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Cadmium compounds have a negative impact on reproductive health and can lead to the formation of diseases
during the prenatal period. The problems of female infertility require in-depth knowledge of the structure, blood sup-
ply and functioning of the ovaries both in normal conditions and under the influence of toxicants. Our study aimed
to experimentally determine the potential gonadotoxic effect of cadmium chloride (at a dose of 1.0 mg/kg). For the
study, 40 female Wistar rats were used, divided into 2 groups (control and experimental) depending on the solutions
received. In each group, females were divided in half: pregnant and non-pregnant. The test substances were admin-
istered to the females intragastrically through a gavage tube once a day, at the same time throughout pregnancy,
and on day 13, the animals were surgically killed, and the body was dissected, removing the ovaries for histological
examination.

In the control and experimental groups, the ovaries of female rats had a structure typical of other mammals, but
in the experimental group exposed to cadmium chloride, changes in the histological structure of the ovaries of preg-
nant and non-pregnant females were found, namely thickening of the protein membrane, decreased follicle growth,
increased number of antral and atretic follicles, irregular follicle borders, reduced, damaged, fragmented/absent
ovocytes, degeneration of follicular granulosa cells; disorganisation, swelling and decreased number of corpus lu-
teum, as well as increased number of fibrils in the connective tissue, hyperaemia of capillaries and venous vessels,

thinning of blood vessel walls, and edema.
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Relationship of the publication to planned research
works.

The experimental study was carried out within the
framework of the research work of the Department of
Medical Biology, Pharmacognosy and Botany of Dnipro
State Medical University “Biological basis of morpho-
genesis of organs and animals under the influence of
trace elements and ultramicroelements in the experi-
ment” (state registration number 0118U006635).

Introduction.

An unfavourable demographic situation has charac-
terised the last decades in Ukraine, deterioration of not
only quantitative but also qualitative characteristics of
the population reproduction mechanism. In the context
of declining birth rates and high overall mortality, repro-
ductive health issues are of particular importance [1].
According to the WHO, reproductive health is a state
of complete physical, mental and social well-being and
not merely the absence of disease and infirmity in all
aspects of the reproductive system, its functions and
processes [2].

The female reproductive system is the most dynamic
biological object. The female genital organs are sus-
ceptible to adverse environmental factors through the
emergence of several new adaptation mechanisms that
acquire the properties of a pathological process under
certain conditions and can subsequently cause patho-
logical changes. Reproductive dysfunction is often asso-
ciated with exposure to toxic substances, including toxic
metals, namely cadmium, lead and mercury, which af-
fect the majority of the population [3-7]. These metals
are listed by the World Health Organization (WHO) as
toxicants of major public health concern [8].

The widespread use of heavy metal cadmium (Cd) in
fuels, fertilisers, ore dumps, along with the use of this
element in industrial production as a galvanic coating to

make parts shiny and corrosion-resistant, as a colourant
in the production of plastics, ceramics, and facing ma-
terials, as a stabiliser in the production of PVC plastics,
as a pigment in the painting of vehicles, processing of
high-quality industrial products, etc. leads to a gradual
increase in the concentration of this element in the en-
vironment [9-14]. Cadmium has a high capacity for ac-
cumulation in the body and is excreted very slowly. In
ultra-low doses (up to 35 pg per day), the body must
produce the protein metallothionein, which removes
heavy metals from the blood; large doses of cadmium
can cause acute poisoning in the body, and constant in-
take of small amounts of it can cause chronic poison-
ing. The chronic effect of this metal has been observed
in the musculoskeletal system, impaired cardiovascular
and excretory systems, damage to liver cells, muscular
system, vascular thrombosis, and destruction of immu-
nity [3-6, 9-14]. Cadmium salts affect the absorption
and metabolism of several essential trace elements, in-
cluding copper, iron and zinc, have a mutagenic effect,
affect spermatogenesis, disrupting the functioning of
the testes and causing their dysfunction, and suppress
the synthesis of male sex hormones [15-17].

The body is sensitive to the effects of cadmium salts
throughout life, starting in utero, and especially during
growth and puberty and pregnancy [18-19]. Depending
on the dose, Cd either enhances or inhibits progester-
one biosynthesis, disrupts sex hormone levels, estrus
cycles and endometrial morphometry, and intrafollicu-
lar processes during oocyte maturation in animal and
human ovaries, reducing fertility [6, 10, 20-26].

Since cadmium is the most widespread toxicant, an
essential area of research is determining the morpho-
logical changes in the reproductive system under the
influence of cadmium compounds.
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The aim of the study.

Experimental determination of changes in the ovar-
ian histology of pregnant and non-pregnant female rats
after thirteen days of intragastric administration of cad-
mium chloride at a dose of 1.0 mg/kg.

Object and methods of the study.

Experiments to study the gonadotropic effect of
intragastric administration of cadmium chloride for 13
days were performed in isolation on 40 mature white
female Wistar rats. The rats were kept in the vivarium of
Dnipro State Medical University under natural light, on
a standard diet and with free access to water and food.
The experiment was conducted in a ventilated room at
an air temperature of 20-25°C and relative humidity of
50-65%, with animals housed in standard plastic cages
with no more than 3-4 animals each.

The animals were kept, and the experiments were
carried out following the provisions of the European
Convention for the Protection of Vertebrate Animals
Used for Experimental and Other Scientific Purposes
(Strasbourg, 2005), the Law of Ukraine “On Protection
of Animals from Cruelty” (2006, Article 26), and the
“General Ethical Principles for Animal Experiments” ad-
opted by the Fifth National Congress on Bioethics (Kyiv,
2013).

All procedures with animals at all stages of the study
were performed in the morning in compliance with
generally accepted international requirements. By the
method of “blind ranking”, the animals were divided
into 2 groups, depending on the administration of in-
tragastric solutions: Group 1 (D#1, n___ =20) — isolat-
ed cadmium chloride at a dose of 1.0 mg/kg; Group 2
- control (n.__ =20) — a proportional volume of sterile
saline solution by the same route. In each group, rats
were divided into 2 subgroups of 10 females: pregnant
and non-pregnant.

According to generally accepted experimental pro-
cedures, solutions of the test substances were adminis-
tered to females intragastrically through a gavage tube
once a day, at the same time throughout pregnancy.
During the administration of the solutions, the condi-
tion and behaviour of females, body weight dynamics,
rectal temperature, and gestation duration were re-
corded. On the 13th day of the experiment, the animals
were surgically slaughtered and necropsied. After open-
ing the abdominal cavity, the ovaries were removed, a
thorough examination was performed using a binocular
magnifying glass to identify possible macroscopic path-
ological changes, examined by macroscopic and micro-
scopic methods, their weight and size were determined,
and the number of corpora lutea of estrus and pregnan-
cy was counted. The absolute values of the measured
parameters and the indices and indicators calculated
on their basis (quantitative morphology) were used
to determine the morphological characteristics of the
animals. Morphological analysis was carried out using
histological research methods, using light microscopy
of paraffin sections, which were made using accepted
methods. The number of follicles at different stages of
development and corpus luteum was counted on histo-
logical sections; the surface epithelial layer’s height and
the protein membrane’s thickness were measured. In
pregnant females, the number of implantation sites and
the presence of live and dead fetuses were counted in
the uterus.

The Kruskal-Wallis test and the Mann-Whitney test
with the Bonferroni correction were used to obtain
statistical conclusions when comparing samples in the
Statistika 10 software (StatSoft Inc., USA) (significance
level p<0.05).

Research results and their discussion.

According to the results of the morphological study,
it was found that the ovaries of the control group ani-
mals (non-pregnant and pregnant) are covered with
squamous epithelium (mesothelium), there are areas of
single-layer cuboidal and prismatic epithelium, on the
apical surface of which microvilli are visualised. Under
the epithelium is a protein membrane. It consists mainly
of collagen, elastic fibres, and a small number of smooth
myocytes that lie parallel and tangential to the surface
(fig. 1E).

The ovarian stroma is divided into the peripheral cor-
tex and central medulla under the lining of the protein
membrane. The cortex is formed by connective tissue
containing collagen and a small number of elastic fibres,
as well as a large number of follicles of all generations
(primordial, primary, secondary, tertiary), atretic bodies,
corpus luteum, and blood vessels.

