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Llenbro HacToOsAIIEH PabOTHI CTATIO MCCIIENOBAHUE KOPPEKTUPYIOMHNX 3()(HEKTOB MOIUPEHOIBHBIX COSANHEHUH
(I1®C), Bxomsfmux B COCTaB IKCTPAKTa M3 KOPHEBUIL MMOups (Zingiber officinale), Ha penpomyKTUBHBII
anmapar caMIoB OeJbIX KPBIC B HOPME M B YCIIOBUSIX BO3AEHCTBHS CEPOBOIOPOACOEPIKALIErO MPHUPOJIHOTO
raza. [y uccnenoBaHus ObUIH B3STHI caMIfbl KpbIc THHUK Wistar maccoit 210+10 r. B ycnoBusix Bo3aeiicTBus
CEpOBOJOPOJCOACPKAIUM TPUPOJAHBIM Tra3oM ypoBHHM MJIA B romoreHarax TKaHEH CEMEHHHKOB U
TUIOTaJaMyca BO3PacTaId OTHOCUTENBHO KOHTpoA B 1,5 u 2 pasa coorBercTBeHHO (p<0,001). Bo3nelictBue
ra3om Ha ¢one BBoanMbIx [1OC BbI3bIBATIO He3HAYHTENbHOE HOBBIIeHHe MJIA B yKka3aHHBIX TKaHsiX. B aTnx
K€ YCIOBHAX YpPOBHHM TectocTepoHa u JII' mpuOmmkamuck K KOHTPOJIBHBIM MoOkKaszaTelnsM. OTmedanoch
BOCCTAaHOBJICHHE CIIepMaToreHe3a; GQyHKIMOHAIbHAsA aKTUBHOCTD KIIETOK Jleiiiura Takke BOCCTaHABINBAIIACK.
Takum o6pazom, IIOC crmocoGCTBYIOT yIydIIEHHIO PETIPOYyKTHBHBIX IIPOIIECCOB IPH HHTOKCHKAIIMU Ta30M.
Knrouegvle cnoea: OKCUNATHUBHBIA CTpecc, MOIM(ECHOJBHBIE COCAWHEHMS, CEMEHHUKH, CIEepMaTOTeHes,
TECTOCTEPOH.

BBEJIEHUE

B coBpemeHHOM MHUpE 4YENIOBEUYECTBO CTAJIKMUBACTCS C JCUCTBUEM IIEJIOT0 psaa
HeOIaronpusATHBIX (PaKTOPOB BHEITHEW Cpebl, YXy/IMIAIONINX, B KOHEYHOM CUYeTe, KaueCTBO
KHU3HU KaKAOTO 4YeloBeka. YacTto 3TH HEONaronmpusiTHble (AaKTOpPbl OKA3bIBAIOT CBOE
JICCTBUEC KOMIUIEKCHO, BBI3BIBAs PA3IUYHbIC ()YHKIIMOHAIBHBIC HAPYIICHUS M COKpaIas
TakuM o0pa3oM >km3Hb [1]. [Ipexkae Bcero 3To KacaeTcsi XMMHUYSCKUX HUCTOYHUKOB CTpecca
(3arps3HEHNE BO3/1yXa MPOMBINUICHHBIMH ITOJUTIOTAHTAMH, BBIXJIOMHBIMH Ta3aMH, BIMOM
KYPUTEIBHBIX CMECeil), (PM3NIeCKUX MCTOYHHKOB (CONHEUHAs pajMalusl, MHKPOBOJHOBOE
W3JTy4YCHHUE, TeMIepaTypHble BO3ACUCTBYS) U T.1. BoOaBOK K 3TOMY BCE MBI €XKETHEBHO
WCTIBITHIBAEM [ISHCTBHE DSMOIMOHANBHBIX, a TaKXKe IHIIEBBIX HCTOYHHKOB CTpecca
(HEeOCTaTOK THINEBBIX HYTPUCHTOB, HECOATAHCUPOBAHHOC W HE3J0POBOC MUTaHME). B
pe3yabpTaTe OpraHu3M IPEOBIBAET B COCTOSIHUM TIOCTOSHHOTO HAIIPSDKEHHS, YTO CHAadaia
BBI3BIBAET OOBIYHYIO, a 3aT€M 3aTSHKHYIO CTPECC-PEaKINI0, KOTOpas MOXKET 00 MPHUBECTH
K aJanTalMOHHBIM M3MEHEHHSM, JTUOO BBI3BaTh Jajie€ COCTOSHHUE MepeHANPsDKEHHS, HIIH
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mucTpecca. B mporecce pa3BUTHS COCTOSIHHS JTUCTpecCa IPOUCXOTUT ITOCTETICHHAsS
pa3baaHCUpOBKa BCEr0 OpraHW3Ma, COIpPOBOXKIAeMas pa3BUTUC (QYHKIMOHAIBHBIX U
oMU YHKIIMOHATBHBIX (TIOJIMOPTaHHBIX) HApYIICHUH, CITOCOOHBIX B HMTOrE TMPHUBECTH K
rubenu opranusma [2]. ['oBopst 0 PyHKIIMOHATBHBIX HAPYIICHHUSX, CICAYET YIUTHIBATh, UTO
JeWicTBUE cTpecc-pakTOpOB HE OTIMYaeTCS 4YETKOW HAaINpaBICHHOCThIO, W TIOMHMO
CEepICYHO-COCYAUCTRIX, SHAOKPUHHBIX M MPOYNX HAPYIIEHWH HWMEIOT MECTO HapyIICHUS
PEIPOYKTUBHBIX MTPOIIECCOB, OT KOTOPBIX 3aBUCUT OYAYILIEE CYIICCTBOBAHHUE YEIIOBEUCCTBA
(3, 4]. B a10i1 cBsA3u 0CTPO BCTAT BONMPOC NPOMPHIAKTHKHA M JICYCHHS (DYHKIIMOHAIBHBIX
HapyIIeHUH PEenpOTyKTHUBHOW CHCTEMBI, BBI3BIBAEMBIX MOCIIEACTBUAMH TaK Ha3bIBAEMOTO
OKCUJIATUBHOTO cTpecca. U3BECTHO 3HAYMUTENBHOE KOJIMYECTBO AHTHCTPECCOBBIX U
MIPOTHUBOBOCHAIUTENBHBIX PENapaToB, T.e. aHTHOKCUAAHTOB (AO). OgHako HE BCEe U3 HUX
MOTYT OKa3aThcs 3¢ GEKTUBHBIMU B TOM WJIM HHOM ciiy4ae [S]. B mocienHee Bpemst mHTEpeC
CTal BBI3BIBATH JIOCTYIHBIC, XUMHUYECKH HEMOTU(PHUIMPOBaHHbIC Tpuponubie AOQO,
OTHOCSIIIMECS K pa3psay BOJOPACTBOPHMBIX BEIIECTB, MOTPEOJICHHE KOTOPHIX MOXET HE
OTPAaHWYUBATHCS JKECTKUMHU J[0303aBHCUMBIMH akTopamMu. OTH AQO TPUCYTCTBYIOT B
OCHOBHOM B PacTUTEJIbHBIX MperapaTax U M0 CBOEM XUMHUYECKOH CTPYKTYpe U JEHCTBUIO HE
YCTYNalT TaKUM 3PQPEKTUBHBIM KHPOpacTBOpUMBIM AQO, Kak o-Tokodepon (ButamuH E)
[6]. B »TO#i cBs3M B MOCHEIHME TOAbI HAaMETWIACh TEHICHIMS B HCCICIOBaHHH
KOMITOHEHTOB TaKOTO JIOCTYITHOTO HCTOYHHMKA TMOMUPEHOTBHBIX AQ, Kak KOPHU HMOUDSI.
OCOOCHHO aKTyabHBI CTAJIU UCCIICAOBAHMS ACUCTBHUS KOMIIOHCHTOB UMOUPS B COYCTAHUH C
MIPOTUBOBOCHAIUTEIBHBIMU  BEIIECTBAMH, COACPKAIIMMUCS B HUHBIX PACTUTEIBHBIX
KyIbTypax (HampuMmep, KOpHIe, KpPacHOM TIepIe), Ha PENpOAYKTUBHYIO (YHKIIHIO
Mmyxckoro tuma [7]. OcoOeHHO aKTyalbHOH CTaHOBHTCSI NpOOJeMa COXpaHEHHS U
VITy4IIEHUS PEPOIYKTUBHON (DYHKIIUH B YCIOBUSX JACHCTBHS HEOIAronpusATHBIX (haKTOPOB
Cpezpl, CHOCOOHBIX CIIPOBOIMPOBATH PA3BUTHE COCTOSIHUS OKCHAATUBHOTO CTpEcca.

