I SSN 2079-8334. Ceim meouyunu ma odionozii. 2019. N 2 (68)

DOI 10.26724/2079-8334-2019-2-68-171-174
UDC 591.463.2: 615.277.3: 616-08

CYTOSTATIC IMPACT ON SPERMATOGENIC CELLS ULTRASTRUC TURE
AND ITS CORRECTION BY CHONDROITIN SULPHATE
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The article presents data on the specific changdisel animal spermatogenic cells ultrastructuresuride impact of
doxorubicin hydrochloride. It is shown that theitogffect of cytostatics is accompanied by the tgwment of dystrophic and
destructive changes in the rat testes cells. Utiterinfluence of chondroitin sulfate, the graduatoration of reparative
processes in the rat spermatogenic cells exposeéaktarubicin hydrochloride was carried out. Chotiiincsulfate facilitated the
turnover of the structure of the filaments plasmatembrane areas after the toxic effect of thestgtar, which ensures normal
sperm motility.
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The study is a fragment of the research project ¢Nanisms of development, diagnostics and therayferftility in
individuals with dysfunction of the gonads and cdsitbpathology” (state registration number 0116UQ®B).

Pharmacotherapy with cytotoxic drugs is relevamtthe treatment of inflammatory processes
in men. However, the effect of these drugs leads ¢gtotoxic effect on spermatogenesis. Therefare,
search is being carried out for drugs neutralizing negative and toxic effects of antibiotics with
cytostatic effect and restarting the process ofmmp&ogenesis. In the arsenal of andrologists today
there is a fairly large list of tools, mainly syetit, for the sexual disorders treatment and imenoent
of the reproductive system.

However, this therapy is inefficient, so today st important to search for new therapeutic
approaches to the reproductive disorders treatm@nt 6]. Chondroitin sulfate (CS), as a
glycosaminoglycan, has a wide range of action ahigla safety profile [3].

It has been proved that cholesterol can participatevarious regulatory processes of
spermatogenesis, positively affects the qualitattatus of rat testicular tissue, restores distlirbe
trophism of germ cells, reduces dystrophic proceseerat testes, which leads to activation of the
spermatogenesis process and increases the lethad bbdy androgenic saturation. Thus, cholesteml ¢
be considered as a potential corrector in the pedies of spermatogenesis [1, 2].

The purposeof the study was to study the specific changalénsubmicroscopic architectonics
of spermatogenic cells subjected to the destrudtiygact of doxorubicin hydrochloride (DH) and the
correction of this condition with CS.

Materials and methods.The experiment was carried out on sexually maturgeanmale Wistar
rats weighing 346380 g. The animals were divided into 3 groups: grbu negative control (intact rats),
group 2 - positive control (control pathology), gpo3 - animals that, against the background of the
cytostatics action, received CS. To simulate cgtidstesions of the testes, animals were intrapeeilly
injected with DH in the dose of 2 mg/kg once a wéladministrations). CS started to be administered
three days before the administration of cytostatizen three weeks against its background and 8 day
after (the total of 33 days). The administratiorsyparformed intragastrically once a day with theedof
60 mg/kg. The introduction of DH cytostatic wasraat out with the extension of the exposure timle [6
Animals were sacrificed by decapitation in accomtamith the nationafGeneral Ethical Principle of
Animal Experiment$ (Ukraine, 2001), pursuant to the provisions of tBeropean Convention for the
Protection of Vertebrate Animals used for experitaerand other scientific purposegStrasbourg,
1985). Electron microscopic examination of testictissue pieces have been carried out accordinglite
known method [4]. The testes of intact animals eras the quality control of the tissue histoldgica
processing.