The cortex, except for the ovarian gland, surrounds
the medulla in a horseshoe shape (fig. 1B).

The medulla of the ovaries of rats in the control
group is represented by a connective tissue stroma con-
taining many elastic fibers, blood vessels, nerve fibers
and nerve endings.

Primordial follicles (fig. 1A) are located singly or in
groups directly under the protein shell between the cav-
itary follicles, corpora lutea, which occupy a large part
of the parenchyma.

Each primordial follicle consists of a small primary
oocyte surrounded by a simple flat follicular epithelium,
which, in the development process, differentiates into a
single layer of columnar cells, forming a primary follicle.

Primary follicles are slightly larger than primordial
follicles, located singly under the protein shell deeper in
the cortex (fig. 1A).

Primary follicles gradually turn into secondary fol-
licles. The follicular epithelium of which is multi-layered.

Around the oocyte, the zone of granulosa cells
becomes multi-layered (fig. 1 A, C). A shiny glycopro-
tein membrane develops between the oocyte and the
granular zone — zona pellucida. Subsequently, one large
(vesicle) or several smaller cavities filled with follicular
fluid, which has a crystallized appearance — a vesicular
follicle, is formed in the granulosa zone. Stromal cells
of the ovary, which surround the developing follicle, are
arranged in concentric layers and form theca folliculi, or
theca. This layer is separated from the zona granulosa
by the basal membrane.

Tertiary, antral, or mature (Graaf) follicles have a
fully formed large central cavity (follicular antrum, FA),
which occupies most of its volume. The cavity is filled
with fluid and surrounded by the zone granulosa (ZG).
On the inner wall of the follicle, a granular layer forms
a protrusion — an egg-bearing tubercle (cumulus) — cu-
mulus oophorus, which contains an eccentrically located
oocyte surrounded by many layers of follicular cells. The
granulosa cells that directly surround the oocyte are
called radial crowns. The theca of the follicle is formed
from the connective tissue around it, which consists of a
basement membrane, inner and outer layers. The inter-

402

ISSN 2077-4214. Bicuk npo6nem 6ionorii i meguunnn — 2024 — Bun. 1(172) / Bulletin of problems in biology and medicine — 2024 - Issue 1(172)



MOP®ONO0rifa / MORPHOLOGY

Figure 1 — Section of the ovary of pregnant (A-C) and non-pregnant (D-F) female rats of the control group on the 13th day of the experiment.
Staining: hematoxylin and eosin. Magnification: A, D x 40; B, C, E, F x 100. Normal structure of ovaries with corpus lutea and follicles at
different stages of development was observed in rats of the control group: A — Structure of the ovary of a pregnant female rat. Designation:
1 - primordial follicle, 2 — primary follicle, 3 — secondary follicle, 4 — atretic follicles, 5 — corpus luteum, 6 — oviducts, 7 — ovarian bursa; B —
The structure of the cortex of the ovary. Designation: 1 — corpus luteum, 2 — preovulatory follicle, 3 — oocyte, 4 — theca, 5 — vacuolation in
ovoplasm and granulosa cells, 6 — thin shiny zone; C — Secondary (late antral) follicle: a multilayered zone of granulosa cells — zone granulosa
(Z2G), around the oocyte (0), separated by a shiny membrane - zona pellucida (ZP), in the granulosa zone spaces are formed - vesicular
spaces (VS), filled with liquid. Arrows indicate vacuolization of granulosa cells. Stromal ovary cells surround the follicle, forming a theca -
theca folliculi; D — Rat ovary with tertiary follicles and corpora lutea. Designation: 1 — corpora lutea, 2 — tertiary follicle with a degenerate
oocyte, vacuolization in ovoplasm and granulosis, 3 — tertiary follicle with a follicular antrum, an eccentrically located oocyte and a refined
shiny membrane; E — Structure of the ovary of a non-pregnant female rat. Designation: 1 — mesothelium (surface epithelium), 2 — protein
shell, 3 — primary follicle, 4 — secondary follicle, 5 — tertiary follicle, 6 — corpus luteum, 7 — blood vessels; F — Tertiary follicle with follicular
antrum (FA), eccentrically located oocyte (O) and thin zona pellucida (ZP) at the stage of atresia. Flattening and destroying the layer of
granulosa cells, degenerative changes of the oocyte are observed.
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Figure 2 — Micrograph of the ovary of pregnant (A-C) and non-pregnant (D-F) females of the cadmium chloride group on day 13 of gestation.
Staining: hematoxylin and eosin. Magnification: A x 40, B, C, D, E x 100, F x 400. Notation: A: 1 — primary follicles, 2 — secondary follicle, 3 -
tertiary follicle, 4 — corpus luteum; B: 1 — forming secondary follicle. 2 — corpora lutea, 3 — vessels; C: preovulatory follicle with vacuolization
in the ooplasm and granulosa layer and ruptures of the membrane; D: 1 — primary follicles, 2 — secondary follicle, 3 — antrum, 4 — corpora
lutea at different stages of development, 5 — vessels, 6 — white body; E: 1 — primary follicles, 2 — tertiary (mature) follicle: 2a — cumulus, 2b -
follicle cavity, 2c — ovocytes, 2d — corpus luteum, 3 — corpus luteum, 4 — vessels; F: 1 — corpus luteum, 2 — ovarian stroma.

nal theca (theca interna) is not uniform in thickness in all
follicles, the cells are round, sometimes polygonal with
vacuolated cytoplasm, it contains vessels, collagen fi-
bers, a large number of nerve fibers and thecocytes cells
(interstitial cells) that produce estrogen hormones. The
outer theca is made of dense connective tissue. On the
contrary, cells of theca externa are spindle-shaped and
merge with the surrounding stroma of the ovary; they
do not perform an endocrine function (fig. 1D, E, F).
After ovulation, a temporary additional endocrine
gland — the yellow body (corpus luteum) is formed from
the remains of a mature follicle (granulosis and theca
remain from it). The transformation of follicular granu-
losa cells into granulosa-lutein cell mass of the corpus
luteum is accompanied by the formation of new vessels,
they are located closest to the central connective tissue
nucleus of the corpus luteum and produce progester-

one. Theca cells are smaller and darker with dark nuclei
located on the periphery.

The identified yellow bodies often had a round,
sometimes oval shape and were covered with a layer
of connective tissue, were in the stage of formation or
maturity (fig. 1 A, B, D, E). Inside the corpus luteum are
granular cells — luteocytes, which develop through the
reproduction of granulosa epitheliocytes and cells of
the internal theca of a mature follicle after ovulation.
Lutein cells forming the corpus luteum are loose and
polygonal; they contain large nuclei and moderate eo-
sinophilic cytoplasm. Cytoplasmic vacuoles are formed
in the luteal cells as the corpus luteum matures and de-
generates. Numerous blood vessels are present.

When examining the luteal cells that form the basis
of the corpus luteum, it was found that they are closely
spaced and have an irregular multifaceted shape. The
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cellular composition in different parts of the corpus lu-
teum is different. Small luteocytes predominate in the
periphery, and large ones closer to the center. The nu-
clei of luteal cells are relatively large, dark due to the
uniform distribution of chromatin granules, and are
usually located in the center of the cell. Histologic signs
of regression include wrinkling of the granulosa cells.
The theca and granulosa cells are gradually vacuolized
(fig. 1D, E, F).

The corpus luteum of estrus is smaller than the cor-
pus luteum of pregnancy. During pregnancy, the corpus
luteum is usually enlarged, mainly due to the increased
volume of the central cavity.

In the cadmium chloride-treated rats, the ovarian
histology corresponded to that of the control animals,
but there were some changes (fig. 2 A-F). The corpus
luteum was significantly thickened, opaque, and the
surface epithelium was single-layered flat, sometimes
cuboidal.

Under the protein membrane, individual primary fol-
licles with vacuolated cytoplasm, often with elements of
lysis, and large antral follicles with signs of degeneration
or incipient atresia were detected. Against the back-
ground of progressive processes of stromal sclerosis,
the formation and development of cystic degenerated
follicles, grouping of collagen fibers into thick bundles,
some of which are intertwined with the protein mem-
brane, forming thickening, are expressed. There was a
violation of the structural components of the cortex and
medulla, primarily blood vessels. In the cortex of the
ovaries, there was a characteristic tortuosity of arteri-
oles, the capillary network was branched, and stasis was
observed in the venules. In the ovaries, the number of
primordial follicles entering growth decreased. Accord-
ingly, the number of follicles of subsequent generations
decreased.

