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XapaKTEepUCTHUKA TPOLIECCOB MUTOXOHIPHUAIBHOTO
OKHUCJICHUS B CEMEHHUKAX MHTAKTHBIX KPBIC

M.A. Anb MeceanmaHu
Yupeorcoenue oopazosanus «I omenvckuii 20cy0apcmeeHublil MEOUYUHCKULL YHUBEPCUMEN)

B pabome npedocmasnenvl u npoananuzsuposanbl pe3yibmanivl ONbIMO8 HO U3YYEHUI0 NPOYecco8 MUMOXOHOPUATLHO2O OKUCTEHUs. 8 MKAHU
CeMeHHUKO08 UHMAKMHBIX 6enbix Kpoic. [loMumo obwux céedeHuil 0 coCMosHUY NPOYecco8 MKAHe8020 ObIXAHUS U OKUCIUMENbHO20 (ocdopunu-
POBaHUs 8 00PA3YAX MKAHU CEMEHHUKO8 HA IHOOLEHHBIX U IK302EHHBIX CYOCMpamax (CyKyunam, 2ymamant), noayyeHsl U paccyumanbl nokasa-
menu, xapakmepusylowue oco6eHHOCHU ObIXAHUS MUMOXOHOPUIL 6 npucymemeuu pazoowumens (2,4-ounumpoghenon) u nocie 0obagieHus 6
cpedy uHKybayuu uHeUOUMOPOS INEeKMPOH-MPAHCHOPMHOU Yenu (aMuman Hampus, maronam Hampus). B oneimax Ovina noomeepoicoena uH-
MAKMHOCMb U3YHEHHBIX 0OPA3YO8 MKAHU CEMEHHUKO8 KPblC, KOMopble 061a0al 6bICOKUM YPOBHEM ObIXAMETbHOU AKMUBHOCIU MUMOXOHOPULI,
CONOCMABUMbIM C MAKOBLIM OJIA MUMOXOHOPUI MUOKAPOA U neveHu. Bvickazano npeononosicerue o HAIUHUU 6 MUMOXOHOPUAX CeMEHHUKO8 (u-
3UONIOZUHECKUX MEXAHUZMOS, 06eCnedUs8awux OnepamusHslii KOHMPOib HAO NPOYECCaMu MKAHe8020 ObIXAHUS U OKUCIUMENbHO20 (Pocgopu-
posanusl 8 ObIXamenbHOl yenu, Ymo umeent 60buoe 3HaveHue 0l CmaduIu3ayul ee 0esmenrbHOCmu.

Knioueguvie cnosa: mumoxonopuanvroe oxucnetue, cemeHHUKU, Oenble Kpbicyl.

The characteristics of mitochondrial oxidation processes
In the testis of intact rats

M.A. Almeselmani
Educational establishment «Gomel State Medical University»

The article presents and analyses the results of experiments in which processes.of mitochondrial oxidation in intact albino rat testis tissue
were studied. Besides common information about processes of mitochondrial oxidation and phosphorylation in testis tissue samples on endogen-
ous as well as exogenous substrates, some peculiar characteristics of mitochondrial breathing in rat testis after adding into incubation medium a
chaotropic agent (2,4-dinitrophenol) and after using electron-transport chain inhibitors (amital sodium, malonate sodium) were found and calcu-
lated. In the experiments intact condition of the studied samples of rat testis that demonstrate high level of mitochondrial oxidative activity com-
parable with mitochondria of myocardium and liver was confirmed. It was suggested that testis mitochondria possess physiological mechanisms
that provide quick control over mitochondrial oxidative processes and phosphorylation in an electron transport chain which is important for

controlling its stable functioning.
Key words: mitochondrial oxidation, testis, albino rats.

