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STRUCTURAL CHANGES IN RATS’ OVARIES AFTER HORMONAL THERAPY
FOR PRECANCEROUS CONDITIONS
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Ovarian cancer is a principal cause of death acouaits for 25% among all gynecological tumors. dine of this study is to
establish efficacy of hormonal treatment for preeaous conditions in rats’ ovaries. We used matiiBéskind’s method and made
intramuscular injections of gonadotropin-releagingmone agonist for precancerous conditions tretriiée described morphological
changes in rats’ ovaries in different terms of hamal treatment. Thus, from the®S@ay, this leads to total hydropic degeneration of
ovarian cells or atrophy of the ovary. From thenGlity the treatment is still effective, howeverasa observe collection of luteal cells
with normal cytoplasm. From the ®@ay, it is no longer effective and doesn't leadiégeneration of cells, we observe follicular and
lutein elements in the ovary with cellular atypisigns. Thus, from the 9Qday, the ovarian tissue becomes resistant to hwimo
influence and the treatment is ineffective.

Key words: precancerous conditions, ovary, Biskind's modefmional therapy, gonadotropin-releasing hormonaisgo
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CTPYKTYPHI 3MIHU B A€CYHUKAX I YPIB IIICJISA TOPMOHAJIBHOI'O JIIKYBAHHSA
HEPETYXJIMHHUX CTAHIB

Pak sl€qHUKIB € HAOLIBII YacTOI0 MPHYMHOIO CMEPTi 1 cTaHOBUTH 25% cepel| BCIX IHEKONOTYHNX ITyXJIUH. Y TTOHepeIHix
JOCTIDKCHHSX MU OIMCYBaId MOPQOJIOTiYHI 3MiHH B S€YHUKAX IIypiB Ha pisHuUX cTpokax (17, 27, 75, 120, 228st) micns oreparii
Biskind. Mertoro 1aHOrO JOCIIIKEHHS € BCTAHOBUTH €()EKTHBHICTH TOPMOHAIBHOIO JIIKYBaHHS EPEIIYXIMHHUX CTAaHIB B SIEYHHKAX
nrypiB. [licias ZBOCTOPOHHBOI OBapieKTOMil MU TEpEeCcagiiid OWH SEYHUK B CEIE3IHKY i BUKOHYBAJIM BHYTPIIIHBOMS30Bi iH'€KLIl
aroHicTa TOHAJOTPOIH-PrTI3HHT-TOpMOHY (Oycepernin-neno 0,15 mr) 1y Kopekiii HepearyXJMHHUX CTaHiB. PaHHIM MOYaTok
mikyeaHHs (3 3040 1HS) NPU3BOAMB O MOBHOI TiPOIiYHOI AMCTpOdii KIITHH sedHnka abo fforo arpodii. 3 6010 mHs micist
TpPaHCIUIAHTALL] SI€IHHKA, JTIKYBaHHs BCE 11e 0y10 epeKTHBHUM, IIPOTE MU CIIOCTEPIraiy CKyMYEHHsI JIFOTETHOBOI KIIITHH 3 HOPMaJIbHOIO
LMTOIIA3MOIO 1 sApaMHu cepell KIITHH 3 rifponiuHoro auctpodiero. ITisHil noyarok Tepamii (3 9010 nHs) OyB Hee)eKTHBHUM i He
MPU3BOAUB A0 AUCTPOdii KIIITHH - MU cTIoCTepiraiy GOiKyIspHi 1 IFOTETHOBI eJIEMEHTH B SI€YHUKY 3 O3HAKAMH KJIITHHHOTO aTHIT3MY, &
TKAaHHHA SIEYHNKA CTaBajIa CTIHKOIO JI0 TOPMOHAIIBHOTO BILIHBY.

Kuio4oBi cjioBa: TieperyxJIMHHI CTaHH, MMEPEIpakoBi CTaHH, S€YHUK, mozmenb Biskind, ropmonansha Teparris, arosict
TOHAIOTPOMIH-PIJTI3UHT-TOPMOHY, ITyXJIMHA CTaTEBOTO TSKY.