DOI 10.29254/2077-4214-2024-1-172-401-411
YAK 612.3:591.39:661.852:661.782-092.9
Konocoeal l. I.

Follicles of different developmental levels showed
signs of atresia or cystic degeneration. Corpus luteum
was found at all stages of development: proliferation,
luteinization of theca interna and granulosa,
vascularization with sprouting of blood vessels in theca
interna and formation of a central nucleus presented
as a clot; as well as at the stage of growth with
transformation of granulosa and theca. The number
of corpus luteum in the ovaries of experimental rats
decreases; they are chaotically localized in the organ’s
parenchyma, and their disorganization and edema are
observed (fig. 2 A-F).

Conclusions.

In the course of the experimental study, it was found
that intragastric administration of cadmium chloride at
a dose of 1.0 mg/kg (in terms of metal) to Wistar rats
resulted in changes in the histological structure of the
ovaries of pregnant and non-pregnant females. The
most significant changes are: decreased follicle growth,
increased number of antral and atretic follicles, irregular
follicle borders, reduced, damaged, fragmented/absent
ovocytes, degeneration of follicular granulosa cells;
disorganization, swelling and decreased number of
corpus luteum, as well as increased number of fibrils
in connective tissue, hyperemia of capillaries and
venous vessels, thinning of blood vessel walls, edema.
Structural changes can be explained by the toxic effect
of cadmium chloride on the rat ovaries, so minimising
the ingestion of cadmium compounds into the human
body is necessary.

Prospects for further research.

In our opinion, it is promising to study
histomorphometric changes in the ovaries of rats under
the influence of cadmium compounds.

BNAUB XNOPUAY KAAMIKO HA FNICTOCTPYKTYPY AEYHUKIB BATITHUX
TA HEBATITHUX LLIYPIB

[ HiNpoBCbKMiA aeprKaBHUII MeauuHuit yHiBepcuteT (M. OHinpo, YKpaiHa)
irakolosova0405@gmail.com

CronyKku Kaomito He2amueHO 6nauearomes Ha penpodykmusHe 300p08's ma Moxuymes npussecmu 00
hopMyB8AHHSA 3aX80PHBAHD 1i0 YaC BHYMPIiWHLOYyMpPobHo20 nepiody. [pobaemu ciHoyo2o 6e3nai00a suMmazarome
2nuboKux 3HaHb ocobausocmeli 6ydosuU, KPOBOMOCMAYAHHA MA (PYHKUIOHYBAHHA AEYHUKIB AK 8 HOPMI, maK i
nio Oieto moKcukaHmie. Memoto Hauwio2o 00CniOMeHHSA byno eKkcrnepumeHmasnbHe 8U3HAYEHHA rnomeHyiliHo2o
20HAOOMOKCUYHO20 811Uy Xxno0pudy Kaomito (y 003i 1,0 me/Ke). [1na docnidxceHHA sukopucmosysasnu 40 monodux
camuusb wypis ninii Wistar, akux 6yno po3dineHo Ha 2 2pynu (KOHMposabHa ma 00cnidHa) 8 3anexcHocmi 8io
OmpuUMyBaHUX PO34uHi8. B KoxcHili 2pyni camuyi bynu po3nodineHi Haanin: ea2imHi ma HesazimHi. [JocnioxysaHi
pevos8uUHU 8800UMU COMKAM 8HYMPIUHbOWIYHKOBO Yepe3 30HO 00UH pa3 Ha 006y, 8 00UH i moli ¥e Yac 8MpPooo8H
eciei saeimHocmi, a Ha 13-my 006y npoeodunu onepamusHuli 3a6ili ma po3muH mina, 8UAAAAYU AEYHUKU 04
2icmoso2iyHo020 00CAIOHEeHHS.

B KoHMpOobHiIl ma 0ocnioHili 2pynax AEYHUKU COMOK Wy pie Masu xapakmepHy 044 iHWux ccasyie bydosy, ase 8
docnidHil 2pyni enausy KAOMito xnopudy byu 8usaeaAeHi 3MIHU 8 2icmocmpyKmypi AEYHUKI8 8a2iMmHUX Ma Heeaz2imHux
camuub, a came: cmosuieHHs binlkosoi 060/10HKU, 3HUMEHHS pocmy oniKynie, 36inbWeHHSA KiabKocmi aHmpasnbHUX
ma ampemuyHux onikysnie, HenpasusnbHi Mexi onikysnie, 3MeHWEeHI, NOWKOOH(eHi, hpacmeHmo8saHi/siocymHi
osoyumu, 0ezeHepauis GoniKyAAPHUX 2PAHYAbO3HUX KAIMUH; 0e30paaHi3ayis, HabpsaK | 3MeHWeHHs KinbKocmi
HOBMUX Misl, d MAKOXC 30inblWeHHSA KinbKocmi ¢ibpun y crnoay4Hili mKaHuHi, 2inepemisa Kaninsapie ma eeHo3HuUX
CYOUH, BUMOHYEHHA CMIHOK KPOBOHOCHUX CYyOUH, HAOPSIK.

Knro4oei cnoea: penpodykmueHa cucmema, A€YHUKU, XaA0pud KaOMito, eKcriepumeHm, 20HA00MOKCUYHICMb.
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38’A30K ny6niKauii 3 N1aHOBMMMU HAayKOBO-40CAIA-
HUMU poboTamu.

EKcnepuMmeHTanbHe AOCNIAMKEHHA BUKOHAHO Yy pam-
Kax HayKoBO-A0CNigHOT poboTn Kadeapn meanyHoi 6io-
norii, dapmakorHosii Ta 60TaHikM [HiNpoBCbKOro Aep-
»KaBHOTO MegM4YHOro yHiBepcuteTty «bionoriyHi ocHoBM
MopdoreHesy OpraHiB Ta TBapuH Mg BNJAMBOM MiKpO-
€/IeMEeHTIB Ta YbTPaMiKPOE/NIEMEHTIB B eKCMEPUMEHTI»
(Ne neprkaBHOI peecTpau,ii 0118U006635).

Bcryn.

OcTaHHi pgecatupiyya B YKpaiHi XapaKTepusyrTb-
CA HeCnpuATAMBOK AemorpadiyHo cuTyauieto, no-
ripWeHHAM He /InLWe KiIbKICHMX, a 1 AKICHMX XapakTe-
PUCTUK MeXaHi3My BiATBOPEHHA HaceneHHA. B ymoBax
3HMKEHHA HapOAKYBaAHOCTI Ta BUCOKOrO PiBHA 3arasib-
HOi CMepTHOCTI, NPo61eMn OXOPOHU PEnpPOAYKTUBHOMO
300p0oB’A HabyBatoTb 0cobMBOro 3HayeHHA [1]. 3a Bu-
3HauyeHHAM BOO3, penpoayKTMBHe 340pOB’'s — Lie cTaH
noBHoro ¢isan4HOro, PO3ymoBOro Ta couiasbHoro bnaro-
noJslyyys, a He TiIbKK BiACYTHICTb XBOPO6 Ta Heayris B
ycix chepax penpoayKTUBHOI cuctemu, ii yHKL,i Ta npo-
uecis [2].

PenpogyKTMBHa cUCTEMA KiHKM € HaWbinbl AWHa-
MiYHUM BionoriyHMM 06’eKToM. MKiHoui cTaTeBi opraHu
HaZ3BMYaMHO YyT/IMBO pearytTb Ha HecnpuATAnBi dak-
TOPW 30BHIWHbOIO CepeaoBULLA BUHUKHEHHAM L,iN0oro
pAAy HOBUX aZanTauiMHUX MexaHi3mis, Wo HabyBatloTb
B MEBHWX YMOBaXxX B/IaCTMBOCTI MaTO/IOMNYHOrO npolecy
i B MOAaNbLIOMY MOXYTb BUKAMKATU naTomopdonoriy-
Hi 3MiHW. MopyLleHHs penpoayKTMBHOI (YHKLiT YacTo
nos’s3aHe 3 BM/IMBOM TOKCUYHUX PEYOBMH, Y TOMY YMCIi
TOKCUYHUX METaJiB, @ CaMe KaaMito, CBMHLIO Ta PTyTi,
BM/IMBY AKUX NiaaaeTbca BinblicTb HaceneHHs [3-7]. Li
MeTaIn BKAOYEHi BCecBiTHbOIO OpraHisaLieto OXOpOHU
3p0poB’a (BOO3) A0 TOKCMKAHTIB, WO BUK/MKAOTL Cep-
MO3He 3aHENOKOEHHA A/1A OXOPOHU 340p0B’s [8].

