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HecMoTpst Ha aKTUBHOE MCCIIETOBAHUE COCTOSTHUSI MUTOXOHIPU T-TUM@OIIMTOB NP MAaTOJIOTUIECKUX COCTOS -
HUSIX, JAaHHBIX O MTapaMeTpax OpraHeJil y 3M0POBBIX JIIOAEH B TOCTYITHOM JIMTepaType He IpeacrasieHo. Llenbio
HACTOSIIIEH paGOTHI 6bLIA OIIEHKA COCTOSTHHS MUTOXOHApHit B T-mMdormrax CD4" u CD8* 310poBBIX cy6BeK-
TOB. MeTO10M IMPOTOYHOM TUTODIIOOPUMETPUH ONIPEACICHBI MAcCa U 3apsii MUTOXOHAPUIA, a TAKXKe ColepXKaHue
perynaropa aktusHocTi Mutoxonapuit (PGC-1a) B CD4*- u CD8"-T-nmumdonurax ¢ yaeToM Ux IpUHAIIEXKHO -
CTU K KJIETKaM TTaMSsITH U TIOKOSIIIUMCS (IesIiuMcst) aieMeHTaM. BriepBbie IToKa3aHo, YTO Y 3M0POBBIX CyObEKTOB
B T-mumdonmrax CD41 1 CD8* mMeroTest 3HAUMTeIbHBIE Pa3INIUsI TI0 COCTOSTHIIO MUTOXOHIPHil. YCTaHOBIIe-
HO, UTO Macca U 3apsii MuToxoHapuit B CD4"-T-numMdbouuTax, IBISIOMINXCS U He SBISIOLIMXCS KJISTKAMU aMsi-
TH, a TaKKe B TTOKOSIIIINXCS W JACIISIIINXCS DJIEMEHTaX CYIIeCTBEHHO TPEBBIIIAIOT COOTBETCTBYIONINE ITOKa3aTeIn
B CD8*-T-knetkax. [Ipu atoMm cpenu T-numbonutos CD4* u CDS8™ 6os1ee BrIcoKast Macca, 3apsii MUTOXOHAPUI
u conepxanue PGC- 10 SBisiIOTCS XapaKTepHOU 0COOCHHOCTBIO KJIETOK MaMSITHU U IeJISIuXcs 31eMeHToB. Kpo-
Me€ TOTO, Y 3I0POBBIX JIML] B3aMMOCBSI3U MEXIY YPOBHEM PETYISITOpA AKTUBHOCTU MUTOXOHAPUI M MOKa3aTeIsIMU
nx cocrossHus B CD4*1- u CD8-T-numbouuTax cyliecTBeHHO pasnnyaioTcs: conepxanne PGC-1a 8 CD4"-T-
KJIETKAX MPSIMO CBSI3aHO C Maccoil MuToxoHApuit, a B CD8*-T-nmumbounTtax — ¢ TpaHcMeMGpaHHBIM MOTEHIMA-
JIOM OpTaHelI.
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T-nmuMdonuTHL IBASIOTCS OCHOBHBIMU KJIETOYHBIMU
BJIEMEHTAMM aJallTUBHON MMMYHHOM cructeMbl. Pacrio-
3HaBaHUE aHTUTeHCHEM(UISCKUX CUTHAIOB HAUBHBI-
mu T-KJIeTKaMu IIPUBOIUT K UX aKTUBALIUM, IIpoJHde-
paly 1 3aITycKy IIporpaMMbl 1nddepeHIIMPOBKH B 3P -
(dekTopHble JTUM@OUUTHI. 3aBeplieHMe HMMYHHOI'O
OTBETa COIIPOBOXOACTCSI TMOENbI0 OOJIbIIEIl YacT! aH-
TUreHcrneunpunieckux 3¢pHeKTopoB 1 POPMUPOBAHUEM
HEMHOTOUYMCJIIEHHOTO KJIOHA JOJTOXUBYIIUX KJIETOK Ma-
matu (Farber et al., 2014). [TociienHne XxapakTepu3yioT-
cs1 0os1ee BBICOKUM TIPOJIMPEPATUBHBIM MOTECHIINAIIOM
MpU TTIOBTOPHOM KOHTaKTe ¢ aHTureHom (Rogers et al.,
2000; van der Windt et al., 2013). T-mumdonuTel, Hecy-
mpe KopeuenTopblie Moyekyibl CD4" wim CD8*, Bblmon-
HSIIOT pa3iindHble (GyHKIINN, AEACTBYS KaK KOOPIMHATOPHI
1 3¢pPeKTOpbl UMMYHHOIO OTBETa COOTBETCTBEeHHO. Llu-
totokcuyeckre CD8"-T-mmMdoLuTel yeTpaHgoT MHGU-
mMpoBaHHbIe KieTku IyreM Jmsuca (Kaech, Wherry,
2007), CD4" T-nuMmdouuThl 00eCIIeYnBalOT peannsa-
U0 UMMYHHOIO OTBETa B OIIpEAcJICHHOM Harpablie-
HHMH 3a CYET CITOCOOHOCTU K TudPepeHINPOBKE B pa3-
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JIMYHBIe cyomonysiuuu, B ToM yuciae Thl, Th2, Thl7,
GOJTUKYJISIPHBIE ~ XEJITIEPhl, PEryJISITOPHbIE KJIETKU
(Zhu et al., 2010). ITpu a3TOM 00€ cyononmyasiiuu T-1um-
¢ouuroB — CD4* u CD8* — TecHO KOONIEPUPYIOT APYT C
JIpyroM npu GopMUPOBAHUM IIPOTUBOBUPYCHOTO U ITPO-
TUBOOIMyXxojJeBoro mMvmyHurera (Novy et al., 2007;
Ahrends et al., 2017).

W3BectHO, yTo nuddepeHumposka T-1uMEpoOLUTOB
cBsI3aHa ¢ ux Metaboau3MoM (van der Windt et al., 2012,
2013; Phan et al., 2016). MUTOXOHAPUH SIBJISTIOTCST LIEH-
TPpaJIbHBIM Y3JIOM MeTabOJMYECKUX MyTell B KIETKE U
YYacCTBYIOT B €€ XKMU3HEHHO BaXKHBIX (DYHKIIUSX: TPOU3-
BOJICTBE BHEPruM, KJIETOYHOM IbIXaHUU, MPOAYKIIUU
MeTabOoJMYECKUX TTPEeKYPCOPOB 15 CUHTE3a MAaKpPOMO-
JIEKYJI, aKTUBallMK, IIpoaudepanuun, nudhepeHInpoB-
ke u anonto3e (Spinelli, Haigis, 2018). ducdhyHKius
MUTOXOHJPUI HepelKO MPUBOAUT K MCTOIIEHUIO KJie-
TOK, YTO MOATBEPXKIAETCS OOJBIIMHCTBOM yOJIMKaUi
(Bengsch et al., 2016; McKinney, Smith, 2018; Yu et al.,
2020). CocTossHHE UCTOIIEHMUS XapaKTepU3yeTCsI IIOCTE-
neHHoM ToTepeit T-kmeTkamMm 3P @PEeKTOpHBIX (DYHK-
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LU, CHWXXEHUEM MpoarudepaTuBHON CIIOCOGHOCTH,
TOBBILLIEHUEM 3KCIPECCUM MHTUOUTOPHBIX MOJIEKYII,
n3MeHeHneM Metabonmsma (McKinney, Smith, 2018;
McLane et al., 2019). Ucromenue T-mumM@bOLIUTOB OT-
MEUEeHO y JUII Ioxuioro Bospacrta (Ponnappan, Pon-
nappan, 2011), a Takke Kak pe3yJbTaT MIOCTOSTHHOM CTH -
MYJISILIMM KJIETOK aHTUTEHOM IPU XPOHMUYECKNX MH(PEK-
musx  (Saeidi et al.,, 2018; McLane et al.,, 2019) u
OHKOJIOrMYecKux 3abosieBaHusix (Mumprecht et al., 2009;
McLane et al., 2019). HecmoTpst Ha TO, YTO aKTUBHO Be-
IyTCSI UCCIASAOBAHUS MPU MATOJOTMYSCKUX COCTOSIHU-
X, U3yYeHUEe MMapaMeTpOB MUTOXOHApUil B T-mumpo-
LUTaX 300POBBIX JIOIEil MO HACTOSIIErO BpeMEHM He
MPOBOIMJIN.