B NOCJIEHUE TOAbl TOSIBHINCH . CBEICHUS,
COTJIACHO KOTOPBIM CMEPThb ITOJIOBBIX Kile-
TOK MOXXET BBICTYNAaTh B Kad€CTBE AOMOJIHUTEIb-
HOTO PEeryJsaTopa TeCTUKy/spHO# ¢yHkimu [10].
bruto mokazaHo, 9TO KJIIETKH CEMEHOHOCHOTO JITH-
TENHsS CYIIECTBEHHO OTIUYAIOTCS JPYT OT JIpyra 1o
CTENEHH YYBCTBUTEJIBHOCTU K CUTHANaM, (OpPMH-
pyrolmMcsT B X0/e THOeTu CIiepMaTo30uIoB, a
TaKke K eyOcTparaM, HEOOXOIMMBIM JUIi HOp-
MaJIBHOTO TPOTEKAHUS SHEPreTUUECKUX IpeBpa-
LICHUI B MY)KCKMX TOJIOBBIX KieTkax. Kak ycra-
HOBJICHO, CIIEPMATOTOHHH, 3PEJIbIe CIIEPMATO30H/IbI
U coMaTHuecKue KIeTku CepToiii XapaKTepu3yroT-
sl BBICOKOM aKTUBHOCTBIO HMPOTEKaHUsI B HUX TJIH-
KOJINTHYECKUX pPeakKInid, 4To o0ecrieyrBaeT 3aMeT-
HBII SHepreTuueckuii Bkian [8]. B cBoro ouepess,
CIEpPMATOLUTHI U crepMaTuabl npou3BoasIT AT,
MPEUMYIIECTBEHHO 32 CUET MPOLECCOB MUTOXOH/-
pUATBLHOTO OKHUCIUTENBHOTO (HhOCHOPHINPOBAHUS
(OD). Iponykuus ATD, ocymecTBisgeMas MHTO-
XOHJAPHSIMU, UTPaeT BaKHYIO POJNb B PeryJsluu

CKOPOCTH Pa3BHUTHS arloNTo3a MYXCKHX TaMeT, Me-
TaboaM3Ma 3HEPIruH, MPOIECCOB Karabonu3ma B
cemennukax [7, 10].

B nurtepatype umeercsi 0OJNbINOE KOIUYECTBO
KOCBEHHBIX  IMOATBEP)KICHUM, YKa3bIBAIOIIUX Ha
HCKJIIOYMTEIBHYI0 3HAYMMOCTh MHUTOXOHAPUH B
peanuzauny (QyHKIMHA CEMEHHHUKOB. JTO Tpeno-
MpeJeNseTcss BbBICOKOM MHUTOTHYECKOM aKTHBHO-
CTBIO 3apOJIBIIIICBOTO SITUTEIHSI CEMEHHUKOB M CO-
OTBETCTBYIOIIMM €l YPOBHEM NOTPEOICHUS dTHMH
KJIETKAMHU KHUCIIOPOJIa B PEAKIMSIX MHTOXOHJIPH-
anpHOrO OKHMcNeHus. He ciyuaitHo HapymeHue
MUTOXOHJPUAJIBHOTO OKHCJICHHS B CEMEHHHUKaX,
KOTOpOE OOBIYHO COIPOBOXKAAETCS 0Opa3oBaHHEM
aKTUBHBIX ()OPM KHCJIOPOJa, NMPUBOIUT K CHHXKE-
HUIO TMOJBUYKHOCTH CIIEPMATO30MIOB U Pa3BUTHUIO
Myxckoro 6ecrutonus [5]. B ¢cBs3u ¢ aTuM usyde-
HUE TIOKa3aTelel, XapaKTepH3yIOUINX aKTUBHOCTH
nporieccoB TkaneBoro aeixanus (T]) m OD B TKa-
HU CEMCHHHKOB IPY PA3IHYHBIX YCIOBUSAX, BKITIO-
Yasi 1 BO3JICHCTBUE paJMalliy, MTO3BOJISET OI[CHUTH
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ux (yHKIHMOHAJIBHOE cocTosHue. Bmecte ¢ Tem,
KaK BBIICHHJIOCH, B JINTEpAType HET JTOCTOBEPHBIX
JaHHBIX O HOPMAJBHOM TEYEHHH IPOIECCOB TKa-
HEBOTO JBIXaHUsI B MUTOXOHAPHIX CEMEHHHKOB
WHTAKTHBIX )KHBOTHBIX.

