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Causes of mitotic disorders in hepatocytes include toxic substances, viral infections, genetic mutations, inflam-
matory stress, and nutritional deficiencies. Mitotic dysfunction can lead to severe pathologies such as hepatocellu-
lar carcinoma, fibrosis, cirrhosis, and liver failure. Genomic instability may impair the liver's regenerative capacity,
further deteriorating its functional state. This study aimed to determine the distribution of the ploidy index, nuclear
index, and mitotic number in hepatocyte subtypes under conditions of central blocking of luteinizing hormone syn-
thesis with long-term exposure to tryptorelin and dietary quercetin supplementation in animals. The experiment was
conducted on 60 sexually mature male white rats weighing 140-160 g. Liver tissue was used as the study material.
The animals were divided into three groups. Group 1, the control group, received saline (10 animals). Group 2 was
subcutaneously injected with diphereline (tryptorelin embonate) at a dose of 0.3 mg of active ingredient per kg of
body weight for a duration of 365 days (25 animals). Group 3 was administered a solution of tryptorelin at the same
dose, with quercetin added to the diet through a gastric tube, based on body weight, three times a week (25 ani-
mals). The animals were euthanized at 1, 3, 6, 9, and 12 months with an overdose of ether anesthesia.

Prolonged central blocking of the synthesis of luteinizing hormone by tryptorelin leads to oxidative damage to
the liver parenchyma. The reaction of the liver parenchyma was manifested by an increase in the ploidy index, nu-
clear index and mitotic number in hepatocytes at later stages of the study. Quercetin positively affects the course of

oxidative stress in the liver.
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Connection of the publication with planned re-
search works.

The study is a fragment of the research topic “Exper-
imental and morphological study of the effect of dipher-
elin, cryopreserved placental transplants on the mor-
phological and functional state of a number of internal
organs”, state registration number 0124U003358.

Introduction.

Globally, there is a significant increase in the num-
ber of patients with liver disease, currently estimated at
over 2 billion people [1]. In European countries, between
500,000 and 1,000,000 cases of various liver diseases are
registered annually. The high prevalence of toxic hepa-
titis, the increasing incidence among younger popula-
tions, and the growing number of chronic disease forms
that impact work capacity highlight the importance of
studying this issue [2]. In the structure of chronic diffuse
liver diseases, toxic (52.4%) and viral (47%) lesions pre-
dominate [3]. The liver is the primary organ responsible
for the metabolism of exogenous and endogenous com-
pounds, and hepatocytes — the key functionally active
liver cells — are among the first to be affected by these
factors. Their damage negatively impacts the condition
of other organs and the entire organism [4]. It is known
[5] that after birth, uninucleated diploid hepatocytes
rapidly become polyploid, undergoing a two-, four-, or
more-fold increase in genomic content. Consequently, in
a mature organism, the hepatocyte population predom-
inantly consists of uninucleated or binucleated polyploid
cells [4]. In sexually mature mice and rats, the propor-
tion of polyploid hepatocytes is approximately 90%,
while uninucleated diploid hepatocytes constitute only
10%; in humans, these proportions are approximately

60% and 40%, respectively [5]. Mitosis is the primary
mechanism of cell division, ensuring the preservation of
genetic information and facilitating tissue regeneration.
In liver hepatocytes, mitotic activity is usually low, since
most cells maintain stable homeostasis. However, under
certain pathological conditions, the mitotic cycle can be
disrupted, leading to abnormal cell division and contrib-
uting to the development of various liver diseases [6].
Polyploidy refers to an increase in the chromosomal
number within a cell. While polyploidy is a normal fea-
ture of the liver, excessive polyploidization may contrib-
ute to pathological changes [7].

Causes of mitotic disorders in hepatocytes include
toxic substances (alcohol, drugs, heavy metals, pesti-
cides), viral infections (hepatitis B and C), genetic mu-
tations, co-infection stress, and nutritional deficiencies.
Mitotic dysfunction may result in severe pathologies
such as hepatocellular carcinoma, fibrosis, cirrhosis,
and liver failure [5, 7]. Genomic instability can reduce
the liver’s regenerative capacity, thereby impairing its
functional state. Hepatocyte polyploidy, a characteristic
feature of the liver, refers to the presence of more than
two sets of chromosomes in liver cells. This phenome-
non plays a crucial role in liver regeneration and over-
all function, particularly under conditions of damage or
stress [8, 9, 10]. Studies indicate that chronic toxic hep-
atitis increases the prevalence of polyploid nuclei (4n,
8n, 16n) in hepatocytes [6]. This may serve a protective
role for liver tissue, as diploid hepatocytes are the most
vulnerable to harmful factors. Triptorelin is a synthetic
analog of the neurohormone gonadotropin-releasing
hormone (GnRH) [11, 12, 13, 14], which suppresses
the expression of its receptor in the pituitary gland, re-
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sulting in oxidative stress in rat testicular tissues
[15]. Quercetin is a widely distributed flavonoid
found in fruits, vegetables, and seeds. It exhibits
antioxidant properties, counteracting free radical
damage, and has been shown to lower the risk of
cardiovascular disease [16], cancer [17], and neu-
rodegenerative disorders [18]. Pharmacological
agents, particularly quercetin, are being investi-
gated for their potential in mitigating pathological
liver changes. Quercetin is regarded as a promis-
ing therapeutic agent for liver pathology, which is
the focus of our study.

The aim of the study.

To determine the distribution and dynamics of
variability in the ploidy index, nuclear index, and

Table — Number of binucleolate and binucleated
hepatocytes in experimental modeling of luteinizing
hormone blockade by triptorelin with the addition of

quercetin
Triptorelin Triptorelin + Quercetin

binucleolate | binucleated | binucleolate | binucleated
control 1,7+0,37 0,3+0,065 1,7+0,37 0,3+0,065
1 month 2,410,523 1,7+0,37* 2,2+0,48 1,54+0,336*
3 month 4,78+0,142* |3,1+0,6763** | 3,66+0,498* | 2,52+0,549*
6 month 4,76+0,145* | 3,8+0,829** | 4,08+0,289* | 3,9+0,85**
9 month 5,4+0,178** | 7+0,527** |4,88+0,064* | 5,3+0,156**
12 month 5,740,243** |7,1440,557** | 5,3+0,156** | 6,6+0,44**

Notes: * — p<0.05; ** — p<0.01 compared to the control group.

mitotic number in hepatocyte subtypes under
conditions of central blockade of luteinizing hor-
mone synthesis during long-term exposure to triptorelin
with the addition of quercetin to the animals’ diet.

Object and research methods.

