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INTRODUCTION

One of the serious complications of in vitro
fertilization, threatening the health and life of
patients, is ovarian hyperstimulation syndrome
(OHSS) [1-6]. Although reproductologists from
all over the world managed to significantly re-
duce its frequency through the implementa-
tion of preventive measures, experts have not
achieved an absolute positive result while OHSS
yet [1-4, 6, 7]. When assisting such patients and
evaluating their clinical and laboratory parame-
ters, it becomes obvious that almost all organs
and body systems of the woman are involved in
the complex pathological symptoms[1, 4,5, 7, 8].
OHSS is accompanied by such clinical manifesta-
tions as ascites leading to an increase in intra-ab-
dominal pressure, respiratory disorders causing
lower lobe pneumonia and shortness of breath,
unilateral or bilateral hydrothorax leading to oli-
guria, reduced renal perfusion due to hypovo-
lemia, liver dysfunction as a result of increased
levels of bilirubin and background hypoprotein-
emia, thromboembolic complications caused
by an increase in hemoconcentration, cardiac
arrhythmias leading to cardiac failure, cerebral
edema and others [1, 2, 4, 9, 10]. All the above
multiorgan disorders occur due to damage to
the morphological structures of internal organs.

Since the study of the morphology of the in-
ternal organs in a woman with OHSS is compli-
cated, and sometimes impossible, the creation of
an experimental model of OHSS using laboratory
animals is relevant.

Objective of the study is to assess the mor-
phofunctional changes in the internal organs of
mice with simulated OHSS, by stimulating the
superovulation of animals’ ovaries by exogenous
gonadotropic hormones in high doses.

MATERIALS AND METHODS

The experiment was carried out on females of
hybrid mice (CBAXC57BL) weighing 18-20 g. To
simulate OHSS, 8 animals were intraperitoneally
injected with 20 IU of mare serum gonadotropin,
after 48 h - 7.5 IU of human chorionic gonado-
tropin. The control group consisted of 8 animals
at the estrus stage, which corresponded to spon-
taneous ovulation. For the histological study, the
fragments of animal organs were fixed in 10%
neutral formalin, carried out through alcohols
of increasing concentration and embedded in
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paraffin, histological sections were made, which
were clarified in xylene and stained with hema-
toxylin and eosin.

The study was conducted at the Institute of
Problems of Cryobiology and Cryomedicine of
the National Academy of Sciences of Ukraine,
Kharkov. The experiments on animals were car-
ried out in accordance with the provisions of the
«European convention for the protection of verte-
brate animals used for experimental and other sci-
entific purposes» (Strasbourg, 1986) and the law
of Ukraine No. 3447-V «On the protection of an-
imals from cruel treatment» (Verkhovna Rada of
Ukraine Registers, 2006). The experimental study
was approved by the bioethical committee of the
Donetsk National Medical University (Lyman).

STUDY RESULTS

Histological examination of the lungs of mice
with the model of OHSS was determined by the
destruction of the alveoli in the central regions
of the lungs and their «warming» (hemorrhagic
pneumonia) (Fig. 1).

In the intrapulmonary bronchi of different cal-
iber and bronchioles, desquamation of the epi-
thelium, thinning of the walls of the bronchial
arteries and veins, and stasis in the blood vessels
were also detected. In the lung parenchyma,
monocyte-lymphocytic infiltration took place - a
mass of nuclears, among which segmented cells
were found (Fig. 2).

At the same time, unlike the mice with mod-
eled OHSS, in the parenchyma of the lungs of
intact mice a structure that corresponds to the
morphological norm was found. The lung tissue
on the preparations had a cellular appearance
due to multiple incisions of thin-walled termi-
nal alveoli. The small bronchi were lined with
cubic epithelium; behind their own membrane,
an annular layer of smooth muscles was found.
Respiratory departments of the lungs (acinus)
began with alveolar bronchioles, which were
transferred to the smallest bronchi. The alveolar
bronchioles were acinus lined with cubic epithe-
lium and alternated with alveolar protrusions
that have a very thin wall without muscles. Most
of the sections of the lungs were occupied by the
incisions of the alveolar passages and terminal
alveoli, stretched to varying degrees. Alveolar
macrophages were met on the inner surface of
the alveoli and in their cavities (Fig. 3).
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Destruction of the alveoli in the central parts of the lungs and
their «warming. Stained with hematoxylin and eosin, % 100.

