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BBEJAEHUE

Paccesuupiii  ckiepo3  (PC) —  xpoHudeckoe  MyJbTH()AKTOPHAIBLHOES
Mporpeccupyloiee JIeMUEIUHU3NPYIOIIee 3a00JeBaHUE LEHTPAJbHONM HEpPBHOM
cucteMbl (LJHC) ¢ BbIpa)XCHHBIMH BOCHAJIMUTCIBHBIM, MHEIUH- W  aKCOH-
JIET€HEPATUBHBIM KOMIIOHEHTAMU W BOBJICUYEHUEM KJIETOK HMMYHHOH CHCTEMBI
B pa3BuTHe maronormdeckoro mnporecca [E. W. I'yces u ap., 2004; D. Hafler, 2005;
T. Holmoy, 2007; M. Sospedra, R. Martin 2009; R. Hohlfeld et al., 2016].
PC saBnsieTcst oqHo# M3 Haubosiee COIMATbHO U SKOHOMHYECKUA 3HAYUMBIX MPOOIJIeM
COBPEMEHHOW HEBPOJOTHUH, PA3BUBACTCS NPEUMYIIECTBEHHO Yy MOJOMABIX JIHII
B Bo3pacte oT 18 mo 50 mer u mpw OTCYTCTBUU aJICKBATHOTO JICUCHUS] TPUBOJIUT
K 3HAUYUMBIM HapyIICHUSIM HEBPOJIOTUYECKUX (PYHKIMA U paHHEW WHBAIUAU3ALINH.
PacnpoctpaneHHOCTh 3a00JieBaHUsI B pa3IMYHBIX pervoHax PecnyOnuku benapych
cocraBisier 30-45 cnyyaeB ma 100 000 nacenenms [B. f. Jlateimesa u np., 2004;
I'. K. Hem3sBenp, 2005; T. M. IllamoBa u np., 2006; C. A. JluxaueB u nap., 2012,
A. 10. Kynukos, P. U. fArynuna, 2015].

Hcnonp3yeMble Mpu JaHHOW MATOJIOTUU KOPTHUKOCTEPOUIbI, UMMYHOCYIIPECCAHTHI
u Metoasl d(PdepeHTHON Tepanuu He Jal0T MNPOAOJIKUTEIBHOIO, YCTOMYUBOTO
s dekta, a CylIecTBYIONIME HAMpPaBIEHUSI CEJIEKTHUBHON aHTUreH-CIelnpUuIecKoit
MMMYHOTEpAIuyd, OCHOBAaHHbIE Ha TMPUMEHEHUU MOAUPUIHMPOBAHHBIX MENTUIHBIX
JTUTaHA0B, MOHOKJIOHANIBHBIX anTuTeN, JJHK- 1 T-kierouHo#l BakIuHALIUK, HE BCETIa
seistrorest addextuBHbIMEU [R. Hohlfeld et al., 2004; P. L. Jager et al., 2007; M. K. Racke
et al., 2011; D. Karussis, 2012; O. Fernandez et al., 2013; T. Ruck et al., 2015;
B. O. Khatri, 2016; S. K. Lundy et al., 2016]. OtcyTcTBHE ONTUMAIBHBIX MIPOTOKOJIOB
nedyenus PC, HanpaBlIeHHBIX Ha CENEKTUBHOE MOJABJICHUE ayTOPEAKTUBHBIX KJIOHOB
T-nmumdoruToB U BoccTaHOBJIEHUE MOBpekIeHHBIX yyacTkoB [[HC, oObsicHsieT Bce
BO3pACTAONIMM HHTEPEC HCCIEAOBATEICH K HCIOJIB30BAHUIO ME3EHXUMAIbHBIX
ctBoJioBbIX KiteTok [A. Uccelli et al., 2006, 2011; P. J. Darlington et al., 2011].

Me3eHxuManbHbIe CTBOJIOBBIC/cTpoManbHbie KieTkn (MCK) npencraBisitor coboi
reTePOreHHYIO MOMYJISINIO TOCTHATATBHBIX KIETOK-IPEAIIECTBEHHUKOB CTPOMAILHOTO
MIPOUCXOXKACHUS, MOTYT OBbITh BBIJICICHBI U3 PA3IMYHBIX TKAaHEW OpraHu3Ma W, Hapsay
C pereHepaTUBHBIM IMOTCHIMAIOM, 00J1aJal0T BEIPAXKEHHBIMH Kak IN VItro, Tak u in Vivo
uMMyHOMO Ty Mpytomumu cBorictBamu [M. F. Pittenger et al., 1999; A. Nasef et al.,
2008; A. Tyndall, A. Uccelli, 2009]. HecmoTpsi Ha KIMHHUYECKOE HCIIOIH30BaHUE
MCK B HEBpOJOTUM, MEXaHU3MBI TEPANEBTUUECKOr0 3PdeKTa KIECTOUHON Tepanuu
HESICHBI BCJEACTBUE HeEMoJHOro ImnoHuManug Ouonormu MCK, B3auMoaencTBHUS
C JIOKAJIbHBIM MUKPOOKPY>KEHHUEM U aJITOPUTMA UCIOIb30BaHUS KIETOYHBIX KYJIbTYP
[D. Karussis et al., 2008; A. Uccelli et al., 2013]. IIpo6iembr npumenenuss MCK
B Tepanuu PC cBsizaHbl ¢ HEPEIIEHHBIMU BOIIPOCAMU HCIOJIb30BAHUS AyTOJIOTUYHBIX
WU aJUIOTEHHBIX KYJbTYp, J103bl KJIETOYHOTO TPAHCIUIAHTATa, CIOCO0a BBEICHUS
u npopoipkutenbHocTH  3ddexkra. He omnpeneneHa  B3auMOCBSI3b  MEXKIY
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BesIBIsIEMBIME 3 dekTamu MCK in vitro u in Vivo, 9To 0OBSICHSICTCS OTCYTCTBHEM
YHUBEPCATBHOTO OOMIICPUHATOrO IN VItro MeToja ompeeeHus MOTCHIUAIbLHOTO
tepaneBTrueckoro 3¢pdpexkra MCK [N. Singer, A. Caplan, 2011]. Kpome toro, mpu
UCCIIeIOBaHMH IN VIVO IMMYHHBIN CTaTyC OTPECNIIeTC MHOKECTBOM DHJIOTCHHBIX U
DK30TE€HHBIX (DAKTOPOB, UTO 3aTPYAHSIET OICHKY (QYHKIIMOHAIHHOTO COCTOSHUS
OTJICTHHBIX MYJIOB ayTOPEaKTUBHBIX KieTok npu PC.