Lenpro mccrmenoBaHusl SBUJIOCH HM3YYEHHE Xa-
PaKTEepUCTUK TKAHEBOTO ABIXaHUSA M OKUCIUTEIb-
Horo ¢ocdopunupoBansi B TKaHW CEMEHHHKOB
WHTaKTHBIX KpBIC.

Martepuana u MeToabl. ONBITH BBHITIOTHEHBI HA
OenpIx OecropoAHBIX KpbIcax-camiax BecoMm 180-—
200 r. Bce )XHBOTHBIE COIEPKATUCh HAa CTaHIApPT-
HOM parione BuBapus. [locne mekamutanum Kpbic
BBIJICIICHHBIE CEMCHHUKHU OXJIaXX/IalH, MPOMBIBAIN
(U3NOTOTHYECKUM pAcTBOPOM HATPHUS XJIOPHUJA,
OCBOOOXIaM OT COSAMHHUTENBHON TKaHW W TIPO-
JaBIIMBAIIM 4epe3 IUTYH)XKep € JTUaMeTpoOM OTBEp-
ctuif 0,5 MM. B moiyd4eHHbIX Kycoukax MOJSpo-
rpa@U4ecKuM METOJIOM C HCIIOJh30BAHHEM DJICK-
Tpona Kiapka uiccnemoBanu mapaMeTpsl MUTOXOH-
JIPUAILHOTO OKHCJICHUS B TEPMOCTATHPyEeMOH
staeiike o0beMoM 2 Mt ipu Temmepatype 25C° [3].
Bce skcrieprMeHTH TPOBOAMIHN B YCIOBHAX CTPOTO
KOHTPOJISI TeMIepaTypbl U BpeMeHH. KomuuecTBo
Oemnka B mpemaparax CeMEHHHKOB OMpPENeIsIH M0-
CJIe UX TOMOTEHU3aIuH ONypPETOBEIM METOIOM [4].

JI7s momyyeHus CBEICHUI O COCTOSTHUH TTPOLIECCOB
T u O® BBIIONHIA TECTHI, B KOTOPHIX JBIXAHHE
00pa3IoB TKaHH CEMEHHUKOB TIPOUCXOTIIIO B TIPUCYT-
CTBUHM 3HJIOT€HHBIX (VAHM) U 3K30r€HHBIX CYOCTPATOB,
TaKMX, KaK SHTapHas KHUCIOTa (CYKUMHAT) — VK U
TIIyTaMHUHOBas KucioTa (riryrtaMar) — Vrry. Hapsmy ¢
9TUM, PACCUMTHIBAIN PsJI JbIXaTeIbHBIX KO3 ]uIm-
€HTOB, B YAaCTHOCTH, BEJIMYMHY CTAMYJIHPYIOLIETO
nevicteus cykuunata — C/Isx=Vsik/Von, TiiytamMata —
CHArmy=Vrny/Voun u  2A4-muHutpodeHona  —
CHmud =Vaud/Vrny. Ucnonb3ys METoa MHTHOUTOP-
HOT'O aHaJIM3a, IyTeM JI00aBJICHHS B MHKYOAIIMOHHYIO
cpexy uHruOuTopa I KOMIUIeKca ApIXaTeNbHON Ienu
amuTasa Hatpust (Vam) 1 KOHKYPEHTHOTO HHIHOUTOpa
CAI" manonara watpust (VMai), MPON3BOAMIIN OLICHKY
COOTHOIIICHHSI OCHOBHBIX CyOCTPaToOB MHUTOXOHJIPH-
AJIBHOTO OKWCJIEHHS!, PACCUNTHIBATIA TTOKA3aTEIN aMH-
TaJPe3UCTEHTHOro Jbixanust — AP/I=Vam/Vaun u ma-
JIOHATPE3UCTEHTHOTO Jbixanus — MPJ] = Vman/Vam.
Taxxke wucmomp3oBaym — pazoounmrens OO —
2,4-nunutpodenon (2,4-AH®) nns onpeneneHus no-
kazareneid Vaad u Clmad. Cropocts notpebieHus

KUCIIOPO/a B TKAHU CEMEHHUKOB U3MEPSUIH B HMOJIb
O,/Mun/mr 6enka [1-2].