The experiment was conducted on 60 sexually ma-
ture male white rats weighing 140-160 g. Liver tissue
served as the primary material for analysis. The animals
were divided into three groups. Group 1 (control) re-
ceived saline injections (10 animals). Group 2 received
subcutaneous injections of dipherelin (triptorelin em-
bonate) [19] at a dose of 0.3 mg/kg of body weight,
with drug activity lasting 365 days (25 animals). Group
3 received tryptorelin (0.3 mg/kg of body weight) along
with quercetin supplementation, administered via a
gastric tube three times a week (25 animals). Animals
were euthanized at 1, 3, 6, 9, and 12 months using an
overdose of ether anesthesia. All animals were housed
under standard conditions in the vivarium of Poltava
State Medical University.

All studies and euthanasia of experimental animals
were conducted following the provisions of the Europe-
an Convention for the Protection of Vertebrate Animals
Used for Experimental and Other Scientific Purposes
(Strasbourg, 1986) and the General Ethical Principles for
Animal Experiments adopted by the First National Con-
gress on Bioethics (Kyiv, 2001).

Liver fragments were fixed according to the conven-
tional method and placed in paraffin blocks, from which
4 um thick sections were made and stained with hema-
toxylin and eosin [20]. A light microscope BIOREX-3#5605
was used to study histological specimens comprehen-
sively. Hepatocytes in the field of view were counted by
visual assessment using digital microfilters and software
adapted for this study. Photographs were taken using a
DCM 900 digital microphotographic attachment with ap-
propriate software.

The study results were processed using Microsoft
Office Excel software and the Real Statistics 2019 exten-
sion. The nonparametric Mann-Whitney test was used
to determine the statistical significance of group differ-
ences. The difference was considered statistically signif-
icant at p<0.05.

Research results and their discussion.

After our histological examination of the liver under
triptorelin blockade of the hypothalamus, we found that
the number of cells with pathology due to mitotic disor-
ders in the cells tended to increase. Thus, during the first
month of observation, we found that the number of he-
patocytes with two nucleoli (binucleolate hepatocytes)

increased and amounted to 2.4+0.523 (first group) and
2.2+0.48 (second group), respectively, but the indicator
was not statistically significantly different compared to
the control group. The binucleolate index was, respec-
tively, 0.0461 (first group) and 0.0313 (second group)
(table).

Figure 1 — Morphogenesis of hepatocytes with two nucleoli and
two nuclei in the group of animals with the administration of
triptorelin with the addition of quercetin (T+Q) on the 3rd month of
observation. Hematoxylin-eosin staining. Magnification: obh x40,
okh x10. Designations: 1 — binucleolate hepatocytes, 2 — binucleated
hepatocytes, 3 — liver macrophage.

Figure 2 — Morphogenesis of hepatocytes with two nucleoli and two
nuclei in the group of animals with triptorelin (T) administration
on the 6th month of observation. Hematoxylin-eosin staining.
Magnification: obh x40, okh x10. Designations: 1 — binucleolate
hepatocytes, 2 — binucleated hepatocytes, 3 — liver macrophage.
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Figure 3 — Morphogenesis of hepatocytes with two nucleoli and two
nuclei in the group of animals with triptorelin (T) administration
at the 12th month of observation. Hematoxylin-eosin staining.
Magnification: obh x40, okh x10. Designations: 1 — binucleolate
hepatocytes, 2 — binucleated hepatocytes, 3 — liver macrophage.

The third month of observation was characterized by
an increase in the index in the two experimental groups,
respectively, but in the group with the addition of quer-
cetin, this index was lower and amounted to 3.66+0.498
compared to the first group — 4.78+0.142. The number
of cells with two nuclei increased compared to the con-

trol group by 2.81 (in the first group) and 2.15 (in the
second group) (table, fig. 1).

In the 6th month of observation, the number of cells
with two nucleoli decreased compared to the previous
examination period in the 1st experimental group, but
the indicator is not statistically significant (table, fig.
2). The second group showed a tendency to increase.
It amounted to 4.08+0.289 cells in the field of view, at
p<0.01 compared to the control group. The binucleolate
indices in the 6th month were 0.094 and 0.079, respec-
tively, for the groups.

The ninth month of observation was characterized
by high concentrations of binucleolate hepatocytes
in the field of view. Their number was 5.4+0.178 and
4.88+0.064 at p<0.01, respectively, compared to the
control group. The indices also increased and amounted
to0 0.109 and 0.097, respectively.

At the 12th month of observation, we found that the
binucleolate indices increased several times, so in the
first group by 3.35 times — they amounted to 5.7+0.243
in the field of view, and 5.3+0.156 in the second group
at p<0.01 compared to the control group (table). The bi-
nucleation indices were 0.116 and 0.106, respectively, in
the groups (fig. 3).

In the morphological study of binucleated hepato-

ey} ~l

wn

b w

Number of binucleated hepatocytes
= B

0 i' " II II |I

Control 3 month 6 month 9 month

Study groups

1 month

perimental groups. Thus, the binucleation
index in the first month was 0.031 (first
group) and 0.023 (second group), and in
the twelfth month, 0.144 (first group) and
0.136 (second group), respectively (fig. 4).

In our morphological study of the
number of mitoses in the fields of view at
different time points of the experimental
models, we found that the activity was vi-
sualized and detected in the group with-
out quercetin supplementation at the 6th
month of observation, which was detect-
ed only at the 9th month with quercetin

cytes, the indicator trended upward from

the first month of observation in both ex-
12 month

Figure 4 — Number of binucleated hepatocytes in the field of view in the group of
animals with triptorelin administration (T) and the group of animals that were injected

with quercetin (T+Q) at different periods of the study.

supplementation. The maximum indicator
was at the 12th month in both experimen-
tal groups, without a statistical difference
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(fig. 5).

An increase in the number of hepato-
cytes is an important adaptive mechanism
that ensures liver stability and regener-
ation in response to damage or stress.
Polyploidization is a biological process in
which cells contain more than two sets
of homologous chromosomes. This phe-
nomenon is widely observed in nature. In
mammals, complete polyploidy is usually
lethal; however, some tissues can acquire
a certain level of polyploidy during their
normal life cycle. The formation of poly-
ploid cells occurs as a result of cell fusion
or abnormalities in cell division processes,
such as endoreplication, mitotic slippage,
or cytokinesis deficiency. Polyploid cells
often appear in response to various stress-
ors, including mechanical and metabolic

12 month

Figure 5 — Number of mitoses in hepatocytes in the field of view in the group of
animals with triptorelin administration (T) and the group of animals that were injected
with quercetin (T+Q) at different time points of the study.

stress. However, their excessive prolifer-
ation can lead to genetic instability [21].
Studies show that polyploid cells play an
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important role in shaping the complex genomic land-
scape of cancerous tumors [22]. To counteract this, the
body has evolved mechanisms that limit their prolifera-
tion by activating programmed cell death or senescence
pathways shortly after their formation and by triggering
an immune response that facilitates their clearance [23].