LLInpoKe NoLLIMPEHHS BaxXKoro meTtany Kaamito (Cd)
B Manuei, JobpuBax, pyaHUX BigBanax nopag 3 BUKO-
PUCTaHHAM LLbOrO eNemeHTa B NPOMMUCIOBOMY BMPODO-
HUUTBI AK rasibBaHiYHE NOKPUTTA ANA HaAAHHA B6AUCKY
Ta KOPO3ilHOI CTiMKOCTi AeTanam, AK HapBHMKA npu
BMPOOHUUTBI NiacTMac, Kepamiku, obanutoBaNbHUX
maTepianis, Ak crtabinizatopa npu BUPOBHULUTBI NOAIX-
NIOPBIHINOBMX NlacTMac, K NirmeHTy npu ¢apbyBaHHi
TPAHCMOPTHUX 3acobiB, 0bpobui BMCOKOAKICHUX Mpo-
MUCN0BMX BMPOBIB TOWO NPU3BOAMTL A0 MNOCTyMnoBe
36i/blUEHHS KOHUEHTPaLil 4aHOro enemeHTa B HaBKO-
NUWHbOMy cepegosuui [9-14]. Kagmin mae BUCOKY
3[aTHICTb 40 HarpomagyKeHHA B OpPraHiami i gy»ke no-
BiIbHO BMBOAWTbLCA 3 OpraHiamy. B ynbTpamanux gosax
(o 35 MKr Ha AeHb) BiH HeobXigHUI opraHismy gaa Bu-
pobneHHA 6iflka MeTanoTioOHEiHY, L0 BUBOAUTb 3 KPOBI
BaXKKi MeTanu, BeNnKi 403N KaaMito MOXKYTb BUKAMKaA-
TW B OpraHiami ABMLLA rOCTPOro OTPYEHHA, a MOCTiNHE
HAAXOAMKEHHA HEBE/IMKUX MOTO KiIbKOCTEN — XPOHiYHe
OTPYEHHA. XpOHiYHa AiA Lboro meTany BigmidyeHa B ypa-
YKEHHi OMOPHO-PYXOBOro anapaTy, NopyLlweHHi QyHKLiM
cepueBoO-CYAMHHOI, BWUAINBHOI CUCTEM, MNOLIKOAMKEHHI
KNITUH NeyiHKku, m’a3oBoi cuctemu, Tpombo3y CyawH,
pynHyBaHHI imyHiTeTy [3-6, 9-14]. Coni Kaamito BnAMBa-
I0Tb Ha BCMOKTYBAHHSA i 0OMiH pagy HeobxiaHUX mikpo-
€N1eMEeHTIB, Y TOMY YUCAI Migi, 3ani3a Ta UMHKY, MalOTb
MyTareHHy Aito, BNAMBAOTb Ha crepmaToreHes, nopy-
LIYIOYM POBOTY TECTUKYA | CIPUYMHAIOUM TIXHIO AUCHYHK-

Lit0, MPUTHIYYOTb CMHTE3 YO/I0BIUYMX CTAaTEBMX FOPMOHIB
[15-17].

[o Aii conelt Kaamito opraHiam YyTaMBUIA NPOTATOM
BCbOTO KWUTTA MOYMHAIOUM 3 BHYTPILIHbOYTPOBHOrO ne-
piogy, a 0co6aMBO B nepiog, pPocTy Ta CTaTeBOro A03pi-
BaHHA Ta BariTHocTi [18-19]. 3anexHo Big ao3n, Cd abo
nocuntoe, abo iHribye 6iocMHTE3 nporectepoHy, nopy-
LIYE piBEHb CTAaTEBUX FOPMOHIB, LMKNIYHICTb €CTpycy Ta
mopdomMeTpito eHAOoMETPID, BHYTPIWHbODONIKYNSAPHI
npouecu y nepios A03piBaHHA OOLUTIB Y AEYHUKAX TBa-
PWH Ta NOANHM 3HUKYE depTunbHicTb [6, 10, 20-26].

Yepes Te WO KaaMilt Hanbinbl po3noBCIOAKEHWNI
TOKCMKAHT, aKTya/IbHUM HaNpPAMKOM AOCNiAXKeHb € BU-
3Ha4yeHHA MopdONOriYHMX 3MiH, LLO BMHWKAOTb B pe-
NPOAYKTUBHIN cucTeMi Nig, Ai€to CnoayK Kaamito.

Merta gocnigiKeHHs.

EkcnepumeHTanbHe BUM3HAYEHHA 3MiH FiCTOCTPYKTY-
PV AEYHMKIB BAriTHUX Ta HEBAriTHUX CaMOK LLypiB Npu
TPUHALUATUAEHHOMY BHYTPILUHbOLIYHKOBOMY BBe-
OeHHI xnopuay Kaamito 8 403i 1,0 mr/Kr.

06’eKT i meTOAMU AOCNigKEHHSA.

EKCnepymeHTM NO BMBYEHHIO TFOHAZOTPOMNHOI Aii
NpW BHYTPILWHbOLLIYHKOBOMY BBEAEHHI KaZMmito Xa10pu-
ay npotarom 13-tm gib isonboBaHo nposoguau Ha 40
6innx cTaTeBo3piNnxX cammuAax LWypis AiHii Wistar. LLypis
yTpuMyBanwu y BiBapii JHINPOBCbKOro Aep*KaBHOro me-
OVUYHOTO YHiBEpPCUTETY NPU MPUPOAHOMY OCBIT/IEHHI, Ha
CTaHAAPTHOMY PaLioHi i 3 BiIbHUM AOCTYNOM A0 BOAM
Ta KopMy. EKcnepumeHT NnpoBOAM/IM B MPOBITPHOBAHOMY
npuMmiLLeHHI Npu TemnepaTypi nosiTpa 20-25°Ci BigHoc-
Hi Bonorocti 50-65% Ta yTpMMaHHi TBapWH y CTaHZAPT-
HWX NJACTUKOBMX KAITKAxX He Binblu 3-4 ocib B KOXKHIM.

YTpUMaHHA TBAPWH Ta €KCNepPUMEHTU NPOBOAMUU-
€A BigNOBIAHO A0 NONOXKEHb KEBPOMNENCHKOI KOHBEHL
Npo 3aXUCT XpebeTHUX TBApPUH, AKi BUMKOPUCTOBYHOTLCA
[O/19 eKCNePUMEHTIB Ta iHWMX HayKosux Linei» (Ctpac-
6ypr, 2005), 3akoHy YKpaiHu «lpo 3axucT TBApUH Bif
YKOPCTOKOro noBoAskeHHa» (2006, cT. 26), «3aranbHux
€TUYHUX MNPUHLUMNIB EKCNEepMMEHTIB Ha TBapuHax»,
yxBaseHux M'ATUM HaLiOHAaNbHUM KOHTpecom 3 bioeTu-
Ku (Kuis, 2013).

Bci npoueaypu 3 TBapMHamMmM Ha ycix eTanax 4ocni-
[KEHHA NPOBOAWAWN B PAHKOBUI Yac 3 AOTPMMAHHAM
3arasibHOBM3HAHUX MiXKHAPOAHUX BUMOTr. MeToaom
«CNINOro paH»XyBaHHA» TBAPUHM BYyNM po3noaineHi Ha
2 rpynu, B 3aNeXKHOCTI Bif, BBEAEHHA BHYTPILLIHbOLWAYH-
KoBO po3umHiB: 1 rpyna (4Ne1l, ncawub=20) —i30/1bOBaHO
xnopua, Kagmito y f03i 1,0 mr/kr; 2 rpyna — KOHTPO/IbHa
(ncawub=20) — nponopuiiHuii o6’em ctepunbHoro o¢isi-
O/IOFIYHOMO PO3UYMHY TUM e WAAXOM. B KOXKHiW rpyni
WypiB noginnan Ha 2 nigrpynu no 10 camuub: BariTHi
Ta HeBariTHi.