BaxHBIM 3TarmoM MaToreHeTHYECKOW Tepaluu SBISETCS pa3paboTKa KPUTEPUEB,
MO3BOJISIONTUX OIEHUTh MMMYHOMOIYJIUPYIONIEe JEHCTBUE BBOAUMBIX KJIETOUYHBIX
KyJIbTyp Ha WMMYHHBIM OTBET pEIUNUEHTa. B Hacrosiiee BpeMs OMHCAHbBI
TYMOpPAJIbHBIE W JIMTAHJ-PEIENTOPHBIC  B3aUMOJCUCTBUS,  OMOCPEAYIOIIHE
cymnpeccopubiii/perynstopubiii 3pdext MCK [A. Nasef et al., 2008; R. E. Newman et
al., 2009]. B To e Bpems W3MEHEHHUs (PYHKIIMOHATHHOW aKTHBHOCTH JUMQOIMTOB
MoCJie KJIETOYHOW Tepanuy OIEHHWBAIOTCSA 110 Y3KOMY CIIEKTpY IapameTpoB
C MPEUMYIIECTBEHHBIM aHAJTU30M JSKCIPECCHH aKTHBAIMOHHBIX MapKEpOB Ha
T-mumdormTax U IEHAPUTHBIX KJIETKAX B pAaHHUE CPOKH MOCTTPAHCIIAHTAIIHOHHHOTO
nepuoga [D. Karussis et al., 2010; P. Connick et al., 2012]. B cBsi3u ¢ >Tum ais
olleHKH peryiastopHoro 3¢dexkra MCK in vivO Ha TedeHHe ayTOMMMYHHOTO
mporecca npu PC HeoOXoauMoO co3JaHHMe aiaeKBaTHOW IN  Vitro Momenwu
MCK-uHIyIMpOBAaHHOM HMMMYHOCYIPECCUH € OOOCHOBAaHHMEM HMMYHOJIOTHUYECKUX
KpuTepueB olleHKH 3 dekTa kiaeTouHor Tepanuu. [IpensapurensHas in Vitro oneHka
nMmyHocymnpeccuBHoro mnoreHnuana MCK y manuentoB ¢ PC  mpencrasisier
WCKITIOUNTEIBHBIM MHTEPEC C TOYKHA 3PECHHS TMEPCOHU(DUKAIMN TEePaneBTUYECKOTO
MPOTOKOJA ¥ TIOJATOTOBKH COCTOSTEIBHOTO KIETOYHOTO TpAHCIIAHTaTa, dYTO
MO3BOJIUT yYMEHBIIUTh YHCIO PEIUIUBOB 3a00JICBaHUS U, B CBOIO OYepenb, OyaeT
UMETh YKOHOMHUYECKYIO ¥ COIMMAIbHYIO 3HAYMMOCTb.

OBILIAS XAPAKTEPUCTUKA PABOTHBI

Cas3b padoThl ¢ HAYYHBIMH NPOrpaMMamMu (MPOeKTaAMH), TEMaMHU

Tema nuccepraninoOHHOW pabOTHI COOTBETCTBYET MONOXKEHUAM 1.11. 4.2, 4.4 u 4.7
MIEPEUHS MPUOPHUTETHHIX HAPABICHUH (YHAAMEHTAIBHBIX U TIPHUKIATHBIX HAYYHBIX
uccnenoBanmii Pecnyonmku benapyce Ha 2006-2010 romsr (mocranosinenne Cosera
MunuctpoB Peciyonuku benapycb ot 17 mast 2005 r. Ne 512), monoxxenusm m.a. 3.2,
41, 4.2 n 4.4 mepedHs TPHOPUTETHBIX HAMPABICHWA HAYYHBIX WCCIEIOBAHUN
Pecnyonuku bemapych Ha 2011-2015 roawr (mocranoBierne CoBera MUHHCTPOB
Peciyonmuku benapyce ot 19.04.2010 r. Ne 585) m monoxkenusm m.a. 4 VYkaza
[Ipe3unenta Pecmyommku bemapycs ot 22 anpens 2015 r. Ne 166 «O mpuopuTETHBIX
HaNpaBIEHUSIX HAaYYHO-TEXHUYECKOW nesTenpbHOCTH B Pecmybnmuke bemapych Ha
2016-2020 rompr».