Figure 2. Parenchyma of a mouse lung with OHSS
Stretched and narrowed alveoli, accumulations of red
blood cells in the alveolar passages, monocyte-lymphocyte
infiltration. Stained with hematoxylin and eosin, % 200.

Figure 3. Parenchyma of the intact mouse lung
Small bronchi with bronchial arteries, acinus with alveolar
bronchioles. Stained with hematoxylin and eosin, x 100.

Figure 4. Parenchyma of the liver of a mouse with OHSS
Lumpy blood clots in the blood vessels. Stained with
hematoxylin and eosin, % 100.
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In the liver of mice with OHSS, acute
damage to the parenchyma developed,
which manifested itself in the form of
fatty degeneration, necrotic disorders,
severe microcirculation disorders and a
mild inflammatory cell reaction. In he-
patocytes (predominantly in the peri-
vasal sites), fatty or moderately depicted
hydropic dystrophy was observed. The
pool of binuclear hepatocytes was visu-
ally reduced, no mitoses were detected
indicating the absence of spontaneous
reparative processes. The histoarchitec-
ture of the liver lost the beam pattern
which characterizes the lobules. A sharp
violation of the hemodynamics of the liv-
er - widespread thrombosis of the blood
vessels attracted attention (Fig. 4).

Microscopic examination of the liver of
intact mice, on the contrary, the normal
structure of the liver tissue, expressed in
the proper organization of the hepatic
lobules, regular trabecular structure of
the liver parenchyma, proper organiza-
tion and normal diameter of sinusoidal
capillaries were marked. In the vicinity of
the portal zones, regenerating hepato-
cytes with large bright nuclei, which are
in the stage of mitotic division, were vi-
sualized (Fig. 5).

Microscopic examination of the kid-
neys of mice revealed that the glomeruli
were sharply reduced in size due to the
fact that their capillaries were in a col-
lapsed state and there was almost no
lumen of the cavity of the epithelial cap-
sule (Shumlyansky-Boumen capsule).
The lumen of the tubules is also practi-
cally not determined, which, in combi-
nation with the microscopic view of the
renal glomeruli indicated the cessation
of urination. At the same time there was
a sharp desquamation of the tubular ep-
ithelium. The kidneys were sharply swol-
len, venous plethora and blood stasis in
the capillaries were noted in the intersti-
tium (Fig. 6).

While intact mice, had renal corpuscles
that were oval in shape and consisted of
a capillary glomerulus and its epithelial
capsule as well as convoluted tubules
that had a lumen in the cortex (Fig. 7).

The histological picture of the myo-
cardium (muscular layer of the heart) of
mice with OHSS showed the presence
of depicted interstitial and perivascular
edema and diapedesis hemorrhages
resulting from increased permeability

Figure 5. Parenchyma of the liver of an intact mouse
Regular trabecular structure of the liver parenchyma. Stained
with hematoxylin and eosin, x 200.

Figure 6. Parenchyma of the kidney of a mouse with OHSS
The glomeruli are ischemic, sharp edema, the lumen of the tubules
is not defined. Stained with hematoxylin and eosin, x 200.