The study is a fragment of the research projectai@ies in internal organs and regulatory systemthé conditions of
experimental damage and historical aspects of loigio cytology and embryology development in Ukraistate registration No.
0116U000121

Ovarian cancer (OC) is a principal cause of dgathadccounts for 25% of all types of gynecological
tumors. According to data from International caragency, about 225 000 of nhew OC cases are raggister
every year and about 140 000 women die every yeartd OC [6]. While cancer is considered to be
multifactorial disease, the endocrine and metalaiiorders play an important role in tumor develeptn
from the glandular epithelium (e.g. tumors of endoiam, mammary gland, ovary) [7, 8, 10].

More than 32% of females do not survive more thgedr after the diagnosis establishment, what is
due to the following reasons: 1) the patients aeuhifor the treatment with 11l and IV stages of QdSually,
disease is asymptomatic or appears with unspesjfioptoms; 2) fast clinical manifestation and early
beginning of metastatic process.

Biskind M.S., 1944 has confirmed the theory of homal cancerogenesis by developing a method of
transplantation of one ovary on the spleen aftatdval ovaryectomy [5]. Thus, the transplantedped the
sterilized female rat was vascularized at the esgef the spleen and produced estrogens thanfellttie
vein and were inactivated in the liver without irghce on the pituitary gland. As a result, the raeigm of
negative feedback was violated, which provide tpengroduction of gonadotropic hormones of pituitary
gland and constant stimulation of follicular epiitn® of the ovaries and formation of atypical agmplexes.

However, the question of carcinogenicity of gonemfit hormones remains open because it was not
possible to get ovarian tumors in the experimentsiogple administration of gonadotropins, which is
explained by the antigenic properties of these boes [1].

Pathogenesis of OC includes following factors: inetia (hypercholesterinaemia) and dishormonal
disorders (hyperestrogenemia, disorders of hypatiahypophisial system), disorders of compensation
mechanisms (hyperconversion of androgens into g&sis in adipose tissue, muscles, hyperfunction of
hypophisis during puberty period), disorders of mme function, genetic predisposition to cancerlfd,
Therefore, early diagnostics of OC is crucial faccessful treatment.
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The purpose of the study was to establish efficacy of precancerouslions prevention in rats’
ovaries by using gonadotropin-releasing hormoneliagao study structural changes in rats’ ovastesr
treatment.

Materials and methods.The study carried according to ethical standafd&aropean Convention
for the protection of vertebrate animals used fgreeimental and scientific purposes” (1985), antk@ive
EU No. 609 (1986).

The animals were divided into control group (1@ reithout treatment), and experimental group (30
rats with treatment). The animals from both growmse operated according to Biskind’s model in our
modification. After bilateral ovariectomy, one dfet ovaries was transplanted to the spleen. Inctse
estrogens and progesterone, produced by ovarm@refignter the liver via portal vein. These horraare
inactivated in the liver and do not reach hypophyaid hypothalamus. Consequently, hypophysis and
hypothalamus fail to determine the presence obtlay in rat's organism. Increased level of gonaxt
hormones created conditions for ovarian tissueferation and precancerous conditions developn¥gnt [

On the 128 day we performed laparotomy for rats in controbugr and took ovaries for
morphological investigation. The animals from expental group received GhRH agonist (Buserelin-jlepo
0.15 mg intramuscularly in different terms of ppstative period: on 30day (1 time per month, totally 3
injections, subgroup 11-1), on B@lay (1 time per month, totally 2 injections, suhgy I1-2), and on 90day
(1 time, subgroup 1I-3). The laparotomy and exciglobiopsy to the experimental group of rats were
performed on 120day after the surgery.

Preparation of the tissue sample: pieces of ti@sRe0.5 cm thick were cut out from the ovary and
fixed in 10% neutral formalin solution. Alcohols different concentrations were used to dehydradixied
material, gradually increasing from 50-70 to 10@rdes. Then the tissue was sealed in paraffin and
impregnated with xylene. After impregnation of tigect with liquid paraffin at the temperature 656 ° C
the tissue samples were allowed to harden at reoipdrature with paraffin in paraffin block.

In order to undertake a histological examinatidetdgram sections of ¥m size were made from
paraffin blocks, cut out on a HM 340E rotary mioroe. To study the microscopic structure of the yvée
sections were stained with hematoxylin and eosin.

The monoclonal antibodies were used to identifg’ ratmor nature from control group without
treatment, such as: Ingibin-alfa (DAKO, clon R1alIi€tinin (DAKO, clon DAK-Calret), MelaA (DAKO,
clon A103).