Pe3yabTaThl M ux odcy:xnenune. Kax ycranos-
JieHo, 00pa3lbl TKAHH CEMEHHHUKOB KPbIC COXpaHs-
JIM BBICOKUI YPOBHEHb NBIXaTEIbHOM aKTUBHOCTH
MHUTOXOHJIPUH, KOTOpasi Obla COIOCTaBUMa C Ta-
KOBO# JUIi MUTOXOHAPHI MHOKapjaa U nedenu [1—
2]. DTO HalLIO MOATBEPXKACHHE HE TOJIBKO B XOJIC
aHaju3a IMOIy4YCHHBIX B ombITax mokazareneil T[]
IpenapaToB CEMECHHUKOB Ha HJIOI'CHHBIX CyOcTpa-
TaX, HO TaKXKE M B PE3yJibTaTe MCIOIb30BaHUS K-
30T€HHBIX CyOCTpaTOB OKHCIIEHUS (Tad. 1).

[IpencraBnennsie B Tabn. 1 pe3ynpTaThl 1€MOHCT-
PUPYIOT BBIP2KEHHYIO MHTEHCHBHOCTDH IIPOTEKAaHHS
nponeccoB T/ B ceMEHHUKAX, YTO XOPOLIO KOPPEIu-
PyeT ¢ MmoKasaTesaMi nX KpoBocHabxkemws [11].

W3BecTHO, 4TO XapaKTEPUCTUKH MHUTOXOHAPH-
aNbHOTO JIbIXaHWs, MOJNYYEHHBIC B OIBITAX C HC-
MOJIb30BaHUEM TOJIsIporpadruyeckoro merona, Imo-
3BOJIIIOT JAOKA3aTh C BBICOKOW CTENEHBIO 10CTO-
BEPHOCTU HHTAKTHOCTh H3y4yaeMbIX TKaHed [3].
[Tpu >TOM MHPOPMATHBHBIM SIBISIETCS HE TOJIBKO
MOKa3aTeNlb MHTEHCUBHOCTU MPOTEKaHMS Mpolec-
coB T/l Ha Tak Ha3bIBAEMOM «aBapUUHOM» CYO-
CTpaTe OKUCICHUS — siHTapHOU Kucnore (VsK), HO
TaK)Ke TaKOW IMOKaszarenb, Kak KOd(PQPUIHMEHT CTH-
Myaupytomiero aevicteus cykuuHata (Clsx). Ore-
HHUBAsl C ATUX TO3WIMIA CTENEHb MHTAKTHOCTH 00-
pas3loB TKaHH CEMEHHUKOB KpBIC, HE0OXOIUMO
HOTYEPKHYTh, YTO M3yUCHHBIE MpemnapaThl OTINYa-
JUCh OYEHb MAJOH CTENeHbI0 MHOBpexacHus. B
MOJIb3y 3TOTO CBHJETEILCTBOBAJA OTHOCUTEIBHO
HeOoJIbIIas pa3HULIA B CKOPOCTSX JbIXaHUs Nperna-
paToB Ha SHAOTeHHBIX (V3HA COCTaBMIIa BCETO
3,1940,02 HMosib Oo/MHH/MI) U 3K30T'€HHBIX CYO-
crpatax (VsK u VIIy COOTBETCTBEHHO COCTaBHIIU
5,32+0,31 u 4,79+0,29 amonb O,/MHH/MT).