3rifHO 3aranbHOMPUWHATUM HCTPYKLiAM npoBe-
OEHHA eKCnepuMeHTaNbHUX POBIT PO3YMHU JOCAILNKY-
BaHWX PeYOBMH BBOAMAN CaMKaM BHYTPILLHbOLLIYHKO-
BO Yepes 30H/4, OAMH pa3 Ha f06y, B OAMH i TOW e yac
BMNPOAOBIK BCi€l BariTHOCTI. lig Yac BBeAeHHA PO34MHIB
pEeeCTpyBanu CTaH Ta NOBEAIHKY CAaMOK, AMHAMIKY Macu
Tina, peKkTanbHy TemnepaTypy, TPMBAANICTb BariTHOCTI.
Ha 13- geHb ekcnepMMeHTy NPOBOAUAN ONepaTUBHUIN
3a6ii Ta po3TuH Tina. lNicna po3KpUTTA YepeBHOI NOPOIK-
HUHW BUAANANN AEYHUKM, 3@ JOMOMOrot0 6iHOKYNAPHOI
YNV NPOBOAUAN PETENbHUIN OFNAL 3 METOK BUAB/EHHA
MO/IMBUX MaKPOCKOMIYHNUX NaTOMOPGONOFIUHUX 3MiH,
LOCNIAKYBaAM MaKPO- Ta MiKPOCKOMIYHUMM MeTOAaMM,
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BM3HAYa/M ix Bary Ta po3mipu, NigpaxoByBaan KilbKiCTb
YKOBTUX TiNl TIYKM Ta BAriTHOCTI. 3a abCONOTHUMM 3Ha-
YEeHHAMM BUMIPAHMX NapaMeTpiB Ta PO3PaxOBaAHUX HA
X OCHOBI iHAEKCIB i NOKa3HMKIB (KifibkicHa mopdonoris).
MopdonoriyHnin aHani3 3aiicHOBaAM 33 AOMNOMOrOH0
riCTONIONYHNUX METOAIB AOCNIAXKEHHA, BUKOPUCTOBYHOUM
CBiT/IOBY MiKpOCKonito napadiHOBUX 3pi3iB, AKi BUro-
TOBNANM BiANOBIAHO 40 NPUUHATUX METOAMK. Ha ricTo-
JIOTiYHMX 3pi3ax nigpaxoByBanu KinbKictb Gonikynis Ha
Pi3HMX CTafZifAX PO3BUTKY, XOBTMX TiNli; BMMIiptoBasiaca
BMCOTa MOBEPXHEBOrO eniTeniabHOro Lwapy Ta TOB-
WKHa 6inKoBOi 060N0HKN. Y BariTHUX caMuLb B MaTL
nigpaxoByBaan KiNbKiCTb MiCLb iMNAaHTaLi, HAaABHICTb
KUBUX | MEPTBUX NIOAIB.

[na oTpMMaHHA CTaTUCTUYHUX BUCHOBKIB NpuY NopiB-
HAHHI BUBIPOK, BUKOpUCTaHi KpuTepiit Kpyckana-Yonica
Ta Kputepit MaHHa-YiTHI 3 nonpaskoto BoHdepoHi B
nporpami «Statistika 10» (StatSoft Inc., CLLUA) (piBeHb
3HauywwocTi p<0,05)

Pe3ynbTati gocnigeHb Ta ix 06roBopeHHs.

3a pesynbtraTamu npoBegeHoro MopdonoriyHoro
OOCNiAXKEHHs 6y/10 BCTAHOBNAEHO, WO SEYHUKM TBAPUH
KOHTPO/IbHOI Tpynu (HeBariTHUX Ta BariTHWUX) BKPUTI
NJ0OCKMM eniTeniem (mesoTeniem), TPanAaTbCA AiNAH-
KM OfHOLApOBOro KybiYHOro Ta mpu3maTU4HOro eni-
Tenito, Ha anika/bHii NOBEpXHi AKOro Bi3yasnisykoTbcA
MiKpoBOpPCKHKU. [ig eniTeniem posTawoBaHa 6inKkoBa
060/10HKA. BOHa CK/M1afa€eTbCcA MepeBaykHO 3 KonareHo-
BWX Ta €/1aCTUYHUX BOJIOKOH, @ TAaKOX HEBEeIUKOI Kifb-
KOCTi FNaZKMUX MiOLUTIB, AKi IeXKaTb NapasenbHO Ta TaH-
reHuianbHoO A0 nosepxHi (puc.1E).

CTpoma fAeyHMKa nig 6inkosoto 060/0HKOW nogi-
NAETbCA Ha nepudepuyHy Kopy Ta LEHTPAsIbHY MO3KO-
BY peyoBMHy. KipkoBa peyoBMHa yTBOpPEHA CMOJIyYHOIO
TKQHWHOIO, WO MICTUTb KOJIAareHOBi Ta HE3HAYHy Kinb-
KiCTb €1aCTUYHMX BOJIOKOH, @ TAaKOX BENKY Ki/bKiCTb
donikyniB BCiX reHepauii (npumMmopaianbHi, NEPBUHHI,
BTOPWHHI, TPETMHHI) Ta aTPETUYHI Tifa, ¥KOBTi TiNa i Kpo-
BOHOCHI CyguHMN.

KipkoBa pe4yoBMHa OTOYYE MO3KOBY Yy BUIA4i NigKo-
BU, KPiM AiNAHKKX BOPIT fsevyHMKa (puc. 1B).

Mo3KoBa peyoBMHA AEYHUKIB LLYPIB KOHTPOJSIbHOI
rpynu npeactaB/iieHa CNONYYHOTKAHWUHHOK CTPOMOIO,
LLLO MICTUTb BEINKY Ki/IbKiCTb €1aCTUYHUX BONOKOH, ba-
raTo KPOBOHOCHMUX CYAUH, HEPBOBI BO/IOKHA Ta HEPBOBI
3aKiHYeHHA.

MpumopgaianbHi donikynn (puc. 1A) posTawoBaHi
nooAMHOKo abo rpynamu 6e3nocepeHbo nig, 6inkoBOO
060/IOHKOIO MiXK MOPOXHUHHUMMK GONiIKYNaMM, KOBTU-
MU TilaMu, AKi 3aliMatoTb 3HAYHY YaCTUHY NapeHXiMM.

KoxkeH npumopaianbHuii Gonikyn cknafaeTbcs 3
NepBMHHOIO OBOLMTA HEBEIMKUX PO3MIpiB, OTOYEHO-
ro NPOCTUM NAOCKUM PONIKYNAPHUM eniTeniem, AKUM
B MpoLeci po3BUTKY AWdEpeHLiolTbCA B OAUH LWap
CTOBMYACTMX K/ITUH, Y PE3YNbTaTi YHOro YyTBOPHETLCA Nep-
BUHHWUI donikyn.

MepBUHHI donikynm TpiwKnM BGinbwi npumopaianb-
HUX, PO3TallOBaHi MOOAMHOKO Mig 6inKoBOK 060M0OH-
Koto rmbLue B KipKoBil peyoBuHi (puc. 1A).

MepBKHHI GONiKyAn NOCTYNOBO NepPeTBOPHOIOTLCA Y
BTOPUHHI. PoNiKynsipHUIA eniTenin Akux € baraTolwapo-
BUM.

HaBKo/i0 0BOLMTA 30HA FPaHY/NIbO3HUX KNITUH CTaE
6aratowaposoto (puc. 1 A, C). MixK oBOLUTOM i 3epHUC-
TOK 30HOK PO3BMBAETLCA NiKOMPOTEiHOBA 6/MCKyYa

obonoHka — zona pellucida. 3rogom, B rpaHynbo3Hil
30Hi YTBOPIOETHCA OAHA BE/MKA (BE3MKyNa) UM KifbKa
MEHLUMX MOPOXKHUH 3anoBHeHUX GoNiKyaaApHOO pian-
HOI0, fIKa MA€E KPMUCTaNi30BaHWNI BUMNAA — BE3UKYNAPHUI
donikyn. CTpomanbHi KNITUHU AEYHUKA, AKI OTOYYHOTb
bonikyn, WO po3BMBAETLCA, PO3TALLIOBYIOTHCA KOHLEH-
TPUYHMMM Wapamn 1 yTeoptotoTb theca folliculi, abo
Teky. Len wap BigokpemneHnui Big zona granulosa 6a-
3a/1bHOI0 MeMbBpaHoto.

