of epithelial cells.
Haematoxylin—eosin staining. Magnification: x250.

. S B
eight-month-old prenatally stressed
female: A — greater heterogeneity of follicle size; B — low cuboidal
shape of thyrocytes in enlarged follicles, denser colloid in the
lumen, limited extrafollicular epithelium. Haematoxylin—eosin
staining. Magnification: A — x100; B — x250.
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Figure 3 — Thyroid gland of an

vidual follicles, of papillary epithelial projections as well
as structures resembling Sanderson’s follicular cushions,
some of which were characterised by the presence of
secondary follicles. Increased vascular supply to the
gland was noted, as evidenced by the dilation of capil-
lary vessels (fig. 4).

Histological examination of the thyroid gland in pre-
natally stressed offspring revealed an increase in the size
of some follicles, accumulation of colloid within their lu-
mina, and a reduction in thyrocyte height. Unlike male
offspring of stressed mothers, in females of this group
the morphological pattern of the gland was complicated
by manifestations of hyperplastic proliferation of the thy-
roid epithelium of the formed follicles, as well as of the
extrafollicular epithelium, resulting in the appearance
of islets of thyroid epithelium between the established
follicles. Colloid gradually accumulated in these islets,
which then transformed into mature follicles. During
growth, follicles of varying sizes appeared, which likely
explains the pronounced heterogeneity of follicle size.
Furthermore, proliferating extrafollicular epithelium
could extend into the wall of an established follicle and
protrude into its lumen, forming Sanderson’s cushions.
Both proliferation of extrafollicular epithelium and pro-
liferation of the epithelium of formed follicles represent
intra-organ adaptive processes aimed at maintaining the
organism'’s supply of thyroid hormones.

Our results indicate that disruption of intrauterine
developmental conditions leads to alterations in the his-

452

ISSN 2077-4214. Bicuuk npo6nem 6ionorii i meguuunn — 2025 — Bun. 3 (178) / Bulletin of problems in biology and medicine — 2025 — Issue 3 (178)

https://www.pdmu.edu.ua/ 1a https://vpbim.com.ua/



NATOMOP®ONOrIA / PATHOMORPHOLOGY

tostructure of the thyroid gland in adulthood, which are
more pronounced in females. This provides a basis for
the future development of both overt thyroid disorders
and metabolic or immune disturbances. Previous studies
of the thyroid gland in mature offspring of mothers ex-
posed to socio-emotional stress during the first trimes-
ter of gestation reported structural and functional signs
of hypofunction, namely — colloid densification, reduced
cell size and hyperchromatisation of thyrocyte nuclei,
decreased levels of iodinated hormones, and features of
autoimmune thyroiditis, which were most pronounced
in female offspring [6]. Clinical studies demonstrate that
long-term psycho-emotional stress may be one of the
factors leading to alterations in the immune system and
inflammatory processes, resulting in impaired thyroid
function and abnormal proliferation of thyrocytes [12,
13].
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Conclusions.

Prenatal stress contributes to alterations in the
histostructure of the thyroid gland in offspring during
adulthood, manifested by increased proliferative activ-
ity in the thyroid and extrafollicular epithelium, which
is more pronounced in female offspring. The observed
features should be regarded as an intra-organ adapta-
tion aimed at maintaining the organism’s supply of thy-
roid hormones. Stress-induced changes in the thyroid
gland structure of offspring may provide a basis for the
development of thyroid disorders at subsequent stages
of ontogenesis.

Prospects for further research.

It is relevant to search for approaches to mitigate the
negative effects of stress factors during pregnancy on
thyroid function in offspring in later postnatal periods.

leeopkaH A. P., boHdapeHKo T. B., Bonafoe l. B., /lap’aHoecbKa KO. b., CepeieHko /1. I0., Micropa K. B.
BN1nB FECTALI,IMHOFO__CTPECY HA TICTOCTPYKTYPY
LLMTONOAIEHOI 3A103U HALLIAAKIB

[Dep:KaBHa ycTaHOBa «IHCTUTYT Npobaem eHOO0KPUHHOI naTonorii
im. B. Al. flaHunescbkoro HAMH Ykpaiun» (m. Xapkis, YkpaiHa)
ipep_pathohistology@ukr.net