Results of the study and their discussionn rats’ ovaries from control group the followinganges
were observed on the 120th day of postoperativiegesvaries were enlarged, there were few cysohs
with dark I|qU|d inside (fig. 1). Whlle cuttlng oot/ary from the spleen we observed significantditeg

i Morphological examination revealed the
following changes in the microstructure of the
ovary in all animals of the subgroup: no
differentiation between cortical and medulla
substance. Ovarian tissue is represented by
numerous luteal bodies in active and reduction
phase. A follicular cyst was also detected in one
rat from the same experimental group.

There was a difference in another animal,
namely: numerous luteal bodies in reduction
phase with large amount of hemosiderin in the

¢ . ' cytoplasm of cells. The simple cysts were
Fig. 1. Structure of rats’ ovary on the [2ay after operation without revealed in the ovarian parenchyma lined by the
treatment. Enlarged ovary with few cystic lesiorsde. flattened epithelium. In addition, the folli-

cular cysts with eosinophilic content were fountde Tevelopment of follicular cysts on the 120th dathe
postoperative period we associate with the operatoformed in proestrus.

Nuclei has ovoid shape, are basophilic, clearlyalized, centrally located. Figures of mitosisraoe
detected. Hemosiderin deposits are found in tleenstrof tumor cells. In the cytoplasm of some tuoadis, a
similar pigment was detected.

The nature of the tumor was confirmed by immunolkis¢mical investigation: there was positive
response to inhibin-alpha (DAKO, clone R1) andetailin (DAKO, clone DAK-Calret 1) (fig. 2).

Inhibin-alpha is a heterodimeric protein that inisilor activates pituitary FSH secretion. A positiv
response to inhibin-alpha can be found in Sertllscgranulose, adrenocortical and some other &imo
Calretinin is a calcium-binding protein that isusturally similar to inhibin and protein S100; ised for
differential diagnosis of many tumors, particuldolgtween sex cord tumors (Sertoli-Leydig ovariandts)
from Sertoli-like endometrioid carcinoma.
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A positive reaction to melan A (DAKO, clone A103) observed as well. Melan A stands for
Melanoma Antigen and is used for immunohistochehuoafirmation of melanoma, differential diagnosis
between adreno-cortical, renal cell tumors, andneadditional antibody in the diagnosis of sex dardors.

In this case, there was Sertoli-Leydig tumor.

Immunochemical analysis confirmed that histologisalicture of tumor corresponded to tumor
developed from Sertoli-Leydig's cells: positiveatsan with Ingibin alpha (DAKO, clon R1) and Calretinin
(DAKO, clon DAK-Calret 1) in Sertoli's cells; andbgitive reactionMelan A (DAKO, clon A103) with
Leydig's cells.
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Fig. 2. Microstructure of rats’ ovary on the 2fay after operation without treatment. Positispomse to Inhibin alfa (A) and Calretinin (B)
in tissue sample, oc.10 0b.40.

4"

Rats from Group |l received injections of gonadoitchormone agonist (0.15 mg GnRH agonist
Buserelin-depo). Mechanism of GnRH agonist acsdoliowing: medication competes with the receptair
the cells of the anterior pituitary gland, what seasia short-term increase of sex hormones levabid.
Continued use of therapeutic doses of the drudtsasucomplete blockade of gonadotropic functidrine
pituitary gland in 12-14 days, thus inhibiting thecretion of LH and FSH. As a result, we obsehee t
inhibition of sex hormone synthesis in the gonadsch is manifested by a decrease in the concanirat
estradiol in the blood plasma to post-menopaudaksdn women and a decrease in testosterone tdaten
post-castration levels in men. Bioavailability ighy maximum plasma concentration is reached irh2t8s
after intramuscular injection and is maintainea #vel sufficient to inhibit pituitary gonadotropsynthesis
for at least 4 weeks [7]. Ovaries of rat’s in sugr 1l-1 were significantly decreased in size aad features
of atrophy. Microscopic examination revealed theodier of cytoarchitectonics of ovarian tissue,
differentiation into cortical and medulla layersalssent, no follicles in sample. The rat ovariaipehyma is
represented by a cellular infiltrate consistingved degenerated cells populations: 1) granulosslwells are
located in the center of tissue sample; 2) theiesmleells are localized peripheraly and have siiydropic
dystrophy (fig. 3).

Dystrophy is a typical pathomorphological procésdicating ischemic, toxic cell damage, or early
autolysis. Hydropic dystrophy is usually a revassecess and when the factor ceases, the cell necda
the basis of microscopy it is impossible to detasrhe degree of damage to the organelles of mcektate
of hydropic dystrophy.

