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TOKCHYHOTO TCMaTUTy Ta BHKOPHUCTAHHS KOMILIEKCHOTO
reraTonpoTeKTopa. byno mpoBelneHO eKcleprMeHTalbHe
nocmipkeHHss Ha 60 Oumux mypax-camipix JiHii Bicrap
macoro 240-270r. B npoueci pobotu utypi Oynu nogiiaeHi
Ha 3 rpynu (mo 20 uiypiB y KOXHiil rpyIi): KOHTPOJIbHA —
BKJIIOYAJIa 37I0POBHX IIYpPiB 3 TPAaBMOIO HMKHBOI IIEIICIH;
JociigHa 1 —uypiB 3 TPaBMOKO LIEJIENH Ta MOJCILOBAHHM
TOKCHYHUM TEMATUTOM; AOCIHiJHA 2 — HIypiB 3 TPaBMOIO
HIDKHBOT LIeNiernd + TOKCHYHHH TeraTHT+KOMIUICKCHHI
remaTonpoTrekrop. JIOCHiIKEHHS TiCTONOTIYHHMX — 3MiH
KICTKOBOI TKAHMHHU HIDKHBOI LIENENH B JUISHII TPaBMH, [IPU
TOKCHYHOMY TelaTHTi OOIPYHTYBaJO IMO3WTHBHMII BILIUB
rernaTonpoTEeKTOPa Ha 3MiHI MOP(OMETPUYHHIX OKA3HUKIB.
B pe3ynbTaTi €KCIEPUMEHTY BHSBHJIM, LIO TOKCHYHHI
refaTuT mnoripurye MoppoMeTpHYHi MOKAa3HHKH 3arO€HHS
nepdopaiiiiHoro nepekTy HWKHBOI mmenend. OcoOiauBo
B&XKIIMBUM € T€, 1[0 KOMIUICKCHHI I'€HaTONPOTEKTOp IpPH
TOKCHYHOMY TI'€lIaTUTi 301IbLIy€E MUTOMUI 00’ €M KiCTKOBHX
6anok Ha 30 Tta 60 100y Ta KicTkoBOoro Mo3ky Ha 60 mo0y,
IO CBITYMTH MPO HOro MO3UTHBHHUI BIUIMB HAa MPOLECH
pereHepauii KicTKH B Micii nepdopariii.

KiroueBi cjoBa: excmepuMeHT, IIypi, TpaBMa
HIDKHBOT ILEJICNH, MOJCIbOBAaHHH TOKCHYHHMII TIelaTur,
KOMIIJIGKCHHUH TelaTonpoTeKTOp.
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TOKCHYECKOrO TeMaruTa W  KCIOJIb30BaHHS  KOMIUICKCHOTO
renaTonpoTeKTopa.  bBbUIO  MPOBEICHO  3KCINEPUMEHTAIBHOES
nccrenoBanue Ha 6006embIx KphIcax-caMIlax JHHUKM Bructap maccoit
240-270r. B mpouecce paboThl KpbIChl ObUTH pa3ziefieHbl Ha 3
rpymbl (o 20 KphIC B KaXKAO0M IPYIIIE): KOHTPOIbHAS - BKITIOUAIa
3[0POBBIX KPBIC C TPABMOM HIDKHEH YETFOCTH; IKCIIEPHUMEHTAIbHAS
No 1 - kpbIc ¢ TpaBMOIA YEFOCTH U MO/ICTHPOBAHHBIM TOKCHYECKUM
reMaTUTOM; SKCIIepUMEHTAIbHAsE No 2 - KpbIC ¢ TPaBMOM HIKHEH
YENIOCTH  +  TOKCHYCCKHH  rematutT  +  KOMIUICKCHBIN
renaronpoTekTop. ccleaoBaHue IUCTONOTHYECKHX H3MEHEHHH
KOCTHOM TKaHW HW)KHEH YeNIOCTH B O0JIACTH TpPaBMBbI TPHU
TOKCHYECKOM TeraTute OOOCHOBAIO MOJIOKUTEIBHOE BIIHMSHUC
remaTonpoTekTopa  HA  HM3MEHEeHHsT  MOP(OMETPHUYECKHX
mokasareneif. B pesymprare sKcmeprMeHTa OOHApYKWIM, YTO
TOKCHYECKUH TeMaTuT yXyIuaeT MOphOMETPHICCKHE TTOKa3aTeln
3aKHMBICHUS 1epdOpaliiOHHOr0 Aed)eKTa HIDKHEH YeNFOCTH.
OCOBEHHO Ba)XHO TO, YTO KOMIUICKCHBIH IeMaTonpoTeKTOp MpH
TOKCHYECKOM TCMaTHTE YBEJINYMBACT YJICNbHBI 00BbEM KOCTHBIX
6anok Ha 30 u 60 cyTku u KocTHOro mMosra Ha 60 cyTkd, 4TO
CBHCTEIILCTBYET O €r0 MOJIOKUTEIBHOM BIHSHUU Ha MPOLECCHI
pereHepanuy KOCTH B MecTe nepdoparum.
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KOMILJIGKCHOH T'eaToMpOTEKTOP.
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Prolonged central deprivation of testosterone ®sithmay lead to biochemical and morphological gharin testes.
Influence of prolonged testosterone deficiency eactive nitrogen and oxygen species productionphwogical changes in
interstitial endocrinocytes and sustentocytes isyet fully understood. The number of interstitedocrinocytes is reduced in
comparison with the control group, there are ititeakspaces between the convoluted tubules witbraplete absence of interstitial
endocrinocytes. Interstitial endocrinocytes areuced in size, their nuclei are heterochromic. When studied the structural
organization of rat sustentocytes from the expamtaieggroup in comparison with the control group,faend that hyperplasia of the
elements of the smooth endoplasmic reticulum wasenked in the cytoplasm of the sustentocytes. Timmber of
mitochondria in the cytoplasm of the sustentocyesreased, the electron density of the mitochohdrérix was lowered,
protein structures were present either inside #tmiwvles or independently located in the cell cyaspi. Biochemical studies
revealed increased NO production from inducible 8i@thase and development of oxidative stress. HExm@atal central
deprivation of testosterone synthesis with diphiaeebn the 18% day of the experiment leads to shift of NO synitiéiom
constitutive NO-synthases to inducible NO-synthased intensification of oxidative stress due to &ase of superoxide
anion-radical production and decrease in antioxig@atection.