Our previous studies found that under the influence
of triptorelin, oxidative stress in liver tissue may be asso-
ciated with a decrease in testosterone [24], which is con-
firmed in the work of Kasarinaite [25] and other scien-
tists. It is known that oxidative stress has a pronounced
cytotoxic effect through the transmembrane receptor
Fas and its ligand (FasL), or the short Fas system, which
leads to the activation of mitosis in hepatocytes. Fas li-
gand’s detected de novo expression is due to the gener-
ation of reactive oxygen species [26]. Since the Fas re-
ceptor is also expressed on the surface of hepatocytes,
this indicates that liver cells can be involved in apoptosis
[27], or with its disruption and transition to mitotic divi-
sion through para- or autocrine mechanisms [28].

To summarize, the liver is the only organ of the body
that modulates its ploidy content after exposure to var-
ious stressors together. Our results show that changes

DOI 10.29254/2077-4214-2025-1-176-452-460

in the ploidy profile can now be considered a marker of
liver metabolic disorders.

Conclusions.

Prolonged central blocking of the synthesis of lutein-
izing hormone by triptorelin leads to oxidative damage
to the liver parenchyma. The reaction of the liver pa-
renchyma was manifested by an increase in the ploidy
index, nuclear index and mitotic number in hepatocytes
at later stages of the study. Quercetin positively affects
the course of oxidative stress in the liver.

Prospects for further research.

Mitotic disorders in hepatocytes are an important
marker in the development of hepatic pathologies. The
study of the mechanisms of these disorders allows de-
veloping new approaches to the treatment and preven-
tion of liver diseases. In our opinion, it is promising to
identify the ways in which bioflavonoids, namely quer-
cetin, can have a corrective effect on the structure of
hepatocytes in male rats with testosterone-induced hor-
monal changes.
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lpu4uHU nMopyweHb Mimo3ie y 2enamoyumax: MOKCUYHI pevyo8UHU, 8ipYCHIi iH(heKyii, eeHemuyHi mymauii,
KoucnosanbHUll cmpec, degiyum noxusHUX pevyosuH. lMopyweHHAa mimo3sie moxe rnpu3sodumu 00 ceplio3HUX
namosoeitli, MaKuxAaK 2enamouyesntonapHa KapuyuHoma, hibpos, uupos, nedyiHkosa Hedocmamuicme. HecmabinsHicme
2eHOMY MOXe 3HUXCy8amu 30amHicme neviHKu 00 pezeHepauii, wo nozipwye ii pyHkyioHansHUli cmaH. Memoro
pobomu 6yn0 suzHa4umMu po3nodin 8 OUHAMIYi MiHAUBOCMI HOEKCY na0iOHOoCMI, iIHOeKcy A0epHocmi ma Kinekocmi
mimosie 8 nidmunax eernamouyumis 3a ymMo8 ueHmMpanbHoi 670Kadu cuHMe3y aAmeiHizyr4yo020 20PMOHY Mnpu
doszompusanili 0ii mpunmopeniHy 3 000a8AHHA 8 PAUIOH XAp4YyB8aHHA MBAPUH KeepuyemuHy. EKkcriepumeHm
nposedeHo Ha 60 cmameso3pinux binux wypax camysax macoro 140-160 2. Mamepianom 0na 00CAIOHEHHA
cnyayeanu MKaHUHU neviHKu. TeapuHu 6ynau po3dineHi Ha 3 epynu. 1 epyni — KOHMponsHil, ssodusca gizionoziyHuli
po3yuH (10 meapuH). 2 epyni niOwkKipHo 8800unu Ougpepenid (mpunmopeniHy em6oHam) y 0o3i 0.3 me ditoyoi
PeYoB8UHU HA K2 MACU mifna 3 GKMusHOCMIo npenapamy npomszom 365 OHie (25 meapuH). 3 epyni 6600uUaU PO34YUH
mpunmopeniHy i3 po3paxyHKy 0.3 me Giro4oi pe4osuHU HA K2 Macu Mina 3 000a8AHHAM K8epuyemuHy 00 Xap4y8aHHSA
30 00MOMO20t0 2aCMPANbHO20 30HOY, Y NepPepaxyHKy Ha Macy mina meapuH mpuyi Ha muxoeHs (25 meapuH).
TeapuH susodunu i3 ekcriepumeHmy yepe3 1, 3, 6, 9 ma 12 micayie wnaxom nepedo3y8aHHA eqipHO20 HAPKO3Y.

Tpusane yeHmpansHe 670KYBAHHA CUHMeE3Y AOMEIHI3YIY020 20pMOHY MPUNMOpPeniHOM, npu3sooums 00
pO38UMKY OKUCHO20 NMOWKOOMEHHA NapeHXiMmu neviHKu. Peakyis napeHximu neviHku npoaensnaca 36inbuweHHAM
iHOeKcy nnoidHocmi, iHOeKcy adepHocmi ma KinbKocmi mimosie 8 eenamoyumax Ha binbw ni30HIX MmepmiHax
docnioxceHHA. KesepyemuH no3umugHo 8MaU8ae Ha nepebie oKcuOamMuU8HOP20 cMpecy 8 rneviHyi.

Knrouoei cnoea: neviHka, 2enamoyum, Mimo3s, mecmocmepoH, AlomeiHizytoyuli 20pMOoH, okcudamusHuli cmpec,
KeepuemuH, aHMUOKCUOAHM, MpuUnmopesti.

TPilWHIX OpraHiB”, AeprkaBHUI pPeECTpaLiMHNI HOoMep
0124U003358.

Bctyn.

Y cy4acHOMy CBITi CNOCTepIiraeTbcA 3Ha4YHe 3pOCTaH-
HA KiJIbKOCTI NALEHTIB i3 3aXBOPIOBAHHAMM MEYiHKM, O

38’A30K nyb6aikauii 3 nnaHoBMMM HayKOBO-goCNig-
HUMU poboTamu.

JocnipKeHHa € ¢parmeHTOM HayKoBO-A0CAIAHOI
Temn “EKcnepvmeHTanbHO-MOpPGdONOriYHE BUBYEHHSA