Llensio maHHOM pa®OTHI ObLIa OIEHKA COCTOSTHUS
mutoxoHapuii T-mumdonntos CD4* 1 CD8" y 3m0po-
BBIX JOOPOBOJIBIICB.

MATEPUAJI U METOAUNKA

O0bekT ucciaenosanusa. IIpoBeneHune McciaegoBaHUs
ObLTO OMOOpeHO 3TUYecKMM KomuTeTroM Ilepmckoro
KpaeBoro 1neHrtpa no 6opsde co CITHU 1 nHpeKInoH-
HbIMU 3abojeBaHusiMu (per. Ne IRB00008964). Briio
obcenoBaHo 23 OTHOCUTEILHO 3MOPOBBIX JOOPOBOJBIIA.
Kputepun BKITIIOUeHMSI B MCCIIEAOBaHNWE OBUIM CIICOYIO-
1II1e: OTCYTCTBHE B IepueprnIecKoii KpOBU aHTUTEN K BU-
pycam reratuta C 1 uMMyHoOIe(PUIIUTA YeTI0BEKa, ITOBEPX-
HOCTHOTO aHTUT€Ha BUpyca renaTurta B; oTcyrcrBue npu-
3HAKOB pecnpaTopHOi MH(PEKIIMA B TedeHre 14 cyTt no
MOMEHTAa 3a00pa KPOBU; TSI KEHILIMH — OTCYTCTBHE Oepe-
MeHHOCTH. Kaxnplii y9acTHUK MCCIIEAOBAHMS ITOMITICA
nHpopMUpoBaHHOE comiache. 3a00p BEHO3HOM KpOBU
MIPOBOAMJIN HATOIIIAK B BAaKyyMHbIE TTIPOOUPKU, ColepKa-
IIe B KaYeCTBE aHTUKOATYJISTHTA STWICHIUAMUHTETpA-
ykcycHyto kuciaotry (Weihai Hongyu Medical Devices Co
Ltd, Kuraii). MoHOHyKJIeapHble KJIETKW BbIACISIN
HeHTpu(yYrupoBaHUEM ABYKPATHO pa3BelIeHHON KPOBU
B rpagueHTe roTHoctu Hduakosia (1.077 r/mi; duasm,
Poccust). Kinetku nBaxIbsl OTMBIBaJIM B pacTBope (oc-
daTtHO-cosieBoro Oydepa Hynpoekko (DPBS; Gibco,
CIIIA) n noMemianu B cpeny, coaepxainywo 90% Ttepmo-
MHAKTUBUPOBAHHON 3MOPUOHAIBHOMN TeNIsTYbeil ChIBO-
potku (DTC; Biowest, Konym6us) u 10% nuMeTUIICyIb-
doxkcuna (AppliChem, I'epmanust). O6pa3iibl IoaBEpra-
JI1 KOHTPOJUPYEMOMY 3aMOPaXXMBAHUIO B XUIKOM
asote. [lepen nmpoBeneHreM UCCIIETOBaAaHUS KIIETKU pa3-
MOpaXUBaJIU.

IIporoynas nuromerpus. aeHtnudukanuo T-mum-
dounros CD4" 1 CD8" nmpoBoAMIN METOAOM IIPOTOY-
Holi uuToMeTpuu Ha ¢awopumerpe Fortessa (Becton
Dickinson, CIIIA) ¢ ucmonab30oBaHMEM MOHOKJIOHAIb-
HbeIx aHTUTen aHTU-CD3-AF700, antu-CD8-BUV737
(Becton Dickinson, CIIA), antn-CD4-Qdot605 u Bu-
tanbHoro Kpacutenst LIVE/DEAD® Fixable Aqua Dead
Cell Stain Kit (Invitrogen, CIIIA). Maccy u 3apsig MeM-
OpaHbl MUTOXOHJIPUIA OLIEHUBAIU C TPUMEHEHUEM MU-
TOXOHIPUAJILHO-CEJCKTUBHBIX Kpacuteneit Mitolracker
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Green FM u MitoIracker Orange CM-H2TMRos (Invi-
trogen, CIIA) cootBerctBeHHO. Mitolracker Orange
SBJISIETCSI HE(PIIOOPECIIEHTHBIM KpacuTesieM, KOTOPBIi
ocJie IPOHUKHOBEHMS B KJIETKY ITaCCUBHOM nrdPy3u-
eit, MpearnoYTUTEIbHO HaKarJuBaeTCss B MUTOXOHAPHU-
SIX, Te OKUCIISIETCs 10 (pIrroopecLieHTHOM hopmbl. MHTEH-
CUBHOCTh CBE€UYEHMsI peareHTa MpsIMO CBsSI3aHa C BEJIMYM-
HOM MeMOpaHHOTO MOTEHIIMAIa AaKTUBHBIX MUTOXOHIPUIA
(Cottet-Rousselle et al., 2011). Kpacurtens Mitolracker
Green n30MpaTeIbHO aKKyMYJIMPYETCS B MATPUKCE MU-
TOXOHAPUI, IJIe KOBAaJICHTHO CBSI3bIBAETCSI C MUTOXOH-
IpUAIbHBIMU O€JIKaMU, pearupyst co CBOOOIHBIMU THO-
JIOBBIMM TpynnaMu ocTaTkoB mucremHa (Presley et al.,
2003; Cottet-Rousselle et al., 2011). HakonneHnue sToro
(GIIIOOPECIIEHTHOTO MapKepa B MAaTPUKCE MUTOXOHIPUIA
OpsSIMO IIPOIIOPLIMOHAIBHO MX Macce M HE 3aBUCHUT OT
MeMOpaHHoro ToreHumana opraHenn (Presley et al.,
2003). KpacuTenu roToBWIM COIVIACHO IMpuUJiaraéMbiM
MHCTPYKIWSIM IIpon3BoauTeNsa. B IpoObl ¢ MOHOHYKIIE-
apHBIMM KJIeTKamMu BHocusim Mitolracker Green n Mi-
toIracker Orange B KOHEUHBIX KOHIICHTpaLusx 25 HM u
500 HM cootBetcTBeHHO. [locie okpammBanus (37°C,
30 MHMH) KJIE€TKM OTMBLIBAJIIM LIEHTPUPYTUPOBAaHUEM B
pactBope DPBS. Jlanee B mpoObl BHOCWIN (DJIFOOPO-
XpOM-MeUYeHbIe aHTUTEIAa W BUTAJIBHBIM KpacUTENb IS
TMOBEPXHOCTHOTO OKpalIuBaHMUs KJIETOK. O0Opasiibl MHKY-
OMpoOBaIU IPU KOMHATHOM TeMIiepaType B TedeHre 30 MUH
B 3allIMIIIEHHOM OT cBeTa MecTe. [1o okoHuaHuu BpeMe-
HU MHKYOaIIU1 KJI€TKM OTMbIBAJIU HEHTPUDYTUPOBAHU-
€M B U30bITOYHOM 00beMe pactBopa DPBS/2% DTC. Oca-
IOK pecycrieHnupoBanu B pactBope DPBS/2% DTC u
MPOBOIWJIN LIUTO(DIIOOPUMETPUUECKOE UCCIIETIOBAHUE.