The presence of the lumen of the capsule Shumlyansky-
Boumen. Manifestation of «fingering» the ball. The canalicular
epithelium is morphofunctionally active. Stained with
hematoxylin and eosin, x 400.
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Figure 8. Parenchyma of the myocardium of a mouse
with OHSS
Dead muscle tissue. Dark staining cardiomyocytes are lack off
nuclei. The nuclei of endothelial cells of the coronary capillaries
are pycnotic. Stained with hematoxylin and eosin, x 400.
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of the blood vessel walls (arterioles, ve-
nules and capillaries) leading to the de-
velopment of acute heart failure. There
was also a venous plethora and stasis of
vessels with diapedesis hemorrhages.
Extensive areas with dead muscle tissue
were found, where the cardiomyocytes
were characterized by dark staining and
were deprived of nuclei. The nuclei of the
endotheliocytes of the coronary capillar-
ies were pycnotic (Fig. 8).

In contrast to mice with OHSS the
myocardium of intact mice was repre-
sented by ordered myocardiocytes with
characteristic transverse striation and
the presence of 1-2 basophil nuclei.
The cross-section of muscle fibers had
a rounded shape. The coronary micro-
vascular network was well developed,
microscopic examination of cardiomyo-
cytes indicated elongated hyperchromic
capillary endothelium nuclei (Fig. 9).

DISCUSSION

Thus, in the internal organs of mice
with modeled OHSS, persistent angio-
genic and histoarchitectonics disorders,
microcirculation disorders are devel-
oped, they lead to hyperemia, ischemia,
transudation and accumulation of fluid
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The nuclei of the cardiomyocytes are oblong, light, with a
central location. Elongated hyperchromic nuclei of capillary
endothelium are visible between cardiomyocytes. Stained with
hematoxylin and eosin, x 200.

in the tissues and interstitial lumens and
inflammation of organs.
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CONCLUSIONS

1. Unlike intact mice the paren-
chyma of the internal organs of which
corresponds to the morphological norm,
vital internal organs of mice with mod-
eled OHSS are involved in the pathologi-
cal process.

2. Animal studies indicate the
need for preventive measures to reduce
the frequency of OHSS for women, in
particular, prudent prescribing doses of
gonadotropic hormones in controlled
ovarian stimulation of ovulation, since
OHSS leads to pathological processes of
internal organs, significantly disrupting
their function, sometimes irreversibly.
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MORPHOLOGICAL CHANGES IN THE INTERNAL ORGANS OF MICE WITH A SIMULATED OVARIAN HYPERSTIMULATION SYNDROME
E.M. Aizyatulova, MD, professor, Obstetrics and Gynecology Department, Donetsk National Medical University, MoH of Ukraine, Lyman

One of the serious complications of in vitro fertilization, threatening the health and life of patients, is ovarian hyperstimulation syndrome. Since the study of the morphology of
the internal organs in a woman with this syndrome is complicated, and sometimes impossible, the creation of an experimental model of this pathology using laboratory animals is
relevant.

Objective of the study is to evaluate the morphofunctional changes in the internal organs of mice with simulated ovarian hyperstimulation syndrome, by stimulating the
superovulation of animals ovaries by exogenous gonadotropic hormones in high doses.

Materials and methods. The experiment was carried out on females of hybrid mice ((BAxC57BL) weighing 18—20 g. To simulate ovarian hyperstimulation syndrome, 8 animals
were intraperitoneally injected with 20 [U of mare serum gonadotropin, after 48 h — 7.5 IU of human chorionic gonadotropin. The control group consisted of 8 animals at the estrus
stage, which corresponded to spontaneous ovulation. For the histological study, the fragments of animal organs were fixed in 10% neutral formalin, carried out through alcohols of
increasing concentration and embedded in paraffin, histological sections were made, which were clarified in xylene and stained with hematoxylin and eosin.

Results. Unlike intact mice, the parenchyma of the internal organs of which correspond to the morphological norm, persistent disorders of angiopathogenic and
histoarchitectonics, microcirculation disorders that lead to hyperemia, ischemia, transudation and accumulation of fluid in tissues and interstitial lumen, inflammation of organs
are develop in the inner organs of mice with simulated ovarian hyperstimulation syndrome.