BN/IMBY AubepeniHy, KpiOKOHCePBOBAHMX TPAHCMIAHTa-
TiB NNALEHTM Ha MOPPODYHKLiOHANbHWIA CTAH PAAY BHY-

HUHI nepesuLLye 2 minbapan ocib [1]. B KpaiHax €spo-
Nn LWOPOKY peecTpyeTbea Big 500 Tmucay go 1 minbiio-
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Ha BMNAAKiB Pi3HMX XBOpob MmeyiHKW. Bucoka nolwmpe-
HiCTb TOKCUYHWUX renaTUTiB, OMONIOAKEHHA TPYN PUSKKY,
3POCTaHHA XPOHIYHMX GOpM XBOPOHM, L0 BNANBAIOTb Ha
npaLe3faTHiCTb, BU3HAYaloTb aKTyasIbHICTb AOCAIAMXKEH-
HA Uiel npobnemu [2]. Y CTPYKTYpi XPOHIYHUX AMdY3HUX
3aXBOPIOBAHb MeYiHKM nepeBaKalTb TOKCUMYHI — 52,4%
Ta BipycHi — 47% ypaxeHHa [3]. MeyiHKa € OCHOBHUM
opraHom meTaboniamy PisHUX eK30reHHWUX | eHA0reHHUX
XiMiYHMX CMONYK, NPU LbOMY OCHOBHI (YHKLiOHaNbHO
AKTUBHI KNiTUHM NediHKK (renaTouuTu) O4HMMU 3 nep-
WKUX NigAalTbCA BAAMBY LMX (GaKTopiB. IX ypaeHHA
HeraTMBHO NO3HAYAETbCA HA CTaHI IHWWX OPraHiB i BCbO-
ro opraHiamy 3aranom [4]. Bigomo [5], wo nicna Hapoa-
YKEHHS OpraHi3my OoAHOAAEpPHi AMNNOIgHI renaToumTy
NPOTArOM KOPOTKOIO Yacy CTatoTb NOAINAOIAHUMM, TOHTO
Yy HUX Y 2, 4 abo binblie pasis 36iNbLUYETLCA KiNbKICTb re-
HOMHMX HaboPIB y KNITUHI. TOMy HOpMasaibHa nonynauin
renaToumTiB y 3piJIOMy OpraHi3ami B OCHOBHOMY MiCTUTb
ogHoAdepHi abo ABoAdepHi NoAiNACiaHI KAiTuHK [4].
Y cTaTeBO3piAUX MULEN i WypiB YacTKa NOAINAOIGHUX
renaToumMTiB CTaHOBUTb NpubamsHo 90%, a ogHoAaaep-
HUX annnoigHmux — nnwe 10%, y ntoanHU BigNoBIAHO —
6213bKo 60% i 40% [5]. MiTO3 € OCHOBHUM MeXaHi3MOM
KNITUHHOIO nogainy, wo 3abesneyye 36epekeHHA reHe-
TMYHOI iHpopmaLji Ta pereHepaLito TKaHWH. Y renato-
LMTax NeyYiHKM MITOTUYHA aKTUBHICTb 3a3BMYAM HU3bKA,
OCKiNbKM BinblicTb KNITUH nepebyBae y cTaHi cTabinb-
Horo romeocta3sy. OgHaK 32 NeBHMX NATO/IONYHMX YMOB
MITOTUYHWUI LUK MOXKe MOPYLLYBATUCA, LLLO NPU3BOANUTD
0,0 aHOManin NoAiny KNiTUH, CNPUAOYM PO3BUTKY Pi3HMX
3axBOPIOBaHb NediHkK [6]. Moninnoigia — 36inbWweHHA
ymncaa XPOMOCOM Y KAITUHI. Y HOPManbHUX YyMOBax Mo-
ninnoigia BnactMea nediHui, ane ii HagMipHUIA piBeHb
MOKe NPU3BOAUTM A0 NATONOTIYHMX 3MiH [7].

MpnymHM NopyLweHb MITO3iB y renatouuTax: TOKCKMY-
Hi PeYOoBUHM (aNKOro/b, NiKKU, BaXKKi MeTanu, necTmum-
Aau), BipycHi iHdeKuii (renatutn B i C), reHeTUYHI myTaLii,
KOMCNtOBasbHUI cTpec, AediunT NOXMBHUX PEYOBMUH.
MopylueHHsA MITO3iB MOXe NPU3BOAUTU A0 CEPUO3HUX
NaToNOri, TaKMX AK renaTouentoNApHa KapLMHOMA,
¢ibpo3, uMpo3, neviHkoBa HegocTaTHICTb [5, 7]. HecTa-
BiNbHICTb FEHOMY MOMK€e 3HUXKYBATW 34aTHICTb NEYiHKK
00 pereHepaii, wo noripwye ii pyHKUiOHaNbHUIA CTaH.
MNoninnoigia renatoumTiB — e CTaH, NPU AKOMY KAITUHU
neyvyiHKM MicTATb Binblie ABOX HAabOPiB XPOMOCOM, LIO €
HOPMaNbHUM ABULLEM ANA LbOro opraHy [6]. Lie asue
BiZlirpae BaXAMBY posb y pereHepauii Ta yHKLIOHYBaH-
Hi NeyiHKKM, 0cob1MBO 33 YMOB NOLIKOAMKEHHSA abo cTpe-
cy [8, 9, 10]. JocnigKeHHA NOKA3yOTb, LLO XPOHIYHWIM
TOKCUYHWI renaTuT Cnpu3BOANUTb A0 36iNblUeHHA KiNb-
KocTi noninnoigHux agep (4c, 8c, 16c) y renatouutax [6].
Lle morke MaTu 3aXMCHUI XapaKTep AR TKAHUHU NeYiH-
KM, OCKINIbKM AMNNOIAHI renaToumTn € Halbinblu YyTan-
BUMW A0 Aii NnowKoaxKyBanbHUX daKTopis. TpuntopeniH
— CMHTETUYHUI aHaNor HEMPOroOPMOHY roHazonibepuHy
[11, 12, 13, 14], Ak NpuUrHiyye ekcnpecito peuenTo-
pa B rinodisi, Wo NpmM3BOAUTb A0 PO3BUTKY OKMUCHOIO
CTpecy B TKaHWHax AeyoK wypis [15]. KBepuetnH — e
nowmnpeHnin ¢B1aBoHOIL NPUPOLHOIO MOXOAMKEHHSA, WO
MIiCTUTbCA Y GpPYKTax, OBOYAX Ta HacCiHHi. BiH mae aH-
TMOKCMAAHTHI BNAaCTUBOCTI, AONOMarae opraHiamy 6o-
pOTUCA 3 arpeci€lo BiIbHUX PafMKaniB, 3HUKYE PU3MK
CEepLEBO-CYAMHHUX 3axBOploBaHb [16], OHKOMOTYHUX
npouecis [17] Ta HelipogereHepaTUBHMX NaTonorin [18].
Cepep, NoTeHUiMHNX 3aC06iB KOPEKL,ii NaTONONYHUX 3MiH

neyviHKM BMBYAOTbCA GAPMaKOONiYHI areHTH, 30Kpema
KBEpPUETUH. BiH po3rnafaeTbes AK nepcnekTuBHuii dap-
MaKO/OTiYHUI 3acib ana Kopekujii NaToNoriYHUX 3MiH Y
neYiHLi, Wo i CTano NpegMeTOM HALOoro AOCNIAXKEHHA.

Merta gocnigKeHHs.

BM3HAuMTM po3noain B AMHaMIL MIHAMBOCTI iHAEK-
Cy NAOIAHOCTI, IHAEKCY A4EPHOCTI Ta KiIbKOCTI MiTO3iB
B MiATMNAX renaToumTiB 3@ YMOB LEeHTpanbHOi 6/10Kagu
CMHTE3y NOTEeiHI3yIY0oro ropMoHy Npu AOBroTpUBaii
Aii TpunTopeniHy 3 o4aBaHHA B PALLiOH XapyyBaHHA
TBAPWH KBEPLETUHY.