Results of the study and their discussionThe electron microscopic study of the interstitial
endotheliocytes ultrastructure in animals exposebl showed that the toxic effects of cytostatios a
accompanied by the development of dystrophic arstraeive changes of organelles and a decrease in
the activity of synthetic, reparative processesyel as piezobiosynthesis. In spermatocytes, aatiah
of the condensation degree occurs, the detachnigthiecacrosome from the nucleus is observed, the
forms of the acrosome are changing, which is a efghe spermatozoa inferiority.
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Destruction of the filaments plasma membrane arad@schondrial matrix swelling with clearing,
cristae destruction, absence of the dynein legs tiea microtubule doublets indicate impaired sperm
motility. Under the influence of CS, after the dastive effect of DH, the cytoplasmic membrane in
contact with the hemato-testicular barrier losasditearly contoured structure, looks thickened and
electron dense. The basement membrane of the blguliaries endotheliocytes is thickened, has adoo
structure. In loose connective tissue myoid ce#tslacated, their cytoplasm having an increasedrele
density. After the introduction of cholesterol, timgoid cells ultrastructure is not changed, whintlicates
an increase in the activity of rhythmic contractioof the tubule wall, which causes obstacles to the
development of stagnant processes that were cdugdtie cytotoxic effect of DH. These cells are
surrounded by fine-fibrous substance and collagieers (fig. 1). Thus, under the influence of C& th
bioenergetic supply recovery of metabolic, repaeapirocesses in the rat testes exposed to DH wascca
out. It should be noted that the ultrastructurglamization of spermatogenic cells retains the featof
dystrophic and destructive changes. The cells hunkinly contain decondensed chromatin, which
granules are diffusely scattered over the karyoplaghe nuclear matrix has a low electron densibe T
nuclear membrane contains small destruction fagi @ A). Acrosomal granules are osmiophilic and
closely adjacent to the nuclear membrane, whicimsofairly deep invaginations (fig. 1 B). In the
cytoplasm, numerous small mitochondria are revedlading a rounded and slightly elongated shape.

The mitochondrial matrix is moderately cleared, hasiiddle electron density. Mitochondrial
crista are randomly oriented. The outer membramesrederately loosened, there are no destruction
foci. The cytoplasm contains numerous ribosomespatgsomes (fig. 1 C). Along with this, spermatids
with nuclei containing dense condensed (maturedrohtin and formed acrosome were present in the
preparations (fig. 1 D). Under the influence of GQffadual restoration of reparative processes in
spermatogenic cells of rats subjected to the infleeof DH was carried out.
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A. Ultrastructure spermatids of rats exposed tostgtics and B. Ultrastructure spermatids of rats exposed tostgtics and
chondroitin sulfate. Decondensed chromatin, fogsisl of the nuclear chondroitin  sulfate. Acrosomal granule, nuclear rbeme
membrane. X35000. invagination. X36000
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C. Ultrastructure spermatids of rats exposed tostgtics and D. Ultrastructure of late spermatids in rats explamecytostatics
chondroitin sulfate. Mitochondria rounded and ektedl, disordered and chondroitin sulfate. Condensed chromatin witle formed
orientation of the cristae, many ribosomes andspaties. X32000. acrosome. X30000.
Fig. 1.

In the nuclei of spermatocytes, there was predomiypamature chromatin, which is
characteristic of its condensation degree increBise.detachment of the acrosome from the nucleds an
the change in the shape of the acrosome was mkygtiot observed, which is a sign of the spermadoz
full-value condition, i.e. initiation of recoveryrqgresses after the introduction of CS against the
background of the DH toxic effect. The structurettzé filament plasma membrane areas was restored,
the mitochondrial matrix was electron-dense, thentdion of cristae and dyneinic legs was observed
around the microtubule doublets, which indicatesrtbrmal mobility of spermatozoa.
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This research was aimed to show the recovery etie€€S on the sperm ultrastructure after
destructive effects of DH. This can be used by miter chemotherapy to preserve fertility. In thiayw
actual task is searching for ways of prevention mseand treatment of male reproductive disorders
caused by cytotoxic drugs. Such a drug as CS simemilthe metabolic processes of the organism.
Numerous studies have confirmed its important noelthe male reproductive function [7]. It have been
shown under the influence of CS, gradual restanatibreparative processes in spermatogenic cells of
rats subjected to the influence of DH was carried.lo the nuclei of spermatocytes, there was
predominantly mature chromatin, which is charasteriof its condensation degree increase. The
detachment of the acrosome from the nucleus andchiamge in the shape of the acrosome was
practically not observed, which is a sign of thesrspatozoa full-value condition, i.e. initiation of
recovery processes after the introduction of CSnafidhe background of the DH toxic effect. The
structure of the filament plasma membrane areasrestered, the mitochondrial matrix was electron-
dense, the formation of cristae and dyneinic legs wbserved around the microtubule doublets, which
indicates the normal mobility of spermatozoa.