CorjacHo NOJY4YEHHBIM [aHHBIM, JWHAMHKa
Clsax CArmy Taxke ImpeacTaBisia CyLIeCTBEHHBIH
uHTepec. Hanpumep, B NpHCYTCTBHHM CYKIMHATA
CKOPOCTh JIBIXaHHs 00pasloB TKaHMW BoO3pacTajia
Bcero Ha 66%. B cBo1o odepens, mociie BBEICHUS B
WHKYOallMOHHYI0 Cpeiy TiyTamaTa CKOPOCTb Jbl-
XaHMA yBenuuuBanachk eme Ha 46%. B wurore, no-
kazatenn CHsx u CArny cocraBunu 1,66+0,10 u
1,46+0,09, 9T0, B COOTBETCTBUH C yTBEPIUBIITUMHU-
csi B OHOPHEPTeTHKE TPEJICTABICHUSIMH, BHOBb
MOJITBEPAUIIO  BBICOKYIO CTENEHb HWHTAaKTHOCTH
n3y4yaeMbIX 00pa3LoB TKaHU (Tabd. 2).

Tabmuna 1

Iloxka3aTesin TKAHEBOTO ILIXaHUS M OKHCJIUTEILHOr0 GocopuaIupoBaHisd B ceMEHHHKAX
(3HAOTeHHBII 1 IK30TeHHbIH Cy0CTpaTHI)

[TapameTpsl Vaua

Vi Vrny

Pe3ymbrarht 3,19+0,02

5,32 £0,31 4,79+0,29
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Tabnuna 2

IToka3zaTe i TKAHEBOIO JbIXaHUSA U OKUCIUTEJIbHOT0 (ochopuInpoBaHUus B CEMEHHUKAX
(k03¢ puLHEeHTBI AeliCTBUS IK30IeHHBIX Cy0CTPaToB)

ITapameTpsl Clsx

CHrny

Pe3ynbratsl 1,66+0,10

1,46+0,09

Tabmnuma 3

Biansinue MHrHOMTOPOB ABIXaTeIbHOM LENH HA MPOLECCHl TKAHEBOTO ABIXaHUS
W OKHCJINTEJIBHOr0 ocdopuinpoBannsi B MHTAKTHBIX CeMEHHHKAX

[TapameTpsl VoHI Vam APJ] Vman MP/]
Pesynpratsr 3,56+0,19 3,06+0,15 0,86+0,02 2,20+0,08 0,72+0,02
Tabmuma 4
Ioka3aTesin conpsizkeHUsI MPOIECCOB TKAHEBOI0 AbIXaHUA
1 OKHCJIUTEIBHOTO (hochopHInpoBaHis B HHTAKTHBIX CEMEHHHKAX
[TapameTpsl Voun Viad CHAnud
Pesynbratel 3,34+0,35 6,31+0,16 1,33+0,08

B nanpHeiinemM MeTo1 MHTHOUTOPHOTO aHAIIKM3a
MoKa3aJl, 4YTO TKaHb MHTAKTHBIX CEMEHHUKOB SIBJISI-
€TCsl JOCTaTOYHO YCTOMYMBOM K ACHCTBUIO aMHUTa-
Jla HaTpUsl U MaJoHaTa HaTpHs, T.K. B UX [IPHCYTCT-
BUHU JIOCTOBEPHBIX W3MEHEHUH B CKOPOCTH IMPOTE-
KaHUS [IPOLECCOB MUTOXOHAPHAIBLHOI'O OKUCIICHHS
He Tpoucxoauio (tadu. 3).

K nanbonee noctoBepHbIM M HH()OPMATHBHBIM
MOKa3aTessiM, JAIOIIMM IIPEJICTaBIeHHE O KadecT-
BEHHOM CTOPOHE MPOTEKaHMs IPOLECCOB MHTO-
XOH/IPHATILHOTO OKHCJICHUS B TKaHAX, OOJNLUIMHCT-
BO HCCIieIoBaTenell OTHOCAT OanaHC CUCTEMBI CO-
npspkeHus T/ u OD, kOTOpbIi B HaCTOSLIEM. HC-
CJIEIOBAaHUH OLIEHUBAJIA MyTeM JT0OaBIEHUS B CHC-
TeMy MHKyOalMu pa300IIUTeNisl STHX IPOIECCOB —
2,4-IH® [1-2]. CkopoCTh TKaHEBOTO IbIXaHHS
MpenapaToB MM M30JMPOBAaHHBIX MUTOXOHIPUH B
npucyrctBun 2,4-JIH®, a Takxke MOKazaTeslb €ro
crumynupytomero aedcrBus (CAand) nossossior
OOBEKTUBHO OLICHUTH' CTEHEeHb CONPSDKEHHS Ha-
3BaHHBIX MPOIECCOB.