O6’eKT i meTOAU AOCNIAKEHHA.

EKcnepumeHT npoBeAeHo Ha 60 cTaTeBo3pinnx 6inmx
wypax camuax macoto 140-160 r. MaTtepianom ana no-
CRiAXKEHHA CNYryBanu TKAaHWHW NeYviHKW. TBapuHu bynu
posgaineHi Ha 3 rpynu. 1 rpyni — KOHTPOAbHIl, BBOAUBCA
disionoriyHnit posumH (10 TBapmH). 2 rpyni NiAWKipHO
BBOAMNU gudepeniH (TpuntopeniHy emboHat) [19] y fosi
0.3 Mr 4ito40i pevyoBMHM Ha KIr Macu Tifla 3 aKTUBHOCTIO
npenapaTy npoTarom 365 AHis (25 TBapwuH). 3 rpyni BBO-
OV PO3YMH TPUNTOPENiHY i3 po3paxyHKy 0.3 mr aitovoi
PEYOBMHM Ha Kr Macu Tina 3 A0AaBAaHHAM KBEpLETUHY
[0 XapyyBaHHA 33 AOMOMOrO racTpasbHOro 30HAY, Y
nepepaxyHKy Ha macy Tifla TBapuH TPUYi Ha TUXKAEHb (25
TBapwWH). TBapuUH BMBOAMAM i3 eKCNepuMeHTy yepes 1,
3, 6, 9 Ta 12 micauiB WnAxom nepenosyBaHHs edipHO-
ro Hapko3y. TBApWMH yTPUMYBAN B CTaHAAPTHUX YMOBAX
BiBapito MoNTaBCbKOro AepKaBHOrO MeANYHOTO YHIBEp-
cuTery.

Yci pocnigrKeHHA Ta eBTaHasito NiaaocnigHUX TBapuH
npoBOAMAM BiANOBIAHO [0 NOMOXKEHb “EBponencbKoi
KOHBEHLT MpO 3axucT xpebeTHMX TBAPWH, fAKi BWKO-
PUCTOBYIOTLCA B €KCMEPUMEHTA/IbHUX Ta iHLIMX HayKo-
Bux uinax” (Ctpacbypr, 1986), a TakoxX i3 “3arasibHUMmn
€TUYHUMW MPUHLMNAMM EKCNEPUMEHTIB Ha TBapuHax”,
NPUAHATUMM MMeplIMM HaLiOHaNbHUM KOHrpecom 3 6i-
oetukn (Kuis, 2001).

®PparmeHTH nNeyviHkK dikcyBanm 3a 3ara/ibHONPUNHA-
TOH METOAMKOLO i NOMiWw,anm B napadiHoBi 610KK, 3 AKKX
BUrOTOB/ANN 3Pi3n TOBLMHO 4 MKM i 3abapBatoBanu ix
remaToKcuaiHom Ta eo3nmHom [20]. Mpu KomnaekcHoMy
OOCNIAXKEHHI TiCTONOTYHUX NpenapaTiB BUKOPUCTOBYBA-
N CBiTNOBMI MiKpockon BIOREX-3#5605. LLnsaxom Bi3y-
aNbHOI OLiHKM, 33 4ONOMOroto UMPPOoBUX MiKpOodinbTpis
Ta a4anNTOBAHOrO ANA LbOro AO0CNIAKEHHA NPOrpamMHOro
3abe3neyeHHA NigpaxoByBasn renaTouMTV y NoAi 30py.
doTorpadysaHHA NPOBOANAN BUKOPUCTOBYOUMN LMdpPO-
By MiKkpodoTorpadiyHy Hacagky DCM 900 3 signosig-
HMM MPOrpamHMM 3abe3neyeHHAM.

CTaTUCTUYHY O06pPOB6KY pesynbTaTiB  A0CNiAKEHHA
NpoBOAWM 33 LONOMOIOI MPOrpamHoro 3abesnevyeH-
HA Microsoft Office Excel Ta po3swupeHHa Real Statistics
2019 po Hboro. AnAa BM3HAYEHHA CTAaTUCTUYHOI 3HaAYy-
LLLOCTi BiAMIHHOCTEM MiXK rpynamm BUKOPUCTOBYBAIN He-
napameTpuyHuii Kputepii MaHHa-YiTHi. PisHMUto BBa-
YKa/In CTaTUCTUYHO 3HavyLwoto npu p<0.05.

Pe3ynbTatu gocnigyKeHHA Ta ix 06roBopeHHs.

Micha npoBeaeHOro Hamu TiCTO/IONYHOrO A[0CHI-
[AXKEHHA NeYiHKM Npu TpunTopeniHoBgii 6nokagi rinota-
namycy Hamu 6yn0 BCTaHOB/IEHO, WO KiNbKICTb KNITUH 3
NaTo/IONE0 B HACNIAOK MOPYLUIEHHA MITO3iB B KAITUHAX
Mana TeHAeHUio A0 36inbweHHA. Tak NpU A0CNiAKEHHI
HaMW Ha NepLIMi MiCALb CNOCTEPEKEHHA BCTAHOBNEHO,
O KiNbKiCTb ABOAAEPUEBUX renaTouuTiB 36inbliMnach
i ctaHoBuna 2,4+0,523 (nepwa rpyna) i 2,2+0,48 (apyra
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rpyna) BiZAnNOBiAHO, ane MOKA3HWK CTaTECTUYHO
OOCTOBIPHO He BiAPI3HABCA B MOPIBHAHHI 3 rpy-
Mol KOHTPOAO. IHAEKC ABOAAEPLEBOCTI CTaHO-
BMB BignosiaHo: 0,0461 (nepwa rpyna)i 0,0313
(apyra rpyna) (tabn.).

TpeTili Micaub CNOCTEPEXKEHHA XapaKTepu-
3yBaBCA 36i/NblLIEHHAM MOKa3HWKa BiAMNOBIAHO B
OBOX eKCnepuMeHTaNbHUX rpynax, ane B rpyni
3 [043BaHHAM KBEPLETUHY Lel MOoKasHux 6ys
MeHLWMM i cTaHoBuB 3,66+0,498 B NOpPiBHAHHA 3
nepwoto rpynoto — 4,78+0,142, ane KinbKicTb KAi-
TWH 3 IBOMa AAepLAMM 36inblUMAAC B MOPIBHAH-
Hi 3 KOHTPO/IbHOO rpynoto B 2,81 (B Nepwii rpyni)
Ta 2,15 (8 gpyrin rpyni) (taba., puc. 1).