Condlusion. Unlike intact mice the parenchyma of the internal organs of which corresponds to the morphological norm, vital internal organs of mice with modeled ovarian
hyperstimulation syndrome are involved in the pathological process. Animal studies indicate the need for preventive measures to reduce the frequency of ovarian hyperstimulation
syndrome for women, in particular, prudent prescribing doses of gonadotropic hormones in controlled ovarian stimulation of ovulation, since ovarian hyperstimulation syndrome
leads to pathological processes of internal organs, significantly disrupting their function, sometimes irreversibly.

Keywords: ovarian hyperstimulation syndrome, experimental modeling, mice, gonadotropic hormones, internal organs.

MOP®OJIOFIYHI 3MIH BHYTPILUHIX OPTAHIB Y MULLEH 13 MOENbOBAHUM CUHAPOMOM FINEPCTUMYNIALLIT AEUHUKIB
E.M. Ain3aTynoBa, 4. MeZ. H., npodecop kadeapu akyLuepcTsa Ta rinekonorii loHewbKoro HalioHanbHoro meauyHoro yHigepcutery MO3 Ykpaitu, M. Jluman

OZHWUM i3 cepilo3HIX YCKNaAHEHb 3anMiHEHHS in Vitro, 3arpo3nuBIM ANA 3A0POB'A | KUTTA NALIEHTOK, € CUHAPOM rinepcTuMyNALIT AeuHNKiB. OCKiNbKIN BUBYEHHA Mopdonorii
BHYTPILLHIX OPraHiB y XIHOK i3 LM CUHBPOMOM € CKNaZHNM, a iHOAI 1 HEMOXKNMBUM, aKTYaNlbHIM € CTBOPEHHA eKCnepUMeHTasbHOT MoZeni AaHOi NaTosnorii 3 BUKOPUCTAHHAM
NabopaTopHyIX TBapuH.

Mera gocnimxeHHsa — ouiHUT MOPGODYHKLIOHANBHI 3MiHN BHYTPILLHIX OPraHiB y ML i3 MOZENbOBAHNUM CUHAPOMOM FinepCTUMYNALT A€YHUKIB LUNAXOM CTUMYNALT
CynepoBy ALl A€YHNKIB TBAPUH €K30reHHIMIN TOHaA0TPOMHIMI FOPMOHAMIA Y BENMKIX [103aX.

Marepianu Ta meTopu. EkcnepumeHT npoBownN Ha camkax riopupHux muweit ((BAXC57BL) macoto Tina 18—20 r. [1nA MoZenioBaHHA CMHAPOMY rinepcTUMyNALi A€UHUKIB 8
TBapUHaM BHYTpiLUHb0ouYepeBUHHO BBOAWAN 20 MOA roHafoTponiHy cupoBaTku xepebux kobun, uepes 48 roguH — 7,5 MO XopioHiuHOr0 roHaoTpoNiHy MoANHM. KOHTPONbHY
rpyny cknanu 8 TBAPUH Ha CTapii ecTpycy, Lo BiANOBIAaN0 CNOHTaHHil 0BYNALL. 1A ricTonoriyHoro JocnigxeHHa parmeHTI opraHiB TBapuH Qikcysanu B 10% HeliTpanbHomy
$opmaniHi, IPOBOAMNM Yepe3 CNPTM 3pOCTaloyoi KOHLEHTPALii Ta 3an1Bany B napadi, BATOTOBAANY FiCTONOTiYHi 3pi3n, AKi NPOCBiTNIOBaNK B Kcunoni Ta Gapbysanu
reMatoKCUNiHOM il e031HOM.

Pesynbratn gocnigkenHs. Ha BigmiHy Bif iHTaKTHUX MuLLeiA, napeHxiMa BHYTPILUHIX OpraHiB AKX BiANOBiZAe MOPGONOriYHii HOPMi, Y BHYTPILLHiX OpraHax MuLLeli 3
MOZeNbOBaHUM FOHa0TPONIHAMM CUHAPOMOM FiNepCTUMYNALT AEYHNKIB PO3BIBAKTLCA MEPCUCTYIOU] MOPYLUEHHA aHTi0- Ta FiCTOAPXITEKTOHIKY, po3naju MikpoumpKynaLii, AKi
npu3BoAATH A0 rinepemii, iLemizauii, TpaHccyaaLii Ta HaKONMYEHHA PiAUHY B TKAHWHAX | MXKTKAHUHHINX MPOCBITaX, a TAKOX [0 3ananeHHs OpraHiB.