Key words: testes, interstitial endocrinocytes, sustentagytéO-synthase, iNOS, cNOS, L-arginine, superoxide
dismutase, rats.

The study is a fragment of the research project p&imental morphological study of cryopreservedcplaa
transplants: action of diphereline, ethanol and XBéthacrylic acid on the morphofunctional statusaimumber of internal
organs”, state registration No. 0119U102925.

In developed European countries, there is a trewerids high sexual activity in older men and the
late creation of a family with children, which hasrtain difficulties in connection with a decrease
testosterone production in old age [2, 10]. At slaene time uncontrolled usage of testosterone eads
increase of prostate cancer incidence since andsggay key role in its development [4].

Diphereline is a potent treatment method for ptestancer treatment, however we showed in our
previous works that its usage leads to developrakpkidative stress and changes in sustentocytds an
interstitial endocrynocites [3, 7, 14]. Minimal dtion of diphereline intake in prostate cancertinemt
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lasts half a year [6, 8, 9]. It is still uncleattie changes observed ori"2thd 9¢' day of diphereline intake
are not part of first adoptive reaction and noagfear later [11, 12].

The purpose of the study was to establish the microscopic wimgion of rat interstitial
endocrinocytes and sustentocytes, to determinedtieces of nitric oxide production and the intgneit
oxidative stress in the testes in experimentalraédeprivation of testosterone synthesis with digline
on the 188 day of the experiment.

Materials and methods.The experiments were carried out on 10 sexuallyreanale white rats
of the Wistar line. Rats were divided into 2 graupe control group (5) and the experimental gr(a)p
Animals from experimental group were injected suanaously with diphereline (Triptorelin embonate)
at a dose of 0.3 mg of the active substance/kyj][512]. of body weight for 180 days, while contgobup
received injection of saline [13].

Animals were kept in standard vivarium conditiorfsttee Ukrainian Medical Stomatological
Academy. Experimental animals were sacrificed iiictstompliance with the provisions of the “Europea
Convention for the Protection of Vertebrate Animé&lsed for Experimental and Other Scientific
Purposes”; (Strasbourg, 1986), as well as with“@eneral Ethical Principles of Animal Experiments”
adopted by the First National Congress on Bioettigsv, 2001).

After an overdose of ketamine, the animals werapliéated, the prepared small pieces of the testes
were fixed in a 2.5% glutaraldehyde solution (pt2=7.4). Postfixation of the material was carried ou
with 1% solution of osmium (IV) oxide, followed kgehydration in propylene oxide and sample was
embedded into the epoxy resins mixture. Ultratieictisns made with an ultramicrotome were contrasted
with a 1% aqueous solution of uranyl acetate anad lgtrate according to the Reynolds’ method and
studied with an electron microscope [1].