Dystrophy reflects impaired protein-water-electtelymetabolism, accompanied by changes in
colloid-osmotic pressure in the cell. Increased brame permeability, disintegration of lipoprotein
complexes, activation of lysosomal system enzynessnesult in cell death (fig. 4).

Tissue atypia was characterized by absence otaband medullar parts of the ovary, formation of
atypical collections of cells, large cysts withigllical and squamous epithelial lining, absencéoliituls.
Cell atypia was characterized by cellular polym@ph different sizes and shapes of cells, increaset
hyperchromic nuclei, double-nuclei cells
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Fig 4. Microstructure of rat ovary subgroup Il-2afLl20 days of
the experiment. Hematoxylin-eosin, oc.10, ob.40 the experiment. Hydropic dystrophy. Hematoxylinkeosc.10, ob. 40

Fig. 3. Microstructure of rat ovary subgroup lifiea120 days of

In animals from subgroup II-3 (with late beginninfjtreatment - from 90th day), 2 variants of
ovarian structure were observed during histologigaimination. In 6 of 10 animals, the ovarian petigma
is represented by a cell infiltrate consistingved tdegenerated granulosa-luteal cell populatiotkarcenter
and theca-luteal cells peripherally. Part of theepehyma is replaced by a cystic mass with an littdining,
cystic mass is surrounded by theca cells. Aslo bseved capsule around the ovary and connectsigetis
septs going inside ovarian parenchyma and sepgudtisters of luteocytes.

In 4 out of 10 animals from subgroup 1I-3, the daarissue was separated from the splenic pulp by
connective tissue with lymphoid infiltration. Inree places there was no clear boundary in the domtea
between two organs. The ovarian parenchyma cordistgeal bodies, primordial, primary, secondang a
atretic follicles. Some follicles have cystic compat. A follicular cyst with eosinophilic contenag/found.

So, if drug administration is started lately, tlmevention of precancerous conditions is not effecti
In 4 of 10 animals, viable follicular and luteakmlents were observed [4]. As shown above, follicula
elements develop into follicular cysts and atypicell complexes, and theca-granulosa cell tumors ca
develop from luteal bodies with a favorable horntdi@kground. At the same time, the histologicatipe
of the ovaries 6 of 10 animals is similar to th&dibgical picture of the ovaries from rats’ subg® II-1 and
[I-2. This situation probably occurs due to differphase of estrous cycle, when operation was noeeft.

Thus, with late onset of hormonal correction, atgpprocesses in ovarian tissue progress, follicula
and luteal elements are present simultaneously.rostiopic examination revealed cytoarchitectonics
abnormalities in all subgroups of experimental at@nthe parenchyma of rat's ovary was represdoyeal
cell infiltrate consisting of two degenerated gilara-lutein cell populations located at the cewithr signs of
hydropic dystrophy and atrophy. The hydropic dydtso reflects a disorder of protein-water-electiolyt
metabolism, which is accompanied by changes imidetismotic pressure in the cell [7, 8]. We recdrde
single cystic formations with a flattened atrophagithelial lining adjacent to the connective tesstrands
that penetrate the parenchyma.

Long-surgery GnRH agonist can be used to correctotrarian pretumor conditions, which are
competitively associated with GnRH receptors aadsitoryly increase the secretion of lutheinizibgY and
follicle-stimulating hormones (FSH). In resultssdasitization and decrease in the number of GnRépters
of gonadotropic cells of pituitary gland, whichdeato decreased synthesis and secretion of goopoty
and in the ovary provided of atrophic changesénitsue.

So, concluding results of the experiment, GhnRH &faan be used for precancerous conditions
development after operation according to Biskindleho

Z

We demonstrated the development of precanceroutitioms with tissue and cell atypia signs in rats
ovaries on the 130 day after ovary transplantation to the spleen.stme cases histological and
immunohistochemical picture was similar to Sert@itdig cell tumors.

Usage of gonadotropin releasing hormone (GnRH) iaganeffective for precancerous conditions
prevention in the ovary, if treatment is startedyea

So, administration of GnRH agonist from 30th dagrasurgery leads to a decrease secretion of FSH
and LH, which are required for proliferation of tteuctural components of the ovary. As resultedegative
changes of the ovarian cells (total hydropic dystyoof cells) were observed. Hydropic dystrophy can
probably be considered as a therapeutic pathomsigpae response to GhRH administration.

