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Annotation. Relevance. Fulvestrant is used for the treatment of breast cancer in combination with other drugs. The aim
of the study was to determine the effect of the prenatal action of fulvestrant on the ovaries of the offspring of laboratory mice.
Materials and Methods. The experimental animals were divided into 4 groups: intact, control and 2 experimental, 5 animals in
each group. Injections were administered to females after fertilization at the gestational stage E 11.5 once intramuscularly. In
the control group (n=5), sterile castor oil was administered at a dose of 0.8 mcg/kg. In the first experimental group (n=5), an
antiestrogen was introduced in the form of an oil solution of fulvestrant 0.08 ml 0.0005% at a dose of 20 mcg/kg. In the second
group (n=5), an antiestrogen was introduced in the form of an oil solution of fulvestrant 0.4 ml 0.0005% at a dose of 100 mcg/kg.
Results and Discussion. The study revealed that in the ovaries when the drug was administered at a dose of 20 mcg/kg (F-20),
the number of primordial follicles was reduced. Accordingly, the number of follicles of subsequent generations decreased. With
the introduction of the drug fulvestrant 100 mcg/kg (F-100) on the section of the ovary, sclerosis of the stromal component is
observed, accompanied by a rearrangement of the vascular network with signs of atresia and cystic degeneration of the follicular
epithelium in the secondary and tertiary follicles, formed cysts are observed in the ovarian parenchyma. Conclusion. The prenatal
effect of the drug fulvestrant on the maternal body during pregnancy leads to persistent structural changes in the ovaries of the
offspring, manifested in the late stages of ontogenesis, which, in turn, can lead to violations of reproductive function. The depth
and scale of these changes are dose-dependent.
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Introduction

According to the WHO classification, the estrogen
drug fulvestrant is a competing antagonist that has
a binding, blocking and enhancing degradation on
estrogen receptors [1]. Fulvestrant has an antagonistic
effect on the estrogen receptor, and also causes an
accelerated effect on the estrogen receptors throughout
the body [2]. Having a higher affinity for estrogen
receptors, having a steroid structure, fulvestrant
completely blocks the trophic effect of estradiol on
the uterus [3]. Due to its mechanism of action and good
tolerability, fulvestrant is recommended to be used
in combination with other drugs for the treatment of
breast cancer [4]. The prenatal effect of fulvestrant on
the reproductive system of the offspring depends on the
method of administration (single, fractional, long-term)
and the dose (concentration) of administration in the
maternal body [5]. In the available scientific, medical
and patent literature, the prenatal effects of the drug
fulvestrant on the structure of ovarian offspring are few
and contradictory. The aim of the study was to study
the effect of the prenatal action of fulvestrant on the
ovaries of the offspring of laboratory mice.

Materials and methods

The experimental study was conducted on
laboratory mice (n=20), weighing 19—21 g. At
the stage of gestation E11.5 after fertilization, the
females were divided into 4 groups: intact, control
and 2 experimental. Laboratory animals obtained in
the nursery of the State Unitary Enterprise DP PSH
«Laboratory Animal Nursery», (RB, Chishminsky
district), comply with the vivarium condition and
animal maintenance RD-APK 3.10.07.02—09
«Methodological recommendations for the
maintenance of laboratory animals in vivariums of
research institutes and educational institutions», other
sanitary standards and requirements of veterinary
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control and supervision of work with laboratory and
experimental animals, license No. 99-04-000097 of
25.01.2005 of the Federal Service for Supervision in
the Field of Health and Social Development. The intact
group (n=5) did not participate in the experiment. In
the control group (n=>5), an intramuscular injection of
sterile castor oil (MC) at a dose of 0.8 mcg/kg was
performed. In the first experimental group (n=5), an
oil solution of fulvestrant in 0.08 ml of 0.0005 % at
a dose of 20 mcg/kg (F-20) was introduced. In the
second experimental group (n=>5), an oil solution of
fulvestrant 0.4 ml 0.0005 % at a dose of 100 mcg/kg
(F-100) was introduced. Experimental injections
were administered to prenatally pregnant females
intramuscularly and once, and the effectiveness of
the drug doses was calculated in accordance with the
coefficients for recalculating the doses of substances
in mcg/kg for laboratory mice [6—8].