Heabro Hacrosmeid pabOTHI CTAI0 HWCCIENOBAHUE KOPPEKTUPYIOMUX 3PPEeKTOB
nonudeHonbHbIX coequHeHni ([IDC), BXOAAMUX B COCTaB JIKCTPAKTa M3 KOPHEBUII
umbups (Zingiber officinale), Ha penpOAYKTUBHBIH armapaT caMIOB OEJbIX KPBIC B HOpME
Y B YCIIOBUSIX BO3JIEHCTBHS CEPOBOAOPOACOACPIKAIIETO MPUPOTHOTO raza.

MATEPUAJIBI U METO/IbI

Jns uccnenmoBaHus ObUTO 3amelicTBOBaHO 60 caMIOB OECITOPOAHBIX OCIBIX KPBIC
muaun Wistar Maccoit 21010 1. JKuBoTHBIX paszmenwiy Ha 4 TPYIIT: OJHY KOHTPOJBHYIO
(K) u tpu onbitHeIX (O) mo 15 xUBOTHBEIX B Kaxkaod. B mepByro omelTHy0 rpymnmy O-1
BOLIUIM JKUBOTHBIE, TONydYaBliue per os mnoiudenonsusie coeaunenus (I[1OC),
coJIepKaIIrecs] B IKCTPAKTE UMOUPS, B 103€ 2,5 MT B CYTKH B TeUeHHE 14 mHEH. DKCTPaKT
UMOHpSL B BHJIE€ CMECH THHTEPOJIOB W IIOTA0JIOB OBUI TOJYYEH IO 3allaTeéHTOBAaHHOMY
Metonay [8]. Bo Bropyto rpynmy (O-2) BOIUIM >KMBOTHBIE, IOJBEPTaBIINECS BO3JIEHCTBHIO
CcepoBOIOpOACcOAepKAIMM TpupogHbiM rasom (CBCI) B komientpaunn 10 mr/m® (1o
H,S) B Teuenue 30 mueit o 4 gaca exxenHEBHO. B TpeThio ombITHYIO rpymry (O-3) Bomuin
JKUBOTHBIE, noaBseprasmuecs BozaeiicTBuio CBCI B Teuenue 30 nHel u moiydyaBIlue
JKCTPaKT UMOUpS B 103¢ 2,5 Mr co 2-it Henenu Bo3aetictBuss CBCI B TeueHue 14 mHei.
Iloce pexkamuTanuy >KUBOTHBIX OIIGHWBAIH CTPECC-PEAKTHBHOCTD IKHUBOTHBIX II0
KOJINYECTBY 303MHOQWIBHBIX IPAaHYJIOLHMTOB U OTHOCHTEIBHOW Macce HaAIO4YeYHHUKOB, a
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TaK)KE HM3MEPss YPOBEHb aHTUIEPEeKHCHOro (epmeHra karanasel [9, 10]. [dus oueHKH
YpOBHS CBOOOHOpaauKamsHOTo okuciaeHus (CPO) B romoreHaTax TKaHel CEMEHHHUKOB U
MeAr00a3aIbHOM 00JIACTH TUMOTANIaMyca ONpPEICSIsIN 0a30BbIe YPOBHU MAaJIOHOBOTO
muanpaernga (MJIA) [11]. B muiasme KpoBH ONpefenand ypOBHM TECTOCTEPOHA U
motenHm3upytomero ropmona (JII') merogom mmmyHodepmentHoro aHanmmsa (MDA) ¢
noMmoIinpio Habopa peareatoB OO0 «Xema» (Poccus). Jlns oOmiel  OICHKH
MOP(HOPYHKIIMOHAIEHOTO COCTOSIHUSL CEMEHHHKOB HW3TOTABIUBAIM CPE3bI TOJIIHMHON
7 MM Ha Mukporome "Microm HM-400" (I'epmaHus) W OKpaIivBaId T'eMaTOKCHIIHH-
503MHOM. Bce »sKkcreprMeHTanbHbIE BO3ACHCTBHS HaJ JKUBOTHBIMH IPOBOAWIHNCH C
COOJTFOICHUEM STHYECKUX HOPM O TYMAaHHOM OTHOIICHUU K YXKUBOTHBIM B COOTBETCTBHH C
Kenerckoit kouBeHuuen (1985). IlomydyeHHsle B XOJ€ HCCICIOBaHUS JaHHbBIC
CTAaTHCTUYECKH 00paboTaHbl ¢ UCIOJIb30BaHUEM I-KpuTepHs CThIOJACHTA U KO3 PHIIMEHTa
nuHeWHo# koppemnsauu [lupcona r, paznuuus cuutanu 1ocToBepHbIME npH p<0,05 [12].