Ta6nuusa — KinbKicTb ABosaepueBux Ta ABOAAEPHUX rena-
TOLMUTIB NPU eKcnepumeHTasIbHOMY MoAentoBaHHi 610Ka-
AU NOTeiHi3y040ro ropMoHy TPMNTOPEeNiHOM 3 A0JaBaH-
HAM KBEpPUETUHY

TpunTopeniH TpuntopeniH +KBepuetuH

[BOAAEpLEBI| ABOAAEPHI |ABOAAepuUeBi| ABOALEPHI

KOHTPO/b 1,7+0,37 0,3+0,065 1,7+0,37 0,3+0,065
Imicaub 2,410,523 1,7+0,37* 2,2+0,48 1,54+0,336*
3 micAup 4,78+0,142* |3,1+0,6763** | 3,66+0,498* | 2,52+0,549*
6 micAupb 4,76+0,145* | 3,8+0,829** | 4,08+0,289* | 3,9+0,85**
9 micAupb 5,4+0,178** | 7+0,527** |4,88+0,064* | 5,3+0,156**
12 micaub 5,7£0,243** |7,14+0,557** | 5,3+0,156** | 6,6+0,44**

Ha 6- micAupb cnocTepekeHHA KifbKicTb ABO-

AfEepLEeBUX KNITUH 3MEHLWNNACb B MOPIBHAHHI 3
nonepegHim TepmiHom obcTexkeHHA B 1-M ekc-
nepMMeHTasnbHIN rpyni, ane NoKasHUK CTAaTUCTUYHO He
[OCTOBipHWIA (Tabn., puc. 2). [pyra rpyna nokasana TeH-
AeHUito A0 36inblWeHHA | cTaHOBWAA KAITUH B NOAi 30py
— 4,080,289 — npu p<0.01 B NOPiBHAHI 3 FPYNOI KOHTP-
onto. [HAeKeH ABOAAEPLEBOCTI HA 6-M MicALb CTAHOBUAM
0,094 1a 0,079 BignosigHo £o rpyn.

[eB’ATniN micAub CrocTepeXeHHA XapaKTepusyBas-
Cb BMCOKMMM KOHLEHTpaLiaMM ABOAAEpLEBUX renaTo-
umTiB B noni 3opy. KinbKicTb ix ctaHoBuna 5,4+0,178 Ta
4,88+0,064 npu p<0.01 BianoBiAHO B NOpPiBHAHI 3 rpy-
MO KOHTPOIO. IHAEKCU TaKOXK 36iNbLUEHHI | CTAaHOBMAK
0,109 Ta 0,097 BignosigHo.

Ha 12-i1 micaub crnocTepe)keHHs Hamu byno BCTa-
HOB/IEHO, WO MNOKAa3HWKK ABOAAEPLEBOCTI 36i/blIeHHI
B pasu, TaK B nepuwii rpyni B 3,35 pasiB — cTaHOBUAN
5,710,243 B noni 30py, Ta 5,3+0,156 B Apyriit rpyni npu
p<0.01 B nopiBHAHI 3 rpynoto KoHTpoto (Taba.). IHaeKcK
asoaaepHocti ctaHosuaun 0,116 ta 0,106 BianosigHO A0
rpyn (pumc. 3).

Mpn mopdonorivHoMy [OCNiAMKEHHI ABOAAEPHMX
renaToumTiB, TeHAEHLIA MOKa3HMKA MOKa3yBasna Hapo-
cTatoye 36iNblUeHHA MOYMHAlOYM Big, Neploro micaus
crnocTepexeHHa B 060X eKcrnepuMmeHTaslbHUX rpynax.
TaK iHAEeKC ABOAAEPHOCTI nepworo micAya ckaas 0,031
(nepwa rpyna) Ta 0,023 (apyra rpyna) i gBaHaguAaToro
micsaua 0,144 (nepwa rpyna) Ta 0,136 (apyra rpyna) Bia-
nosiaHo (puc. 4).

PucyHok 2 — MopdoreHes renaTouuTis 3 ABOMA AA4epUAMU Ta
ABOMA AApPaMuU B rpyni TBapUH Npu BBeAeHHi TpunTtopeniHy (T) Ha
6- Micaub cnocTepeXkeHHA. 3a6apBieHHA reMaTOKCUNIH-€03UH.
36inblweHHs: 06. x40, ok. x10. NMo3HaueHHA: 1 — aBOAAEpUEBi rena-
TOUMTH, 2 — ABOAAEPHI renatounTu, 3 — makpodar neviHku.

Npumitkn: * — p<0.05; ** — p<0.01 B NOPIBHAHI 3 FPYNOO KOHTPOIO.

Mpy mopdonoriyHomMy JOCAIAXKEHHI HAMMW Ha Kifb-
KiCTb MITO3iB B MOMAX 30pYy Ha Pi3HUX CTPOKax eKcre-
PUMEHTANIbHUX MoZesieil BCTAaHOB/IEHO, WO aKTUBHICTb
Bi3yanisyBanacb i BuABAAnacb B rpyni 6e3 AogaBaHHA
KBEPUETUHY Ha 6-M micAub CnocTepexeHHA, Wo npu
[0AaBaHHI KBEPLETUHY BUABNANACH TiIbKM Ha 9-N mi-
caupb. MaKkcMMym nokasHuKa bys Ha 12-1i micaub B 060x

PucyHok 1 — MopdoreHes renaTouuTis 3 ABOMA AAepLAMU Ta
ABOMA AAPaMM B rpyni TBAPUH NPU BBEAEHHI TpUNTOpesniHy 3
AopasaHHAM KBepueTuHy (T+K) Ha 3-i micaub cnocTepekeHHs.
3abapBneHHA reMaToKCUIiH-e03uH. 36inblueHHn: 06. x40, ok. x10.
Mo3HaueHHsA: 1 — ABoAAepLEeBi renaToumnTy, 2 — ABOAAEPHI renarto-
umTH, 3 — Makpodar neyiHku.

PucyHok 3 — MopgoreHes renatouuTis 3 ABOMa AgepuaMM Ta
ABOMA AAPaMuM B rpyni TBApPUH Npu BBeAEHHi TpunTtopeniHy (T) Ha
12-ii micaub cnoctepexkeHHA. 3a6apBNeHHA reMaTOKCUNIH-€03UH.

36inbLeHHA: 06. x40, oK. x10. Mo3HaueHHsA: 1 — ABOAAEpLEBi rena-
TOUMTH, 2 — ABOAAEPHI renatouunTy, 3 — makpodar neviHku.
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KinkKicTk BOAZIEPIMBHX TENATOIHTIR
~

6 mic. 9 mic.

Ipyna nocnimxenHs

KouTpons 1 mic. 3 mic.

4
3
a

JocnigKeHHA AEeMOHCTpYoTb, WO Mo-
NiNNOIAHI KAITUHWM BigirpatoTe BaXKAMBY
posib y GOpMyBaHHi CKIagHOI reHOMHOI
CTPYKTYPU PaKoBMX NyXauH [22]. Y 38’A3Ky
3 UMM OpraHiam po3BMHYB MexXaHi3Mu, AKi
obMmexytoTb iXHIO nponidepauito: akTuBa-
Lil0 3anporpamMoBaHuX LWAAXIB KAITUHHOI
3arnbeni abo crapiHHA HeBAOB3iI micns ix
YTBOPEHHA, @ TAaKOX iHiLitOBaHHA iIMYHHOT
BignoBiAi, Wo cnpuae ix enimiHawii [23].