JluccepranioOHHOE HCCIIEAOBaHUE BBINOJNHEHO B paMkax HHUP: «M3y4yuts
BO3MOKHOCTH HampaBleHHOW AU(PPEpPEHINPOBKH CTBOJIOBBIX KJIETOK YeIOBEKa
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B KJCTKH pa3HbIX THUIOB TKaHEW WpH KyJIbTHBUpoBaHuW In Vvitro» T'KITHU
«CoBpemennble TexHosoruu B wmeaumuHe» (Ne rocpeructpamuu 20066804 ot
20.12.2006 1., 2006-2010 rr.); «Ilomyuuts in Vitr0 Me3eHXMMaJIbHBIC CTBOJIOBBIE
KJIETKM W W3YYUTh BIMSHUE KJIETOUYHBIX KYJIbTYp Ha aHTUTeH-cnenuduueckue
U aHTUTeH-Hecnenuduyeckue peakiquu T-TUMQPOIUTOB MNpU ayTOMMMYHHBIX
mpoiieccax JIeMHUEIMHU3UPYIOMINX 3a00JIeBaHUM LIEHTPAIbHOW HEPBHOU CHCTEMBI»
I'KITHU «CoBpemMenHbie TexHoJoruu B Meaunuue» (Ne rocpeructparmm 20081618
or 23.07.2008 r., 2008-2010 rr.); «Ha OCHOBE MMMYHOPETYJISTOPHBIX CBOHCTB
ME3EHXUMAJIbHBIX CTBOJIOBBIX KJIETOK pa3paboTaTb METOJ NaTOT€HETUYECKOro
JeyeHuss OOJIbHBIX PACCESIHHBIM CKJIEPO30M C TPUMEHEHHEM ayTOJOTHYHOM
TPAHCIUJIAHTALIMK  KJIETOYHBIX KYJIbTYp» moAnporpamMma «TpaHCIUIaHTOJIOTHUS
u pereneparuBHag meauimaa» [ HTII «HoBbie TEXHOIOTMM TMATHOCTUKY W JICUCHUS»
(Ne rocpeructpanuu 20112544 ot 12.08.2011 r., 2011-2013 rr.); «Pa3paboTaTth
W BHEAPUTh TEXHOJOTHIO TEpANUM MAlHEHTOB C PACCEIHHBIM CKIEpPO30M Ha
OCHOBaHMM MOHUTOPUHTAa HMMMYyHOMoOAyiupywoomero »3¢ddexkra ayToJIOTHYHBIX
ME3EHXUMAJbHBIX CTBOJIOBBIX KJIETOK B OTHAJICHHBINA MOCTTPAHCILIAHTAIIMOHHBIN
MEPUOA» MOANPOrpamMMbl « TpaHCILIAHTOIOTUA U perenepatuBHas Meauuuna» ['HTII
«HoBble TexHomornu auarHocTuku u JieueHus» (Ne rocpeructpanuu 200150751 ot
03.06.2015 r., 2015-2016 rr.).

Heab wucciaenoBanusi: 0OOCHOBAHHE HWMMYHOIATOI€HETUYECKOTO JEUCTBUS
u KJIMHUYECKOTO BHEJIPEHUS KJIETOYHOM Tepanuu ayTOJOTUYHBIMHU
ME3€HXHUMaJIbHBIMU CTBOJIOBBIMU KJIETKAMU MPU PACCESHHOM CKJIEPO3E.

3amaum uccjie0BAHNS:

1. Pa3paboTaTth METOJIOJIOTHIO OLEHKH MMMYyHocyIpeccuBHOro nercteus MCK
Ha MOJIEJIU KCIIEPUMEHTAIBLHOTO ayTOMMMYHHOTO HIIE(aJTOMUETUTA Y KPBIC.

2. Onpenenuth KpuTepuu HUMMYHOcymnpeccuBHoro aeiictBus MCK koctHOTO
Mo3ra mamnueHToB ¢ PC Ha Hecnenu(pHUUecKyl0 U aHTUTEH-CHEHUPUUYECKYIO
nponudepanuio T-KIeTok U ux cyOrmomyssimii in Vitro.

3. UccnenoBath poiib BHYTPHKJIETOYHOTO W BHEKJIETOYHOTO cuHTe3a VMDH-y,
ni-4, WJ-10, ®HO-o wu TGF-f T-nmumdpomuramu manuentoB ¢ PC
B UMMYyHOMoyIupytomieM aeiictun MCK in vitro « in vivo.

4. OueHnTh pPOJL TpocTarmaHanHa E, W uHIOIeaMUH-2,3-AHMOKCUTCHA3BI
B MEXaHU3MaX, OMOCPEAYIOMNX UMMYHOCYNPEeCCUBHYI0 akTUBHOCTh MCK kocTHOTO
Mo3ra nanueHTos ¢ PC.

5. Pa3zpaboTath MeTO MpeIBapUTEIILHOM IN VIr0 OIEHKH UMMYHOCYIIPECCUBHOTO
BnusaHuss MCK Ha aHTUreH-HecTieU(UYECKYI0 UM MUEITUH-UHIYIUPOBAHHYIO
nponudeparuto  T-knetok mnamsatTd y mnanueHtoB ¢ PC  nmnsa  oGocHOBaHUS
TEpaNeBTUYECKOr0 HCHONb30BaHus ayroinornudbix MCK w©  mporosmpoBaHus
KJIIMHU4YeCKOM 3¢ PeKTUBHOCTH KIIeTOUHOM uMMmyHoTepanuu PC.
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6. O1leHNUTh OTIATICHHBIA UMMYHOMO Y TUPYIONTUH d(DPEKT KICTOUHOM Tepanuu
y nanueHToB ¢ PC uepe3 9-12 mecsnes nocie BBeaenus ayronornaasix MCK.

/. OnpenenuTh OMOMAapKEPHI, XapaKTEPU3YIOIINEe HEHPONPOTEKTOPHBIA dPhEeKT
KJIETOYHOU TEPAIIHU.

8. OnpenenuTh TMATHOCTUYCCKYIO IIEHHOCTh MMMYHOJIOTHUECKHX TIOKa3aTenen
B TMporHo3e kinHudeckoi »spdexruBnoctu nedvenuss PC ¢ wucnonb3oBaHueM
KJIETOYHOM Tepanuu aytosornayasivu MCK.

O0bekT uccaenoBanusi: naueHtsl ¢ PC, mabopaTopHble Kpbichl Jinauu Wistar
C DKCIIEPUMEHTAIBHBIM ayTOMMMYHHBIM dHIIe(hanomuenutoM (DAD), kynbTypsl MCK
kocTHOro mosra (KM) uyenmoBeka W KHBOTHBIX, MOHOHYKJIEAphl INepu(eprUIeCKOM
kpoBu (MIIK) desnoBeka, CIUIGHOIMTHI KPBIC, KOHJIMIIMOHHPOBAHHBIC CPEIIbI
(cymepHaTaHThI) KIIETOYHBIX KYJIBTYP U KOKYJIBTYP.