Using standard methods, the material was imbedagxhiaffin blocks, of which sectionspdn
thick were made and stained with hematoxylin arsiredHistological preparations were examined using
Biorex 3 light microscope with digital microfilterith software adapted for these studies (serial5664).

All biochemical studies were carried out in 10% lg®nate of testis tissue using Ulab 101
spectrophotometer [11, 12, 15].

General activity of NO-synthase (gNOS), activity aafnstitutive isoforms (cNOS), activity of
inducible isoform (iNOS), activity of arginases anitrite concentration [11, 12]. Basic productioh o
superoxide anion radicaD¢"), its production by the mitochondrial electronnsport chain (ETC) and
microsomal ETC was determined by the growth ofrdifazan concentration, formed in the reactio®£f
with nitro blue tetrazolium [15]. Superoxide dismsg¢ (SOD) and catalases activity was determined
according to guidelines [15]. The concentrationfreie malondialdehyde (MDA) was determined by
reaction with 1-methyl-2-phenylindole [15].

Statistical processing of the research results egagsed out using the Microsoft Office Excel
software and the Real Statistics 2019 extensidn #the nonparametric Mann-Whitney test was used to
determine the statistical significance of differemdetween the groups. The difference was considere
statistically significant at p<0.05.
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ol Results of the study and their discussion.
During morphological study of the experimental
group of animals on the 180day of the
experiment, we found an increase in the
interstitial space of the testes in comparison with
the control group of animals (Fig.}) due to the
proliferation of connective tissue (fibrosis). We
determined an increased concentration of
fibroblasts in the interstitial tissue, in some
places it amounted to 14 cells in the field of
view. The number of vessels is increased, they
are full-blooded, the walls thickness increased,
in some places with the marginal standing of
leukocytes.

The number of interstitial endocrinocytes

Fig. 1.a. Seminiferous tubules of experlmentalmmtthe

day. Microimage. Stain: hematoxiline and eosinend:.0: Ocular lens:

10. 1. Interstitial space - fibrosis. 2. Seminifesotubule with single
sustentocytes. 3. Spermatogenic epithelium of thkealed tubule.
4. Interstitial cells. 5. The capillary in the Inddtial space with
fibroblasts.
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is reduced in comparison with the control group,
there are interstitial spaces between the
convoluted tubules with a complete absence of
interstitial endocrinocytes (figal
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Interstitial endocrinocytes are reduced in sizeirthuclei are heterochromic. Macrophages were
also determined in the interstitial space. The nemalb parietal macrophages prevailed several tioves
interstitial. In the interstitium, macrophages weetermined, which were located 1-2-3 (intersjitédser
to the vessel. Near the wall of convoluted semipifis tubules, their number was up to 10-12 in iklel f
of view. In the macrophage cytoplasm, secretoryngjess of various sizes and electron densities were
detected. Also, rather large phagosomes contaifrimgments of dead cells were visualized in the
cytoplasm of macrophages. (fig. 1.b). All parietedcrophages were in the phase of phagocytosishwhic
was not typlcal of mterstltlal macrophages

The wall of the convoluted seminiferous
tubules is compacted, convoluted due to
interstitial fibrosis. In the structure of some
convoluted seminiferous tubules from the
spermatogenic epithelium of the basal layer, we
detected following changes: a decrease in the
population of both type A spermatogonia and
type B spermatogonia. Discompletion and
disorientation occurred in the adluminal layer,
followed by desquamation of spermatids.
Hypochromia and pycnosis were noted in the
nuclei of spermatids.
hy : Disorientation, discompletion of

Fig. 1b Interstitial space of experimental rat te 180th day. secondary and primary spermatocytes was

Microimage. Stain: hematoxiline and eosine. Lefis:@cular lens:15. determined in the ranks of spermatage
epithelium. In most convoluted tubules, their desgation was traced. Due to the complete or partial
desquamation of spermatogenous epithelial cellm filve basal membrane in the lumen of the tubules,
“seed balls” were formed from undifferentiated selThere were convoluted seminiferous tubules with
complete absence of spermatogenous epithelium dtid single supporting cells (Sertoli cell-only
syndrome; fig. h.).