PE3YJIbTATBI 1 OBCYXKJIEHUE

OueHka cTpecc-peaKTUBHOCTH SKMBOTHBIX TMPH HHTOKCHKAIMH Ta3oM o
BBe/JIeHUU MOJIM(PEeHO0IbHBIX COeJUHEeHU

B ycnoBusx BosmeiictBus CBCIT AI'KM (rpymnma O-2) oTMedanoch CHM)KEHUE
KOJIMYECTBA J03WHOMUIBHBIX TPAHYJIONUTOB Ha 35 %, B CpaBHCHHMH C KOHTPOJEM
(p<0,001); oTHOCHTENBHAS Macca HAATIOYEYHUKOB MPH 3ToM cHu3miach Ha 20 % (p<0,01).
B kpoBum oTMeYasoch TIOBBHIIICHHWE MEPEKHUCHOTO T'eMOJHM3a DSPUTPOIUTOB TIPH
OJTHOBPEMCHHOM CHIDKCHHHM YPOBHS Karajasbl Ha 42 % 10 CpaBHEHHIO C KOHTPOJIEM
(p<0,001). CHmxenne ypoBHA KaTamassl B ycnoBusax HHTOKcukanuu CBCI crocoben
BBI3BAaTh BBICOKOTOKCHYHBIA CEPOBOJOPOJ IMyTEM OTpaBIICHUS Karaiau3aTopa. Bcee
BEIIIICYKa3aHHBbIC OOCTOSITEIHCTBA CBUJIECTEIILCTBYIOT O Pa3BUTHH CTPECC-PEAKIMH TPU
BO3nelicTBAM Ta3oM (Tadi. 1, puc. 1).

Taoauna 1
HU3MeHeHHE KOJMYECTBA 03HHO(HUIOB M OTHOCHTEIbHOI Macchl
HAANMOYEYHUKOB NPH IKCIEPUMEHTAIbHBIX BO3IEHCTBHIIX

I'pymnmbr 0 KosruecTBo 303MHOMUIBHBIX OTHOCHTEIBLHAS Macca
JKMBOTHBIX PaHyJIOLMTOB B KPOBU HaIIOYECYHHUKOB, MI/T
Kontponb 15 490+20,3 - 0,10+0,004 —
['pynma O-1 15 496+20,6 p>0,05 0,10+0,005 p>0,05
I'pynma O-2 15 320+14,7 p<0,001 0,08+0,004 p<0,01
I'pynma O-3 15 436+21,0 p<0,05 0,09+0,005 p<0,05

Beenenve mnonmudenonsHbpix coenuHeHuit  (IIPC) w3 okcTpakToB  UMOHps
(rpynna O-1) BbI3Bajo CHIJKEHUE YPOBHS KaTanassl B Iu1a3Mme KpoBH Ha 24,3 % (p<0,001),
YTO yKa3blBaeT Ha CHWKEHUE YPOBHS IPOMEKYTOUHBIX IPOIYKTOB JIMIIONEPOKCUAALIIY —
THAPOIIEPEKNCEH, a Tarkke IMepokcuaa Bomopoaa. IlpemsaputenbHoe BBemenue I[1DC
CIOCOOCTBOBAJIO CHIKEHHUIO CTPECC-PEaKkIMu CaMIoB Kpbic mpHu BozxaedctBuuu CBCI
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AT'KM (rpynma O-3), Ha 9TO yKa3bIBAIOT IMOBBIIMICHUE, 10 CPaBHEHHIO ¢ Tpymmor O-2,
KOJIMYECTBA IO3MHO(PWIOB W OTHOCHUTEIHFHOM MAacChl HAAMOYECYHHUKOB, XOTS YyKa3aHHbBIE
MoKaszaTenn BCE KE HE JOCTUTAM KOHTPOJBHBIX 3HAUYCHUH. YpOBEHb Karajasbl B
MOIO0OHBIX YCIIOBUSX TaKKe MPUONIMKAICS K KOHTPOJIBHBIM TMOKa3aTeNsIM, XOTS U ObLI
HECKOJIbKO CHI)KEH OTHOCHTEJIBLHO 3THX IMoKasaresiei. Takum oOpasom, [IOC npossuiu
KOPPEKTUPYIOIINH 3(PQPEeKT Ha YpOBEHb pa3BUTHS CTPECC-PEAKIMA B  YCIOBHIX
naTokcukanuu CBCI" AT'KM.