B ocmaHHi poku sce binbwy ysazy HAyKoBUi8 rnpusepmae MUMAHHA PO 38°A30K cmpecy mamepig nid 4ac
sazimHocmi 3i cmaHom 300pos’s dimell, HOPOOIEHUX MAKUMU XiHKamu. TpaHcaokauyia edgekmis cmpecy
Yyepes op2aHi3mMm mamepi Ha nai0 ma 3mMiHU peanizayii 2eHeMu4YyHo demepmiHOBAHOI MPozpamu po3sumky lio2o
(DYHKUIOHAMBbHUX cuCMeM CMBOPIOE Mamo2eHemuyYyHe niorpyHmsaA 0411 8UHUKHEHHA Yyrpo008H« MicAAHamManbHO20
Hummsa OUMUHU yinoi HU3KU namonoeil. [na maKkux HawaoKie mpumamaHHUl ronieHOOKPUHHUL CUHOPOM,
CKNaod0o80I0 AKO20 € MAKOM OeAKi 3MiHU 8 mupeoidoHomy cmamyci. Memotro yiei pobomu € oyiHka ocobausocmeti
eicmocmpykmypu wjumonodibHoi 3a103u Haw,aoKis, HapoOdxceHuUx 8i0 mamepis, AKi byau niddaHi Oii coyianbHo-
emoyiliHozo cmpecy nid yac eciei aeimHocmi. [JocnioneHHA nposedeHo HA 44 Haw,aOKax HeniHilHUX wypie 8-mu
MICAYHO20 BiKY, OMPUMAHUX 8i0 IHMAKMHUX Mamepie ma 2ecmayiliHo cmpecosaHux mamepis. [losedeHo, w0
npeHamansbHUl cmpec npu3eodums 00 3MiH CMpyKmypu wumomnodibHoi 3a103u Hawaokie. Y Hawaokis-camuyie
crnocmepieaemeoca 36inbWeEHHA PO3MIpPY YaCMUHU POniKysi8, HOKOMNUYEHHA 8 iX MOPOIHUHI KOM0idy, 3MEeHWeHHA
sucomu mupeoyumis, 36inbUWeHHA ocmpigyie eKcmpadgonikynAPHO20 enimernito y MPOMIHKaX Mix« donikynamu. Y
HawjadKig-camuyb Mopgono2iyHa KapMuHa 30s103U YCKAAOHI08AAACA MPOASAMU 2ineprnaacmuyHoi nponigepayii
mupeoi0Ho20 enimenito chopMoBaHUX (POAIKyni8, G MAKOH EKCmpagosniKyaapHo20 ernimenito 3 MOABOHO
ocmpisyie mupeoiOHo20 ernimennito, 8 AKUX MOCMYNOB0 HAKOMUYYEMbCA KO/O0IO i BOHU nmepemeoptoromsca y 3pini
onikynu. Kpim mozo, cnocmepizaromeca nodywku CaHOepcoHa. BcmaHoessneHi ocobausocmi ¢cnid posenadamu
AK BHYMPiWHbOOP2aHHY a0anmayito, AKA CIPAMOBAHA HA NiIOMPUMKy 3abe3ne4eHocmi op2aHi3Mmy mupeoioHumu
2opmoHamu. Cmpec-iHOyKo8aHi 3MiHU Yy cmpyKmypi ujumonodibHoi 30a103U HAWaoKie MOXyme cmeoprosamu
niorpyHma 011 po3sumky mupeonamili 8 HOCMYMHUX emarnax OHMo2eHe3sy.

Knrouoei cnoea: couianbHo-emouiliHuli cmpec sa2imHux, uyumonodibHa 3asa103a HAWaodKie, 2icmocmpykmypa
wumonodibHoi 3as103u.

38’A30K nyb6aikauii 3 nnaHoBMMM HayKOBO-AoCNig-
HUMK poboTamu.

[aHa poboTa € pparmeHTom HAP «BuBYEHHSA BNANBY
[0BroTPMBANOro colia/ibHO-eMOLIMHOro CTpecy BariT-
HUX HA CTPYKTYPHO-OYHKLiOHAIbHI 3MiHU B WMTOMNOAIO-
HWX 32/103aX HALWALKIB (EKcnepMMeHTalbHe AOCAIAKEH-
HS)», HOMep AepKaBHoi peecTpauii 0124U000666.

Bcryn.

B oCTaHHi poKM BCe BifblUy yBary HayKoBLiB npusep-
TA€E NUTAHHA NPO 3B’A30K CTpecy maTtepiB Nig, Yac BariT-
HOCTi 3i CTaHOM 340pOB’A AiTel, HAPOANKEHUX TaKUMMU
*KiHKamu. TpaHcioKauia epeKTiB cTpecy Yepes opraHiam
maTepi Ha NAig, Ta 3MiHWM peanisalii reHeTU4HO getep-

MiHOBaHOI Mporpamu Po3BUTKY MOro ¢GyHKLIOHaNbHUX
CMCTeM CTBOPIOE MaTOreHeTUYHe MiArPYHTA ANA BUHUK-
HEHHA YyNPOAOBXK MiCNAHATANIbHOTO XUTTA UTUHM LiNoi
HU3KK naTtonorii [1, 2]. B TOWM ke 4yac YMCNeHHi aochni-
OXKEHHA NiATBEPAXKYIOTb, WO CTPEec nig 4Yac BariTHOCTI
MOXKe MaTW OO0BroCTPOKOBI Ta 3rybHi HacnigKku Ha pos-
BUTOK HALLLAAKIB, LLLO 3aneXaTb Bif, iIHTEHCMBHOCTI Ta TPU-
Ba/IOCTi CTpec-YMHHMKa [3, 4].

[aHi HayKoBMX AoOCAigKeHb CBigyaTb Npo Te, WO
cepes, 6aratboxX CTPEC-YMHHUKIB, HAA3BUYANHO NOTYK-
HUM MOoAMDIKATOPOM PO3BUTKY 3aXBOPOBaHb Halaf-
KiB, B TOMY 4MCAni TMpeonaTii, € coLia/ibHO-eMOLLIHWNIA
CcTpec maTtepiB Nig 4yac BariTHOCTI. A TakMX HalaAKis
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npuUTaMaHHUM NONieHAOKPUHHUI CUHAPOM, CKIAA0BO
AKOTO € TAaKOXK AesAKi 3MiHW B TUpeoigHoMy cTaTyci [5, 6].
Tomy, gouinbHUM Byno BUBYEHHA TiCTOCTPYKTYPU LUM-
TonoAibHoi 3a7103M y HalAAKIB OPOCOro BiKy, MaTepi
AKUX Nif, Yac BariTHOCTI 3a3HaBa/In Aito couiaNbHO-eMO-
uitHoro cTpecy.