TpeTuHHI, aHTpanbHi, abo 3pini (Mpaadosi) — ue ¢o-
MKy i3 NOBHICTIO CGOPMOBAHOIO BEJIMKOIO LEHTPASb-
HOO MOPOXHUHOW (bonikynApHUt aHTpym, FA), fAka
3aMMae 6inblly YacTUHy oro 06’emy. NMopoXkHUHA 3a-
NoBHEHA PiAMHOIO i OTOYeHa 3epHUCTO 30HOK (ZG).
Ha BHYTpiWHIilM cTiHUi donikyna 3epHUCTUI Wap yTBO-
PHOE BUCTYM — ANLEHOCHUI ropboK (Kymyntoc) — cumulus
oophorus, y AKOMY MICTUTbCA PO3TALLOBAHWUIN EKCLEH-
TPUYHO OBOLUT, OTOYEHMI HaraTbma Wwapamu Goniky-
NAPHUX KNITUH. KNiTMHM rpaHynbo3u, sKki 6e3nocepes-
HbO OTOYYIOTb OBOLMT, HA3UBAKOTbCA MPOMEHEBMMMU
BiHUAMMW. 3i CNONYYHOI TKAHWHU HaBKONO GOPMYETbCA
Teka Gonikyna, AKa CKNafaeTbea 3 6asanbHoOi membpa-
HW, BHYTPIWHbOIO Ta 30BHIWHbLOrO LWapiB. BHyTpPiWHA
TeKka (theca interna) He B ycix ¢onikynax piBHOMipHa 3a
TOBLUMHOLO, KNITUHW KPYIAi, iIHOAI NOAIrOHANbHI i3 BaKyo-
Ni30BaHO0 LMTOMIA3MOL0, MiCTUTb CYAWHM, KONAareHoBI
BOJIOKHA, BEMKY KiNIbKiCTb HEPBOBMX BOJIOKOH i KAiTK-
HU TEKOUMUTU (IHTEPCTULINHI KNITMHM), WO NPOAYKYIOTb
rOPMOHW ecTporeHu. 30BHIWHA TeKa nobypoBaHa i3
WiNbHOI CMOAYYHOI TKaHMHU. Hasnaku, KNiTMHKU theca
externa matoTb BepeTeHonoaibHy popmy i 3nmBatoTbCA 3
HABKOJ/INLLHbBOK CTPOMOIO AEYHUKA; BOHM HE BUKOHYIOTb
eHAoKpUHHOI dyHKLIT (puc. 1 D, E, F).

Micna osynauii i3 3anMwkis 3pinoro donikyna (Big
HbOrO 3a/IMLIAETLCA TPAHY/bO3a i TEKa) YTBOPHETLCA
TMMYacoBa [04aTKOBA EHAOKPMHHA 3as103a — KOBTE
Tino (corpus luteum). TpaHchopmauia GONiKyNAPHUX
rPaHYNbO3HUX KNITUH Y TPaHyAb030-1t0TEIHOBY KNITUH-
HY Macy »KOBTOIO Ti/la CYMPOBOAMKYETbCA YTBOPEHHAM
HOBMX CYAWH, BOHM PO3TalLOBaAHi HAaMbAMMKYE OO0 LeH-
TPaNbHOrO CNOJIYYHOTKAHWMHHOIO AApPa KOBTOro TiNa i
NPOAYKYHOTb NPOrecTepoH. Teka-KAiTUHU ManeHbKi Tem-
HiWi 3 TEMHUMM AAPaMK PO3TalloBaHi Ha nepuoepii.

BuABneHi KOBTi Tifla yacTilwe Manu Kpyray, iHoAi
0BafibHy GOpMyY i MOKPUTI WAapOM CMOAYYHOT TKAHUHY,
nepebyBatoTb Yy CTaAjii yTBOpeHHA 4um 3pinocTi (puc. 1
A, B, D, E). YcepeguHi *K0OBTOro Tina mMicTATbCA 3€PHUCTI
KNITUHM — NIOTEOLNTU, AKI PO3BMBAIOTLCA LUIAXOM PO3-
MHOXEHHA eniTeniounTiB rpaHyAbo3n i KNITUH BHYTpIL-
HbOI TeKu 3pinoro ¢onikyna nicna osynaujii. JlroteiHoBI
KNiTMHU, WO YTBOPIOKOTbL KOBTE TiNO, NyxKi Ta 6arato-
KYTHi; BOHW MIiCTATb BENINKI A4Pa | NOMIPHY KiNbKicTb eo-
3MHOGINbHOT uMTONANa3MK. LiMTonnasmatuyHi Bakyoni
YTBOPHOIOTLCA B NHOTEIHOBUX KAITUHAX, KO/IM KOBTE TiJIO
[03piBa€ i 3roaom gereHepye. MpUCYTHI YNCNEHHI Kpo-
BOHOCHI CyAUHMN.

Mpu gocnigrKeHHi NHTEIHOBUX KNITWMH, WO CTAaHOB-
NIATb OCHOBY }OBTOrO Ti/la, BUAB/IEHO, WO BOHWU pO3Ta-
LLOBYHOTbCA LWiZILHO O4HA 40 OAHOI i MaloTb HeNpasuab-
Hy 6aratorpaHHy ¢opmy. KAITUHHWI cKnag, y pisHMX
AOinAHKax *KOBTOro Tina TiYkM HeogHakosuit. Mo nepude-
pii nepeBaxatoTb ApiOHI NtoTeouMTH, a BMKYE A0 LeH-
TPy BeNuKi. Agpa NtOTEIHOBMX KNITUH BiAHOCHO BEMKI,
TEMHi BHACNigOK PiIBHOMIPHOrO PO3MNOAiINY FpaHyn Xpo-
MaTUHY, | PO3TALLOBYHOTbCA, AK NPABUO, B LLEHTPI KNiTH-
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PucyHok 1 - 3pi3 seuHuKa BaritHux (A—C) Ta HeBariTHuX (D—F) camuub LypiB rpynu KoHTponto 13-i fobu ekcnepumeHTy. 3abapBieHHn:
remaTtokcuniHom i eosuHom. 36.: A, D x 40; B, C, E, F x 100. Y wypiB KOHTPOAbHOI rpynu cnoctepiraim HopmanbHy 6y0By AEUHUKIB
3 }KOBTUMM Tilamu Ta GoNiKynamm Ha Pi3HMX CTaAiAX po3BUTKY: A — ByaoBa A€YHMKA BariTHOT camuui Wwypa. Mo3HaueHHs: 1 -
npumopgianbHuii ponikyn, 2 — nepsuHHKUI ponikyn, 3 — BTOpUHHUI Ponikyn, 4 — aTpeTUUHi ponikynum, 5 — xoBTe Tino, 6 — Aiiuesoam,
7 — aeuHuKoBa b6ypca; B - ByaoBa KipKOBOI pedoBMHM A€YHUKA. M03HaueHHA: 1 —KOBTe TiNo, 2 — NpeoByNATOPHUIA GoNiKyn, 3 — OBOLMT,