1) Under the influence of CS, gradual restoratibreparative processes in spermatogenic cells
of rats subjected to the destructive impact of D&swarried out.

2) In the cytoplasm of spermatogenic cells, aftee CS introduction, there are numerous
ribosomes and polysomes. Spermatids have nucléaioomy dense condensed (mature) chromatin and
formed acrosome.

3) CS contributed to the restoration of the filammplasma membrane structure after the toxic
effect of cytostatics.

Prospects for further development lie in the f&ettthe obtained scientific results are necessaryfdrther research
on the effect of CS on the male reproductive syaftanexposure to cytostatics.
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BIIJIUB IUTOCTATHUKIB
HA YJBTPACTPYKTYPHY OPTI'AHI3ALIIO
CIIEPMATOI'EHHUX KJIITUH I KOPEKI IS

BO3JEUCTBHUE IUTOCTATHUKA
HA YJIBTPACTPYKTYPHYIO OPTAHU3ALIUIO
CIHEPMATOTEHHBIX KJIETOK U KOPPEKLIUSL

XOHJPOITHH CYJb®ATOM
H. M. Bpeuxka, B. I1. He3zopos, H. 0. CexntoxoBa,
E. M. Kopenesa, O. B. Lllepdak
B pobori HaBemeHi maHi PO XapakTepHi 3MIiHK

YIBTPAaCTPYKTYpH CIIEPMAaTOTCHHHMX KIITHH TBAapuH, SKi
3a3HAJIM BIUIMBY JIOKCOpYOilmHYy rigpoxiopuny. IToxasaHo,
IO TOKCHYHMH BIUIMB LUTOCTATHKIB CYIPOBOIKYETHCS
PO3BUTKOM THCTPO(IYHMX i JSCTPYKTUBHHX 3MiH B KIITHHAX
civ'saukiB mypiB. Ilix BmmBom XC  3milicHIOBanoCs
MIOCTYIIOBE BiZJHOBIICHHS peTapaTHBHUX MPOLECIB B KIITHHAX
CIepMaTOTeHe3y IIypiB, I BIUIMBOM JIOKCOPYOIIMHY
rigpoxiopuny. XC CIpusiB BiTHOBICHHIO CTPYKTYPHU AUITHOK
IUIa3MaTUIHOI MeMOpaHM JOKTYTHKIB, TMICIS TOKCHYHOTO
BIUIMBY LIUTOCTATHKA, 1110 3a0e3Ieuye HOpMaIbHy PyXJIMBICTh
criepMaro3oifiB. B sgpax cmepmaronmToB  nepeOyBaB
HEPeBHKHO 3pUIMIT  XpOMAaTWH, IO XapaKTepHO I
MIJBHUIICHHS CTYNEHs #Horo KoHzaeHcamil. BimumapyBaHHs
aKpOCOMH Bif s/Ipa 1 3MiHA (POPMH aKpPOCOMHU MPAKTUYHO HE
crocTepiranacs, 110 € 03HAKOIO0 TIOBHOITIHHOCTI
CIepMaTo30i/iB, TOOTO MOYATKY BiJHOBIFOBATBHUX IIPOLIECIB

XOHJIPOUTHUHA CYJbP®ATOM
H. M. Bpeuxka, B. II. Hes3opos, H. 0. CesroxoBa,
E. M. Kopenena, E. B. Illep6ak
B pabote npuBeeHb! JaHHBIE O XapaKTEPHBIX M3MCHEHHSIX