When we studied the structural organization ofstegtentocytes from the experimental group in
comparison with the control group, we found thgbdmplasia of the elements of the smooth endoplasmic
reticulum was observed in the cytoplasm of theesustytes. Quite large phagosomes containing cell
fragments were detected in the cytoplasm. In theptgsm of some spermatocytes and spermatids,
deformation of the inner membranes and vacuolimatid mitochondria appeared. The number of
mitochondria in the cytoplasm of the sustentocylesreased, the electron density of the mitochohdria
matrix was lowered, protein structures were presgher inside the vacuoles or independently latate
the cell cytoplasm.

The total activity of NOS on the 18@lay of central deprivation of testosterone syrighesreased
by 51.9% when compared with the control group (13bAt the same time, cNOS activity decreased 5.13
times, and iINOS activity increased 5.69 times. Tbecentration of nitrite in the testes of rats @ages
3.44 times. The activity of arginases is reducedtdy8 times. Thus, the increased production ofcnitr
oxide under conditions of central deprivation dftésterone synthesis is ensured by the activitthef
inducible NOS isoform. At the same time, an inceeimsiNOS activity with a decrease in the activafy
the arginase pathway of L-arginine cleavage maicatd a change in the polarization of the macrophag
of the testes with a predominance of the pro-inftatory phenotypeM.).

Tible 1.
Nitric oxide cycle function during 180-day centraltestosterone synthesis deprivation (M+m)
Parameters

Groups gNOS e}ctivity, iINOS aptivity, cNOS a}ctivity, Arginasg activity, NO2 .

Kmol/min per g Kmol/min per g pmol/min per g pmol/min per g | concentration,
of protein of protein of protein of protein nmol/L
Control 0.54+0.04 0.13+0.02 0.41+0.03 2.48+0.05 33825
Experimental 0.82+0.08* 0.74+0.08* 0.08+0.01* 0.6032* 13.19+0.55*

Note: * - indicates that the difference is statialiy significant when compared with control grdipg0.05)

The basic production of O on the 188 day of the experiment increased 8.11 times when
compared with the control group (tab. 2). Productid O, by mitochondrial ETC increased by 3.7
times, and that of microsomal ETC — by 2.4 time®DSactivity decreased by 2.7 times, meanwhile
catalase activity did not change statistically gigantly. MDA concentration in rat testes elevatad
3.15 times.

205



| SSN 2079-8334. Csim meouyunu ma odionozii. 2020. No 2 (72)

Table 2
Oxidative stress markers in rat testes during 180-aly central testosterone synthesis deprivation (M+m)
Parameters
BasicOs™ Production Production
Groups sSOD Qgtalase production, Qf 02 from. onz from Free MDA,
activity. c.u activity, nkat/g nmol/s per mithochondrial microsonal pmol/g
Y, c.u. of tissue /S perg ETC, nmol/s ETC, nmol/s of tissue
of tissue . .
per g of tissue | per g of tissue
Control 1.87+0.11 182.0+17.0 0.26+0.01 7.84+0.13 5590.19 6.64+1.44
Experimental| 0.70+0.17* 181.0£17.0 2.11+0.03* 281852 23.20+0.42* 20.91+0.25*

Note: * - indicates that the difference is statialiiy significant when compared with control graipg0.05)

Thus, in the tissues of the testes under conditidpsolonged central deprivation of testosterone
synthesis, oxidative stress develops, which orl 8t day of the experiment leads to the development of
fibrosis in the testes. Change in the polarizatibmacrophages may be the reason for the develdpmhen
oxidative stress in the testes, as evidenced bynaease in iINOS activity and a decrease in arginas
activity.

Analyzing the changes described by us in dynaniids, noteworthy that an increase in iINOS
activity and a decrease in arginase activity isoled already from the first month of central degtion
of testosterone synthesis, does not change on"thmodith of the experiment and continues on te 6
month [5, 6]. Therefore, changes in the polarizatibmacrophages (transition to the phenotype) may
be the cause of the observed changes. Testosiarameced by interstitial endocrinocytes tends tobit
the polarization of macrophages by the plienotype [11, 12].

However, in the tissues of the testes there areopulations of macrophages: resident
(interstitial) and coming from the bone marrow (ptal). Based on the activities of INOS and
arginases, the number of parietal and interstitiatrophages in the control group, it can be coredud
that under physiological conditions, the macroplsagethe testes have an anti-inflammatory,\M
phenotype. The contribution of interstitial and iptal macrophages to the development of
morphological and biochemical changes in the testedng prolonged central deprivation of
testosterone synthesis requires further study.