MEKAT/JI

-2
h

-2
[e=]

—_
h

h

OKoHTpones @O-1 WMO-2 O0-3

Puc. 1. I3meHeHue ypoBHsI KaTaja3bl B YCIOBUAX KCIEPUMEHTATIBHBIX BO3ICHCTBUIM.
Ipumeuanue: * p<0,05; *** p<0,001 — B cpaBHEHNH ¢ KOHTPOJIEM.

Hccnenopanne xoppektnpyromux 3¢p¢extor [NIOPC Ha penpoayKTHBHBbIE
NMpouecchl B CHCTeMe THN0TATaMyC-THIO(HU3-ceMeHHUKHA

B ycnoBusix Bozneiicteus CBCIT AT'KM oTtmedanoch moBelmieane ypoBHss MJIA B
rOMOTeHaTaX TKaHEH CEMEHHHMKOB W MeAH00a3albHOT0 THIIOTANaMyca; NpHYéM B
TUIOTaJaMU4YeCKOM TKaHu 0a30BbIi ypoBeHb M/IA BO Bcex rpymmax mpeBbIIIan TAKOBOK
B aHAJOTHYHBIX TPYMNax g TECTUKYISIPHOW TKaHW. YKa3aHHBIA (pakT MpPeACTaBIISETCS
BIIOJIHE JIOTWYHBIM, ITOCKOJIBKY THIOTaJaMHUYecKas TKaHb KaK YacTh MO3TOBOW TKaHU
OTJIMYAETCSl TOBBIIICHHBIM COJEpKaHWEM JIMMUAOB — TJIaBHOTO cyOcTpara mporecca
munoniepokuganui. IlpenBapurensHoe BBeAeHHE JKUBOTHBEIM [IDC (rpymma O-1)
CIOCOOCTBOBANIO JIOCTOBEPHOMY CHHXKCHHIO HMCXOIHOrO ypoBHS MJIA B romoreHarax
TKaHe CEeMEHHMKOB M MeIro0a3albHOro runoraiamyca Ha 24 % B o0ouX cirydasx
otHocutenbHO KoHTpoisi (p<0,01). BozmelictBue xe razom (rpymma O-2) BBI3BIBAJIO
noBeiieane ypoas CPO 1o mokazatemo MJIA B TecTukymsipHOM TKaHu Ha 53 % (Goiee
yeM B 1,5 pa3a) U B runoTtasaMuieckoi Tkanu Ha 91,5 % (nmoutu B 2 pa3a), 10 CpaBHEHUIO
¢ xoutponeM (p<0,001). BozneiictBue CBCI" AI'KM na done BBogumbIx [IDC BBI3BIBaIIO
HE3HAYHUTEIHHOE TIOBBIIIEHHE YPOBHEH JINTOTIEPOKCHUIAINH KaK B TECTUKYIISIPHOM, TaK U B
THIIOTaJaMHYECKOH TKaHsX (Tabi. 2).

Taxum o6pa3om, BBoauMbIe )XUBOTHEIM [1DC HUBEnMpoBaan TOKCHUecKre d)eKThl
CBCI' ATKM 1no ypoBaio CPO B TKaHAX CEMEHHHKOB U MeAn00a3alibHOrO
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TUTIOTAJIaMyca, 9TO yKasbiBaeT Ha mpossiieHne [IOC aHTHOKCHMIAHTHBIX CBOWCTB. AO-
nericteue [IDC, Beipaxkaemoe B mojaBiieHHu mporeccoB CPO W CBS3aHHBIX ¢ HUMU
MPOIIECCOB PA3BUTHS OKCHJIATUBHOTO CTpPecca, JODKHO CIIOCOOCTBOBAThH YIIYYIICHHIO
(hYHKITMOHATBHOTO COCTOSIHUS TKAHEH CEMEHHUKOB M MEIHM00a3aIbHOTO THUIIOTaJIaMyca.

Taoauna 2
HN3meHeHHE YPOBHA MAJIOHOBOI'0 THAJIBIEIHIa B TKAHAX CEMEHHUKOB

U rHnoTajamMyca B yCJI0BUAX IKCIIEPUMEHTAJBbHBIX BO3AeHCTBUH

I'pynmst MJIA,x B TKaHU MJIA,.x B THIOTaJIaMHYCCKOM
n
JKUBOTHBIX CEMEHHUKOB, HMO0aL/0,05 TKaHu, HMOaL/0,05
KonTtpoib 15 4,89+0,151 - 5,45+0,282 -
I'pymma O-1 15 3,72+0,163 p<0,01 4,15+0,224 p<0,01
['pynna O-2 15 7,48+0,457 p<0,001 10,44+0,398 p<0,001
['pynma O-3 15 5,360,255 p<0,05 6,05+0,310 p<0,05

B ycmousax BosgeiictBus CBCIT ATKM (rpymma O-2) ypoBeHB TECTOCTEPOHA
cHusmics Ha 37,5 %, no cpaBHeHuio ¢ koHTpojaeMm (p<0,001). B To xe camoe Bpems
YPOBEHB JIOTeMHU3HUpYtomero ropmMona (JII') MMen TeHAEHIMIO K CHW)KEHUIO; TIPH 3TOM
CHIDKEHHE TOPMOHOB TectocTepoHa W JII' B yCmOBHSX WHTOKCHKAIIMA Ta30M HOCHIIO
CHHXPOHHBIH XapakTep, 0 YéM CBHIACTCIILCTBYET BHICOKHN KO3 (HUIIUCHT MTOJIOKUTEIBHON
koppemsnuu r=+0,808 ¢ qocTtoBepHOCTEIO 95 % (p<0,05) (Tabdm!. 3).