Ipeamer HCCJICIOBAHMS dbeHoTUnMUeCKas, MMMYHOCYITPECCUBHAS
U MUMMYHOPETYJISTOPHAS XAPAKTEPUCTUKU AYTOJOTHUYHBIX M AJUIOT€HHBIX KYJBTYP
MCK KM u MIIK nanuentoB ¢ paznuunbiMu popmamu teueHuss PC; anTuren-
HecnenupUuueckuii U MUeIUH-crienupuyecKuil nponudepaTuBHbId OTBET T-KIETOK
MaMsATH; MEXAHU3Mbl UMMYHOCYIIPECCUBHOrO AercTtBud KynbTyp MCK ¢ ywyactuem
npoctarnanauia E, (IITE;) u IDO (uamonmeamuH-2,3-muokcurenasa) — HMOH-y-
3aBUCUMOTr0 TyTeH; (QEHOTUIUYECKAs XapaKTePUCTHKA, ITUTOKUHOBBIA MpOodUIIb
T-xnetounsix cyonomynsanuii nanueHtoB ¢ PC mocne KiIeTOyHOM Tepamnuu;
HeliponpoTekTopHbld 3 dext  ayromormunbix MCK  mamuentoB ¢ PC,
MPOTHOCTUYECKAss  LEHHOCTh  HMMYHOJOTMYECKMX  KPUTEPUEB B  OLCHKE
TepaneBTHuecKor 3pPpekTuBHOCTH KileTouHOoM Tepanuu PC ayronornunsivu MCK.

Hayuynass HoBu3Ha. BriepBble 000CHOBAaHO NMPUMEHEHUE HOBOW METOJIOJIOTUH
neyenus PC ¢ ucnonb3zoBanueM ayrtosoruudblx MCK ¢ ydeToMm npeaBapuTebHOU
OLICHKH TepamneBTUUECKON A()QPeKTUBHOCTU KIETOUHOM Tepanuu. M3ydeHsr
uMMyHoperynatopueie cBoiictBa MCK Ha aHTureH-cnenuduyeckue W aHTUTECH-
Hecnienupuueckue peakuuu T-mumponuToB U ux cyononyiauuii y nauueHTon ¢ PC.
[Tokazana crocoonocth MCK KM mnanuentoB ¢ PC perynupoBaTh nmpoiudepaiiuto
TUM(OLUTOB U MNPOAYKIHUIO TMPO- ¢ MPOTUBOBOCHAIUTENHHBIX I[UTOKUHOB,
u wuneHtudunupoBansl III'E, u wuHIOIeaMHH-2,3-THOKCUTCHA3HBIM MEXaHH3MEI,
XapaKTepU3yIoIKe cynpeccuBHyl0 akTuBHOCTh MCK. BrepBble MOKa3zaHO, 4YTO
aytosiornyable MCK KM mnanuentoB ¢ PC u amnorennsie MCK 0T 370pOBBIX JIHIT
B PaBHOHM CTENEHU MHTHOMPYIOT IN VItF0O MUTOTCH- U MHCIMH-CTUMYJIHPOBAHHYIO
nposudeparuio NaTOreHeTUYECKU 3HAaUUMbIX T-KJIETOK MaMsTH, YTO 0OOOCHOBBIBAET
npumeHenne MCK mist kiterounoit ummyHortepanuu PC.

Brepseie mpemioxkena in Vitro Momenb COBMECTHOTO KYJIBTHBHPOBAHHMSI
mum¢porutoB 1 MCK n xoappuunenr MCK-unayuupyemoi cynpeccud MHUEIHH-
CTUMYyNUpOBaHHON  mponudepanru  T-numMponUTOB i1  MPOTHO3UPOBAHUS
3¢ pexTUBHOCTH KiIeTOYHOM Tepanuu mnanueHToB ¢ PC ¢ ucmonp3zoBanmem MCK.
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Brnepsbie npoBeieHa olleHKa UMMYHOMOYJIUpYIoero 3gdhexra KIeTOUYHON Tepanuu
y namueHTtoB ¢ PC B otmanennsii nepuoa nociue BBeaeHuss MCK. Ilokazano, 4to
TpOMOOLIUTApHBIA (DAKTOP pOCTa U UMMYHOTJIOOYJUH Kilacca M CBHIBOPOTKU KPOBH
MOXHO HCIIOJB30BaTh B KauyeCTBE OMOJIOTHYECKUX MapKEPOB, XapaKTEPU3YIOLIUX
HEUPONPOTEKTOPHBIE mpouecchl nocie BBeaeHuss MCK. BnepBele mokazaHo, 4To
KiIeroyHasg Ttepanus mnanueHtoB ¢ PC ¢ npumenenmem ayrosnormynbix MCK
HE TMPUBOJUT K BBIPAXKEHHOMY TMOJIABICHUIO (PYHKIIMOHAIBHOTO COCTOSHUS
T-muM@pOoIUTOB B OTHOIICHUH MOJUKIOHAIBHOW CTUMYJSALMHU, YTO XapaKTEpU3yeT
(YHKIIMOHAIBHYIO COCTOSATENBHOCTh KJIETOK MMMYHHOM CHCTEMBI B peallu3alliu
MMMYHHOTO OTBeTa. BrepBbie 00OCHOBAaH MOAXOJ K OIEHKE TEparneBTUYECKOTrO
s dekra knerounor ummyHoTepanuu PC, ocHOBaHHBIM Ha ONpENEICHUU MUEITUH-
CTUMYIUpOBaHHON nponudepannu T-TUMPOIUTOB U U3MEHEHHH MOBEPXHOCTHOIO
(dheHoTHIIA KIETOK.