OCHOBHBIM PETYIITOPOM aKTUBHOCTU MUTOXOHIPUIA
apisietcss PGC-1o (Peroxisome proliferator activated re-
ceptor Gamma Coactivator-1 alpha). OH geiicTByeT Kak
KOAKTUBATOP TPAHCKPUIILIMOHHBIX (DAKTOPOB MUTOXOH-
IpUAIbHBIX TEHOB, BOBJICYEHHBIX B YBEJIMYEHNE MaCChI
MUTOXOHIPU, CHHTE3 (PEPMEHTOB IIMKJIa TPUKapOOHO-
BBIX KHCJIOT, 3-OKUCJIEHHS XKMPHBIX KMCJIOT, IPOTEMHOB
KOMILUIEKCOB ObIXaTeJIbHOI 1IN 1 OEIKOB, PEryInpylo-
mux causgHue (¢pparmeHramuio) mutoxoHapuii (Fer-
nandez-Marcos, Auwerx, 2011; Cheng et al., 2018).
BHyTpukiieTouHoe comepXaHue MUTOXOHIPHAIBLHOTO
peryasaTopa ONpeae/sUii C IIPUMEHEHUEM ITOJMKIIO-
HaJbHbIX aHTUTEN aHTU-PGC-10-DyLight488 (Novus
Biologicals, Beaxnko6puranus). [IpenBapuTeabHO KJIeT-
KM OKpallluBajJIud ITOBEPXHOCTHHIMU (DIIOOPOXPOM-MeE-
YEeHBIMU aHTUTENaMU (CM. BbIlIe), (GPUKCUPOBAIU (TTpU
KOMHATHOI Temreparype 60 MUH B 3all[UILEHHOM OT
CBETa MeCTe) M IlepMeaOuIn3MpoBaiu (ABYKpPaTHBIM
LHEeHTpU(YTUpOBaHEM) C UCTIOJIb30BaHUEM KOMMepYe-
CKUX Oy(PepHBIX pACTBOPOB IJIs1 MKCAINU 1 IIepMeadu-
mm3annn kieTtok (Invitrogen, CIIA). ITocne mHKyOa-
uuu ¢ aHTu-PGC-1o-aHTuTenamu (KOMHaTHasI TeMIIe-
paTypa, 3alIiIIeHHOe OT CBeTa MeCTO, 60 MUH) KJIETKU
IBaXXKIbl OTMBIBAIN IIeHTpUQPYrUpoBaHUEM B Oydepe
JUJIs IepMeabuIn3alum, mocje 4ero pecycrieHaupoBaiu
B pactBope DPBS/2% BTC mwist mpoBeaecHUS IIUTOMET -
PUYECKOTO aHaIM3a.
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Paznenenne cyomomysasmmii. Mcxomsts w3 (yHKIIMO-
HaJIBHBIX pasnuuuii Mexny T-mumbouutamu CD4" u
CD8* 1 Hanmuua cpeayd HUX Pa3HBIX CyONMOMyIsaLuit
KJIETOK C YHUKAJIBHON METa0OJIMIECKON IporpaMMoit
(Maclver et al., 2013; Sun, Li, 2017), cocTosiHUE MUTO-
XOHJIPUIT UcCIIeNOBaIN B TMM(OINUTAX, OTHOCSIIINXCS U
HE OTHOCSIIMXCS K KJIETKaM MaMsTH, a TakKXe B JIes-
IIUXCS W TIOKOSIIIMXCS 3JeMeHTax. s pasaeneHust
CyOnoOnyJIsiuii IIPUMEHSIJIM MOHOKJIOHAJIbHBIE aHTUTE-
nma antu-CD45RA-BV650 (BioLegend, CIIIA). T-nmuMm-
douuThl, He 3Kcnpeccupyloiune moyekyiay CD45RA,
OoTHOCWIM K KileTkaM mamsitu (Sallusto et al., 1999). C
HWCIOJb30BaHUEM MOHOKIOHAJBHBIX AaHTUTE] AaHTU-
CD71-BV421 (Becton Dickinson, CIIIA) onpenensiiu
JIeJISIIIUEeCS W IIOKOSIIINECS 3JeMEHThI, K KOTOPBIM OT-
Hocwm CD71-nmosutuBHbie u CD71-HeratuBHbie T-
JMM@OLIUTBI COOTBeTCTBeHHO. [TocieqHee ocHOBaHO Ha
TOM, YTO paHee MbI II0Ka3aJI1 BO3MOXHOCTb UCIIOJIb30-
BaHMs peuenTopa K tpaHcheppuny (CD71) B kadyecTBe
cypporatHoro Mapkepa mnponudepupytommnx CD4"-T-
mumdonuTtoB (Younes et al., 2018): akcripeccust Mapkepa
npoimdepanuu KireTok Ki-67 6bl1a TeCHO CBs3aHa C MO~
SBJICHNEM Ha ITOBEPXHOCTHU KJIETOK MoJieKyiabsl CD71
(r=0.985).

CraTvcTHYecKHii aHAJIM3 TTOJTyYeHHBIX JaHHBIX MPO-
BOAWJIN C VICITOJIb30BAHUEM HeNapaMeTPpUIECKUX METO-
IoB. B BEIOOpKE pacCUMTHIBAIM MEIMaHy U MEXKBap-
TUJIbHBINM pa3Max (25—75 mepceHTusb). JlocToBEpHOCTD
pa3nuuuii onpenensyii Ha OCHOBe KpuTepusi MaHHa—
Yutau. KoppeasiimoHHBIN aHaau3 TPOBOAWIN IO Me-
toay CrimpMeHa. CTaTUCTUYECKHE PACUETHI U IIOCTPOE-
HUE TpadUKOB BBIMNOJHSIA C MCIOJIb30BAaHUEM IIPO-
rpaMMebI Statistica 6.