The offspring (5 animals born from females of each
group) were removed from the experiment on the 90th
day in the same phase of the estrous cycle — in the
diestrus phase [9]. For morphological examination, the
right ovary was extracted in accordance with Directive
2010/63/EU of the European Parliament and of the
Council of the European Union of 22.09.2010 on the
protection of animals for scientific purposes and the
recommendations of other international, Russian and
institutional regulations in the field of bioethics. All
experiments were performed in accordance with the
Geneva Convention «Internetional Guiding Principles
for Biomedical Involving Animals» (Geneva, 1990), as
well as the Helsinki Declaration of the World Medical
Association on the Humane Treatment of Animals
(revision 2000), The organs were fixed in 10 % neutral
buffered formalin for 24 hours, and subjected to standard
histological treatment.

A survey microscopy of the morphological analysis
of the tissue components of the ovaries of the offspring
was performed, morphometric structures were studied:

257



Sulaymanova R.T. Bectauk PYIH. Cepus: Megunna. 2021. T. 25. Ne 3. C. 256—262

the average cross-sectional area, cortical and medullary
substances of the ovary, the average diameter of blood
vessels, the average number of primordial, primary,
secondary, tertiary and atretic follicles, the average
number of yellow bodies and luteal cells (Table 1). The
study, visualization and morphometry of histological
preparations were performed using an inverted biological
microscope Axio observer D1, manufactured by Carl
Zeiss Microscopy GmbH (Germany) with specialized
software for managing settings and capturing images.
The work was approved by the Ethics Committee of
Bashkir State Medical University.

Results and discussion

The histological structure of the ovaries of the
offspring of laboratory mice as a result of intramuscular
single prenatal administration of the drug fulvestrant
at a dose of 20 mcg/kg (F-20) of a pregnant mouse is
represented by the following morphometric indicators
(Fig. 1, 2, 3, Table 1). The outside of the ovary is
covered with a superficial single-layer flat, sometimes
cubic epithelium. The protein membrane is thickened,
has a homogeneous structure, is weakly vascularized,
in the average area of the cortical and medullary
substances, changes are not observed in comparison
with the intact group, this can be traced in the average
area of the cross-section of the ovary.

In the cortical substance, the most characteristic
morphological difference is a decrease in the number
of primordial follicles entering into growth, while the
follicles in subsequent generations (primary, secondary,
tertiary) were not affected in comparison with the intact
and control groups.

The connective tissue base of the ovarian medulla
contains larger blood vessels in average diameter
compared to the intact and control groups.

Atretic follicles were detected by the loss of
granulosa cells in the follicle cavity, by the detachment
of this shell from the internal fluid, the appearance of
degeneration in it, and by the disappearance of the
shiny shell.

In comparison with the intact group, the average
number of atretic follicles in the ovary of the offspring
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did not change, and a decrease in atretic bodies was
observed in the control group.

Fig.1. Microphoto of the ovary preparation of the offspring of
an intact laboratory mouse. Stained with
hematoxylin-eosin. Magnification x 100

Fig.2. Microphoto of the ovary preparation of the offspring of
the control group of animals. Stained with hematoxylin-eosin.
Magnification x 100
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Fig.3. Microphoto of the ovarian preparation of mouse
offspring with the introduction of fulvestrant during pregnancy
at a dose of 20 mcg/kg. Stained with hematoxylin-eosin.
Magnification x 100.

Fig.4. Microphoto of the ovarian preparation of mouse
offspring with the introduction of fulvestrant during pregnancy
at a dose of 100 mcg/kg, the predominance of cystic
altered follicular structures. Stained with hematoxylin-eosin.
Magnification x 100.

The yellow bodies are arranged evenly, covered
with a connective tissue capsule, from which thin layers
of blood vessels are directed to the center. The yellow
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bodies found have a rounded or oval shape, most of
them are in the stage of formation or maturity. The
average number of yellow bodies in the ovary of the
experimental group did not undergo significant changes
compared to the intact group, a decrease in yellow
bodies is observed in the control group. There is an
increase in the average number of luteal cells in the
yellow body of the ovary compared to the intact and
control groups.

Studies of the ovarian morphology of the offspring
of laboratory mice as a result of intramuscular single
prenatal administration of the drug fulvestrant at a
dose of 100 mcg/kg, (F-100), of a pregnant mouse are
presented by the following structural indicators (Fig. 1,
2, 4, Table 1).

Outside, the single-layer epithelium that covers
the outer shell of the ovary has a cubic, sometimes
flat cell shape. The protein envelope is compacted and
weakly vascularized. In the cortical substance, there is a
decrease in the average cross-sectional area, cortical and
medullary matter in comparison with the intact group
and the control group, while in the control group there is
an increase in the average area of the medullary matter.