B nonepeaHix Hawmx poboTax Hamwu
6y/10 BCTAaHOB/IEHO, WO Mif, BN/AMBOM TpUn-
TOpeniHy PO3BMBAETLCA OKUCHUI CTpec B
TKaHMHAX MeyiHKn moxe ByTn nos’s3aHoO

12 mic.

PucyHoK 4 — KinbkicTb gBOAAepLEeBMX renaTouuTis B NoJi 30py B rpyni TBAPUH Npu
BBeAeHHi TpunTtopeniHy (T) Ta rpyni TBApUH, AKMM HA /i BBEAEHHA TpUNTOpeniHa
BBOAUAM KBepueTuH (T+K) Ha pisHUX TepmiHax AoCNigKeHHA.

3i 3HWXKEHHAM TecTocTepoHy [24], wo nig-
TBEpAKYETbCA B poboTax Kasarinaite [25]
Ta iHWMX BYEHMX. AK BiAOMO, OKMCNHOBAb-

6
5
4
3
2
1 '
0
KOHTPOOAb 1 micaub 3 micaup 6 micAub 9 micaub
B TpunTOpeniH NaTonoriyHi mitosu M TpunTopeniH + KBapueTuH Natonoridni mitoau

HWUM CTPeC HaJA€ BUPAXKEHY LLUTOTOKCUYHY
AOito  yepes TpaHcmMembpaHHWMIA  peuen-
Top Fas i Moro niraHa (Fasl), abo KopoTky
Fas-cuctemy, Wo NpM3BOAMTb 40 aKTUBALT
MiTO3y B renatoumTax. BuasneHa ekcnpe-
cia Fas niraHay de novo obymoBneHa reHe-
paLieto akTUBHUX GOpPM KMUCHIO [26]. Tak aK
Ha MOBEPXHi renaTouuTiB eKCnpecoBaHUM
i Fas peuenTop, Ue CBiAYUTL NPO Te, WO
KNITUHU NEeYiHKM MOXKYTb OYyTU 3any4yeHi B
anonTo3 [27], abo 3 NopyLleHHsAM Moro i
nepexis, B MiTOTUYHWI NoAin Yyepes napa-
260 ayTOKpPUHHI MexaHizmu [28].
MigcymoBytouMn, nediHKa € €EANHUM
OpraHOM OpraHiamy, SKWUWA  MOAYNIOE
CBilA BMICT nn0igHOCTI nicna BNAMBY pis-
HUX YMHHUKIB AKI NpU3BOAATb A0 CTpecy
pa3om, Hali pe3ynbTaTv MOKasyTb, LWO

12 micaup

PucyHoK 5 — KinbKicTb miTo3iB B renatoyutax B nosi 3opy B rpyni TBApUH Npu BBEAEHHI
TpuntopeniHy (T) Ta rpyni TBapuH, AKUM Ha TNi BBEAEHHA TPUNTOpENiHa BBOAUAU

KBepueTuH (T+K) Ha pi3HUX TepmiHax gocnigKeHHs.
eKcrnepMmeHTanbHUX rpynax, 6e3 cTaTUCTUYHOI pPi3HML
(puc. 5).

36iNblUEHHA KiNIbKOCTI renaTtoumTiB € Ba*KJIUBUM
afanTUBHUM MexXaHi3MoM, Lo 3abe3nevye CTilKicTb Ta
pereHepaLito NevyiHKM 3a yMOB NOLWKOAKEHHA abo cTpe-
cy. Ak, BiZOMO Mmoninnoigm3sauia — ue cTaH, Npu KoMy
KNITUHM MicTaTb Binblie ABOX HabopiB romMonoriyHmX
Xpomocom. Lle asue aosoni nowunpeHe 8 npupogi. Y
CCaBLiB MOBHA NoAiNNoigia opraHiamy 3as3Buyall € fe-
TaNbHOIO, NPOTe AeAKi TKAHUHU MOXKYTb HabyBaTu nes-
HOro PiBHA NOANINAOIAjT BNPOAOBX CBOr0 HOPMa/ibHOro
KUTTEBOTO UMKAY. PoOpmyBaHHA MONINAOIAHUX KAITUH
BifOyBa€ETbCA BHACNILOK 3MTTA KNITUH abo nopyLleHb y
npoLecax KNiTMHHOTO NOAINY, TAaKMX AK eHaopenikaLis,
MITOTUYHE NPOCAN3AHHA YN HELOCTaTHICTb LIUTOKIHE3Yy.
MoninnoigHi KNITUHKU YacTo 3’'ABAAIOTLCA Y BiANOBIAb Ha
pi3Hi cTpecoBi GaKkTopuW, 30KpEeMa MeXaHiYHUIN UM meTa-
60niyHnI cTpec. BogHouac ix HagMmipHe PO3MHOMKEHHSA
MOKe NPU3BOAMTN A0 reHeTUYHOoi HecTabinbHocTi [21].

3MiHa npodinto NAoigHOCTI MoXe Tenep
PO3rNAAAETLCA AK MapKep MeTaboniyHux
po3nagiB NeviHKu.

BucHOBKM.

TpuBane ueHTpasbHe ONOKYBaHHA CUHTE3y AtoTe-
THi3yt04Oro ropmMoHy TPUNTOpPENiHOM, MPU3BOAWUTL [0
PO3BUTKY OKMCHOIO MOLIKOAMKEHHA MapeHXiMn NeviHKn.
Peakuia napeHximyM nedviHKM nposeasnacs 36inblueH-
HAM iHAEKCY NNOIAHOCTI, iHAEKCY AAEPHOCTI Ta KiZIbKOCTI
MiTO3iB B renatoumnTax Ha 6inbl nisHix TepmiHax gocni-
OKeHHA. KBepueTUH NO3UTUMBHO BMN/AMBAaE Ha nepebir
OKCUAATUBHOTO CTPECy B MeviHu,i.

MepcnekTMBM NOAANBLUUX AOCNIAKEHD.

MiTOTUYHI NopyLUeHHA B renatouuTax € Ba*KAMBUM
MapKepPOM Yy PO3BUTKY MeYiHKOBUX natonorii. Jocni-
OXKEeHHA MeXaHi3MiB LuX NopylueHb A03BOJIAE PO3PO-
6ns8TK HOBI MiaxoAn A0 Tepanii Ta NpodinakTMKM 3a-
XBOPIOBaHb NeYviHKKU. MepcnekTMBHUM, Ha Hal Nornag,
€ BUAB/IEHHA WAAXiB BNAMBY pibodiaBaHoigis, a came
KBEPUETUHY, Ha MOX/IMBICTb KOPUTYBabHOrO edeKTy Ha
CTPYKTYpY renatouuTiB LLypiB CamLiB NpW TeCToCTepo-
HiHAYKOBaHMUX TOPMOHANIbHUX 3MiHaX.
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OVHAMIKA IHOEKCY AAEPHOCTI TA KIZIbKOCTI MITO3IB B FENMATOLUTAX 3A YMOB LIEEHTPA/IbHOI BJIOKA-
AW CUHTE3Y NIOTEIHI3YIOHOro rOPMOHY 3 AOAABAHHAM KBEPLLETUHY

Monue’ana 0. A., CteuyK €. B., LUenitbkKo B. I., bopyTa H. B., Binxosa O. B., MenuneHko J1. b., JiucaueHko O. [.