Merta gocnigeHHs.

OujiHUTM 0COBAMBOCTI FCTOCTPYKTYPU WMTONOAIGHOT
3371031 OPOCAUX HALLAAKIB, HAPOAYKEHMX Bif CTpecoBa-
HWX MaTepiB Nig, Yac BCi€i BariTHOCTI.

O6’eKT i meTOAMU AOCNIAXKEHHA.

JocnigreHHs npoBeAeHo Ha 44 HeniHiMHUX wypax
8-Mu1 micAYHOro BiKy. TBApMH YyTPMMYBaN B CTaHOAPT-
HUX YMOBax BiBapito MpwW BifIbHOMY AOCTyni A0 iKi Ta
BOAM.

[u13aiiH eKcnepnuMeHTanbHOro AOCNIAXKEHHA Nepes-
6ayaB BMKOHAHHA TaKMX eTaniB: CMapOBYBAHHSA, BCTa-
HOBJ/IEHHSA NepLIOro AHA BariTHOCTI, BiATBOPEHHA mogeni
colianbHO-eMOLiMHOro cTpecy nif Yac BariTHOCTI, 3a6il
HaWaAKiB y 8-MM micAYHOMY BiLli 3 OLLIHKOO FiCTOCTPYK-
TYpu WmTonoAibHoi 3a103u.

Micna BCTaHOBNEHHA MepLIOro AHA BariTHOCTI, 3a
HaABHICTIO CNepmaTto30iais y BariHafbHUX Maskax [7],
wypu 6ynm posnogineHi Ha 2 rpynu — iHTaKTHY Ta Nigao-
CNiAHy i3 MOAENOBAHHAM COLLia/IbHO-eMOLiIHOTO CcTpe-
cy 31 no 20 pnoby BariTHOCTI LWASXOM LOAEHHOI 3MiHK
yrpynyBaHHA BariTHUx camumub [8].

Y pe3ynbTaTi NONOriB OTPMMAHI HAWAAKM iIHTAKTHUX
Ta nigaocniaHux TBapuH. KOHTponbHy rpyny TBapuH
CKnanm no 11 wypiB KOXKHOI CTaTi, AKI OTPUMAHI Bif, iH-
TaKTHUX camuub. o eKcnepumeHTaAbHOI Fpynu yBilLL-
am 11 cammub Ta 11 camuis, AKi HapogmMauca Big ma-
TepiB, AKi 3a3HaNM Ail0 couiaNbHO-EMOLIMHOrO cTpecy
nia, Yac BariTHocTi. Y BiLi 8 micAuiB 3ailicHIOBanun 3abiin
TBAPWH A1A AOCAIAKEHHSA FICTOCTPYKTYPYU WMTONOAI6HOT
3a/103M1.

[na npoBefeHHA FiCTONOTYHUX AOCNIAMKEHD LMTO-
noaibHi 3a7103M BWUyYanu B ycix TBapuH Ta ¢ikcyBanm
B 10% po3umHi dopmaniHy 3 NoganblMM BUTOTOBJIEH-
HAM MiKponpenaparis, AKi 3abapBatoBaAn remaToKCcUIi-
HOM-e031HOM [9] Ta BMBYAIN 33 JONMOMOIOHO CBIT/IOBOTO
MiKpocKkona «Primo Star» (Carl Zeiss, HimeuunHa).

JocnigxeHHAa npoBeaeHi BignoBigHO A0 HauioHanb-
HUX «3arasbHUX €TUYHUX NPUHLMNIB EKCNEPUMEHTIB Ha
TBapuHax» (YkpaiHa, 2001), wo y3roaxytoTbes 3 Mono-
YKEHHAMM « EBPONENCHKOT KOHBEHLLIT NPO 3aXuUcT XxpebeT-
HUX TBAPWH, AKI BUKOPUCTOBYIOTLCA AJ1A €KCNepUMeH-
TaZIbHWX Ta iHWKUX HAayKoBMX Linei» (Ctpacbypr, 1985)
[10] Ta «MonoxkeHHaAMM Npo KomiTeT 3 NUTaHb eTUKMU
(6ioetnkn)», 2012 [11].

Pe3ynbTatu AocnigKeHHs Ta ix 06roBopeHHs.

Mpwn pocnigsKeHHi MIKPOCTPYKTYpM LWMTONOAi6HOI
3271031 HalL@AKiB iHTaKTHUX maTepis 060x cTaTen fobpe
NPOCTEXKYETbCA il YacToukoBa bymoBa. Meska 4acTouoK
Nno3HayeHa Mi3epHUMU CNONYYHOTKAHUHHMMM NpoLUap-
Kamu. 3a7103MCTa TKaHUHA Mana GoNikyNapHUIA (Konoia-
HUIA) TN Byaosu.