JlaHHble, TIpeACTaBICHHBIE B Tabn. 4, Takxke
yIIOCTOBEPHJIIM. MHTAKTHOCTh M3Y4YEHHBIX 00pa3IoB
TKaHH CEMEHHHMKOB KpBIC, MOCKOJBbKY 2,4-/[HD
obecneunBasl cTuMysinuio mporieccoB T/ He me-
Hee yeM Ha 33%. Koaddunuent CAnud npu sTom
cocraBuia 1,334£0,08, yTo roBopuT 0 Xopomei pe-
AKIMOHHOU CITIOCOOHOCTH M3YyUYSHHBIX TPETapaToB.

Ectb cBeneHust 0 TOM, 4TO BBICOKAsi aKTUBHOCTD
MHUTOXOHJIPUATBHOW TKaHW CEMEHHHKOB 3aBUCHT
OT YpOBHS COjiepKaHus B HUX BuTamuHa E (TOKO-
tdepon) n xosazuMa Q (KoQ, yOmxwHOH), 3amiu-
LIAIOLIET0 MEMOpaHbI JIUIMHUIOB OT OKHUCIUTEIHHO-
ro crpecca [9]. Tpuuem KoQ BBIMONHSET B 3J€K-
TPOH-TPAHCIIOPTHON LENM Cpa3y ABE (QYHKIUH —

MEPEHOCUYMKA MPOTOHOB MO JBIXaTCIBHOU IENH H
aHTHOKCHJIAHTA, OCYMIECTBIISISI HETIOCPEACTBEHHBIN
3axBaT CBOOOHBIX PaJHMKAIIOB WU JK€ yJacTBYS B
perenepaiuu Tokodepoiia [6]. C npyroii CTOpoHHI,
paHee OOHapyXeHHas B ceMeHHMKax Ca’'-
3aBucrMas HAJI®H okcupasza, 0003HAaUCHHAS KAk
HAJI®H-5 nau HOKS, xak okaszanoch, B COCTOSI-
HUU CaMOCTOSTEIIBHO T€HEPUPOBATh B KJIETOUHOM
cpenie CYNepOoKCHII-paNKallbl M Yy4acTBOBaTh B
tpancropre H'-MoOHOB B OTBeT Ha mosBIEHHE B
IUTO30JI€ CIIEPMATOIUTOB CBOOOIHOIO Ca**, uro,
COrJIaCHO MHECHMIO aBTOPOB, UTPACT BAXXHYIO POJIb
B Ouostoruu criepmsi [12].

OO0I1IeN3BECTHO, YTO OKUCIICHUE SHTApHOW KH-
CJIOTHI B 6-if peaknuu 1ukia Kpebca ocymiecTBiis-
€TCs C TIOMOIIBIO CYKITMHATIAECTUAPOTEeHA3bI, XapaK-
TEPHBIMH OCOOEHHOCTSMU KOTOPOU SIBISIOTCS €€
JIOKAQJIM3allis Ha BHYTPEHHEH IMOBEPXHOCTH MEM-
OpaH MUTOXOHJIPUI M HE3aBUCUMOCTh aKTUBHOCTHU
(epMeHTa OT COOTHOIICHWS OKHCICHHOHW M BOC-
CTaHOBJICHHOH ()OPM HHKOTHHAMMIHOM IETHUIPO-
rerassl (HAJI/HAJIH). Bce 310 mo3BossieT coxpa-
HUTh DHEPTOCHUHTE3UPYIONIYI0 (YHKIUIO MHTO-
XOHJPUH JaKe B YCAOBHSAX TMIIOKCHH M HIIECMHH
npu HapymeHun HAJl-3aBUCHMOTO IbIXaHUS Kile-
TOK. BBIMTONHSAS KaTalIuTHYECKyl (YHKIHMIO 10
oTHolIeHUIO0 K 1wKiny KpeOca, sHTapHas KUCIOTa
MOJXKET OKa3blBaTh MPSMOE BO3JCHCTBHE Ha Kiie-
TOYHBI METa0OJMU3M WM BIUATH HAa TPaHCIOPT
CBOOOHOTO KUCIIOPO/ia B TKAHM.