Taoauna 3
H3veHeHHe ypOBHEii TECTOCTEPOHA U JIOTEHHU3UPYIOIET0 rOPMOHA
B IJIa3Me KPOBH CAMIIOB KPbIC B YCJIOBHSAX IKCIEPUMEHTAIBHBIX BO3/IeiiCTBHIA

I'pynms

n | TecroctepoH, HI/M JHOTCHHH3UPYIOIHH f P

JKUBOTHBIX ropmoH, MME/Mn
Kontpons 15 2,829+0,0731 0,425+0,0538 +0,935 0,01
I'pynna O-1 15 3,159+0,1504 * 0,785+0,0372 *** +0,903 0,01
I'pynna O-2 | 15 1,769+0,0814 *** 0,370+0,0152 +0,808 0,05
I'pynma O-3 15 | 2,34340,1012** oo 0,403+0,0187 +0,781 0,05

Ipumeuanue: * p<0,05; ** p<0,01; *** p<0,001 — B cpaBHEeHUU ¢ KOHTposeM; 00 p<0,01 — B
cpaBHeHHH ¢ rpynnoi O-2.

Breaenne [IOC (rpymnma O-1) ciocoOCTBOBAIO TOCTOBEPHOMY TTOBBIIICHUIO YPOBHS
JII' na 85 % otHOcuTenbHO KoHTpons (p<0,001) mpu OIHOBPEMEHHOM MOBBIIIEHUU
YPOBHSI TECTOCTEpPOHa B IuiazMe KpoBU Ha 12 % (p<0,05) B COOTBETCTBUU C BBHICOKUM
ko3 durmentom nonoxurenbHol Koppemsiun r=+0,903 (p<0,01). Bmecte ¢ Tem noce
BBeneHUS KUBOTHBIM [1DC (rpymma O-1) oTMedanoch MOBBIICHHE OTHOCUTEIBHBIX MacC
runouza U CeMEHHUKOB Ha 16 u 22 % COOTBETCTBEHHO, MO CPaBHEHUIO C KOHTPOJIEM
(p<0,001). Bo3geiictBue razom (rpymma O-2) crmocoOCTBOBANIO TOCTOBEPHOMY CHHKEHHIO
OTHOCHUTENBHBIX Macc runodusa u cemeHHUKOB Ha 19 u 21 % cootBercTBeHHO (p<0,05),
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YTO CBUJICTENLCTBYET 00 YrHeTCHHHM (YHKIIMOHAJIBHOTO COCTOSHHS Ha YpOBHE
U0 U3APHO-CEMEHHHKOBOTO KOMITICKCA.

Mop¢o-pyHKunoHATbHOE COCTOSIHME CEMEHHHUKOB B YCJIOBUSIX BO3/AelcTBUS
CBCT AT'KM u xoppexTupyromyue 3¢dpextnl IIOPC

Ipu BozaeiictBun CBCI" AI'KM (rpymnna O-2) HaO/r01aIuCh BhIpaKeHHBIE MOP(dO-
(yHKUMOHANBHBIE HAapyLIICHHUS! B CTPYKTYpE CEMEHHBIX KaHAJbLEB: yMEHbIICHHE
JUaMETPOB KaHAJBIIEB MPH NMPAKTHYECKH TOJIHOM WX 3allyCTEBaHWH, HA YTO yKa3bIBAaeT
CHIDKEHHAsl MOYTH B 2 pas3a, [0 CPaBHEHHIO C KOHTPOJIEM, BBICOTA CIIEPMATOTCHHOTO
snutenus (40,2+2,05 u 71,2+1,24 mxm cootBeTcTBeHHO B rpymme O-2 u K). B npocsere
KaHaJIbIEB HAOJMIOAaNNCh JIMIIb HE3peNble KIETKH CIHepMAaTOreHHOTO LUKIa THIIA
CIIepMaTOTOHNM; OoJiee 3penble KIETKH (CIEPMAaTOUUTHI M CIIEPMAaTOTOHUN) B YCIOBHSAX
YCWICHHOW JWHAMHUKHM paaukanooOpazoBanusi npu BosueiictBun CBCIT AI'KM
orcyrcTBoBany. CeMeHHbIE KaHAJIbIBl PacloyiaraiiuCh Ha 3HAYUTEIBHOM PACCTOSHHUU
Ipyr OT npyra, 0a3ambHble MEMOpaHbI UMEIN MHOXKECTBEHHBIE pa3pbhIBbI, OTMEYajoCh
CKOIUICHWE JKHIKOCTH BHYTpPH KaHaiblleB. KOCBEHHBIM JOKa3aTeNCTBOM YTHETEHUS
CIEpMAaTOTeHHON (YHKIMH SIBISICTCS CHU)KEHHE OTHOCHTEIIFHOW Macchl CEMEHHHUKOB B
rpynmne O-2. BMmecte ¢ TeM MOpQOJIOrHUECKHE TaHHBIC CBUACTEIBCTBYIOT Takke 00
YTHETCHHUM HWHKPETOPHOH (YHKIMH CEMEHHUKOB: B rpymmne O-2 Ha0m0aaI0ch
paspacTaHre WHTEPCTHLHMAIBHOH TKaHH 3a CYET MPHPOCTAa WHBOIIOIHOHUPYIOIINX
(YyHKIMOHANBHO MaJlOAKTHBHBIX KIETOK Jlelaura, OTBETCTBEHHBIX 3a BBIPaOOTKY
TecTocTepoHa. B psge cayyaeB oTMedaInch MPU3HAKK KapHOMUKHO32 HHTEPCTULIMATBHBIX
SHAOKPUHOLUTOB (pHC. 2).