IHonoxkeHusi, BLIHOCUMBbIE HA 3AIUTY

1. AyToNoruyHble U AJJIOTEHHBbIE ME3E€HXMMAJIbHBIE CTBOJIOBBIE KJIETKHU
B PaBHOHM CTENEHW HMHTHOUPYIOT IN VItF0O MUTOreH- U MHEIMH-CTUMYJINPOBAHHYIO
nponudeparuio  dPpdexTopHbix T-KIETOK TMaMsATH TAIUEHTOB C PacCesHHBIM
CKJIEpO30M, YTO 0OOCHOBBIBAET MPUMEHEHHUE ayTOJIOTUYHBIX KYJIbTYp JJISl KJIETOUHOU
Tepanuu 3a00JieBaHUs. YPOBEHb BBIPAXKEHHOCTH UMMYHOCYMNPECCUBHOIO JEUCTBUS
ME3EHXUMAaJbHBIX CTBOJIOBBIX KJIETOK HA MUEIUH-UHIYIIUPOBAHHYIO MPpOJU(epanuio
T-mum@po1ruToB HAXOAUTCS B OOpAaTHOW 3aBUCUMOCTH OT CTENEHHU BBIPAXKEHHOCTH
HEBPOJIOTUYECKOTO Je(UIIUTA MAIIMEHTOB U SIBISETCS AOMOJHUTEIbHBIM KPUTEPUEM
otOopa JJis KJIETOUHOW UMM YHOTEpAIUH.

2. Yposens 3kcnpeccuun CD45R0O u CD119 na aktuBupoBaHHbIX T-uMdorurax
IIPU COBMECTHOM KYJIbTUBUPOBAHUU C ME3CHXHUMAJIBHBIMH CTBOJIOBBIMHU KIIETKAMHU
XapakTepu3yeT QyHKIIMOHATBLHOE COCTOSHUE KIIETKH, OTPaXXaeT UMMYHOCYIIPECCHUBHBIN
MOTEHIIMANl KJIETOYHBIX KYJIbTYp M MOXET NPUMEHSThCS M1 HUHAUBUIYaTbHOU
OLICHKM HMMMYHOMOJAYJIUPYIONIUX CBOMCTB ME3CHXMMAIbHBIX CTBOJIOBBIX KIIETOK
MAIUCHTOB C PaCCESTHHBIM CKJIepo30oM. Mcronabp3oBanue Mojenu in Vitr0 COBMECTHOTO
KyJbTUBUPOBAHUS MUTOTCH-/MHEITUH-CTUMYJIHPOBAHHBIX TuM(OLIUTOB
C ME3CHXHMaJIbHBIMU CTBOJOBBIMU  KJI€TKAMU TO3BOJIIET MPOTHO3UPOBATH
BEPOSITHOCTh TepaneBTUYECKON 3((PEKTUBHOCTH KJIETOUYHOM Tepanuu y MalMeHTOB
C  paccessHHbIM  CKJIEpO30M HAa  OCHOBaHUM  pacueroB  KOd(PUIMEHTOB
MCK-uanymupyemoit  cympeccun  (K)  MHTOreH-/MUEITUH-CTUMYIHPOBAHHON
nposudeparuu T-KIeTOK MaMSITH.

3. IIpocrarnanaun E, n mHmoneamMuH-2,3-IHOKCUTEHA3a SBISIOTCS OJHUMH H3
dakTtopoB MCK-onocpeayemMoil MMMYHOCYNPECCHU Yy TAIUEHTOB C PACCESHHBIM
CKJIEPO30M, UTO XapaKTEePU3yeT COCTOSITEILHOCTh KIETOUYHBIX KYJIbTYp B pead3aluu
MMMYHOMOJYJIMPYIOIINX CBOMCTB. Me3eHXUMallbHbI€ CTBOJIOBbIE KJIETKU MAIllMEHTOB
C PpACCEeSHHBIM CKJIEPO30M MPOSABISIOT HMMYHOMOAYJIUpyromme 3QQPeKTsl Kak



6
B pe3yJbTaTe MEXKJIETOYHOIO0 KOHTAaKTa C KIETKAMH HUMMYHHOW CHCTEMBI, TakK
U TIOCPEJICTBOM TyMOPAJIbHBIX (DaKTOPOB, MNPOAYUHPYEMBIMU AKTUBUPOBAHHBIMU
T-mumdoruramu.

4, ®eHOoTUNMYECKUE M3MEHEHUS JUMQOIUTOB Tepudepruueckodl  KpPOBH
U JMHAMUKa  MHUCIUH-/MHUTOTCH-CTUMYJIUPOBAHHOW  MPOIYKIUU  ITUTOKWHOB
MOHOHYKJIeapaMu TepuPEpPHUIEeCKOr KpOBH 4epe3 3—6 MecsIeB Mocie KICTOYHOU
Tepanuu MOTYT OBbITh CBSI3aHBI C YCUJIEHUEM PETYJISATOPHOTO MOTEHIHANIa KIETOK
MMMYHHOW CHUCTEMBI MAIlMEHTOB C PACCESHHBIM CKJIEPO30M. TpomMOOIMTapHBIMA
(dakTop pocra M HUMMYHOTJIOOYJIWMH Kiacca M CBIBOPOTKM KpPOBU BBICTYHAIOT
B KayecTBE OHMOJIOTMYECKHX MAPKEPOB, XaPaAKTEPUIYIOIMIMX HEUPONMPOTEKTOPHBIC
MPOLIECCHI MOCJIE KIETOYHOU TEPAIIUH.

5. BHyTpuBeHHOE BBEJCHUE AayTOJOTUYHBIX ME3CHXUMAJIbHBIX CTBOJOBBIX
KJIETOK TMAIlUEHTaM C PAcCESHHBIM CKJIEPO30M MPUBOIAUT K CHUKEHHIO KOJWYECTBA
[UPKYJTUPYIOMUX T-KJICTOK MaMSATH ¥ IMOJIABICHUIO IN VItr0 MUCITUH-CTUMYJIUPOBAHHOM
nponudepammu T-mamdonuToB k 9-12 Mecsam neproia HaOMIOACHUS. Y TTallUEHTOB
C paccesHHBIM CKIEpO30M TMOCJie KJIETOYHOW Tepanuu B TedueHue 1 roxda
HE MPOUCXOJUT BBIPAKEHHOTO WHTUOMPOBAHUSI HECHEUM(PUUYECKOW 3allUThI, YTO
MPOSIBISICTCS. B HUBKUX KOA(DPUIMEHTAX CYNPECCUU MHUTOTCH-UHAYLUPOBAHHOM
nponudeparuu T-TuMPOLUTOB U OTCYTCTBUM MHTUOUPYIOUIETO BIUSHUS KIETOYHBIX
KyJbTYp Ha NOPOAYKIMIO  MPOBOCHATUTEIBHBIX IIMTOKMHOB B  YCIOBHSX
HecrenupUIecKOr CTUMYJISIIHAY 1N Vitro.