If we start GnRF agonist administration after 99, daerapeutic effect of the hormonal treatment is
less likely. Follicular and luteal elements arespre in the ovary and precancerous conditions desel
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CARDIOGENESIS CHANGES AFTER THE PLUMBIC ACETATE IMP ACT IN RATS UNDER
THE CORRECTION CONDITIONS IN THE EXPERIMENT

e-mail: verashatornaya67@gmail.com

The purpose of the study was to determine the rogesfetic patterns of forming the effects of isalgumbic acetate
impact and the combined action of plumbic acetdte mvetal citrates on the development of the rabrgois heart in the experiment.
With isolated plumbic acetate administering to peeg females in a dose of 0.05 mg/kg, the thickimedaction of the compact
myocardium, walls of the right and the left verdricin the embryo’s heart occurs. The most seaditithe plumbic acetate impact is
the heart right ventricle wall, where not only t@mpact myocardium thinning, but also the increasedber and diameter of the
functioning vessels are observed. The combinedrastnaition of plumbic acetate with the gold citratution (or iron citrate/silver
citrate) prevents the negative effect of plumbietaie on the overall course of cardiogenesis iemdiryos under the experimental
conditions and indicates their bioanagonism.

Key words: embryogenesis, cardiogenesis, plumbic acetaig cgate, silver citrate, iron citrate.
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3MIHU KAPAIOTI'EHE3Y I BINIMBOM BAYKKUX METAJIIB
TA 3A YMOB KOPEKIIII B EKCIIEPUMEHTI VY LI[YPIB

Meroro nociimkeHHsT Oyno BH3HAYCHHS MOP(OTCHETHYHUX 3aKOHOMIPHOCTEH (OpMyBaHHS €(EKTiB 130Jb0BAHOTO BIUIUBY
areTary CBUHIIO Ta KOMOIHOBAHOI Jiii aletary CBHHIIIO 3 I[UTPATaAMU MCTANIB HA PO3BUTOK CEPIs 3apOJKIB IIYPiB B CKCIICPHMEHTI.
IMpu i30:150BaHOMY BBE/ICHHI BariTHAM CaMHISIM arierary CBUHIO B 1031 0,05ur/kr BinGyBa€eThCs 3MEHIICHHS TOBIIMHE KOMITAKTHOTO
MiOKap/y CTiHKHM IPaBOTO Ta JIBOIO HITYHOUKIB cepiisi eMOpioHiB. HailGiibin 4y TiniBo0 /10 Ail alerary CBHHLIO BUSIBISIETBCS CTiHKA
IIPaBOTO IITYHOUKY CEpIls, € CIIOCTEPIraeThes He TUTBKM BUTOHYEHHSI KOMIIAKTHOTO MIOKap/y, a i 30LIbIIEHHS KUTBKOCTI Ta JiaMeTpy
¢dyskmionyounx cymuH. KoMOiHOBaHe BBEIECHHS alleTaTy CBHHIIO 3 PO3YMHOM LMTPATy 30110Ta (ab0 muTpary 3amiza/iurpary cpidna)
HOIePEDKY€E HEeraTUBHUIA BIUIMB alleTaTy CBUHIIIO HA 3arajlbHUH XiJ KapioreHesy eMOpIOHIB IIypiB B eKCIIEPHMEHTAIBHUX YMOBAaX Ta
CBIUHTH MPO iX O10aHTArOHI3M.

Kur04uoBi cj10Ba: emOpioreHes, kapaioreHes, aleTar CBHHIIIO, IIMTPAT 30J10Ta, IUTpAT cpibia, UTpar 3aisa.

The work is a fragment of the research project f&jical foundations of the organ and animal morpéoesis under the
nanometals impact in the experiment”, state regt&in No. 0118U006635.

Despite the significant achievements in the diagnasd treatment of many cardiovascular system
diseases, there is a tendency for their growthkiralde, both in adults and children [4, 5]. Oves ffast 25
years, the cardiovascular pathology among the ptpualof Ukraine has grown thrice, and accordingh®
World Heart League, Ukraine occupies one of thet filaces among the European states in terms délityor
from blood diseases and strokes; in 2009, deaths ¢dardiovascular diseases amounted to 65.2% obtle
number of deaths [2]. The results of numerous studonfirm that one of the etiopathogenetic cao$es
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