[TonyueHHBIE PE3yIbTaThl XOPOIIO COIIACYHOT-
Csl C NaHHBIMU JIUTEPATYPHI, B COOTBETCTBHH C KO-
TOPBIMH TIyTaMaT UTPacT BAXKHYIO POJIb B METa00-
JIUYECKHUX TMPOIeccaX M WX PETyJSIUH, SBISIICH
TaK)Ke TPEANIECTBEHHUKOM IIENTHIOB, OEIKOB |
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HYKJICOTHIOB. DTO OOBSICHACT (PaKT HAMYKS B SHIO-
TEJHAJIbHBIX KJIETKAX KPYIHBIX KPOBSHBIX COCYZAOB
CEMEHHHUKOB BBICOKMX KOHIIEHTpauui (epMeHTa 7-
[y TaMUJITPAHCTIENITHAA3b], KOTOPbIA PUHUMAET y4a-
CTHE B TPAHCIIOPTE JAHHON aMUHOKHUCIIOTHL.

I'myramuHOBast KucnoTa Hepenko (Urypupyer B
[IEHTPEe MHOTHUX (U3HOIOTHICCKAX U (hapMaKOJIOTH-
YECKHUX HUCCIICAOBAaHUN U3-3a BAXKHOM IUIEHOTPOITHOU
poyii B MeTabonm3Me W romeocrtase Tkanei. Otme-
YaloT €€ CIOCOOHOCTh 3alluIIaTh CTPYKTYpY H
(hyHKIM MUTOXOHIPHH, TTOBBIIIATH UX CIIOCOOHOCTD
K TIOTpeOieHno Kucmopoaa u mpousBoacTey ATO,
MOANEPKUBATh AKTUBHOCTb (-KETOTIyTapaTAeIuapo-
reHa3bl U KJIETOYHOTO IIIyTaTHOHA. JTO TaKXke CIO-
COOCTBYET YBEIMYEHHIO KOJIMYECTBA IMOIXOSIINX
JUTSL IPOU3BOJICTBA DHEPTUH CYOCTpaToOB, HO TpeOyeT
3HAYMTEBHBIX 3aTpaT Kucaopoaa [11].

Crnenyer OTMETHTh, YTO B pe3yibTaTe MeTabo-
JMYECKUX PEaKUUil BcE€ BUABI BHYTPHKJIECTOYHBIX
SHEPTeTHUECKUX TpaHCPOpMalHii, B KOHEUYHOM
cuere, akkymyiupyiotcs B AT®. B kpyrosopore
sHepruu UMeHHO AT® SBISETCS CBSI3YIOIINM 3BE-
HOM IIPOILIECCOB, MPOTEKAIOIINX C BBIACICHUEM WIH
noTpeOJIEHNEeM HEPTUH, U OCHOBHBIM COCIUHEHU-
€M, ONPEACISIIOIINM 3HEPreTHYECKOE COCTOSIHHE
KJeTok oprann3ma. OcHoBHas Macca AT® oOpa3y-
eTcs B pe3ynbTaTe OKHCIUTENbHOTO (ocdoprm-
pOBaHUS B JBIXaTEIBLHON IIENMU MUTOXOHApPUN (B
TaK Ha3blBAEMOM MHUTOXOHIPUAIBHOM KOMIIap-
TMEHTE) U JHIIb He3HAuYUTEIbHAs — B PE3yJIBTaTe
cyoctpatHoro ¢ochopuiupoBanusi (BHEMUTOXOH-
IpuajgbHBI  KoMmapTMeHT). CoriacHo / JaHHBIM
nuTepatypsl, npou3BoAcTBo ATd mocpencTBoM
[JIMKOJIM3a WJIH OKUCIUTEIBHOTO (hochopuiiupora-
HUSL SIBJISICTCS TJIaBHBIM MCTOYHUKOM SHEPIHU JUIs
MOJICPYKAHMS PA3TMIHBIX QYHKIHH criepmbl [ 7-8],
YTO CIIOCOOCTBYET YBEJIMUECHHUIO KOJIMYECTBA MOJ-
XOJSIIUX JJISl TIPOU3BOJICTBA PHEPTUM CYOCTPAaTOB,
HO TpeOyeT 3HAUMTEeNIbHBIX 3aTpaT KKuciopoza [11].