VY XUBOTHBIX, IOITYYaBIINX B TeueHue AByX Heaensb [IOC (rpynna O-1), oTmeuyanocsh
BH3YaJIbHOE OTHOCHTENIFHO KOHTPOJISI YBEIWYEHHE JHaMETPOB CEMEHHBIX KaHAJIbIIEB,
HATIOJTHEHHBIX CHEPMATOTeHHBIMH KIIETKAMH BCEX CTaWi CHEpMaTOT€HHOTO IIMKJIA.
brnwke K mpocBeTy KaHAIBLEB HAOMIOAAINCh 3peEible KIETKH — CIIEPMaTOLUUTH U
crepMaTtoroHuu. Beicota crepmaToreHHoro osnurenus B rpymne O-1  cocraBmia
81,0+£2,54 MkM, dTO TIpeBHIIaeT KOHTPONBbHBIE Nokazatenu Ha 14 % (p<0,01). B
CTPYKTYpE HWHTEPCTUIIHAILHOW TKaHU JIOMHHHAPOBAIM (DYHKIMOHATHHO AaKTHBHBIC
cpenaue knetku Jledgura. Bc€ ckasanHoe cormacyercsi ¢ JAaHHBIMH O JOCTOBEPHOM
YBEJIMYCHUH OTHOCHUTEIHHOM Macchl ceMeHHWKoB B rpymme O-1. IlpemBaputenpHOe
BBeneHne JKUBOTHBIM [IDPC B ycmousx BoszaeiictBuss CBCIT AIKM (rpymma O-3)
CIOCOOCTBOBAJIO CHM)KEHUIO TOKCHUYECKUX 3(PQPEKTOB, BBI3BIBAEMBIX JCHCTBHEM TOJBKO
raza (rpymma O-2): tuaMeTpsl CEeMEHHBIX KaHAJIBIIEB 10 CBOMM pa3MepaM HE3HAYUTEITHHO
yCTynalli KOHTPOJBHBIM TIOKa3aTelsiM, BHICOTA CIEPMATOT€HHOTO AIHTEIHS COCTaBHIIA
57,1+£2,25 MKM ¥ 3aHUMaJIa IPOMEKYTOUHOE MOJIOKEHHE MEXTy TakoBoH B rpynmax K u
O-2. UnTepcTuiinansHasi TKaHb OblUTa TpEACTaBlieHa B OCHOBHOM CPEIHUMH KIIETKaMU
Jletigura, quamMeTp saep KOTOPHIX HECKOJBKO yCTyIaa TakoBoMy B rpymme O-1 (puc. 26).

Taxum o6pazom, npensaputensHoe BBeaenue [1OC B ycnoBusax Bozneiicteus CBCI
CIOCOOCTBOBAJIO HUBEIMPOBAHUIO TOKCHYECKHMX OPQPEKTOB BO3ICHCTBUS Ta30M Ha
criepMaToreHes, 4To ToBopHuT o nposBiieHnd [IOC AO-aKTHBHOCTH B YCIIOBHSX Pa3BUTHS
OKCHIaTUBHOTO CTpecca.
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Puc. 2. Mopdo-hyHKIIMOHATBHOE COCTOSHHE TKaHH CEMEHHHKOB IPU BO3ACHCTBHU
CBCT' ATKM (a) u couerannom BozxeiictBuu [IOC u CBCIT ATKM (6). Oxpacka
reMaTOKCUIMH-3031HOM. Y Ben. 200x%.

Ceposonoposcoaepxkaiuii ra3 AI'KM, noctynast B opraHu3m, MeTaboIu3upyeTcs, U
B XO/A€ CBOEro MerTabonM3Ma y4acTByeT B HAKOIUICHWM AaKTHBU3UPOBAHHBIX (QopM
kucnopona (ADK), criocoOHBIX B aNbHEUIIEM HHYIIMPOBATh Pa3BUTHE OKUCIUTEIHLHOTO
ctpecca [6]. Pa3BuTHe COCTOSHHS OKHCIHTEIBHOTO CTpecca, B CBOIO OYEpe[b,
COIIPOBOXKAAETCA NIECTPYKTUBHBIMH H3MEHEHHSIMH Ha ypOBHE MEMOpaHHBIX 3JEMEHTOB
KJIETOK, YTO B KOHEYHOM cuéTe BBI3bIBaCT (DYHKIHOHAJIBHBIE  HAPYIICHUS
COOTBETCTBYIOLINX TKaHeW u opraHoB. lIpomeccer CPO, 3amyckaeMble B X0€ Pa3BUTH
COCTOSIHMSI OKCHAATHBHOTO CTpecca, BBI3BIBAIOT, B YAaCTHOCTH, (YHKIMOHAIBHBIC
HapyLIEHUs PENPOAYKTHUBHBIX MPOLECCOB MpeAesax BCEl THIIoTanaMo-TUnogu3apHo-
roHagHod ocu. B oroii  cBa3m  BBoAMMEIe [IDC, Oyayun COCIMHEHUSMU
AQHTHOKCHJIAHTHOTO THIA, CIOCOOHBI KyNUPOBAaTh PA3BUTHE COCTOSHUS OKCHIATHBHOTO
ctpecca. Mexanmsm AO-geiictBust [IOC cocTouT B MX CHOCOOHOCTH BHEIPSATHCS B
JUMUAHBIA Ouciaol 3a cu€T ruApodOoOHBIX B3aWMOJCHCTBUMA, a TakkKe YaCTHYHO
UPKYJIUPOBATh B MEKTKAHEBOM IpocTpaHcTBE. CHOCOOHOCTh CBOOOAHON HUPKYJISINU
[®C u3 xopHeBu] UMOHpPsS (THHTEPOJIOB, IIOTA0JOB) B YKHIKUX CpeJax OpraHu3Ma
(MEXTKaHeBas KUIKOCTh, KPOBb, TuMda, CriepMoIuia3Ma) 00yCIIOBICHA CPEIHEH IITNHOM
O0OKOBOW (UTWJIBHOW TN  HEpa3BETBIEHHOTO CTPOCHUS, IO CPaBHEHHIO C
KHUPOPACTBOPHMBIMHI aHTHOKCHIAaHTaMH TOKO(epobpHoro tuma [13]:

O OH O

HO HO

OCH,4 OCHy

6-ruHrepon 6-moraon
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[Tockonmpky runodus Tak ke, Kak THIoTaJamMyc Oorade JTUMHIAMH, YeM CEMEHHUKH,
II®C crmocoOHBI Jydie HaKAlIMBAThCsl B Tpeneiax THIIOTaIaMO-THIIO()H3apHOTO
KOMIUIEKCA, TI0O CPABHEHHUIO C CEMEHHUKAMU, a 3HAYUT OoJiee 3(PpPEKTHBHO MPOSBIATE CBOS
AO-zelicTBe B YCJIOBHUSAX Pa3BUTHUA OKUCIHUTEIBHOTO CTpPECcca, WHAYIIMPOBAHHOTO
cepocoepKamuMi  rmoJuTioTanTaMu  [14]. B aroit cBs3u  m3meHenme ypoBHa JIIT
MIPOUCXOAMIIO B 3HAYUTENHHO OOJBINEH CTETICHH, YeM H3MEHEHHUE YPOBHS TECTOCTEPOHA B
rpymnax O-1 u O-3. Takum oOpazom, [1OC mposBunu BeipakeHHoe AO-AeiicTBHE Kak
M30JINPOBAHHO, TaK U B COYETAHWU C BO3/AEWCTBHEM Ta3a. [IoBBIIIEHNE OTHOCHUTENBHBIX
Macc Tunodmsza W CceMeHHUKOB Tipu BBeAeHUU [IDPC TOBOPHUT 00 yIydIlIeHUH
(hyHKITMOHATBPHOTO COCTOSIHUS YKa3aHHBIX XKelle3. B cilydae CEeMEHHUKOB TIOBBIIIICHUE HX
OTHOCUTEIILHOW MAacChl MOXKET TOBOPUTH 00 YIIYUIIICHUH HE TOJHKO DHIOKPHHHOW, HO U
cnepmaroreHHON QyHKIMH. CHHXPOHHOE H3MEHEHNE YPOBHEW TOPMOHOB TECTOCTEPOHA U
JIT" yka3piBaeT Ha peryisTOpHOE BIUSHHE (DYHKIIMOHAIBHOTO COCTOSHUS CEMEHHUKOB CO
CTOPOHEI TUNIO(H3a B YACTHOCTU U TUIIOTAIaMO-TUO(H3apHOTO KOMIUIEKCA B I[EJIOM.

YuureiBas, 4To B 06J1aCTH Me1n00a3aJbHOr0 THIOTAIAMyca COCPEOTOUYEHBI IIEHTPHI
PETYIALNN PENpPOAYKTUBHBIX IMPOIECCOB (B YAaCTHOCTH, apKyaTHOE SApPO), MOYKHO
TOBOPUTH O IBOMHOM MEXaHHW3ME PETYJISIUN PENPOTyKTUBHON (PYHKIIMU MYKCKOT'O THIIA
mpu BBeneHuu [1DC: 1) 3a cu€t camkenuns yposass CPO B caMoil TECTHKYIAPHON TKaHU U
CBS3aHHOM C JTHM OOIIMM YIIyYIIEeHHeM CIepMaToreHes3a; 2) 3a CYET YIIyqIICHUS
(DYHKITMOHATBHOTO COCTOSIHHMS THUIOTAJaMyca WM CBSI3aHHOTO C 3THM IIOJIOKHTEIBHOTO
PETYISITOPHOTO BJIMSIHUAS CO CTOPOHBI THIIOTAJIAMO-THIIO(U3apHOTO KOMIUIEKCa Ha
HHKPETOPHYIO M CBSI3aHHYIO C HEH SKCKPETOPHYIO (CIIEPMATOTEHHYI0) (QYHKIIHMIO TOHA.
BnusiHue TecTocTepoHa Ha CIepMaToOreHe3 Ha YpOBHE TOHAJ OCYILECTBISETCS
MapakKpUHHO W  TONTBEPXKIACT KOHIEMIMIO JIBOMHOTO MEXaHW3Ma  PeryJIsuu
criepmatoreHe3a mnpu  BBeaeHmm [IDC, yuwmreBasg, uro IIOC cTuMymHpyroT
CTEPOHIOTEHES.

3AK/IIOYEHHUE

[IpoBeneHHOE HccnenOBaHUE TTO3BOIISIET CHOPMYITHPOBATH CIEAYIOIINE BBIBOIBL.

1. Bo3sgeiictBue cepoBogoponcoaepxkamuM razoM AI'KM  BEI3BIBaeT pa3BUTHE
COCTOSIHUSI OKCUAATUBHOTO CTpecca, CrocoOcTBys nHTeHCUupuKanuu npoueccos CPO
B TKaHSIX CEMEHHUKOB M MeIH00a3alIbHOTO TUIT0OTaJIaMyca.

2. TlomudeHonbHBIE COSTUHEHNS W3 KOPHEBHI MMOUPS MPOSBIAIOT cBoe AO-aeiicTBrE
B IIpe/ieax BCel TUIoTaIaMo-Tuno(u3apHO-TOHAIHON OCH KaK M30JUPOBAHHO, TaK U
IIpH BO3ACUCTBUU cepoBoaopoaconepxkamiero raza AI'KM.

3. Bpomumple IIOC mposBIOT KOppekTHpyiomui 3(pdexkr Ha  IHIOKPUHHYIO
GbyHKIUIO THITO(PH3aPHO-CEMECHHUKOBOTO KOMIUIEKCA B YCJIOBUSX BO3JCHCTBHS
cepoBojopoacoaepkamiero raza AIKM.

4. Tlpu BBepenun [IOC Tokcudyeckue 3¢ exTsl cepoBogopoacoaepkaero raza AI'KM
Ha CIIEPMATOTE€HE3 CHIDKAIOTCS; WHTEPCTUIIHAIBHBIE YHIOKPHHOIUTH COXPAaHSIOT
CBOIO (D)YHKIIMOHAITLHYI) aKTHBHOCTb.

Taxum 06pa3oM, NOMH(EHONbHBIE COSTUHEHUS U3 KOPHEBUL HMOHUPS CLIOCOOCTBYIOT

VIIY4IIEHHIO  PETNPOAYKTHBHBIX TPOIECCOB HA Pa3HBIX 3BEHBAX THIIOTAaMO-
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runo(u3apHO-CEMEHHUKOBOTO KOMITIEKCA B YCIOBHUSIX Pa3BUTHS OKCHIATHBHOTO CTpecca,
MHIYLUPOBAaHHOTO  CEPOCOJEPXAIMMU  MOJIFOTAHTAMH, BXOSIMMH B  COCTaB
npupoaHoro raza AI'KM.
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CORRECTING EFFECTS OF GINGER POLYPHENOLIC EXTRACTS ON
REPRODUCTIVE FUNCTION UNDER EXPOSURE OF SULFUR-CONTAINING
TOXICANTS

Loginov P. V.", Pameshova A. K.?, Kuznetsova M. G.’