Koappummrent MCK-unayuupyeMoit cynpeccur MHUETUH-CTUMYJIUPOBAHHOU
nponudeparuu T-TuMPOLIMTOB MMEET BBICOKYIO JAHMArHOCTUYECKYIO IIEHHOCTH IS
MIPOTHO3UPOBAHUSL KIMHUYECKOU 3(P(HEKTUBHOCTHU JICUCHHS] PACCESIHHOTO CKJIep03a
C UCIOJIb30BAHUEM ayTOJIOTMYHOM TpaHCIUIAaHTAIlMM ME3EHXUMAJIbHBIX CTBOJOBBIX
KJIETOK W  OTPaXkaeT B3aUMOCBSI3b MEXKAY OmpeaenseMbiMu  3(dexTaMu
ME3eHXMMAaJIbHBIX CTBOJIOBBIX KJIETOK IN Vitro u in vivo.

JInuHbIil BKJIAJA coONCKaTeI y4eHoil creneHn. CoucKaTesieM caMOCTOSITEIbHO
MPOBEJEHbl MAaTEHTHO-UH(OPMALIMOHHBIA TOUCK 1O TEME€ JUCCEePTALHOHHOTO
UCCIICJIOBAHUSI, aHAJIU3 OTEUECTBEHHON M 3apyO0eHOW JHUTEpaTypbl U OIEHKa
aKTyaJbHOCTU BBIOPAHHOW TEMbI, MPOOJEMHBIX BOMPOCOB M MyTEH HUX pELICHUS.
lenp um 3amaum wuccienoBaHusi CHOPMYJIMPOBAHBI COBMECTHO C HAy4YHBIM
KOHCYJIbTaHTOM. COHCKATelIeM CaMOCTOSITENIbHO pa3paboTaH U cHOpMYIHPOBAH
JU3ailH U METOJ0JIOTUSl MCCIIEIOBAHUS, MPOBEACH cOOp MEPBUYHBIX MaTEpPHUAJIOB,
chopmupoBaHbl 0a3bl JaHHBIX U MPOBEJICHA CHCTEMATHU3allMsid U CTAaTHUCTHYECKas
oOpaboTka pe3ynbTatoB. [lnaHupoBaHWe U  TOCTAHOBKAa  SKCIEPUMEHTOB,
UHTEpIIpETAllds PE3yJIbTaTOB MPOTOYHOM IIUTOMETPUU BBHINIOJHEHBI COHMCKATENIEM
amyHo (Bkian couckarens — 100%) Ha 6a3e HAyYHO-HCCIICIOBATEIBCKOM J1a00PaTOPHH
I'VO «benopycckass MeaunuMHCKas akaJeMus MOCISAUIUIOMHOTO OOpa30BaHUsI»
(benMAIIO). KynbTypaibHbIe B SKCIIEPUMEHTATBHBIC UCCIICIOBAHMS Ha JJAOOPATOPHBIX
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’KUBOTHBIX, BBIICTICHHE U MOHUTOpUpOBaHuE KyabTyp MCK, UMMyHOITUTOXUMUYECKOE,
MOJICKYJISIPHO-TEHETUIECKOE MCCIIeI0BaHNne, UMMYHO(EPMEHTHBINA aHATN3 MMPOBEICHBI
COBMECTHO C COTPYJAHHKAMHU HWMMYHOJIOTHUECKOW TPYMIBI. KaHJ. OWOJ. HayK
Hwxeropogosoit /. b., kana. Ouon. nHayk HOpxeBuu M. 0., Kymunuu C. C.,
Usanuuk . U. JInuuslii Bkiaag couckarens — 65%.

OTéop ¥ KIWHUKO-UMMYHOJIOTHUYECKOC MOHHTOPHUPOBAHWE  MAIMEHTOB
MTPOBOJIUIICSI COBMECTHO C COTPYAHUKAMHU Kadeapbl HEPBHBIX U HEHPOXUPYPTUUECKUX
oonesneit YO «benopycckuii TocyaapcTBEHHBIN MeTUITMHCKUN yHUBepcuTeT» (BIMY)
(kaHa. Men. Hayk, noreHT bopucoB A. B., kana. men. mHayk Moty3oBa S. M.) mon
PYKOBOJICTBOM 3aBEIyIONIET0 Kadeapod MTOKTOpa MEAWIIMHCKUX HayK mpodeccopa
@enynoBa A. C. KOCTHBIN MO3I' BKIIOUYEHHBIX B HCCIICIOBAHHUE MALMEHTOB IOJIY4YEH
Ha 0a3e OTACICHHUS TpaHCIUIaHTAalMd KOCTHOro mo3ra Y3 «9-s I'Kb» r. MuHcka
(3aBeayromuii  oTneNeHWEeM KaHA. Mea. Hayk MwinanoBuu H. @.). Iloxaroroska
KJIETOYHOTO TpaHCIUIAaHTaTa OCYIIECTBISJIacCh Ha 0a3e 1abopaTOpWU KIETOYHBIX
ounotexnonoruii ¥3 «9-1 'Kb» r. MuHcka (3aBeqyromuii 1abopaToprei KaHa. OHOJL.
Hayk [emtons H. W.). Knerounas tepanus ayromoruunbivu MCK mamuentam ¢ PC
BbIMoJiHeHAa Ha 0Oaze Y3 «9-1 'Kb» r. MuHcka (3aMecTUTeNlb TJIABHOTO Bpadya I10
Hayke kaHa. Men. Hayk Kpueenko C. M.) B ycnoBusx PecmyOiukaHCKOTo IeHTpa
reMaToJIOTUN U TIEPECAJTKU KOCTHOTO MO3Ta.