PE3YJIBTATbBI 1 OBCYXKIAEHHUE

CpenHuii Bo3pacT 00CIeI0BaHHBIX 3T0POBEIX T0OPO-
BoJbleB cocTtaBua 32 1. (28—39 jer), cpeau KOTOPHIX
npeobagaiy XeHIIUHBI (65%). Pasauunii mo BceM HC-
cJIeIOBAaHHBIM ITapaMeTpaM MeEXIY MYy>KUYMHAMU 1 XKEH-
IIIMHAMU He yCTaHOBJIeHO. OTHOCUTEILHOE KOJIMYECTBO
CD4" u CD8* T-mumdoLuToB B riepudepruyecKoii Kpo-
Bu cocraBuwio 43.6% (42.0-47.5%) u 32.7% (27.7—
37.5%) cooTBeTCTBeHHO. JIaHHBIE IO CYyOIOIYJISIIIMOH-
HoMy cocTtaBy T-mumdornuros CD4* u CD8* mpencras-
JIeHsl B Ta0n. 1 u coorBeTcTBYIOT HOpMe (Yang et al.,
2017; Toma et al., 2022).

O1ueHKa rnmokasaresieit COCTOsTHUSI MUTOXOHIpuii B T-
ymMbornurax CD4% u CD8" BeIgBIIIA ClIeAyIOLIE pas3-
JIMYUST MEXIY MyJaMu KjeTok. Tak, Macca opraHeul
(puc. la) u BeImunHa TpaHCMEMOpPaHHOTIO ITOTeHIIAala
MUTOXOHApUii (pUc. 16) OB 3HAUUTETILHO HIKE B LIMTO-
TOKCUYECKHUX, YeM B XenmepHbIX TuM@ornmrax (P < 0.001).
IIpu »TOM copepkaHHWE HYKJIEApHOIO KOaKTuMBaTropa
PGC-10. — BaxXHOro peryjiasitopa MUTOXOHAPUATbHOMN
aKTUBHOCTH — OBLIO COMTOCTaBUMO B 00EUX CYOIOITyIsi-
nusax T-knetok (puc. 18).

Ta6muna 1. ConepkaHue pa3IMYHbIX cyoronyassunii T-1um-
(GOoLUTOB B repudepudIecKoit KpoBU 310POBBIX JIIOICH

CDh4* CDs§”*
[TokazaTenb
T-numbouute®, % | T-mumdbonuter?, %
CD45RA* 58.3 (51.8—62.5) 59.8 (54.1-70.2)
CD45RA™ 41.8 (37.6—48.2) 40.2 (29.8—45.9)
CD717" 2.7 (2.1-3.7) 2.9 (2.8-3.5)
CD71~ 97.3 (96.3—98.0) 97.1 (96.5-97.2)

a I[OI[SI KJICTOK; ITOKa3aHbl ME€AMAaHbl U UHTEPKBAPTUJIBHBIC padMaxu,
CTaTUCTUYECCKHME PACUYETHI BBINOJIHEHBI IT0O METOAY MaHHa—YUTHU.

H3BecTHO, yTO meneHue T-1MM@OILIUTOB TECHO CBSI-
3aHO C aJanTalued MUTOXOHAPUN K MEHSIOLIUMCS
SHEPreTUYECKUM U OMOCUHTETUYECKUM ITOTPEOHOCTIM
kiuetku (Spinelli, Haigis, 2018). McciengoBaHue Macchl
opraneut B mnokogmuxca (CD717) u mensmmxcs
(CD71%) T-nmumdonmTtax BhISIBUIO 00JIee BBICOKUE ITOKA-
sareiu B T-xietkax CD4% no cpaBHeHUIO ¢ momy/sauuein
CDS8" (puc. 2a). Tak, cpeay AeadIImnxcs IEMEHTOB Macca
mutoxoHapuit B CD4"-T-imMmdouurax 6bu1a B 2.4 pasa
BBIIIIE, YeM B LIMTOTOKCcHYecKuX Kitetkax (P < 0.001). B my-
JIe TIOKOSIIIIMXCS KJIETOK pa3Indyre MEXIy IToKa3aTeIsIMU
T-mum@oruros CD4" u CD8* 6b10 4yTh MeHbIIE (B
2.2 pasza; P < 0.001). CD71"-oneMenTsl oOnagami 6osee
BBICOKOM Maccoil MUTOXOHAPHIA, yeM Tomyiisiuyst CD71-,
YTO OKAa3aJIOCh CIpaBemwInBo Kak it CD4"-T-jmmbouu-
0B (P < 0.01), Tak u wra CD8*-T-kierok (P< 0.001).
ITpuMedaTeabHO, YTO JaKe B ASISIIUXCS IIMTOTOKCUYE-
ckux T-mumonmTax Macca opraHelil OblIa HIDKE, YeM B
nokosmxess CD4"-T-kieTkax, XoTs pasaIn4us He JOCTU-
rajii ypoBHsI cTaTucTudeckoii 3Haunumoctu (P> 0.05). Ta-
KMM 00pa3oM, Macca MUTOXOHAPUIA B IEJISIIIIMXCS U T10-
kosumxcsa CD4"-T-nmuMdonuTax 3M0pOBLIX CYOLEKTOB
CYILIECTBEHHO IIPEBLIIIACT TAaKOBYIO B COOTBETCTBYIO-
mwux cyoronyasuuax CD8*-T-kineTok. Bmecre ¢ Tem,
IeJISIIUecs 3JIEMEHThl BHE 3aBUCHMMOCTHM OT HpHUHAI-
JIEXKHOCTH K ITyJIy XeJMNePHBIX MM IIUTOTOKCUYeCKuX T-
JMM@POIIMTOB 00JIagaroT OOJILIIEH MacCOM OpTraHeT IT0
CPaBHEHUIO C CyOIIOMyJISILIMei KIETOK, HAXOOSIIUXCS B
MOKoOE.