There is no active folliculogenesis in the ovarian
cortex. In the ovarian section, there is a significant
decrease in the number of primordial follicles in
comparison with the intact and control groups. Single
primordial follicles are located under the protein shell.
The oocytes of primordial follicles are surrounded by
a single layer of flat-shaped follicular cells.

The follicular cells in the primary follicles have
a cubic shape and lie in 1—2 layers. The average
number of primary follicles in comparison with the
intact group and the control group is increased, this
phenomenon is also observed in the average number
of secondary follicles. In the secondary follicles,
which are larger than the primary ones, an additional
shell of the teka is formed. The follicular epithelium
becomes multilayered. Tertiary follicles have a more
pronounced thecal membrane, consisting of an inner
layer and containing interstitial (thecal) cells. Dense
fibrous connective tissue is represented by the outer
layer of teka. The number of tertiary follicles is reduced
in contrast to the intact group.
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In the ovarian parenchyma, there is sclerosis of the
stromal component, accompanied by a rearrangement
of the vascular network, increased blood supply and an
increase in the average diameter of the vessels compared
to the intact and control groups.

In the sclerosed ovarian stroma, large antral
follicles with signs of incipient degeneration or atresia
are found, and a statistically significant increase in

atretic follicles is observed. The ovarian stroma reacted
to the administration of the drug in the form of a
pronounced predominance of cystic changes in the
follicles of different levels of development. The number
of yellow bodies in the ovary decreases in comparison
with the intact group and increases in comparison with
the control group, there are no changes in the average
number of luteal cells.

Table 1
Morphometric parameters of ovaries of offspring of laboratory mice
Ne Indication Intact Control (castor oil) F-20 mcg/kg F-100 mcg/kg
1 Average Cr°ss'sffé'3°;i'Mirea of the ovary, 1443,1£1069,1 964,5+167,5* 1428,141002,8 1122,3+412,2*
i 3
o | Theaveragearea OU:;fva”a” cortex, x10° | 9637,6:466,6 862,8+175,3 2607,24294,9 1273,74196,7*
3 The average area of the ovarian medulla, 188,2+93,3 101,7+10,4*% 200,0£78,1% 73,1422,6%
x10% MKM

4 Average diameter of blood vessels, Mkm 1612 21,516,6* 22+9*% 2246,6*

5 Average number of primordial follicles in the 378435 8,23,7* 70423 11,041,0%
ovary

6 Average number of primary follicles in the 6,241,6 4,641 5% 13,8452 7,642,4%
ovary

7 | Average number of f)sg:’y"dary follicles in the 6,6+1,5 6,6+1,5 12,2¢4,7* 10,0£2,7*

8 Average number of tertiary follicles in the 46411 2.441,1% 9,0£3,2% 3,641,5
ovary

9 Average number of atretic follicles in the 42413 3241,3% 46411 7,441 8%
ovary

10 | Average number of yellow bodies in the ovary 4,2+0,8 1,641,1% 4,8+1,3 3,241,3*

1 Average number of luteal cells in the ovarian 4364352 46584647 5604422 4394204,7

corpus luteum

*Marked effects are significant at p < 0,05000

Thus, the experimental analysis makes it possible
to conclude that in the ovaries of the offspring of
laboratory mice, under the influence of different doses of
fulvestrant, morphological rearrangements of the cortical
and cerebral substances of the ovary of the offspring
are observed. In the ovaries of the experimental groups,
when the drug was administered at a dose of 20 mcg/
kg (F-20), the number of primordial follicles that
begin to grow was reduced. Accordingly, the number
of follicles of subsequent generations decreased. With
the introduction of the drug fulvestrant 100 mcg/kg
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(F-100) on the section of the ovary, sclerosis of the
stromal component is observed, accompanied by a
rearrangement of the vascular network with signs
of atresia and cystic degeneration of the follicular
epithelium in the secondary and tertiary follicles, formed
cysts are observed.

Conclusion

1. The prenatal effect of the drug fulvestrant on
the maternal body during pregnancy leads to persistent
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structural changes in the ovaries of the offspring,
manifested in the late stages of ontogenesis, which, in
turn, can lead to violations of reproductive function.