Pestome. MopyLlweHHA MITOTUYHOT aKTUBHOCTI renaToumUTiB MOXKYTb 6YTW 3yMOB/IEHI BNJIMBOM TOKCUYHUX peyo-
BWH, BipYCHUX iHPEKLiN, reHETUYHMX MyTaLii, OKCUMAATUBHOIO cTpecy Ta AediuMToOM NOXKMUBHUX efieMeHTiB. Ouc-
bYHKLIA MITO3iB CNPUYMHAE PO3BUTOK TAMKKMX MATONMOMYHUX CTAHIB, TaKUX AK renaTouentonAapHa KapuuHoma, oi-
6po03, UMPO3 i NeYiHKOBa HEAOCTATHICTb. [eHOMHA HecTabinbHICTb 34aTHA 3HUMKYBATU pereHepaTUBHUI NoTeHLian
NeyviHKK, Wo HeraTMBHO BM/IMBAE Ha ii PYHKLIOHA/IbHY aKTUBHICTb.

MeToto gocnigKeHHs 6yno BU3HAYEHHS 3MiH Y AMHaMILi N0IAHOrO iHAEKCY, AAEPHOro iHAEKCY Ta YacToTU Mi-
TO3iB Yy Pi3HMX MNiATMUNAX renaToumMTiB 32 YMOB LIeHTPa/IbHOro 6/10KYBaHHS CUMHTE3Y JIIOTEIHI3YHUOro ropmMmoHy npu
TpuBanin Aji TpunTopeniHy 3 AoAaBaHHAM KBEPLETUHY A0 PaLioHy TBAPUH.

JocniprKeHHA npoBeseHo Ha 60 ctateBo3pinunx 6inmx Wwypax-camuax macoto 140-160 r. O6’ekTom aHanisy bynau
TKaHMHM NeYiHKKW. TBapUH PO3NOAIANAM Ha Tpu rpynu. KoHTposibHa rpyna (1 rpyna) otpumyBsana ¢isionoriyHuii pos-
ymH (10 TBapwmH). Opyrii rpyni niawkipHo BBOAUAM audepeniH (TpuntopeniHy emboHaT) y o3i 0,3 mr aitoyol pe-
YOBMHM Ha 1 Kr macu Tifla, NpUYoMy npenapaTt MaB aKTUBHICTb NpoTarom 365 aHis (25 TBapuH). TpeTili rpyni 6yno
BBEeAEHO TPUNTOPENiH y Tilh camii ao3i (0,3 mr/Kr macu Tina) y NnoeaHaHHi 3 KBePLETUHOM, KU AoAaBanu A0 pali-
OHY Yepes racTpasbHUIA 30HA TPUYi Ha TUKAEHb (25 TBapuH). 3abip maTepiany 3aiicHoBanu yepes 1, 3, 6, 9 Ta 12
MicALiB, @ TBAPWH BUBOAW/IM 3 EKCNEPUMEHTY LUIAXOM Nepeno3yBaHHA edipHOro HapKosy.

byno BCTaHOBNEHO, WO TPUBAJIE LLEHTPASIbHE MPUrHIYEHHA CUHTE3Y JIFOTEIHI3YyI0YOro ropMoHYy 33 A0MNOMOro
TPUNTOPENiHY BUK/IMKAE OKMCHE NOLLKOAMEHHA NapeHXiMM NeYviHKkW. Bianosigb neviHKOBOI NapeHXiMn xapaktepwm-
3yBa/iacA NiABULLEHHAM NAOIAHONO iHAEKCY, AAEPHOro iHAEKCY Ta KiIbKOCTi MiTO3iB y renaTtoLmnTax Ha NisHix eTanax
DOCNiAXKEHHA.

KBepLEeTUH Cnpuse 3HUKEHHIO IHTEHCUBHOCTI OKCUAATUBHOIO CTPECY B MeYiHL,i, MO3UTUBHO BR/IMBAOYM HA MO0
nepeoir.
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DYNAMICS OF THE NUCLEAR INDEX AND MITOTIC NUMBER IN HEPATOCYTES UNDER CENTRAL BLOCKADE OF
LUTEINIZING HORMONE SYNTHESIS WITH QUERCETIN SUPPLEMENTATION

Polyviana O. A., Stetsuk Ye. V., Shepitko V. I., Boruta N. V., Vilkhova O. V., Pelypenko L. B., Lysachenko O. D.

Abstract. Impaired mitotic activity of hepatocytes may result from exposure to toxic substances, viral infections,
genetic mutations, oxidative stress, and nutrient deficiencies. Mitotic dysfunction contributes to the development
of severe pathological conditions, including hepatocellular carcinoma, fibrosis, cirrhosis, and liver failure. Genomic
instability can reduce the liver’s regenerative potential, adversely affecting its functional capacity.

This study aimed to investigate the dynamics of the ploidy index, nuclear index, and mitotic frequency in different
hepatocyte subtypes under conditions of central blockade of luteinizing hormone synthesis during prolonged
exposure to triptorelin, with the addition of quercetin to the animal diet.

The study was conducted on 60 sexually mature male white rats weighing 140-160 g. Liver tissue was used as the
object of analysis. The animals were divided into three groups. The control group (Group 1) received a saline solution
(10 animals). The second group was subcutaneously injected with Diphereline (triptorelin embonate) at a dose of
0.3 mg of active ingredient per kilogram of body weight, with the drug remaining active for 365 days (25 animals).
The third group received triptorelin at the same dose (0.3 mg/kg body weight) in combination with quercetin, which
was administered via a gastric probe three times per week (25 animals). Tissue samples were collected at 1, 3, 6, 9,
and 12 months, and the animals were euthanized by an overdose of ether anaesthesia.

Prolonged central inhibition of luteinizing hormone synthesis with triptorelin was found to cause oxidative
damage to the liver parenchyma. The hepatic parenchymal response was characterized by an increase in the ploidy
index, nuclear index, and mitotic number in hepatocytes at the later stages of the study.

Quercetin contributed to reducing the intensity of oxidative stress in the liver, exerting a beneficial effect on its
progression.

Key words: liver, hepatocyte, mitosis, testosterone, luteinizing hormone, oxidative stress, quercetin, antioxidant,
triptorelin.
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