Y camuiB-HaWaAKiB iIHTAaKTHUX MaTepiB BUABAEHO,
wo dopma Gonikynis NoOmMipHO KoiMBanaca Bif, OKpyrnoi
00 Aeuwo BuTarHyToi. CepegHi i ApibHi donikynum Bucrte-
NIeHi CEKPETOPHUM eniTeniem (TMpeouuTamm) KyBidHOI i
BMCOKOKYDiYHOT Ppopmu, BenunKi Gonikynm — KnituHamm
HU3bKOI KybiuHOi abo cnnouleHoi popmu. Agpa KAITUH
LWiNbHIi, OKPYrAi, LeHTPaNbHO PO3TallOBaHi, A4epusa BU-
pasHi. KNiTMHW po3TalloBaHi BUKIOYHO B OAWH pAf, Y

CTiHUi donikyniB. IHTepuentonapHuin npoctip ¢onikynis
3aNOBHEHO TFOMOTFeHHUM C1abKo OKCcUINbHUM Kono-
inom, 3 APiIGHUMU He YMCeNbHUMKU BaKyONsIMMU Pe3op-
6uii. Y yactuHi donikynis Konoig BiacyTHin. LinbHicTb
po3TallyBaHHA GONiKyAiB 3BMYAlHA, CNOMYYHA TKAHUHA
MixX donikynamm HeBupasHa. EkctpadonikynapHuii eni-
Teni 3ycTpiyaBca y NPOMIKKax Mix ponikynamu y no-
MipHi KinbkocTi (puc. 1A).

Y camuub-HalWAAKiB iIHTaKTHUX MaTepiB 3adikcoBa-
HO HOpPMaNbHUIM GONIKYASPHUI TUMN NAPEHXIMKU LWKUTO-
noaibHoi 3an03K, nepesarkHa bGinbwictb Gonikynis mae
OPpiOHWI | cepeaHilt po3mip. MapeHxima 3a/103MCTOI TKa-
HUHU Y LEHTPaNbHIA 30Hi CTBOPIOETLCA CepesHiMU Ta
ApibHUMK donikynamu, Ha nepudepii manun micue senu-
Ki 32 po3amipom ¢onikyan. TMpeounTu, WO BUCTENAIOTb
CTiHKY donikyna, KybiuHOi Ta BUCOKOI KybiuHOi dopmu,
po3sTalwoBaHi y oauH pag (puc. 1B). Konoig cnabko eo-
3MHOOINbHMIA abO0 BiACYTHIN. 3BepTa€E Ha cebe yBary nos-
HOKPOBHICTb KPOBOHOCHWUX MepUONiKYNAPHUX CYAMH,
epUTPOLIUTAPHMI CTas.

Y HalaaKiB CTPECOBAaHMX MaTePiB BUABNEHI 3MiHN Y
FiCTOCTPYKTYPi 3a103MCTOi TKAaHMHKU. Y camMUu,iB L€l rpynun
CMOCTePiraeTbca AOCTaTHbO BUPa3He 36iblUeHHS pOo3mi-
Py 3HAYHOI KiNbKOCTI donikynis, AMdy3HO NO YAaCTOUKaM.
MepeBaxkHa BGinbLwicTb GONiKyNiB 3aNOBHEHA AOCTATHLO
iHTEHCMBHO Ta piBHOMiIpHO nodapboBaHUM, 3HAYHO
BiNbll WiNbHUM 33 KOHCUCTEHLLIEID KON0iA0M, B AKOMY
6araTo BaKkyosieit pesopbuii. PonikynmM posTaloBaHi
Ginbl LWiNbHO, OCTPIBLIB eKcTpadonikynsapHoro enite-
Nit0 Yy NpoMixKKax mix donikynamm 36inbweHo. Popma

G e, A\.lé"véfﬁ‘é( = 3 RRAES b

PucyHoK 1 — LutonopaibHa 3an03a 8-Mu MiCAYHOrO Lypa-HalaaKa

iHTaKTHOI MaTepi: A — camugs, b — camuui. HopmanbHuii ponikynap-

HWIA TUN NapeHXxiMu, nepeBakHa 6inbLicTb Gponikynis mae Api6HNIA
i cepeaHiit po3mip. 3ab6apBieHHA reMaTOKCUNiIH-€03UH.
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PucyHok 2 — LLiutonoai6Ha 3an103a 8-mu MicAYHOro NpeHaTaNbHO
cTpecoBaHoro camus: A — audysHe 36inbweHHA po3mipy donikynis,
6inbLu WinbHe po3TawyBaHHA GONIKYNIB, 3MEHLLIEHHA OCTPIBLIB eKCc-
TpadonikynapHoro enitenito; b — 6inbl WinbHKUIT Konoia 3 Bakyons-
Mu pe3opbuii, popma TMpeoLUTiB, WO BUCTENAIOTb CTIHKY donikyna,

KONMBAETbCA Big HU3bKOI Ky6iuHOI 40 Aewo cnaoweHoi. 3abaps-

NEeHHA reMaToOKCU/iH-e03UH. 36inbleHHA: A — x100; b — x250.

TUPEOLMTIB, WO BUCTENAOTb CTIHKY donikyna, Koamea-
€TbCA Bif, HM3bKOI KybiYHOT A0 Aewo cnioweHoi. 36e-
piranaca ogHOPAAHICTb PO3TallyBaHHA KAITUH y CTiHL
(puc. 2A).

MopdonoriyHi 3miHKW, WO cnocTepiraloTbCs Y CTaHi
3a/103UCTOI  TKAHWMHWM CaMLLiB-HALWAAKIB CTPEeCcOBaHMUX
MaTepiB, BifOOPaXKalOTb KAPTUHY 3MeHLLIEHHA dyHKLio-
Ha/IbHOI aKTMBHOCTI WMTONOAIBHOT 331031 — NPU LibOMY
nepeBakHa YacTMHa GONiKYNIB JOCTaTHBO KPYMHUX PO3-
MipiB. Taki $ONiKyNM 3aMOBHEHI LWiNbHUM OKCUOiNbHO
3abapB/eHNM KONOILOM BUPA3HOI WiNbHOCTI, Y AeAKUX
donikynax yacto NpuCyTHi Bakyosi pe3sopbuii (puc. 2B).
Po3mip TupeouuTie Ta ix aaep y donikynapHomy enitenii
3MEeHLUEHI, WO € 03HAKOK 3HWMMKEHHA X GYHKLiOHaNbHOI
aKTMBHOCTI. Biamiyaetbca ayxke cnabka nponidepadin
KNITUH TUpeoiaHoro enitenito. LntonoaibHi 3an03u TBa-
PUWH L€l rpyny He matoTb 03HaK ¢ibpo3sy, nimdoigHa iH-
dinbTpaLLia NPAKTUYHO BiACYTHA.