OCHOBHBIC HAay4YHBIE PE3YJIHTATHI, HM3JIOKEHHBIC B JTUCCEPTAIHMH, MOIYYCHBI
aBTOPOM JIMYHO, OOCYXIEHBI C HAyYHBIM KOHCYJIBTAHTOM U TMPEICTABIICHBI
B MoHorpaduu [1], Bkitag — 85%; cTaThsiX B PEHCH3UPYEMBIX HAYUHBIX JKypHajax,
cooTBeTCTBYIOMUX MYHKTY 18 IlojmokeHWs O NPUCYKICHWH YYCHBIX CTENeHEen
U TMPUCBOCHMHU YYCeHBIX 3BaHWK B PecmyOmmke bemapycws [2-22], Brimam — 90%
U cOopHUKax MaTepuanoB KoHdpepeniuii [23-37], Te3ucax moknamos [38-53], Brianm —
95%. ComuckareiaeM CaMOCTOSTENHHO CHOPMYITUPOBAHBI IOJOKEHHUS, BBHIHOCHMBIC
Ha 3aIWUTYy, BBIBOJBI, HAYYHAs] HOBU3HA M MPAKTUYECKAsl 3HAUUMOCTD UCCIICIOBAHMUS.
B coaBTopcTBe monydeHo 4 mateHra [54-57], mogana 3asBka Ha m3oOpereHue [58],
TIOJITOTOBJICHBI M YTBEPXKACHBI 2 MHCTPYKIIHK 10 TpuMeHeHuto [59, 60].

Anpodauus auccepranuu U nHGpopManus 00 UCNOJIb30BAHNY €€ Pe3yJIbTATOB.
OCHOBHBIE PE3yIbTATBI W TOJIOKCHUS JTUCCEPTAMMOHHON pabOTHI TMPEICTABICHBI
u obOcyxnensl Ha ExeromHoir oObenuHeHHod koH(pepenuuu Hemerkoro
u CkaHJAMHABCKOTO HMMMYHOJIOTHYecKuX coobmects (Kwms, [epmanus, 2005);
VI MexayHapoaHo# mIKoJie Mo MmpoToyHoW rmuToMerpun «Antigen Specific Flow-
Cytometry» (bepaun, I'epmanms, 2005), MexayHapoIHOH Hay4YHO-TIPAKTHUIESCKOH
KoHpepeHun «CoCTOsSHUE W TEPCIEeKTHBBI TpaHciiaHTojoruu» (Mwunck, 2008),
2-Mm Cummnosuyme Epormetickoit ®Denepanuu  MmmyHnomormueckux CooOmecTs
(benrpan, Cepb6us, 2008), 8-it MexayHapoaHOH HAayYHOH KOH(EpPEHINU
«Caxaposckue urenus 2008 roma: skonoruueckue npodsieMbl XXI Beka» (MUHCK,
2008), XVII Bcepoccuiickom ¢opyme «HelipouMMyHOIIOTHSI» H  Hay4HO-
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npakTrueckoil koHpepenmuu HeBposioroB (Cankt-IlerepOypr, Poccus, 2009), 10-i
Mexnynaponnoit nHayuHo KoH(pepenmmu «CaxapoBckue urenus 2010 ronma:
skosorndyeckue mpodiaemsr XXI| Beka» (Mwunck, 2010), 39-ii xoHbepeHIHH
CkaHauHaBCKOro oOIlecTBAa HMMMYHOJIOTOB, 00beAMHEHHONM ¢  bantuiickum
ummyHostoruaeckuM coodmectBoMm (Tammun, Dcronus, 2010), 14-m Konrpecce
Espornetickoit ®@enepannu Hesponorudeckux CoobOmiectB (JKenea, IllBeinapus,
2010), 10-m MexayHapogHOM KOHIpecce Mo HelWpouMmmyHodoruu (Cutxkec,
bapcenona, Mcnanus, 2010), Mooae:xHOM WHHOBAIIMOHHOM (OpyMe M BBICTaBKE
HAYYHBIX JIOCTHKCHHIA MOJIOABIX YUCHBIX BBICIIMX YUYCOHBIX 3aBeeHUN MUHUCTEPCTBA
obpazoBanus Pecnyonuku benapycs (Munck, 2010), XIV Bceepoccuiickom HayqHOM
dbopyme ¢ MexayHapoaHbIM ydactueM «J{Hum mMmyHosnoruu B CaHkT-IleTepOypre»
(Cankr-ITerepOypr, Poccus, 2011), Mexaynapoanom cummosnyme IMPULSE 2011
(Bumrerpan, Benrpus, 2011), VIl cbe3me reMaTosoroB W TpaHC(y3UOJIOTOB
Pecry6muku benapych «AKTyanbHBIE POOIEMBI TEMATOIOTHH M TPAHC(Y3UOIOTHH»
(Munck, 2012), 3-m EppomeiickoM KoHrpecce mo wummynosorun (Imasro,
Benukoopuranus, 2012), O0benquHeHHOM HMMYyHOJorudeckoM (opyme (Hrokuamii
Hogropon, Poccus, 2013), 15-m MexayHapogHOM KOHTpECCe MO HMMYHOJIOTHH
(Munan, Uranus, 2013), | EBpasuiickom koHrpecce «TpaHCIUTAHTALMS CTBOJOBBIX
kieTok» (Mwunck, 2013), MexnyHapoaHod KOH(MEPSHIMH II0 pereHepaTUBHOU
meaunubae (Jlewnmur, [epmanwst, 2013), XII MexayHapogHoM KOHIpecce IO
HeiipoummyHosiorun (Maitan, [epmanus, 2014), 14-ii MexnyHapoJaHOH HaydHO-
npakTudeckoil koHpepeHiuu «CaxapoBckue uteHus 2014 roma: sKoJorHYeCKHE
npoOsmembr XX| Beka» (Mwuuck, 2014), MexnayHapoanoit koHdepenuuu «Cell
Technologies at the Edge» (Canxkr-Iletepoypr, Poccust, 2016).