YIIBTPaCTPYKTYphbI CIIEPMATOreHHBIX ~ KJIETOK  JKUBOTHBIX
MOJIBEPIKCHHBIX BO3/ICHCTBHIO JIOKCOPYOHIIMHA THIPOXJIOPHIIA.
Iloka3aHo, 4dYTO TOKCHYECKOE BO3JICHCTBHE IIUTOCTATHKOB

COIPOBOXKIACTCS PA3BUTHEM JUCTPOGUUECKHX M JECTPYKTHUBHBIX
W3MEHEHHI B KJIeTKax ceMeHHHKOB Kpbic. llon BmustHEeM XC
OCYIIECTBIIIIOCH OCTETICHHOE BOCCTAHOBJICHHE pEIapaTHBHBIX
MPOLIECCOB B KJIETKAX CIIEPMATOTEHE3a KPBIC, MOBEPIIINXCS
JIECTPYKTUBHOMY BIMSIHHIO JOKcOpyOHImHa ruppoxiopuna. XC
CIIOCOOCTBOBA  BOCCTAHOBJIGHMIO — CTPYKTYpHl  y9acTKOB
IUIa3MaTUYeCKOM MeMOpaHbl JKI'yTHKOB, IIOCNIE TOKCHYECKOro

BIMSHUSL ~ LUTOCTAaTHKA, 4YTO O0OECIeYMBaecT  HOPMAJIBHYIO
MOJBIKHOCTh ~ CIIEPMATO30MI0B. B sAzapax crepmaToruToB
HAXOAWICS  TPEeHMYILIECTBEHHO  3peiblii  XpOMAaTHH,  UTO

XapakTepHO Ul TOBBILICHUS CTENCHH €ro KOHJACHCAIUH.
OTcroiika aKpoCOMBI OT siApa W M3MEHEHHE (OPMBI aKpPOCOMBI
NPAaKTUYECKH HE HaOMIO#anach, 4Yro SIBISIETCS IPH3HAKOM
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Beenennst XC  wHa T tokcmunoi mii /Il
BinHoBimoBanacss  CTpykTypa — OUISHOK  IUIa3MATHYHOL
MeMOpaHd  JDKTYTHKIB, MAaTpPUKC  MITOXOHIpiii  OyB
CJICKTPOHHO-IIUTBHUM, CHOCTEpIrasiocsi yTBOPEHHsSI KpPHCT i
JIHETHOBHX HDKOK OJM3BKO IYIUIETiB MHKPOTPYOOYEK, LI0
CBITUHTH MpPO 3a0€3MEYeHHS HOPMAIBHOI  PYXJIMBOCTL
criepmato3oiniB.Ilix prumBoM XC 3iHCHIOBAIOCS TTIOCTYTIOBE
BIHOBJICHHS  peMapaTHMBHUX  IIPOLECIB B  KIITHHAX
CriepMaToreHesy IypiB, siki 3a3Hamu BrutkBy JII'.Kimrouosi
CJIOBA: YJBTPACTPYKTYpa CIM'STHUKIB, XOHIPOITHHY CYJIb(aT,
JIOKCOPYOILMHY TiAPOXIIOPHU.

KarouoBi cioBa: ynbTpacTpykTypa CIM'SHHKIB,
XOHZAPOITHHY CyIb(aT, TOKCOPYOIIHUHY TigPOXIOPHLI.