Y wuTonoaibHin 3an03i cammnub-HalaAKiB CTPecoBa-
HUX MaTepiB TaKoXK cnoctepirann 36inblIeHHA po3mipy
O0BOAI 3HAYHOI YacTUHU ¢oNikyniB. BoHM AOCTAaTHBLO
LWiNIbHO pPO3TalWOBaHi, BUCTENEHi KNITUHAMMU HU3bKOI
Ky6i4HOi dOpMM, 3aMOBHEHI LLLiIBHUM iHTEHCMBHO OKCU-
dinbHO 3abapBieHMM KoJ10ig0M, MiKGONIKYNAPHI ne-
peropoaKmn TOHKi. Ha Takux AifnaHKax 4aCTOYOK OCTpiBL,i
eKcTpadonikynspHoro enitenito He3HayHi. Ha iHWKnx aj-
NAHKAX 4acTo4oK $onikyam nomipHo ApibHi Ta cepegHi
3a po3mipom. Bucota TMpeoumTiB y CTiHLi pi3HUX doni-

v . 3
PucyHok 3 — LLiutonogi6Ha 3an03a 8-mu micA4HOI NpeHaTanbHO
cTpecoBaHoi camuu: A — 6inblua reteporeHHicTb Gponikynis 3a
po3mipom; B — HU3bKa KybiuHa popma TMpouuTie y 36inbLueHUX
donikynax, 6inbw WinbHUIA KONOIA Y NOPOMKHUHI, 0BMEIKEHICTb eKc-
TpadonikynapHoro enitenito. 3abapBaeHHA reMaTOKCUiH-€03UH.
36inbweHHa: A — x100; b — x250.

KyNiB NOMITHO KonmBanaca. Y Bennkux donikynax tupe-
OLMTM Mann HU3bKY KyBiuHy popmy, y noMipHO Api6HUX
— eniTenianbHi KNITUHKU 36inblieHi y po3mipi, dopma ix
CTaBana BMCOKO KybiuHot0. Y cepeaHix Ta ApibHux doni-
Kynax Konoig, abo BifcyTHil, abo ioro masno, BiH He 3a-
NMOBHIOBAB BCIO NOPOXKHUHY, iIHOAI HabyBaB ANCNEPCHUI
surnag (puc. 3).

Y yacTuHi 36inblIeHMX 3a po3mipom donikynis npo-
cTexeHa nponidepauia TMPeoigHOro eniTenito: BOrHU-
weso abo no Bcbomy nepumeTpy ¢donikyna nopyysa-
Nlacb YiTKICTb PO3TallyBaHHA TUPEOUUTIB y pAgi. IHoAi
KNITUHM pO3TalloBaHi y AeKinbKa paais. Mponidepauin
TUPEOLMTIB NpM3BOAMIA 4O NOSIBU Y MOOAUHOKMX O-
NiKyNax COCOYKOBUX eniTeniasibHUX BUPOCTIB, @ TaKOX
YyTBOpPEHb, AKI CXOXKi Ha donikynapHi noaywkn CaHaep-
COHa, YaCTMHA AKMX XapaKTepm3yBanaca HaABHICTIO BTO-
pUHHMX donikynis. CnocTepiranaca nigBuLLeHa iHTeH-
CMBHICTb KPOBOMOCTa4YaHHA 3a/103K, NPO WO CBiAYUTb
PO3LWMPEHHA KaninsapHUx cyamH (puc. 4).

Pe3ynbraTk ricToNoriYyHOro AO0CANIAKEHHA LWKMTONO-
Ai6HOT 33103M MpeHaTaNbHO CTPECOBAaHWUX HaLAAKiB
NnoKasanu 36iNblEeHHs po3mipy YacTuHU Gonikynis, Ha-
KOMUYEHHA B iX MOPOXKHMHI KON0igy, 3SMEHLLEHHA BUCOTH
TMpeouumTiB. Ha BigMmiHy Bif camuiB-HalW,aAKiB CTpecoBa-
HUX MaTepiB, Y camuLb i€l rpyn mopdonoriyHa KapTu-
Ha 3a7103U YCKNAAHIOBaNacA NPoABaMM rinepnaacTMyHoi
nponidepauii 3 60Ky TMpeoigHOro enitenito chopmosa-
HUX GONiKyNiB, @ TAKOXK eKcTpadoNiKyNApHOro enitenito,
3aBAAKM AKIN MiXK cdopmoBaHmmK donikynamm 3’aBns-
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PucyHoK 4 — LLiutonogi6Ha 3ano3a 8-mu micA4HOI NnpeHaTanbHO
cTpecoBaHoi camuui. MopyLieHHA YiTKOCTi po3TallyBaHHA TUPEO-
LMUTIB Y pAAi, N0ABa YTBOPEHb, CXOXKMUX Ha ponikynapHi noayLikmn
CaHAepcoHa, BaKyonisalia enitenianbHUX KNiTUH. 3a6apBieHHA
reMaToKCuNiH-e03uH. 36inblueHHsA: x250.