Controlling the polarization of testicular macrogka under conditions of prolonged central
deprivation of testosterone synthesis may be a igingr method for the pathogenetic correction of
morphological and biochemical changes observedsoti day of the experiment.

Experimental central deprivation of testosteronetsgsis with diphereline on the ¥88ay of the
experiment leads to shift of NO synthesis from ¢itutsve NO-synthases to inducible NO-synthase and
intensification of oxidative stress due to increabsuperoxide anion-radical production and de@éas
antioxidant protection. At the same time rat iniéed endocrinocytes decrease in number and volume
Their nuclei are heterochromic. Sustentocytes hgperplasia of the elements of the smooth endoptasm
reticulum, much lesser amount of mithochondria Watkier electronic density.
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CTPYKTYPHA OPI'AHIBAIISA CTPOMAJIBHUX
TA HAPEHXIMATO3HUX KOMIIOHEHTIB
CIM’ SIHUKIB IIIYPIB IIPU HEHTPAJIbHIMI
JENPUABAIIII CHHTE3Y TECTOCTEPOHA

HA 180JEHb EKCHEPUMEHTY

Crenyk €.B., Akimos O.€., lenitsko K.B.,

Iosabues A.H.

TpuBama  meHTpanbHa  JCHpPUBALiS  CHHTE3Y
TECTOCTEPOHY MOXE TPU3BECTH [0 OioXiMiyHHM 1
MopdoIoTiYHNX 3MiH B sieukax. Brums TpuBaoro redinury
TECTOCTEPOHY HA BUPOOJCHHS aKTUBHUX (OpM a3oTy i

KHCHIO, MOPQOJOridyHi  3MiHM B  IHTCPCTHLIHHHX
CHJIOKPIHOIMTIB Ta CYCTCHTOIMTIB 1€ TMOBHICTIO HE
BuBueHi. KinbkicTh IHTEPCTHLIHHUX EHIOKPIHOLHUTIB

3HIJKEHA B MOPIBHSHHI 3 KOHTPOJBHOIO TPYIHOI0, MiX
3BUBHCTHMHU KaHAIBIIMA € IHTEPCTHLIHHI NPOCTOpH 3
MOBHOIO BIACYTHICTIO I1HTEPCTHLIHHUX EHIOKPIHOIMTIB.
[HTepcTumiiiHi €HOOKPUHONNTH 3MEHIIEHI B po3Mipax, ix
sigpa rerepoxpomMHi. [Ipm  BuBUEHHI  CTpPyKTypHOI
opraHizamii CyCTEHTOLMTIB IIypiB eKCIEePUMEHTAIBHOL
IPYIH B MOPiBHSHHI 3 KOHTPOJIBHOIO I'PYIOI0, MU BUSIBHIIH,
0 rimepruiasis eJeMeHTIB IIagKoi eHA0IUIa3MaTHYHOL
CiTKM crmocTepiranacs B LHUTOIUIa3Mi CYCTEHTOLITOB.
KimpkicTh MITOXOHAPI B NUTOIUIA3Mi CyCTECHTOLHWTIB
3MEHIIMIACS, €JIEKTPOHHA IIUIBHICTE MITOXOHAPIaTbHOTO
MaTpukcy Oyna 3HIKeHa, OINKOBI CTpyKTypu Oyimn
mpucyTHi abo BcepenuHI Bakyoiel, ab0 He3aICKHO
pO3TAIIOBYBAJIIUCS B IMTOMJIa3Mi KJITHHH. bioximiuHi
JOCHI/DKCHHS. BHUSABWIM 30unbiieHHss mnpoaykiii NO 3
innynioensoro  NO-cHMHTa3010 1 PO3BUTOK OKHCHOTO
crpecy. [EkcnepumeHTanbHa —IEHTpajibHA  JEIPHBALlis
cuHTe3y TectoctepoHy 3 Judepeninom Ha 18041 neHs
EKCIIEPHUMEHTY TPHU3BOAUTH 10 3pyuieHHs cuHTesy NO 3
koHcTuTyTHBHUX NO-cuHTazm mo immyuibensHoi NO-
CHHTAa3M 1 NOCHWIEHHS OKHCHOTO CTpecy 3a paxyHOK
30UTBIICHHST TPOAYKLii CyNepOKCHIA-aHIOH-paJUKaNiB 1
3HWDKCHHS] QaHTUOKCHIAHTHOTO 3aXUCTY.

KawuoBi ciaoBa:  CIMSHUKH, IHTEpPCTHUIliaIbHI
enpokpinouity, cycrenrouity, NO<unrasa, INOS, cNOS,
L-apriniH, CynepoKcuaaucMyTasa, Iypu.