BucoBok. Ha BiimiHy Bif iHTakTHUX MiLLelA, NapeHXiMa BHYTPILLHIX OpraHiB AKWX BiANOBIZAA€ MOPGOOTiYHiil HOPMI, KUTTEBO BaXMBI BHYTPILLIHI OpraHy MuLLeil 3
MOZeNbOBAHIUM CUHAPOMOM rinepcTUMyNALT A€YHKIB 3anyyeHi B natonoriuHuil npouec. locnifeHHs Ha TBapuHax BKa3yoTb Ha HeoOXiAHICTb NPOGINaKTUYHIX 3aX0AIB L0A0
3HIDKEHHA YacToTI CUHAPOMY rinepcTUMyAALIT AEYHUKIB Y XIHOK, 30Kpema, nepernspy 03 roHaA0TPOMHYX FOPMOHIB MPI KOHTPONbOBAHII CTUMYAALT 0BYAALIT AEYHUKIB,
OCKINbKIN CUHAPOM rinepcTMynALi A€YHIKIB NPU3BOAUTD L0 MATONOMYHIX NPOLIECIB BHYTPILLHIX OpraHiB, 3HauHO NopyLLytoun ixHi GyHKLUii, iHOAI HE3BOPOTHO.

KniouoBi cnoBa: cuHapom rinepcTumMynaLii A€YHNKIB, eKCepUMeHTaNbHE MOAENIBaHHS, MULLI, FOHaZ0TPONHi TOPMOHM, BHYTPILLIHI OpraHu.

MOP®OOrMYECKUE U3MEHEHWA BHYTPEHHWUX OPTAHOB Y MbILUEA C MOLENNPOBAHHBIM CUHALPOMOM rMMEPCTUMYNALMN AUYHUKOB
.M. Aii3aTynoBa, . Mef. H., Ipodeccop Kadeapbl akyLIEPCTBA 1 MUHEKOOrMM [lOHELKOTO HALMOHATIbHOTO MeANLIHCKOro yHuBepcuTeTa M3 YkpauHl, r. Jluman

OpHum 3 Cepbe3HbIX 0CNOXHEHNI 0nnoaoTBOpPeHNA invitro, YrPOXatoLLyM 30PO0BbI0 11 XKU3HN NALIMEHTOK, ABNAETCA CUHAPOM TMNepCTUMynALun ANYHNKOB. HOCKOJ'Ibe
n3yyeHne MOp¢OJ’IOFI/IVI BHYTPEHHUX OPraHOB Y XEHLLMH C3TUM CUHAPOMOM ABJIAETCA CJIOKHDBIM, @ NHOTAA 1 HEBO3MOXHbIM, aKTYaJIbHbIM ABJIAETCA C03AaHNe
3KC|'|€pI/IM9HTaJ'IbH0|7I MO/ JaHHOI NaTONOTAW C UCMONb30BaHUEM naﬁopaToprlx KUBOTHbIX.

Lienb nccnepoBanua — oueHnTL MOp¢0¢yHKLI,VIOHaJ'IbeIe M3MEHEHNA BHYTPEHHUX OPraHoB y MblLLIEN MOZENNPOBAHHBIM CUHAPOMOM TMNEPCTUMYNALUN ANYHNKOB NYTEM
CTUMynALUmM CynepoBynaLUN ANYHNKOB XKIBOTHbIX SK30r€HHbIMI TOHAAOTPONHBIMU FTOPMOHAMU B 6onbLumx [103ax.