!Astrakhan State Medical University, Astrakhan, Russia
2V.N. Tatishchev Astrakhan State University, Astrakhan, Russia
E-mail: loginovpv77 @mail.ru

In the modern world, the mankind is faced with a number of unfavorable
environmental factors that worsen the quality of human life. Often these unfavorable
factors have a complex effect, causing various functional disorders, including those of the
reproductive system. It deals with chemical, physical, food and emotional sources of
stress. In this regard, the issue of prevention and treatment of functional disorders of the
reproductive system caused by the consequences of oxidative stress becomes actual. There
is a great number of anti-stress and anti-imflammatory drugs, i.e. antioxidants (AO). In
recent years, the researches of polyphenolic AO from ginger rhizomes have attracted
interest. The purpose of the paper was to study the correcting effects of polyphenolic
compounds (PPC) included in the extract from ginger rhizomes (Zingiber officinale) on
the reproductive apparatus of white male rats in norm and under conditions of influence of
natural gas containing hydrogen sulfide. Wistar male rats weighing 210+10 g were taken
for the experiment. The animals were divided into four groups: one control (K) and three
experimental (O groups). The rats of group O-1 were taken PPC (as the mixture of
extracted gingerols and shogaols) at the dosage of 2.5 mg per an animal daily during 14
days, the rats of group O-2 were exposed to the influence with the gas containing
hydrogen sulfide, and the rats of group O-3 were exposed to the influence with the gas
containing hydrogen sulfide on the background of introduced PPC. The basic levels of
MDA were determined in testicular and mediobasal hypothalamic tissue homogenates;
testosterone and LH levels were measured in blood plasma; morpho-functional state of
testicular tissue was estimated. Under the influence of gas containing hydrogen sulfide
(group O-2) the number of eosinophilic granulocytes decreased by 35 % in comparison
with the control (p<0.001), the relative weight of adrenal glands under the same
conditions decreased by 20 % (p<0.01), which indicates the oxidative stress development.
It was determined that in group O-2 the levels of MDA in testicular and hypothalamic
tissue homogenates increased by 1.5 and 2 times respectively relative to the control
(p<0.001). Under the same conditions, the level of testosterone decreased by 37.5 % in
comparison with the control (p<0.001); at the same time the level of LH tended to
decrease. It is necessary to note that the levels of testosterone and LH decreased
simultaneously in accordance with the high positive correlation coefficient r=+0.808 with
reliability 95 % (p<0.05). Under the same conditions the relative weights of testes and
pituitary decreased by 21 and 19 % respectively (p<0.05). The introducing of PPC (group
O-1) helped increase the testosterone and LH levels by 12 and 85 % respectively in
comparison with the control group in accordance with the high positive correlation
coefficient r=+0.903 (p<0.01). The relative weights of testes and pituitary increased by 22
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and 16 % respectively (p<0.001). The gas exposure on the background of introduced PPC
(group O-3) caused a slight increase in the level of MDA in testicular and hypothalamic
tissue homogenates relative to the control. Under the same conditions, testosterone and
LH levels approached the control values. In group O-2 the impressed morphofunctional
disturbances in the structure of seminiferous tubules were observed: decrease in the tubule
diametres with their almost complete emptiness. The height of spermatogenic epithelium
was reduced by almost twice, in comparison with the control (40.2+2.05 and
71.2+1.24 pm in groups O-2 and K respectively). In the lumen of the tubules, only
immature cells (mainly spermatogonia) were observed. The seminiferous tubules were
located at a considerable distance from each other, the basal membranes had multiple
ruptures, and fluid accumulation was noted inside the tubules. In animals receiving PPC
(group O-1), a visual increase in the diameter of seminiferous tubules was observed
relative to the control; the tubules were filled with the cells from all the stages of
spermatogenic cycle. Closer to the lumen of the tubules, mature cells (spermatocytes and
spermatogonia) were observed. The height of spermatogenic epithelium in group O-1 was
81.0+2.54 um, which exceeds the control indexes by 14 % in comparison with the control
(p<0,01). In the structure of interstitial tissue, functionally active middle Leydig cells
dominated. Preliminary administration of PPC to animals under conditions of exposure
with the gas (group O-3) helped to reduce the toxic effects caused by the gas alone (group
0O-2): the diameters of seminal tubules were slightly smaller than the control values; the
height of spermatogenic epithelium proved to be 57.1+2.25 pm and was between the one
in groups K and O-2. The interstitial tissue was represented mainly by middle Leydig
cells, the diametre of which was slightly smaller than that in group O-1. Discussion. The
mechanism of antioxidant action of PPC consists in their ability to penetrate into the lipid
bilayer at the expense of hydrophobic interactions, as well as to circulate partially in
interstitial space. The increase in the relative weights of pituitary and testes with the
introduction of PPC indicates the improvement of the functional state of mentioned
glands. In case of testes, the increase in their relative weight can indicate the improvement
not only endocrine, but spermatogenic function. Taking into account that in the
mediabasal hypothalamus area, the regulating centers of reproductive processes are
located, it is possible to speak about the double regulating mechanism of reproductive
function of male type with the introduction of PPC: 1) at the expense of decreasing the
level of free radical oxidation in testicular tissue which contributes to improvement of
spermatogenic process; 2) at the expense of functional state improvement of
hypothalamic-pituitary complex which has a regulatory effect on endocrine and exocrine
(spermatogenic) function connecting with the previous one. Thus, PPC contribute to the
improvement of reproductive processes under intoxication with the gas.

Keywords: oxidative stress, polyphenolic compounds, testes, spermatogenesis,
testosterone.
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