HOTbCA OCTPIBLi TMPEOIAHOrO eniTenito. Y HUX NOCTYNoBO
HAKOMWYYETLCA KONOIA, i BOHU NEpPeTBOPIOOTLCA Y 3pini
donikynn. Y npoueci pocty 3’aBnaoTbea Gonikyan pis-

00 3MiH Yy TiCTOCTPYKTYypi wWwMTONoAibHOT 3an103K y Ao-
pocnomy Biuj, AKi MatoTb Binblu BMPAsHUN XapakTep Y
camuLb. 3a3HayeHe € NiarpyHTAM A5 PO3BUTKY Y Mald-
OYyTHbOMY fAK ABHMX TMpeonaTil, Tak i meTaboniyHux abo
iIMYHHUX NOpyLWeHb. Y nonepeaHix 4OCNiKEHHAX LWMTO-
noAibHoi 3a103K y 3piNMX HawaaKiB maTepis, AKi 6yan
niafaHi couiaibHO-eMOLLIMHOMY CTpecy nif Yac nepLio-
ro TpMmecTpa rectauii, 3adikcoBaHi CTPYKTYPHO-YHK-
LioHaNbHi 03HaKM rinodyHKLiOHAIbHOrO CTaHy, a came
— YWiNbHEHHA KONOIAY, 3MEHLIEHHA PO3MIPIB KNITUH Ta
rinepxpomaTmnsauia agep TMPEOLMUTIB, 3HMKEHHSA PiBHA
MNofo0BaHMX FOPMOHIB, MOABA O3HAK aBTOIMYHHOTO TUpe-
0iguTy, AKi HallbiNblL BUpPa3Hi B HAWAAKIB ¥iHOYOT cTaTi
[6]. KniHiuHi gocnigrKeHHs nokasyoTb, WO AO0BrocTpo-
KOBE MCUXOEMOLIHE HAMpPYKEeHHA MOXKe ByTM OAHUM
i3 daKTopiB, WO NPU3BOAUTL 40 3MiH iIMYHHOI cMcTEMU
Ta 3anasbHUX NPOLECIB, B Pe3yabTaTi AKMX NMOPYLUYETb-
ca dyHKLUia wmTonoaibHoT 321031 Ta BiabyBaETbCA aHO-
Ma/ibHa nponidepauia TMpeouuTis [12, 13].

BucHoBKM.

MpeHaTaNbHUI CTPeC CNPUAE 3MiHAM TiCTOCTPYKTY-
pu WwmTonoAibHoi 3a1031 HalWAAKIB Y AOPOCAOMY Bill,
LLLO NPOABAATLCA Y 36iNblUeHHI nponidepauiiHuxX npo-

uecis y TMpeoigHomy Ta ekcTpadonikynapHomy enite-
Niil, AKi 6inbl BMpasHi y HawaakiB-camunupb. BuasneHi
0COBNMBOCTI CAif, PO3rNAfaTM AK BHYTPILHbOOPraHHY
ajanTauito, cCNpAMOBaHY Ha NiATPUMKY 3abe3neyeHocTi
OpraHiamy TMpeoiAHUMMN ropmoHamu. CTpec-iHAyKOBaHi
3MiHM Yy CTPYKTYpi WwuTonoaibHoi 3a1031 HawaaKiB mo-
KYTb CTBOPIOBATW NiArPYHTA 414 PO3BUTKY TUpeonaTili B
HACTYMHUX eTanax OHTOreHesy.

MepcnekTMBM NOAANBLUNX AOCNIAMXKEHD.

AKTyaNbHUM € MOLWYK 3aco6iB A/1A HiBe/loBaHHA He-
raTUBHOrO BM/IMBY CTPEC-YMHHMKIB Mif, Yac BariTHOCTI Ha
TMpeoiaHy GYHKLIO HAWAAKIB Y BigAaneHnx Big Hapoa-
YKEHHA Nepiofax KuTTA.

HOi Be/INYNHU. O4YeBMUAHO TaK MOXKHA NOACHUTU [,0BONI
BUPaA3HYy reteporeHHicTb ¢Gonikynis 3a posamipom. Kpim
TOro, Takuit nponidepyoumin ekctpadonikynsapHuii eni-
TeNin moske 3'aBNATUCA B CTiHUiI cpopmoBaHoro $Goniky-
Na i BOABNOBATMCA Y MOTO NPOCBIT, CTBOPHOHOYM MOAYLLIKM
CaHpgepcoHa. flk nponidepauia ekctpadonikynapHoro
enitenito, Tak i nponipepauia enitenito chopmoBaHmx
¢donikyniB, € Npouecamm BHYTPILLHbOOPraHHOI aganTa-
Lii, AKa cnpAMoOBaHa Ha NiATPMMKY 3abe3neyeHocTi op-
raHiamy TMPeOoigHMMM FTOPMOHAMMU.

OTpuvMaHi HaMK pe3yabTaTh CBiAYaTb, WO NOpPYLUEH-
HA YMOB BHYTPiWHbOYTPOOHOrO PO3BUTKY MPWU3BOAUTH
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BMJ/IMB FECTALLIMHOIO CTPECY HA MNCTOCTPYKTYPY LLIUTONMOAIEHOT 3AN103U HALLIAIKIB

leBopKsAH A. P., boHgapeHKo T. B., Bonoxos l. B., Jlap’aHoBcbKa 0. B., CeprieHkKo /1. 0., Mictopa K. B.