Cxozkue JaHHBIe OBIJIM MOJIYYEHBI IIPU OLICHKE 3apsi-

Ia MUTOXOHApui (puc. 26). BenmmunmHa TpancMeMOpaH-
HOTO MOTeHIMajla MUTOXOHAPHW B MOKOSIIIIMXCS 1 IEJISI-
muxca T-mumdonurax CD4™ npesiiiana TakoByio B T-
kierkax CD8* 6osee yem B 2.5 pasa (P < 0.001). Xorsa
3apsia oprades1 CD717-21eMeHTOB KaXIoil U3 CyOro-
nyaauuii T-muM@OIATOB OBLT BBIIIIE COOTBETCTBYIOIINX
nokasareneil cpeau kinetok CD71~, craTmcTMyecKu 3Ha-
YKUMBbIE pa3inuysi ObLTA YCTAHOBJIEHBI TOJILKO MTPU CPaBHE-
oM BervuuH B myie CD8*-T-mimdornmros (P < 0.05).
TakuM 0Opa3zoM, y 3T10POBBIX JIIOACH MOKOSIIIMECS U Je-
msmuecss CD4'-T-xineTku oGagaior 6ojiee BBICOKAM
3aps0M MeMOpaHbl MUTOXOHIPUIA 110 CPABHEHUIO C CO-
HUTOJIOTUA Ne 3
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Puc. 1. Macca mutoxoHapuii (MM), ux tpancmeMm6panHblii moreHuuan (TI1) u conepxanune PGC-1o B T-mumdornurax CcD4% u
CD8" 3m0poBbIX TOHOPOB. 31eCh U Ha pucC. 2, 3: no éepmukaiy — UHTEHCUBHOCTh cBeueHust (M1 dP) MUTOXOHIPHUATbHO-CEIEKTUBHBIX
kpacureneit MitoTracker Green (a), MitoTracker Orange (6) u KiieTok, akcnpeccupyonmx PGC-1o (8), oTpaXarolmnx COOTBETCTBY-
o1Me rnokasareyu (cMm. pasaen “Marepuan u meroguka”). [IpencraBiaeHsl MeaquaHbl (eopu3oHmanbHble AUHUU), UTHTEPKBAPTUIbHbBIE
pasmaxu (npamoyeonvruku), 10-s1 u 90-s1 mepceHTUN (8epmuKkanbHble ompesku); pa3nmuuns noctoBepHbI pu *P < 0.05, **P < 0.01 unu

**% P <0.001 (U-xkputepuit ManHa—YUTHN).
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Puc. 2. Macca mutoxoHnpuii (MM), ux TEaHCMeMGpaHHbIP'I norerrman (TIT) u conepxxanne PGC-1o. B messimxest (CD71) 1 mo-

kosiuxcst (CD717) T-numdonutax CD4

OTBCTCTBYIOILIIMMMHU Cy6HOHYHﬂ]_lI/I$[MI/I HHUTOTOKCHUYECCKUX
T-mumdonuros. IIpu stoM aensmmecs CD8*-T-kier-
KM XapaKTepM3YIOTCS TOBBIIIEHHBIM TpaHCMeMOpaH-
HBIM MOTEHIIMAJIOM OpraHeJlJI OTHOCUTENIBHO €r0 BeJu-
YUHBI B MOKOSIIIIUXCSI JIMMDOIIUTAX.

KoiroueBBIM peryasiTopoM padbOTEI MUTOXOHIPUIA SIB-
JISIeTCSl TPaAHCKPUMNIMOHHBINA KoakTtuBatop PGC-1a
(Fernandez-Marcos, Auwerx, 2011). OuieHKa ero cogepxa-
HUA B TIOKoIIMXcd U aendmxed T-mmmdornmrax CD4* u
CD8* BBIIBIIIA CIIEMYIOININE 0COOeHHOCTH (prc. 26). O6e
cyornonyJasiliui KJIEeTOK He pasinyaliuCh MO YPOBHIO
9KCIpeccuu 3Toro oeaka cpenu anemMeHToB CD71~. I1pu
stoMm menammecs T-mumporute CD4" u CD8™ conmep-
>KaJii 60J1ee BLICOKKE KOHIIEHTPAIUU PETYJISITOPHOTO TTPO-
TeWHa, YeM COOTBETCTBYIOIIUE TOKOSIIUECS 3JIeMEHTHI
atux cyonomymsuii (P < 0.001). BmecTte ¢ TeM, IMTOTOK-
crnyeckue T-mmMdonutsl CD71% Hecin B cebe MeHbLIEe
komuectBo PGC-lo, yeM nemsammecs CD4"-T-xietku
(P <0.05). INomyyeHHbIE JAaHHEBIE CBUIECTEILCTBYIOT O TOM,
YTO B COCTOSIHUM TOKOSI YPOBEHb KCIIPECCUU MUTOXOH-

HUTOJIOTUA Ne 3

TOM 64 2022

u CD8" 3mopoBbIx qroaeii. O0bsicCHeHMS B IIOAIMCH K puc. 1.

IpuanbHoro peryaropa 8 CD4* -T-mmM@ornmrax conocra-
BUM ¢ TakoBbIM B CD8*-T-kierkax. BMmecte ¢ TeM, conep-
xkanne PGC-1o B mociaemHX OKa3bIBaeTCsl HIXKE TIPU €TI0
OLIEHKE CpeIu MUTOTUYECKM aKTUBHBIX BJIEMEHTOB.
ITpu sToMm B gensmmxed T-nmuMmdonnTax kak CD4*, tak
1 CD8" KOoHLEHTpalus MUTOXOHIPUAIBLHOTO PETYIIS-
TOPHOI'O MPOTEMHA CYIIECTBEHHO BO3pPAacTacT OTHOCHU-
TEJILHO €ro YPOBHS B ITOKOSIIINXCS KJIETKAX.

TakuM 0o6Gpa3oM, IMMOJydeHHbIE HAMU JAHHBIE O CO-
CTOSTHUM MUTOXOHIPUI1 B IIOKOSIIIMXCS U Aeisiiuxcs T-
JUM@OIIMTAaX 3M0POBbIX CYOBEKTOB ITOKa3aJii, YTO Mac-
ca MUTOXOHAPUIi, 3apsil UX MEeMOpaHbl U COAepKaHUE
PGC-10, B MUTOTMYECKM akKTUBHBIX T-kierkax CD4*
3HAUYUTEJIHLHO BHILIE, YeM COOTBETCTBYIOIINE ITapaMeTPhI
T-mumdouuros CD8*. Dra TeHIEHLNA COXpaHAETC U
MIpU OLIEHKE MAaCChl OpTaHe/UI U UX MEeMOpPaHHOTO IMO-
TeHIUaja B CYONOIYISINUSIX ITOoKogmuxcsa T-KiaeTok
CD4" u CD8*. BMecTe ¢ TeM, MUTOTUYECKH AKTUBHbBIE
UTOTOKCUYECKHME U XearnepHble T-T1uM@OLUTHI, B OT-
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Puc. 3. Macca mutoxoHnpuit (MM), ux Tpancmem6pannbiii moteHman (TI1) u conepxxanne PGC-1o B T-muMmdormrax CD4% u
CD8™, ornocsimuxest (CD45RA™) n He orHocsimmxcest (CD45RA™) k kiteTkaM maMsiTH, y 3I0pOBBIX CyGbeKTOB. OOBSICHEHHSI B IO

MUCHU K puc. 1.