2. The depth and scale of these changes vary from
the morphological to the molecular level, are dose-
dependent.

3. Reproductive technologies with hormonal
support of pregnancy and the use of hormonal drugs of
the estrogen series can provoke structural and functional
disorders of the ovaries in female offspring. However,
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the dose dependence of such exposure may allow
avoiding such negative effects.
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AnHoTanua. AkmyaibHocmb. PynBecTpaHT UCTIO/b3yeTCs /IS JIeUeHUs paka I'PyAM B KOMIUIEKCHOM Tepanui. Llesbro
WCCrIef0BaHus ObIIO OMpeie/ieHre BIUSTHUS MPeHaTabHOTO JelCTBUs (y/IBecTpaHTa Ha SMYHUKY TIOTOMCTBA 1ab0paToOpHBIX
MeIIeit. Mamepuanbl u MemoObl. DKCIiepIMeHTa IbHbIe JKUBOTHBIE OBUTH pa3zesieHbl Ha 4 TPYIIbl: HHTAKTHYI0, KOHTPOIbHYIO
U 2 OTBITHBIE, TI0 5 )KUBOTHBIX B rpyme. CaMKaM IOC/ie OTIOIOTBOPEHMsI Ha cpoke GepeMeHHOCTH E11,5 MHBEKIMN BBOWIIN
BHYTPUMBIIIEYHO OJHOKPATHO. B KOHTpO/BHOM rpymme (n=5) CTepuIbHOe KaCTOPOBOE Maco BBOAWIU B fio3e 0,8 MKI/KT. B nepoii
OMBLITHOM TpyTIITe (N=5) aHTUICTPOTEH BBOJWIN B BHZIe Mac/IstHOTO pactBopa ¢yneectpanTa 0,08 M 0,0005 % B 103e 20 MKT/KT.
Bo BTOpO#i rpytiTie (n=5) BBOAW/IM aHTHUACTPOTEH B BUe Mac/IsTHOTO pacTBopa dymeectpandTa 0,4 m 0,0005 % B m03e 100 MKT/KT.
Pe3yabmamul u obcydcdeHue. VicceoBaHue 10Ka3arno, UTo B SMUYHUKAX IPY BBeeHUH Tperiapara B /103e 20 MKI/KT KOJTM4eCTBO
TIPUMOPAWABHBIX (QO/UTMKY/IOB yMeHbIanoch. COOTBETCTBEHHO YMEHBIINIOCH KOJIMUeCTBO (hOJUTHKY/IOB MOCTeAYIOIIUX TIOKO-
nenuid. T1pu BBefleHnH npenapara ¢ynBectpanTa 100 MKI/KT Ha cpe3e sUUHUKa HabMIoaeTcsl CKIIepo3UpOBaHHe CTPOMA/IBHOTO
KOMIIOHEHTa, COMPOBOX/aroleecs epeCTPOUKON COCYAUCTOM CeTH C MpHU3HaKaMU aTpe3uH U KHUCTO3HOTO IepepoXKeHUs
(ONMUKY/ISIPHOTO STIMTENHSI BO BTOPUYHBIX U TPETUUHBIX (QOJUTMKY/IaX, B TADEHXUMe SIMUHUKa HabmoatTcst COPMUPOBAHHBIE
KUCTBI. Bbi600bl. BHyTpUyTpOOHOE JielicTBHe Mperapara (¢y/aBeCTPaHT Ha OPraHU3M MaTepy Mpu 6epeMeHHOCTH TPUBOIUT K
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CTOMKHM CTPYKTYPHBIM U3MeHEeHHsIM B SIMYHMKaxX [NOTOMCTBA, MPOSB/SIOI{MMCS Ha MO3/JHUX JTarax OHTOreHesa, UyTo, B CBOIO
ouepe/ib, MOKET MPUBECTH K HapYILEHHUsIM PeNpOAYKTUBHOU (yHKIWK. [7TyOHHa U MaciTab 3TUX U3MEeHEHUH 3aBUCST OT /103l
KinroueBble cjioBa: Gy/IBeCTPAHT, IMYHUKH, JTaOOPaTOPHBIE MBILIH, TIOTOMCTBO, MPEHATaIbHOE BBe/IeHHe

BkJiag aBTOpOB. ABTOPOM OCYIIECTB/IEHA IKCIIepUMeHTa/IbHast paboTa, 06paboTKa JaHHBIX, aHATU3 U UHTEPIIPETarys Pe3yiib-
TaTOB, HAalMCaHWe CTaThU.
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