4 —TeKa, 5 — BaKyoni3auisa B 0Bonsasme Ta KAiTUHAX rpaHynbo3m, 6 — TOHKa 61MCcKyya 30Ha; C - BTOpUHHMIA (Ni3Hil aHTpanbHKit) ponikyn:
6araTowapoBa 30Ha rpaHy/IbO3HUX KAITUH — zone granulosa (ZG), HaBkono oBouuTa (0), BigaineHoro 6aucKy4ol0 06010HKOIO — Zona
pellucida (ZP), y rpaHynbo3Hiit 30Hi yTBOpPIOIOTLCA NpocTopum — vesicular spaces (VS), 3anoBHeHi piguHoto. CTpinkammn BKasaHO BaKyonisauis
rPaHYNbO3HUX KNITUH. CTPOMAsbHI KNITUHU AEYHMKA, AKI OTOUYIOTb $oniKyn, yTBOpIoloTb TeKy — theca folliculi; D - AeuHuk wypa 3
TPEeTUHHUMM POoNiKyNaMM Ta KOBTUMM Tinamu. Mo3HaueHHA: 1 — XKOBTi Tina, 2 — TpeTUHHUIA GONiKyN 3 AereHepaTUBHUM OBOLIUTOM,
BaKyo/i3aL,i€lo B 0BON/Ia3Mi Ta rpaHyibo3i, 3 — TPeTUHHUI GoNiKyn 3 GONIKYNAPHUM aHTPYMOM, EKCLLEHTPUYHO PO3TaLlOBAaHUM OBOLUTOM
Ta BUTOHUYEHO 611CKy4oto 06010HKOM; E - ByA0Ba A€YUHUKA HEBAriTHOI camuu,i Wwypa. Mo3HayeHHA: 1- me3oTeniit (noBepxHeBwMii eniteniii),
2 - 6inkoBa 060/10HKa, 3 — NnepBUHHUIA HoNiKkyn, 4 — BTOPUHHUI GoniKyn, 5 — TpeTUHHUI donikyn, 6 — KoBTe Tino, 7 — cyauHu; F - TpeTUHHUI
donikyn 3 donikynapHum aHTpymom (FA), eKCLLeHTPUYHO po3TalloBaHUM oBouuTom (O) Ta BUTOHYEHOI 6A1CKyU0otl0 060/10HKOIO (ZP) Ha
cTagaii atpesii. CnocTepiraeTbCca CNOLWEHHA Ta PYWHYBaHHA WAPY rPaHY/IbO3HUX KNITUH, AiereHepaTUBHi 3MiHK ooLmTY.
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PucyHok 2 — MikpodoTtorpadia seuHuka saritHux (A-C) Ta HeBaritHux (D-F) camuupb wypa rpynu xnopuay Kagmito 13-i gobu recrauii.
3abapBneHHA: remaToKcuniHom i eosuHom. 36.: A x 40, B, C, D, E x 100, F x 400. Mo3HaueHHA: A: 1 — nepBuHHI ¢ponikynm, 2— BTOPUHHUIA
donikyn, 3 — TpeTUHHUIA ponikyn, 4 — }KoBTe TiNo; B: 1 — BTOPUHHMIA Ponikyn, WwWo dopmyeTbcA. 2 — XKOBTI Tina, 3 — cyanHu; C:
npeoBynaTopHuii ponikyn 3 Bakyosisauielo B oonnasmi Ta Wwapi rpaHyIbo3HUX KAITUH Ta po3puBamu 06010HKHK; D: 1 — nepBuHHI donikynu,
2 — BTOpUHHMIA donikyn, 3 — aHTPYyM, 4 — 3KOBTI TiNla Ha pasHiii cTagii po3BUTKY, 5 —cyauHM, 6 — bine Tino; E: 1 — nepBuHHI ponikynn, 2 —
TPETUHHWUI (3pinunit) ponikyn: 2a — aiiLeHocHUI ropbuk , 2b — nopoxkHUHA Ponikyna, 2¢ — oBoumT, 2d — 6nancKyya 06010HKa, 3 — KOBTE TiNo,
4 — cyaunHu; F: 1 - KoBTe TiNo, 2— cTpomMa AEYHMUKaA.

HW. TICTONOriYHI 03HAKM perpecii BKAKYAKTb 3MOpLLY-
BaHHA KNITWUH rpaHyNbo3HOro wapy. KAniTMHM Teku Ta
rpaHy/nbo3M NOCTYNOBO BaKyonisytoTbes (puc. 1 D, E, F).

oBTe TiNO TiYKM B MeHLe Big, *KOBTOro Tiaa BariT-
HocTi. Mig Yac BariTHOCTI »*KOBTe Ti/Io 3a3BMYali 36inbLue-
HO, MepeBaKHO 33 PaxyHOK 36inblweHoro obcAry LeH-
TPaiibHOI MOPOXKHUHM.

Y WwypiB rpynu BBeAEHHA XA0puAay KagMito TicTo-
CTPYKTYpa AEYHMKIB Bianosigana 6yaoBi KOHTPONbHUX
TBapWH, ane BigbyBanuca nesHi 3miHM (puc. 2 A-F).
BinkoBa 060/10HKa 3HAYHO CTOBLLEHA, HENpo3opa, no-
BEPXHEBMI eniTenin oAHOLWAPOBUI NAOCKUI, MicusMmM
KybiyHMNA.

Mig 6inkoBolo 06O/NOHKOK BUABAAAUCA OKpemi
nepBuHHI GONIKYIM 3 BAKyONi30BAHOK LMUTOMIA3MOLO,
HepigKo 3 enemeHTamMu Ni3nucy Ta BeIMKi aHTpasbHi
dOoNikyNIM 3 03HAKaMK MepepoarkeHHsA abo aTpesii, wo

NOYMHAETbCA. Ha Thi nporpecyroyumx NpoLLeciB CK1eposy-
BaHHA CTPOMM, BUPAXKEHi MpOLLeCn yTBOPEHHA Ta PO3-
BUTKY KiCTO3HO-NnepepoaeHux Gonikynis, rpynyBaHHs
KOM1areHOBMX BOJIOKOH Y TOBCTi MYYKW, AEAKI 3 AKUX BMNi-
TatoTbcA B 6iNKOBY 060/10HKY, YTBOPHOHOUYM NMOTOBLLEHHS.
CnocTepiranocb NOpPYyLUEHHA CTPYKTYPHUX KOMMOHEHTIB
KipKOBOI Ta MO3KOBOi pPeYOBMH, NepLll 3a BCE KPOBO-
HOCHUX CyAMH. Y KipKOBIll peYoBMHI AEYHUKIB BUHMKaNA
XapaKTepHa 3BUBUCTICTb apTepios, KaninapHa mepexa
6yna posrany:KeHa, y BeHy/lax CrnocTepirannca AsBuLLa
CTasy. Y AEYHMKax CKOPOTMIACA KiNbKiCTb Mpemopaiab-
HUX GONiKyNiB, WO BCTYNaloTb Y 3pOCTaHHA. BianosigHo
3MeHLWYyBanacb KifbKicTb GoNiKyniB HaCTyNMHUX reHepa-
uin.

Y donikynax pisHWX piBHIB PO3BUTKY crnocTepiranu-
CA 03HAKW aTpesii Yn KiCTO3HOro nepepoarKeHHA. MKoBTi
Tina 3HaxXoAWNCb Ha BCiX CTadiAx poO3BUTKY: nponide-
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pauii, ntoTeiHisauii theca interna i rpaHynbo3u, Backy-
NApU3aLLi 3 NPOPOCTaHHAM KPOBOHOCHMX CYAMH Yy theca
interna i dopmyBaHHAM nNpeacTaBNeHOro y BUINAAI
3ryCTKY LLEeHTPaNbHOrO AA4PA; a TaKOXK B CTaA4ii PO3KBITY
3 TpaHchopMaLieto rPaHyNbo3u i Teku. KinbKicTb KoB-
TUX TiNa Yy AEYHUKAX NiALOCAIAHUX LLYPIB 3MEHLUYETb-
€A, BOHW XaOTUYHO /IOKANIi3yrTbCA B MapeHXimi opraHa,
crnocTepiraetbea ix Ae3opraHisauia, Habpsak (puc. 2 A-F).

BucHoBKM.