OO6pa3oBaHue B XOJA€ CIIEPMATOTCHE3a BBHICOKO-
¢ depeHInpPOBaHHBIX KIETOK IPenonpeaeseT
BBICOKMI YpOBEHb TTOTPEONIEHUT KHCIOPOAa MHUTO-
XOHJPUAMH _KIJIETOK  3apPOJBIIIEBOT0 3muTenusa. B
CBOIO O4Y€pe/b, MUTOXOHApPHAIBEHOE MOTpelIeHne
KHCJIOPOZa 3aBUCHT OT aKTHBHOCTH MHUTOXOHJAPH-
aJIbHOM DJIEKTPOHHON TpaHcIopTHOU nenu nu ATO-
CHUHTETa3bl, KOTOpbIe 00paszyioT cuctemy OdD. V-
TAQHOBJICHO, YTO Y€M BBIIIE aKTUBHOCTH YETHIPEX
JBIXaTENbHBIX KOMIUIEKCOB 3JEKTPOH-
TPAHCIIOPTHOM IIEMH, TEM 3HAYUTEIbHEEe MOABIK-
HOCTh criepmbl [9]. CreyeT OTMETHTh, YTO TIOMH-
Mo O® mns coxpaHEeHUS TOABHKHOCTH CIEPMBI

TakKe HEOOXOAMMO OTCYTCTBHE KaKUX-THOO IO-
BpexaeHuit B crpykrype rena mt JJHK [5].

Hcxons w3 MONMydeHHBIX JaHHBIX, MOXKHO BEI-
CKa3aTh MPEANOJIOKCHUE O HAIMYMA B MUTOXOH/I-
pUSIX CEMEHHHKOB OIEPAaTUBHBIX (pr3HOIOTHYe-
CKHX MEXaHU3MOB, O00€CMEeYHBAOIINX KOHTPOIb
Haj mpoueccamu T/ u OD B AbIXaTeNbHOU LIEMH,
YTO MMEET OOJIBIIOE 3HAYCHUE VISl CTAOWIM3aIiK
€e HeTPEePhIBHON AESITEITbHOCTH.

3akarouenue. Takum oOpa3oM, B XOAe HCCe-
JIOBaHMSI YCTAHOBJICHO, YTO 00pa3Ibl TKAHU CEMCH-
HUKOB HWHTAKTHBIX KpPBIC <00JaNalOT BBICOKHM
YPOBHEM MUTOXOHAPUAIBHON JBIXaTCIBHOM aK-
TUBHOCTH. [locnenHee HaNLIO MOATBEPKACHHUE HE
TOJIBKO B TPOIIECCE M3YUEHUS MOKa3aTesiel TKaHe-
BOTO JIbIXaHUS TpemapaToB. Ha JHAOTCHHBIX CYO-
crpatax (VaHI), HO TakKXe U MPHU HUCIOIH30BAHUU
9K30TCHHBIX CyOCTPaTOB OKHCICHHUS — CYKIHMHATa
(Vax) u rmytamata (Vriy).
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