TiciIst

MOJIHOLIGHHOCTH ~ CHEPMAaTo30MIOB, TO  ©CTh  Havaia
BOCCTAQHOBHTEJIBHBIX IIporieccoB mocne BeeneHus: XC Ha Qoue
Tokcnueckoro aeiictBusa . BoccranaBnmBanack CTpyKTypa
YUYaCTKOB IUIA3MaTUYECKOH MeMOpaHbl JKTYTHKOB, MAaTpPHKC
MHUTOXOHJIPUHA  OBUT  DJIEKTPOHHO-IUIOTHBIM,  HaOIIOOaIoCh
o0pa3oBaHME KPUCT WM JWHEMHOBUX HOXEK OKOJO MIyIUIETOB
MHKpPOTpPYyOO4YeK, UTO CBHJAETENBCIBYeT 00 obecredeHnH
HOpMaJIbHOW nojBrkHOCTH crnepMaTo3onaus.Ilon BmusHuem XC
OCYILIECTBJISVIOCH TIOCTEIIEHHOE BOCCTAHOBJICHHE pEIapaTHBHBIX
MPOLIECCOB B KJIETKAaX CIIEPMATOreHe3a KPBIC, MOJBEPrIIHXCS
BoznericTuio I

KnrodeBbie ca0Ba: ynbTpacTpyKTypa CEMEHHHUKOB,
XOHAPOUTHHA CyIb(aT, TOKCOpyOHLINHA THAPOXIOPHI.
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MORPHOLOGICAL AND MORPHOMETRIC REARRANGEMENTS
OF THE RAT ADENOHYPOPHYSIAL-THYROID SYSTEM UNDER TH E EXPERIMENTAL
EXTRACELLULAR DEHYDRATION

e-mail: natalia.gryntsova@gmail.com

Disruption of homeostasis cause significant charigesll the body systems, including the endocrime.oThe
purpose of the work is to study the morphologicatl anorphometric rearrangements of the adenohypaaithyroid
axis in rats under conditions of experimental matierdegree extracellular dehydration. The expertmeas performed
on 12 rats of control and experimental group. Tkeeeimental group's rats for 60 days modeled thelenate degree of
extracellular dehydration. Histological, morphometand statistical methods of investigation weredisDisturbance of
the water-salt balance of the body causes a sligltease in secretory activity on the part of adsmpmphysis and the
development of hypofunction of the thyroid glandhigh negatively affects the development of comp&ryaand
adaptive processes in the body.

Key words: adenohypophysis, extracellular dehydratthyroid gland, stress

The work is a fragment of the eresearch projectsoffdhofunctional aspects of the body homeostasigités
registration No. 0118U006611)

Homeostasis provides the necessary conditionshiotifie of both individual cells and the body
as a whole. Constancy of water-electrolyte compmwsiis part of homeostasis [7, 12]. In forming the
regulation of the compensation mechanism for vari@xtreme factors affecting the body, the
endocrine system plays one of the key roles [4, AdEquacy, nature of the body’s adaptive changes
depends on changes in the hormonal secretion tleaide the body homeostasis [5]. Steady and
multiple stress can be the basis of stress-indpegiiblogy development [5, 15]. The pituitary - thigr
axis of the endocrine system, together with thaiaity gonadal, sympathoadrenal and hypothalamic -
pituitary adrenocorticular systems, play a key rnioleroviding the adaptive response of the body to
stress effects. The thyroid gland’s hormones a@wmnto take an active part in the development of
adaptive responses and have the ability to incréeseensitivity of adrenoreceptors to adrenaling a
noradrenaline [5]. Conditions associated with clesno the activity of regulatory stress systems (in
acute or chronic stress, post-traumatic stressrdiss, changes in physical activity), also affdes t
functioning of the hypothalamic-pituitary-thyroickia of the endocrine regulation [5]. To date, the
thyroid gland’s status has been studied underrtfieeince of heavy metals salts [6], moderate cluroni
hyperthermia [11], geochemical factors [10], tiambdlini [5], and antipsychotic therapy depending
upon the age [1]. According to the results of ikerdture sources search, there is no works orystgd
morphological and morphometric indices of adenolpypsis blood vessels in rats under the
conditions of experimental moderate degree exthaleeldehydration.

The purpose of the study was to study morphological and morpéiic rearrangements of the
adenohypophysial-thyroid axis structural componémtsexually mature male rats under the conditions
of experimental extracellular dehydration.
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