B xoai npoBeneHOro ekcnepumeHTaNbHOro A0Chi-
[)KEHHA BCTAHOB/IEHO, L0 Pe3y/bTaTOM BHYTPILIHbOLL-
JIYHKOBOTO BBEAEHHSA Lypam AiHii Bictap xnopuay Kag-
Mmito B A03i 1,0 mr/Kr (B nepepaxyHky Ha meTtan) 6yan
3MiHW B FiCTOCTPYKTYPi AEYHUKIB BariTHUX Ta HEBATITHUX
cammub. Halbinblw 3HaYHi 3MiHW: 3HUXKEHHA pocTy ¢o-

NiKyNiB, 36iNbLUIEHHSA KiIbKOCTi aHTPaNbHUX Ta aTPETUY-
HUX GoNiKkyNiB, HENPaBW/IbHI Mexi GposiKyna, 3MeHLEHI,
nowkKoaseHi, dparmeHToBaHi/BiacyTHI oBoUMTH, Aere-
Hepawuia GOoNiKyNAPHUX TPAHYNbO3HUX KNITUH; Ae30p-
raHisauisi, HAbpAK i 3BMeHLEeHHA Ki/IbKOCTi *KOBTUX TiN, a
TaKOX 36iNbLUEeHHA KinbKoCTi Gibpua y cnonyyHil TKaHK-
Hi, rinepemia KaninApis Ta BEHO3HWUX CYyAMH, BUTOHYEHHSA
CTIHOK KPOBOHOCHMX CyauH, HabpaK. CTPYKTYPHI 3MiHM
MOXHa MOACHUTU TOKCUYHMM BMJIMBOM XJIOPUAY Kag-
Mil0 Ha SIEYHUKM WypiB, TOMy Tpeba MiHimi3yBaTV no-
TPanNAHHA CNOAYK KagMito B OpraHism NH04MHU.

MepcneKkTMBM NoAaNbLINX [OCAIAKEHD.

MepcnekTMBHMM Ha Hall MOMAL, € BUBYEHHA FiCTO-
MOPPOMETPUYHUX 3MiH B AEYHUKAX LLLYPIB Nig BNMBOM
CMONYK KaaMmito.
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BMN/IUB X10PUAY KAOMIKO HA FICTOCTPYKTYPY A€YHUKIB BATITHUX TA HEBATITHUX LLLYPIB

Konocosa I. I.

Pestome. Kagmiit (Cd) — eKONOriYHMIA TOKCUKAHT Ta PYyMHIBHUK €HOAOKPUHHOI CUCTEMM Y IIOAEN | TBApWH, 4,0 AKOTO
HaA3BMYAMHO YyTIMBA PENPOAYKTMBHA cucTemMa. Kaamilh BUKOPUCTOBYETLCA B PisHUX cdepax NpoOMMCIOBOCTI ANA
NOKPUTTA CTani, AK CTabinizaTop NAACTUKY, K MaTepian eNeKTPOAIB Y HiKeNb-KaamieBmx baTapelikax i T.i. BuaobyTok,
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BMMNaBKa Ta NPOMMUC/IOBE BUKOPUCTAHHA NPU3BEan A0 NiasuLLeHHs biogoctynHocTi Cd y HaBKOAULWHBOMY cepes-
OBMWLLj, @ aHTPONOTEeHHI AXepena € HalbiNbLlwot 3arpo30to ANA 340p0B’A NtoanHU. Kagmiit mae BUCOKY 34aTHICTb
[0 HarpomaKeHHA B OpraHiami Ta Ay»Ke NnoBifibHO BUBOAMUTLCA 3 OpraHiamy. AKYMy/HOUMUCh B OpPraHi3mi Kagmii
HEeraTMBHO BMNJ/IMBAE HA 340POB’A, BPAXKAOUM HUPKK, NEYiHKY, KDOBOHOCHI Ta PENPOAYKTUBHI CUCTEMM Ta MOXKe Npwu-
3BecTU Ao GopMyBaHHA 3aXBOPHOBAHb Mif, Yac BHYTPILWHbOYTPO6HOro nepiogy. MeTo HAWOoro AOCNiAKeHHA 6yno
eKcrnepumeHTaibHe BU3SHAYEHHA NOTEHLAHOTO rOHaA0TOKCUUYHOIO BNIMBY XA0puay Kaamito (y gosi 1,0 mr/kr). Ans
OOCNiAXKEHHs BUKOpUCTOBYBaAM 40 monogmx camuub LWwypiB niHii Wistar, sknx 6yno posgineHo Ha 2 rpynu (KOHTp-
O/lbHa Ta A0CNiIAHA) B 3a71E€XHOCTI B, OTPMMYBaAHMX PO34YMHIB. B KOMKHIl rpyni camuui 6ynn posnogineHi Hasnin:
BariTHi Ta HeBariTHi. JOCnigXKyBaHi pe4OBUHM BBOAUIM CaMKAaM BHYTPILHbOLIIYHKOBO Yepe3 30HA, OAMH Pa3 Ha
[oby, B 0OAMH i TOM e 4Yac BNpoAoBXK BCiel BariTHOCTi, a Ha 13-Ty Aoby npoBoAMAM OonepaTUBHMIA 3ab6ill Ta PO3TUH
Tina, BUAANAKUM AEYHMKM ANA TICTONOTYHOIO AOCNIAKEHHA.

B KOHTPOAbHII Ta AOCNIAHIN rpynax SEYHUKM CAMOK LLYPiB Manu XapaKTepHy A4 iHWKnX ccasLiB byaosy, ane B
rpyni BBeAEHHA xa0puay Kagmito Biabynncs 3HauyHi 3MiHM, a came: 3HUKEHHS pocTy GOoNiKyniB, 36iNblUEHHS Kifb-
KOCTi aHTPaNbHUX Ta aTPETUUYHUX DONIKYNiB, HENPaBWUAbHI MeXi GONiKyla, 3MEHLLEeHi, MOWKoAXKeHi, pparmeHTO-
BaHi/BiacyTHI oBouUTH, AereHepauia GONIKYNAPHMX FPAHYIbO3HUX KAITUH; Ae30praHisauid, Habpsak i 3MmeHLWeHHs
KiZIbKOCTi »KOBTUX Ti/l, @ TAKOX 36i/blUeHHA KiNbKOCTi Gibpua y CNoNydHin TKaHMHI, rinepemisa Kaninspis Ta BEHO3HMX
CYAMH, BUTOHUYEHHS CTIHOK KPOBOHOCHUX CYAMH, HabpaK. CTPYKTYPHI 3MiIHW MOXHA MOACHUTU TOKCUYHMUM BMJIMBOM
X/I0pMAy KagMmito Ha AEYHMKMN LypiB, TOMY Tpeba MiHiMi3yBaTV NOTPANAAHHSA CNOJYK KagMito B OpraHiam NtoaunHuN.

Knto4yoBi cnoBa: penpoayKTMBHA CUCTEMA, AEYHUKM, X0PUL KaAMIilO, eKCNepPMMEHT, FOHaLO0TOKCUYHICTb.

THE INFLUENCE OF CADMIUM CHLORIDE ON THE HISTOSTRUCTURE OF THE OVARIES OF PREGNANT AND
NON- PREGNANT RATS

Kolosova . I.

Abstract. Cadmium (Cd) is an environmental toxicant and disruptor of the endocrine system in humans and
animals, to which the reproductive system is extremely sensitive. Cadmium is used in various industries to coat
steel, as a plastic stabilizer, as a material for electrodes in nickel-cadmium batteries, etc. Mining, smelting, and
industrial using have increased the bioavailability of Cd in the environment, and anthropogenic sources represent
the greatest threat to human health. Cadmium has a high ability to accumulate in the body and is removed from
the body very slowly. Accumulating in the body, cadmium has a negative effect on health, affecting the kidneys,
liver, circulatory and reproductive systems and can lead to the formation of diseases during the fetal period. The
aim of our study was to experimentally determine the potential gonadotoxic effect of cadmium chloride (at a dose
of 1.0 mg/kg). For the study, 40 young female Wistar rats were used, which were divided into 2 groups (control and
experimental) depending on the received solutions. In each group females were divided into two groups: pregnant
and non-pregnant. The studied substances were administered to females intragastrically through a tube once a
day, at the same time throughout pregnancy, and on the 13th day, operative slaughter and body dissection were
performed, removing the ovaries for histological examination.

In the control and experimental groups, the ovaries of female rats had a structure characteristic of other
mammals, but in the cadmium chloride group, significant changes occurred, namely: reduced follicle growth,
increased number of antral and atretic follicles, irregular follicle boundaries, reduced, damaged, fragmented/absent
oocytes, degeneration of follicular granulosa cells; disorganization, swelling and decrease in the number of yellow
bodies, as well as an increase in the number of fibrils in the connective tissue, hyperemia of capillaries and venous
vessels, thinning of the walls of blood vessels, edema. Structural changes can be explained by the toxic effect of
cadmium chloride on the ovaries of rats, so it is necessary to minimize the entry of cadmium compounds into the
human body.

Key words: reproductive system, ovaries, cadmium chloride, experiment, gonadotoxicity.
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