Matepuanb! 1 MeToAbI. JKCepUMeHT NPoBOANNM Ha camKax rbpupHbIx Mbituei ((BAXC57BL) maccoii Tena 1820 . [Ina moaenupoBaHua CMHAPOMA rnepcTiMynaLmum
ANYHNKOB 8 XUBOTHBIM BHYTPUOPIoLIMHHO BBoAUAM 20 MES roHaoTponuHa cbIBOpoTKy Xepebbix Kobbin, uepes 48  — 7,5 MEA XoproHYecKoro roHaZoTponyHa YenoBekxa.
KoHTponbHyto rpynny cocTaBuy 8 X1BOTHbIX Ha CTaANN ICTPYCA, YTO COOTBETCTBOBANO CMIOHTAHHO! OBYNALMM. [IA rCTONOrNYECKOro NCCef0BaHNA parMeHTbl OpraHoB
KUBOTHBIX GuKcupoBani B 10% HeiiTpanbHoM GopmaniHe, NPOBOAMN Yepe3 CNpTb BO3pacTatoLLell KOHLeHTpaL 1 3an1Bany B NapaduH, U3roTaBnuBanu ructonornyeckme
Cpe3bl, KOTOPbIe NPOCBETAANY B KCUAOAE 11 OKPALLNBaNI reMaToKCUNMHOM U 30311HOM.

Pe3ynbratbl uccnepoBaHuA. B oTnMuMe 0T MHTAKTHDIX MbILLEH, NapeHXMa BHYTPEHHIX OPraHOB KOTOPbIX COOTBETCTBYET MOP(ONIOTNYECKOIT HOPME, BO BHYTPEHHNX OpraHax
Y MblLLI€iA C MOZIENPOBAHHbIM FOHaAOTPONMHAMM CUHAPOMOM FUNEPCTUMYNALMM ANYHUKOB Pa3BIUBAIOTCA MEPCACTUPYIOLLME HAPYLUEHNA AHTIN0- U TUCTOAPXUTEKTOHMKY,
PaccTpOACTBA MUKPOLMPKYNALMM, KOTOPbIE MPUBOAAT K TUNEPEMUM, ULLEMHU3ALIM, TPAHCCYAALIAM 11 HAKOMAEHIIO XUAKOCTM B TKAHAX U MEXXTKaHEBbIX NPOCBETAX, BOCNANEHNI0
0praHoB.

BbiBop. B oT11uMe OT MHTAKTHbIX MbILLIEiA, NAPEHXMMa BHYTPEHHIX OpraHoB KOTOPbIX COOTBETCTBYET MOPGONOrIUECKOil HOPME, KU3HEHHO BaXHDIE BHYTPEHHME OpraHbl
MbILLII1 C MOZENMPOBAHHbIM CUHAPOMOM rNEPCTUMYNALYMN AMYHIKOB BOBIIEYEHDI B MaTON0rMYeCkuii npouecc. MccneoBaHA Ha KMBOTHBIX YKa3bIBAKT Ha HEOOXOAMMOCTb
NPOGUAAKTUYECKIX MEP N0 CHINKEHMI YACTOTbI CUHAPOMA FUNEPCTUMYNALNN AMYHUKOB Y XKEHLLWH, B YaCTHOCTY, MEPECMOTPA 03 TOHALOTPOMHBIX FOPMOHOB MpH
KOHTPONAYeMOiA CTUMYNALYYN OBYAALIMM AUYHUKOB, NOCKONbKY CUHAPOM FMNepCTUMYNALIA AMYHUKOB MPUBOAMT K MaToI0rMYeCKIM NPOLIECCaM BHYTPEHHUX OPraHoB,
3HAYUTENbHO HapyLIas X GYHKLIW, NIHOTAA HE0bpaTMMO.

KntoueBble cnoBa: CNHAPOM TUNEPCTUMYNALMN ANYHINKOB, IKCNEPUMEHTAJIbHOE MOAENNPOBAHIE, MbILLN, TOHAZ0TPONHbIE FTOPMOHbI, BHYTPEHHIE OpraHbl.
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