Pe3stome. Ha cborofHi foBefeHO, WO NpUYMHO 6araTboX 3aXBOPHOBaHb AOPOCANX, B TOMY YUCAiT M TUpeonaTil,
€ BMJIMB Ha OPraHiam NtoanHM 6araTboX HEFAaTUBHMUX YMHHUKIB HAaBKOIMLLHBbOTO CepesioBuULLA, Cepes, AKUX € CoLLialib-

456

ISSN 2077-4214. Bicuuk npo6nem 6ionorii i meguuunn — 2025 — Bun. 3 (178) / Bulletin of problems in biology and medicine — 2025 — Issue 3 (178)
https://www.pdmu.edu.ua/ 1a https://vpbim.com.ua/



NATOMOP®ONOrIA / PATHOMORPHOLOGY

HO-eMOLiHWIA cTpec. MNMopyLeHHA YMOB BHYTPILUHbOYTPOOHOrO PO3BUTKY MOMKE MPU3BOAUTU A0 3MiH Y deHoTuni
naoAa, Wo € nepesyMmoBo0 A/1A NOABM TUPEONATIM Y NOAANbLLUOMY XKUTTI.

Mema docnioreHHA. OUiHUTM 0COBAMBOCTI MCTOCTPYKTYPU LMTONOAiIOHOT 331031 AOPOCAUX HALLAAKIB, HAapo4-
YKEHMX Bif, CTPECOBaAHMX MaTepiB NiJ, Yac BCi€i BariTHOCTI.

06’ekm i MemoOdu docnidnceHHsA. EKcnepmeHTanbHe A0CNIAKEHHA NPOBEAEHO HA HEHIMHUX Wypax 060X cTa-
Teln 8-micAYHOrO BiKy, AKi HAPOAMAUCA Bif IHTAaKTHUX MaTepiB Ta MaTepiB, Wo byau nigaaHi Aii couianbHO-eMoLiHO-
ro CTpecy nif, Yyac BariTHOCTi. BuBYeHa ricToCTpyKTypa WMTONoAiOHOI 3371031 Y LMX HaLLAAKIB.

Pe3ynbmamu. BHacnifoK Aii couianbHO-eMOLiMHOro CTpecy Mig Yac BariTHOCTI y camMLUiB-HalWaAKiB cnocTepira-
€TbCsA 36inbweHHA naow,i GoNikyAiB, 3SMEHLIEeHHA BUCOTU Ta A4eP TUPEOLMTIB, a TAKOXK OCTPIBLLIB eKcTpadonikynsp-
Horo eniTenito. BogHo4ac y HawaakiB-caMuupb, AKi 3a3HaNM Ajto CTpecy Npu BHYTPILLHbOYTPOOHOMY PO3BUTKY, 3MiHU
riCTOCTPYKTYPU WMTONOAIOHOT 321031 CYNPOBOAKYOTHCA TNEePAAaCcTUYHUMM NPOLECaMMU TUPEOIAHOrOo eniTenito —
dopMyBaHHAM COCOYKOBUX BUPOCTIB Yy NPOCBITI ¢ponikyna, nponipepauieto ekctpadonikynapHoro enitenito 3 yTeo-
peHHAM noaywok CaHAepCoHa Ta BTOPUHHUX GONiKYAIB.

BucHosku. MNpeHaTanbHUI CTPeC cNpUAe 3MiHaM FiCTOCTPYKTYPU LWMTONOAIGHOT 331031 HaLLaAKiB Y A4OPOCIOMY
BiLyi, LLLO NpOABAAIOTLCA Y 36iNbLUEHHI NponidepaLiiHMX NPOLLECiB Y TMPEOIAHOMY Ta eKCTpadonikynspHomy enitenii,
AKi 6iNbl BUPA3Hi y HaWaAKiB-camuLb. BusasneHi ocobamBoCTi cnif, po3rnaaaTti AK BHYTPILWHbOOPraHHY aganTadito,
CNPAMOBaHY Ha NiATPUMKY 3abe3neyeHoCTi OpraHiaMmy TUPeOigHUMM ropmMmoHamMn. CTpec-iHAYKOBaHI 3MiHW Y CTPYK-
TYpi WMTONOAI6HOT 331031 HALWAAKIB MOXYTb CTBOPIOBATU MIAFPYHTA 418 PO3BUTKY TUPEONATIil B HACTYMHMX eTanax
OHTOreHesy.

KnouoBi cnosa: couia/ibHO-eMOLiMHWIA CTpec BariTHUX, WMToNoAibHa 3a103a HalllaAKiB, MiCTOCTPYKTYpa WMTO-
noaibHoi 3a103u.

THE EFFECT OF GESTATIONAL STRESS ON THE HISTOSTRUCTURE OF THE THYROID GLAND IN OFFSPRING

Gevorkyan A. R., Bondarenko T. V., Volokhov I. V., Laryanovska Yu. B., Sergienko L. Yu., Misiura K. V.

Abstract. It has now been proven that many adult diseases, including thyroid disorders, are caused by exposure
of numerous negative environmental factors on human body, including social and emotional stress. Disturbances in
intrauterine development can lead to changes in the fetal phenotype, which is a prerequisite for the onset of thyroid
diseases in later life.

The aim of the study. To evaluate the peculiarities of the thyroid gland histostructure in adult offspring born to
stressed mothers during pregnancy.