Crarts Hagiiinuia 26.06.201%9.

CTPYKTYPHAS OPTAHU3ALUSA CTPOMAJIBHBIX
N NAPEHXUMATO3HbBIX KOMIIOHEHTOB
CEMEHHMUKOB KPbIC IIPA HEHTPAJII)HOI71
JEMPUBAIIUU CUHTE3A TECTOCTEPOHA
HA 180JJEHb DKCIIEPUMEHTA
Crenyk E.B., Akumos O.E., llenutbko K.B.,

Toabues A.H.
JnurensHas LIEHTpaJIbHas JlenpuBanus CUHTE3a
TECTOCTEPOHA  MOXET TPUBECTH K OMOXMMHYECKHM U

MOP(OJIOTHYECKIM H3MEHEHUSM B STMUKaX. BiwsiHue mTensHoro
neuIrTa TECTOCTEPOHA HA BHIPAOOTKY aKTHBHBEIX (JOPM a30Ta u
KUCIIOpOoJia, MOP(OJIOrMYecKHe U3MEHEHHSI B HHTEPCTULHUATBHBIX
SHJIOKPHHOLIUTAX M CYCTEHTOLMTAX CIle HOJHOCTHIO HE N3YYeHBI.
VYcTaHoBIICHO, 4TO KOJIMYECTBO UHTEPCTULHAIBHBIX
9H/IOKPHHOLIUTOB CHIDKEHO IO CPaBHEHHMIO C KOHTPOJIBHOM
IPYIIIOi, MEXAY W3BUTBIMH CEMCHHBIMU KaHAIbLIAMH HMEIOTCS
HUHTEPCTHLUAIBHBIE TPOCTPAHCTBA C TOJHBIM OTCYTCTBUEM
HMHTEPCTHIUAIBHBIX ~ OHIOKPHHOLMTOB.  VHTEpCTHIMATIbHbIC
SHIOKPHHOLIUTH  YMEHBLIGHBI B  pa3Mepax, HX  sjapa
TeTepoXpoMHBI. [IpyM W3ydYeHMM CTPYKTYpHOH oOpraHu3anuu
CYCTEHTOLIUTOB KpPBIC K3 OKCIEPUMEHTAJIBHOH TIpyNmbl 10
CPaBHEHMIO C KOHTPOJBHOH TpYIIOH, Mbl OOHAPYKWIHM, YTO
TMIIEPIIA3Usl DJIEMEHTOB TIJIAJKOM 3HJOIJIA3MaTUYECKOM CeTH
HaOmoanach B LMTOIUIa3ME CYCTEHTOLMTOB. KonnuectBo
MHTOXOHJPHII B LMTOIUIa3ME CYCTEHTOLMTOB YMEHBIIMIOC,
9JIEKTPOHHAs IUIOTHOCTh MHUTOXOHJPHAIBHOIO MaTpuKca ObLia
CHIDKCHA, OEJIKOBBIE CTPYKTYPHI NPHCYTCTBOBAIN JHOO BHYTPH
BakyoJsield, OO HE3aBUCHMO pAaCIONArajuch B IUTOILIA3MeE
KJIeTKH. broxumudeckne wHccieoBaHHs BBUIBUIIM yBEIMYECHHE
npoaykimd NO w3 unayrmoensHoit NO-cHHTa3bl U pa3BUTHE
OKHCIIMTEJIBHOTO CTpecca. OKCIEPUMEHTANIbHAs LEHTpajbHas
JenpHBaLys CHUHTE3a TecTocTepoHa ¢ audepenunom Ha 1804
ICHb OKCIIEpUMEHTa MpUBOAWUT K capury cuHTesa NO mu3
koHCTHTYTHBHBIX NO-cuHTa3 B nHnynuoensHyto NO-cuHTasy u
YCHJICHHIO OKHCIIMTEIBHOTO CTpecca 3a CYeT YyBEIMYEHHS

IpoayKIun CYIEPOKCHUA-aHUOH-PpA/INKAJIOB u CHHXXCHHS
aHTPIOKCPII[aHTHOfI 3allIUThI.
KiroueBbie cJioBa: CEMECHHUKH, HHTCPCTULHATIBHBIC

SHAOKpHUHOUUTHI, cycreHTonuTsl, NO<cunrasa, INOS, cNOS, L-
apTUHKH, CYNIePOKCUAAUCMYTa3a, KPBICHI.
Penensent llemniteko B.I.
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