ymune ot rokogmuxcd T-kinerok CD4% u CDS8™, o6ina-
JIaroT 00Jiee BLICOKOI MacCO U 3apsiioM MUTOXOHIPUIA,
a TakxXe HecyT B cebe 0OoJiee BHICOKHME KOHIICHTpALUU
MUTOXOHApUaibHoro peryasitopa PGC-1a. U3BecTHO,
YTO METAa0O0IM3M MOKOSIIIUXCSI U aKTUBUPOBAHHBLIX T-
JIMM@OLIUTOB CYIIECTBEHHO OTIMYAETCS: MOCACTHUM
TpebyeTcd GOobIle SHEPTUU U OMOCUHTETUYECKUX KOM-
MOHEHTOB JJIsl pOCTa, AeNeHus U TuddepeHIUPOBKU B
pasznuuHble cyononyisuuu (Maclver et al., 2013; Sun,
Li, 2017). CXoacTBO BBISIBICHHBIX HAMU U3MEHEHUIT —
0oJiee BHICOKHUE ITOKA3aTeIN aKTUBHOCTY MUTOXOHIPUIA
B JENISAIINXCS, 4YeM B MOKOSIIIUXCS KJIETKAX, — MOXKET
CBUJIETEJILCTBOBATH 00 MACHTUYHOCTU METa00INYECKO
aganrauyu T-nmuMbonuros CD4* 1 CD8™ B opranusme.
BwmecTte ¢ TeM, pa3nuunst MeXAy XeATIepHbIMUA U LIUTO-
TOKCUYECKUMHU T-TMMGOLIUTAMU MO COCTOSTHUIO MUTO-
XOHApUIA — OoJlee HU3KAash aKTUBHOCTh MUTOXOHIPUIl B
xierkax CD8" o cpasHennio ¢ CD4*, — mo-BuamuMomMy,
OTpaXaloT HUCKIIOUUTEIBHOCTh METAa0OINYECKUX IMPO-
rpamMM, HEOOXOIMMBIX JJIs MOIAEP>KaHUS U BBITIOJHE-
HUS (yHKUMK pa3HbIx uMMyHoluToB (Maclver et al.,
2013; Jones et al., 2017).

q)OpMI/IpOBaHI/IC KJIETOK ITaMsATHU ABJISACTCA YHUKaAJIb-
HBIM CBOMCTBOM aJariITUBHOIoO MMMYHUTETA. I/I3BCCTHO,
4YTO HAWBHbIC T—.J'II/IM(I)OLII/ITbI N KIJIETKU IMaMsITHU UMEIOT
psaa Metabonnyeckux pasnuuuii (van der Windt et al.,
2012, 2013; Callender et al., 2020). Tak, moBBIIIICHHASs
MUTOXOHIpUATbHAsI aKTUBHOCTh KJIETOK MaMSITU CIIO-
coOcTByeT 00siee OBICTPOI X Mpoaudepaluy Mpu Mo-
BTOPHOM CTUMYIISIIIMK aHTUTeHOM (van der Windt et al.,
2013). IlpoBeneHHasi HAaMHU OIIEHKA COCTOSIHUSI MUTO-
xoHapuii B T-nuMdouutax, orHocsmuxcst (CD45RA™)
n He otHocamxes (CD45RA™) K kiieTkaM nmaMsTH, 1o-
Kazajna cienyroniee. B o6enx cyOoImomysimsix Macca op-
ra"eur CD4*-T-mum@oruros (puc. 3a) mouty B 2 pasa
npessinana takosyo B CD8*-T-kierkax (P < 0.001).
HutoTokcmueckre T-muM@POILIMTHI TTAMSITH IEMOHCTPU-
poBaiu 0OoJjiee BBICOKYID MacCy MUTOXOHAPHUI, YeM
CD45RA-no3utuBHbIe 25eMeHThl (P < 0.001). AHaso-

TMYHbIE JaHHBIC ObLIM MOJY4YeHBI TTPU OLIeHKE MoKa3a-
tenein cpenu CD45RA- u CD45RA* cyGrionynsanuii
CD4"-T-mum@pouutos (P < 0.05). Takum obpaszoM, y
310pOBLIX cyObeKTOB CD4%-T-muMmdouuTtsl 061a1ai0T
OoablIei Maccoil MutoxoHapuii, yem CD8*-T-nmumpo-
LUTBI, YTO 0KA3aJ0Ch CIIpaBEIJIUBbIM, KaK IIJIsI KICTOK
OTHOCSIIIINXCS, TAK U HE OTHOCSIIIIUXCS K KJIETKAM TTaMs-
™. BMecte ¢ TeM, 1 CD4"-, u CD8*-T-1uMdounTs na-
MSITH XapaKTEPU3YIOTCS ITOBBILIEHHON Maccoil MUTO-
XOHIPUI ITO0 CPABHEHUIO C COOTBETCTBYIOIIMMU JTUMMPO-
LIUTaMU, He MPUHAIIEXAIIUMU K MYy KJIETOK MaMSITH.

Psmom aBTOpOB OBLIO MOKAa3aHO, YTO BEJIMYMHA MEM-
OpaHHOTO MOTEeHIINAIa MUTOXOHIPUIA SIBIASIETCS KIIIOUe-
BbIM (pakTopoM popmupoBarHus CD8"-T-nmumbonutos
mamat (Sukumar et al., 2016). IlpoBegeHHas Hamu
OlleHKa TpaHCMEMOPaHHOTO ITOTeHIIMAaIa MUTOXOHIPUIA
B CD8"-T-1uMdoumnTax, OTHOCIIIUXCI U HE OTHOCS-
IIUXCs K KJIETKaM IIaMSITH, He BBISIBIJIA CTaTUCTUYECKU
3HAYMMBbIX OTJIMYUI MeXIy cyoromysiuusaMu (puc. 36).
BwmecTe ¢ TeM, 3apsia opraHe/ll HUTOTOKCUYECKUX JIUM-
douuros, kak B CD45RA™, tak 1 CD45RA™ cy6riony-
JISIIMSIX OBLJI CYILLIECTBEHHO HIKE COOTBETCTBYIOIINX IO~
kazareseit B CD4*-T-kierkax (P < 0.001). I1pu 3TOM, B
ommmurie oT CD8"-T-1uMbOLUTOB, XeNNepHbIE KIETKU
IeMOHCTPUPOBAJIM 00Jiee BHICOKYIO BEIUYMHY MEM-
OpaHHOTO MOTEHIIMAJIA B CyOnONyJISIINY KISTOK ITaMITH
otHocutenbHo CD45RA™ snemenTos (P < 0.05). ITony-
YeHHbIC JaHHbIC CBUIETEIBbCTBYIOT O TOM, YTO Y 3A0PO-
BbIX Jul, CD4*-T-nmum@ouuTsl, TpUHAIIEXALIE U HE
OpHUHajIeXallyue K KJIeTKaM HaMsTHh, Hapsioy C ITOBbI-
IIEHHOM MacCOl MUTOXOHIPUIA, 00J1amai0oT 6oJjiee BBICO-
KM 3aps1JIOM OpTaHeJLI 110 CPaBHEHUIO C COOTBETCTBYIO-
My cyononyasiuamu CD8*-T-kireTox.