Object and research methods. The experimental study was conducted on 8-month-old non-linear rats of both
sexes born to intact mothers and mothers exposed to social and emotional stress during pregnancy. The histological
structure of the thyroid gland in these offspring was studied.

Results. As a result of social and emotional stress during pregnancy, male offspring show an increase in follicle
area, a decrease in the height and nuclei of thyrocytes, and extrafollicular epithelial islands. At the same time, in
female offspring exposed to stress in utero, changes in the histostructure of the thyroid gland are accompanied by
hyperplastic processes of the thyroid epithelium — the formation of papillary growths in the follicular lumen, prolif-
eration of the extrafollicular epithelium with the formation of Sanderson’s cushions and secondary follicles.

Conclusions. Prenatal stress contributes to changes in the histological structure of the thyroid gland in offspring
in adulthood, manifested in an increase in proliferative processes in the thyroid and extrafollicular epithelium, which
are more pronounced in female offspring. The identified features should be considered as an intraorgan adaptation
aimed at maintaining the body’s supply of thyroid hormones. Stress-induced changes in the structure of the thyroid
gland in offspring may create a basis for the development of thyroid disorders in subsequent stages of ontogenesis.

Key words: social and emotional stress in pregnant women, offspring’s thyroid gland, thyroid histostructure.
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Squamous intraepithelial lesion (SIL) of the cervix is a precancerous condition that requires accurate diagnosis to
prevent progression to invasive cancer. One practical approach to verifying such lesions is to combine morphologi-
cal analysis with immunohistochemical methods, which improves diagnostic accuracy and identifies prognostically
important criteria.

The study analysed cervical biopsy material obtained from 54 patients with a clinical diagnosis of dysplasia. The
proteins p16 and Ki-67 were used as immunohistochemical markers. In 33 cases (61%), SIL was morphologically
confirmed. Of these, 17 patients had low-grade lesions (LSIL), which mostly had negative or weakly positive p16 ex-
pression and limited Ki-67 accumulation in the lower third of the epithelium. High-grade lesions (HSIL) were recorded
in 16 women, characterised by intense block expression of p16 and extensive Ki-67 labelling in 2/3 or the entire thick-
ness of the epithelial layer. In 21 cases (39%), histological examination did not confirm the presence of SIL, indicating

a risk of overdiagnosis based solely on clinical or cytological data.

The results confirm the usefulness of immunohistochemical verification as a tool for early diagnosis, lesion type
differentiation, and informed clinical decision-making in the management of patients with suspected cervical dys-

plasia.

Key words: cervical dysplasia, immunohistochemical study, human papillomavirus (HPV), molecular-biological

markers, cervical cancer.

Connection of the publication with planned re-
search works.

This study was conducted within the framework
of the planned research project of the Department of
Pathological Anatomy at Sumy State University (state
registration number 0119U100887) entitled “Modern
perspectives on the morphogenesis of general patho-
logical processes”, as well as the research project (state
registration number 0123U100111) entitled “Develop-
ment of a method for diagnosing and predicting tumor
progression using carcinoembryonic antigen-related cell
adhesion molecules and cyclooxygenases.”

Introduction.

Squamous intraepithelial lesion (SIL, also referred
to as cervical dysplasia) of cervix is a term used to de-
scribe abnormal epithelial cells identified in the cervical
epithelium during biopsy examination [1, 2]. Persistent
infection with human papillomavirus (HPV), particularly
types 16 and 18, is the primary cause of the majority
of cervical cancer (CC) cases [3]. According to the World
Health Organization (WHQO), cervical cancer ranks fourth
among malignant neoplasms in women [4]. These rates
remain significantly high, especially due to insufficient
screening coverage and suboptimal vaccination rates [5].

The current classification of SIL is based on the
Bethesda System (TBS), introduced in 1988, updated in
2012, and adopted by the WHO Classification of Tumors
of Female Reproductive Organs [6]. This system employs
a two-tiered grading of lesions used in both cytological
and histological assessments of the cervix:

LSIL (Low-grade Squamous Intraepithelial Lesion):
Corresponds histologically to cervical intraepithelial

neoplasia grade 1 (CIN I). It is most often associated with
transient HPV infection, which typically resolves sponta-
neously in the majority of cases [7, 8].

HSIL (High-grade Squamous Intraepithelial Lesion):
Encompasses CIN Il and CIN Ill, and is more commonly
linked with persistent infection by high-risk oncogenic
HPV types (e.g., HPV-16, HPV-18) [9].

The higher the grade of dysplasia, the greater the risk
of progression to carcinoma and the lower the likelihood
of spontaneous regression [10].

SIL exhibits specific morphological and immunohis-
tochemical features that aid in distinguishing it from
other pathological processes [11]. Differential diagnosis
is critical to avoid false-positive or false-negative results
and to determine appropriate clinical management. A
common challenge in the differential diagnosis of SIL lies
in the misinterpretation of proliferative changes within
the surface epithelium of the cervical transformation
zone. When conventional microscopy fails to provide
a definitive diagnosis, additional diagnostic modalities,
particularly immunohistochemistry (IHC), are employed
[12, 13].

In the diagnosis of SIL, the assessment of cyclin-de-
pendent kinase inhibitor protein p16 expression and the
proliferation marker Ki-67 is of particular importance
[14]. The presence of atypical cells co-expressing both
pl6 and Ki-67 indicates dysregulation of the cell cycle,
which contributes to more accurate identification of
high-grade precancerous lesions [15].

The aim of the study.

To determine the histological and immunohisto-
chemical characteristics (p16, Ki-67) of cervical SIL.
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