PaHee mpu olieHKe Yy 3IOpPOBBIX JIIOACH COCTOSTHUS
mutoxoHapuit B T-muMbonuTax pasHoil ctaguu Tud-
depeHINPOBKU OBIJIO OTMEYECHO, YTO HANMBHBIC KJICTKH
00J1afajii CHUXKEHHBIM MEMOpPaHHBIM TTOTCHIIUAIOM U
Maccoil MUTOXOHAPUIA IO CpaBHEHUIO C KJIETKAMU 1IeH-
tpanbHoii mamsaTu (Nicoli et al., 2018). OnHako 3Tu naH-

OUTOJOIUA  T1om 64 Ne 3 2022
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Ta6muna 2. Cssa3b conepxxanusi PGC-1a ¢ maccoii (I) u 3apsi-
nom (I1) muroxonnpwuii 8 T-numdouurax CD4* u CD8" 3510-
POBBIX JIIOAEH

T-mumdountsr CD4" | T-mumdomurer CDS™'
ITapamerp
r P r P

1
O6umii myn | 0.462 <0.05 0.314 >0.05
CD45RA™ 0.410 >0.05 0.266 >0.05
CD45RA™ 0.401 >0.05 0.237 >0.05
CD71" 0.444 <0.05 0.304 >0.05
CD71- 0.486 <0.05 0.318 >0.05

11
O6mwmit myn | 0.411 >0.05 0.484 <0.05
CD45RA™ 0.404 >0.05 0.430 <0.05
CD45RA™ 0.453 <0.05 0.571 <0.01
CD71" 0.548 <0.01 0.490 <0.05
CD71- 0.430 <0.05 0.493 <0.05

r — KoaddunmeHt panroBoit koppensimu CniupmeHa; P — mmokasa-
TeJIb CTATUCTUYECKOM 3HAUMMOCTH.

Hble ObUIM MOJy4YeHbl ToJNbKO Wit CD8*-T-nmumdouu-
ToB. CpaBHEHHNE COCTOSTHMSI MUTOXOHIpUiIT T-KieToK
CD8* u CD4* aBTophI He mpoBoAWIN. Jpyrue uccieno-
BaTeJIN IIPU COTIOCTABIICHUH Y 310POBBIX JTOHOPOB BEJIM -
YUH MeMOpPaHHOTO TTOTEHIINAIa U MAaCChl MUTOXOHIPUIA
B T-mumdounrax CD4* u CD8* o6mero nyna (Yu et al.,
2017) u TepMuHabHO-IU (D EepEeHIIUPOBAHHBIX 2JIEMEH-
ToB (Callender et al., 2020) BbIsiBUIU O0JIee BLICOKHE TTO-
KazaTeqd B XeNIMepHBIX KieTKaX. OIIEHKY COCTOSHMS
MUTOXOHAPUI B (PYHKIIMOHAIBLHO aKTUBHBIX CyOIOITy-
nsauuax T-nmum@ouuros CD4" u CD8*, Takux Kak aens-
IIMeCs DJIEMEHTHI M KIIETKM MaMsTH, paHee HUKTO He
TIPOBOIMIL.

Kak yxe ynomuHanocb, PGC-10, siBJsIeTcsI OCHOB-
HBIM PETYJISITOPOM aKTUBHOCTU MUTOXoHnpuii (Fernan-
dez-Marcos, Auwerx, 2011). OuieHKka ero cogepxaHusi B
KJIeTKax nmaMsity (puc. 36) BbIsIBUJIa OoJsiee BBICOKME MOKa-
zarenu B T-mumdounrax CD4", yvem B CD8" (P < 0.05).
ITpu stom cpeau anemenToB CD45RA™ cratuctuyecku
3HAYMMBIX pasanunii Mmexay T-kiaetkamu CD4" u CD8”
He yctaHoBJieHo (P > 0.05). [lutoTokcuueckue T-aum-
GbouUThI, OTHOCSIIMECS U HE OTHOCSIIMECS K KIeTKam
MaMsITH, HECJIU B cebe COMOCTaBMMOE KOJIMYECTBO MU-
ToOXOHApUaabHOro perystopa (P > 0.05), Torna Kak ero
koHueHTpauus B CD4"-T-muMmdonurax naMsTy ObLia
CYILLIECTBEHHO BHILIE, YeM cpeau amemeHToB CD45RA™
(P<0.001).

Takum o6pa3zoM, HaMU BIIEPBbIE YCTAHOBJIEHO, YTO
T-numdorutel CD4", 0THOCAIIMECS ¥ HE OTHOCSIIIME-
cs K KJIeTKaM MaMsITh, o0JagaloT 6oJiee BHICOKOI Mac-
COI ¥ BEMMYNMHON MEMOPaHHOTO ITOTESHIINAIa MUTOXOH -
Ne 3 2022
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IPU IO CPAaBHEHMIO C COOTBETCTBYIOIIMMH CyOIIOITYJIsI-
musamu CD8*-T-aumdoumnTos. Macca opraHensn B
ILIUTOTOKCUYECKUX U XeJlnepHbIX T-muMdoruTax mamsi-
TH CYLLECTBEHHO IIPEBLILIACT TAKOBYIO B 3JIeMEHTaX, HE
MIPUHAIJIEXAIINX K KJIETKaM rmaMsti. ITpu astom CD8*-T-
JIMMOLINTHI, SIBIISIIOIIAECS 1 He SBJISIONINECs KIIeTKaMU
naMsITA, 00JagaloT COMOCTABMMOM BEITWYMHOM 3apsiia
MeMOpaHbl MUTOXOHIPUI U coAep:KaHMEM MHUTOXOH-
IpuaibHOro peryasaropa. Hamportus, TpancMeMOpaH-
HBIH MOTEeHIIMa MUTOXOHIpWii 1 ypoBeHb PGC-10.B T-
mumdoumrax namatu CD4% 3HauUTeNbHO MOBBILLIEHBI
OTHOCHUTEIBHO COOTBETCTBYIOIIMX BEJIUYMH B KJIETKaX,
He IpUHAIIeXKAIIUX K 3JleMeHTaM aMsTi. M3BecTHO, 4TO
B TIaTOJIOTMYECKMX CUTYaIIUSIX MCTOIIEHUIO ITOABEPKEHBI
6omnbire T-mmgormre CD8*Y, uwem CD4* (Bengsch et al.,
2016; McLane et al., 2019; Yu et al., 2020). BnonHe Bepo-
SITHO, YTO 3TO MOXET OBITh CBSI3aHO C OOHAPYKEHHBIMU
HaMM 0oJiee HU3KMMU IOKa3aTeIsIMU aKTUBHOCTU MU-
toxoHapuil B CD8*-T-nmuMm@ouutax OTHOCUTEILHO
CD4"-T-KJIETOK.

E1ie onHUM TIpenrioioXkeHUueM pas3iInuuii COCTOSTHU
muToxoHIpuii Mexny T-nmumbonuramu CD4* u CD8”
MOXKET OBITh pa3HOE COEpKaHUE B KJIETKaX peryasTopa
MUTOXOHIPHUAJILHOM aKTUBHOCTU. [IpoBeaeHHEBII KOp-
PeSIIMOHHBIN aHaIn3 Mexkay KoHleHTpaiyeit PGC-1o
napaMerpamu mutoxoHapuii B T-mumpounrtax CD4* u
CD8* obHapyXWI clIeqyIole B3auMOCBI3H (Tabi. 2).
Okaszanoch, 4YTO YPOBHU MUTOXOHAPUAJIBHOTO PEryJisi-
Topa B obueM mnyne CD4*-T-mum@pouuToB, a TaKXKe B
JEJISTIUXCST U MTOKOSIIIIUXCST KJIETKaX MPsSIMO CBSI3aHbI C
MacCOi opraHeI Kaxmoil w3 momyiaauuid. Ilpu stom
cpeny IUTOTOKCUYEeCKUX T-TuMGOLMTOB TaKue B3au-
MOCBSI3U OTCYTCTBOBaJIU. boJiee Toro, Bo Bcex UCCIEn0-
BaHHBIX cyoronyiasanusax CD8*-T-muM@ouuToB GhUIH
YCTaHOBJIEHBI CaMble HU3K1E KO3(PPULIMEHTEI KOPppeJsi-
1. DTU JaHHBIE MOTYT YKa3bIBaTh Ha y4acTUe APYTUX,
nomumo PGC-10, (bakTopoB B peryssiiuu MacChbl MU-
TOXOHAPUIA HUTOTOKCUIECKUX T-TMM@OIINTOB.

OpnHako o ToM, ytTo PGC-10, BausieT Ha MUTOXOH-
napun T-mumdornmros CD8”, cBUIETENBCTBYIOT OOHApPY-
JKEHHbIE HAMU BO BCEX UCCJIEAOBAHHBIX CYOMOITYISIIIASIX
KJIETOK CTaTUCTUYECKU 3HAUMMBbIE 3aBUCUMOCTH MEXIY
KOHIIEHTpalMel peryisitopa u 3apsiioM MeMOpaHbl MU~
ToxoHapuii (Tadiu. 2). [1pu atom cpeau T-mumbounTOB
CD4* takue B3aMOCBSI3U ObLIM YCTAHOBJIEHBI JIUILIb B
HEKOTOPBIX CyOTIOMYJISILIUSX.

TakuM obpa3oM, HaMU BIIEPBbIE YCTAHOBJIEHO, UTO Y
3M0POBBIX CyOBeKTOB Mexkny T-mumdounramu CD4" u
CD8* uMerorcs CyLIeCTBEHHBIE PA3IUYUs 10 COCTOSI-
HUIO0 MUTOXOHIpUIi. BBISIBIEHO, YTO Macca ¥ TpaHCMeEM-
OpaHHBII ToTeHIaI MUTOXOHApUiA B CD4"-T-nmumdo-
LIMTaX, SIBJISIIOLIMXCS U HE SBISIIONIUXCS KJIeTKaMuy Ma-
MSITH, a TAKXKE B OKOSIIIIUXCS U IEJISIIUXCS DJIEMEHTaXx,
CYIIECTBEHHO TPEBBIIIAIOT COOTBETCTBYIOIINE TTOKa3a-
teau B T-xirerkax CD8”. TIpu 5TOM Kak cpeau xesrep-
HbIX, TaK U LIUTOTOKCUYECKUX JTUM(DOLUTOB Oojiee Bbl-
coKasl Macca, 3apsig MUTOXOHIpUit 1 conepzkanne PGC-
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1oL IBIISIFOTCST XapaKTepHOIT 0COOEHHOCTBIO KJIETOK Ma-
MSITU U ACJSIIIUXCS BJIEMEHTOB. boJiee Toro, y 3M0poBbIX
JIVII B3aMMOCBSI3U MEXIY YPOBHEM PEryJIsITOpa aKTUB-
HOCTHA MUTOXOHAPUI M ITOKa3aTeIIMU UX COCTOSHUS B
T-mum@orurax CD4" u CD8* cyiecTBeHHO pasanda-
JOTCSI: €CJIM B IepBoM cityuae coaepxanue PGC-1o npsi-
MO CB$I3aHO C MacCOi MUTOXOHAPUIA, TO BO BTOPOM — C
TpaHcMeMOpaHHBIM ITOTEHIIMAIOM OpraHesLI.

OUHAHCHUPOBAHUWE PABOTbI

PaGota BbIMTOJTHEHA B paMKax rocyagapCTB€HHOrO 3agaHusA

“Ponb MeTabonusma CD4"-T-keTok NaMsATh B HapyLIeHUN
pereHepauuu uMmMmyHutera y BUY-nHUIIMpoBaHHBIX ITali-
€HTOB Ha (hbOoHEe aHTUPETPOBUPYCHOI Tepanuu”, HOMEp rocy-
JIapCTBEHHOM perucrpauuu teMmsul: 121112500044-9.

COBJIIOJEHUE 5TUYECKUX CTAHOIAPTOB

Bce mpolienypsl, BBITIOJTHEHHBIE B MCCIEAOBAaHUU C ydya-
CTHEM JIIOJIeid, COOTBETCTBYIOT 3TMUYECKUMM CTaHIapTaMM MH-
CTUTYLUMOHAJIBLHOTO U (WJM) HAIMOHAJIBHOTO KOMMTETa IO
WCCIIE0BATEIbCKOM 3TUKE M XeJIbCUHKCKOM JeKjapaiuuu
1964 1. 1 ee MOCIEMYIOIIUM U3MEHEHMSIM WJIA COITOCTABUMBIM
HopMaM 3TUKU. OT KaxkKI0To 13 BKIIOYEHHBIX B KCCIeTOBaHNE
YYaCTHUKOB ObLIIO IMOJIy4eHO MH(OPMUPOBAHHOE TOOPOBOJIb-
Hoe cornacue. Pabora omoOpeHa S3THMYECKUM KOMHMTETOM
ITepMckoro kpaeBoro 1eHTpa no 6oproe co CITNU/L u undek-
LUOHHBIMU 3a00ieBaHusIMU (per. Noe IRB00008964).
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Assessment of Mitochondrial Condition in CD4+ and CD8* T Cells
from Healthy Subjects

L. B. Korolevskaya® *, E. V. Saidakova¢, N. G. Shmagel“, and K. V. Shmagel“
4[nstitute of Ecology and Genetics of Microorganisms Ural Branch Russian Academy of Sciences (IEGM UB RAS),

*e-mail: bioqueen @mail.ru

Despite the active study of T lymphocyte mitochondria under pathology, data on the organelles’ condition in
healthy people are not presented in the available literature. The aim of the present work was to assess mitochondrial
condition in CD4" and CD8™" T cells of healthy subjects. In CD4" and CD8* T lymphocytes, the mitochondrial
mass and mitochondrial membrane potential, as well as the content of mitochondrial activity regulator (PGC-1a)
were determined by flow cytometry. Naive and memory cells, as well as resting and cycling lymphocytes were com-
pared. It has been shown for the first time that in healthy subjects, mitochondrial condition differs between CD4"
and CD8* T lymphocytes. Despite the cell maturation stage or resting/cycling status, the mass and membrane po-
tential of mitochondria in CD4" T lymphocytes significantly exceed those in CD8* T cells. Both CD4" and CD§™
T lymphocytes had higher mitochondrial mass, mitochondrial membrane potential, and PGC-10o content in mem-
ory cells and cycling elements. Furthermore, the relationship between the level of the mitochondrial activity regula-
tor and indices of mitochondrial condition differ significantly between CD4% and CD8* T lymphocytes: the PGC-
1o content in CD4™ T cells was directly related to the mitochondrial mass, but in CD8* T lymphocytes it was cor-
related with the organelles’ membrane potential.

Keywords: CD4" T lymphocytes, CD8' T lymphocytes, mitochondria, memory cells, cycling cells, healthy subjects
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