PesynpTaThl WCClieOBaHWN BHEAPECHBI B  TMPAKTHYECKYIO JCATEIHHOCTH
HeBposornueckux otaeneHuid Ne 2 u Ne 4 V3 «9-g1 I'Kb» r. MuHcka, 1abopatopun
KJIETOYHBIX OWOTEXHOJNOTUA ¥ OTHEJCHUS TPAHCIUIAHTAIIMM KOCTHOTO MO3Ta
Pecny0nukaHCKOTO IIEHTpa T€MaTOJIOTUH U TEepecagkd KOCcTHOro mosra Y3 «9-s
['Kb» r. Muncka, naboparopuu HMMYyHoJIorHdeckux uccieaopanuit 'Y «PHIIL]
JIETCKON OHKOJIOTHH, TE€MATOJOTUU U UMMYHOJIOTHU», B YUeOHBIN mporiecc Kadeaps
KJIIMHU4YeCcKol JnabopatopHoi auarHoctuku benMAIIO, kadenpsl MMMYHOJIOTUH
YO «MexnyHapoaHbld TOCYJAapCTBEHHBIM HSKOJOTMYECKU YHUBEPCUTET UM.
A. JI. CaxapoBa», kadenpsl HEpPBHbIX U Helpoxupypruyeckux Oonezneit BIMY
(12 akToB BHEeApEHUS).

OnyoinkoBaHue pe3yjbTaToB auccepramuu. [lo marepuanam amccepranuu
onyonnkoBaHo: 1 moHorpadus (12,44 aBropckux JIUCTOB); 21 CTaThs B peIICH3UPYEMBbIX
HAyYHBIX XypHAaJaX, COOTBETCTBYIOMMX MyHKTY 18 IlomoxeHuss o mpucyxieHuu
YUEHBIX CTCIICHeW W NMPHCBOCHUM Y4YeHBIX 3BaHWMU B PecnyOnmke bemapycw (12,25
aBTOPCKUX JINCTOB), U3 HHUX B 3apyOC)KHBIX HaydHBIX m3maHusx — 8 (3 crareu
B CTpaHax JaJbHEro 3apyOexns, 5 craTedl B cTpaHax OJMKHETO 3apyOeiKbs)
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(4,85 aBTOpckux nmcTa); 15 cTaTeit B pereH3UpyeMbIX COOPHHKAX HAYYHBIX TPYAOB
1 Matepuanax kondepennuii (1,75 aBropckux jaucra); 16 te3ucoB mokaanos. OOmmii
00BeM omyOIMKOBaHHBIX MaTepuanoB cocTaBui 30,94 aBTOPCKUX JIUCTOB.

CTpykTypa u 00beM auccepranuu. J{uccepranus HamucaHa B TPATUITMOHHOM
CTWIIe, U3J0’)KeHa Ha 236 cTpaHuIax, BKiIovas 27 tabmuil u 53 pUCyHKa, COCTOUT U3
BBEJICHUS, OOIIEH XapaKTepUCTUKU PpaOOThl, aHAJTUTUYECKOTO 0030pa JUTEpaTypHl,
ONMMCAHMS MaTEPUAJIOB ¥ METOJOB WCCICNOBAHUSA, S TJaB COOCTBEHHBIX
WCCIIEIOBAaHUM, 3aKIIO4YeHus, OulOauorpadu4eckoro COucka, BKIIOYAIOIIETO
415 WCTONBb30BaHHBIX HWCTOYHUKOB (25 pycckos3prdHbiX, 390 WHOCTpPaHHBIX)
u 61 nyOmukarmuio couckarens (40 pycckos3blHBIX W 21  WHOCTpPaHHBIX).
[TpunoskeHus IpeIcTaBIeHBI Ha 27 CTpaHUIIAX.

OCHOBHAS YACTb

Marepuan u Meroabl HccienoBaHus. lccienyemyro TpyImimy COCTaBHIH
37 MaMEeHTOB C MUAarHO30M «PACCESTHHBIM CKIEPO3», HAXOIWBIIUXCS Ha JICUCHUU
B HeBpoJiorrnueckux oTaeneHusax Y3 «9-1 I'Kb» r. Muncka B mepuoy ¢ okts6pst 2007
mo wmaii 2014 Ttoma. OKCHepUMEHTaIbHBIC WCCIACAOBAHMS TIPOBOAWINCH HA
nabopaTopHbIX Kpbicax quHuu Wistar.

Mamepuan uccnedosanusn. xynbTypel MCK KM 37 mammentoB ¢ PC
u 8 310poBBIX JOHOpPOB Tpymmbl cpaBHenus (N=118); MIIK mnamuenToB ¢ PC
U 23 310poBbIX JUIl Tpynmbl cpaBHeHUs (N=144); kyasTypsl MCK XupoBOil TKaHU
(OKT) u KM 11 na6opatopubix kpbic auHuu Wistar ¢ BeIpaKeHHBIMU KIIMHUYSCKUMU
npm3HakamMu DAD, u 11 370poBBIX Kpbic (TpyIma cpaBHEHUS); CIUICHOIIUTHI
3M0poBBIX (Tpymma cpaBHeHUs, N=12) W ¢ KIMHWYSCKH pa3BUBIIUMCI DAD KpbIC
muann Wistar (3xcrepuMeHTanbHas Tpymmna, N=26); KOHIUIIMOHUPOBAHHBIC CPEIIbI
(cynepHaTaHTBI) KJICTOYHBIX KYJIBTYP M KOKYJIBTYP.

Xapaxmepucmuka nayuenmog c¢ PC, ne npoweowux Kiemounyio mepanuio
aymonozuynvimu MCK, u 300poevix 0onopog epynnuvl cpasnenus (uccredosanus in
vitro). OCHOBHYIO TPYIITy COCTaBWIM 25 MalMEHTOB C JHUArHO30M <PACCETHHBIN
CKJICPO3», HAXOIMBIIHUXCS HA JICUCHUH B HEBPOJIOTHUYECKHUX OTACACHUAX Y3 «9-1 ['Kb»
r. Muncka B nepuon ¢ oktsaopst 2007 mo maii 2010 roga. CpeaHuii Bo3pacT MarueHTOB
(13 myxuna u 12 xenmuH) coctaBmin 31,9 ser (ot 20 mo 52 ner). Cpemnss
IPOJIOJDKUTENBHOCTE 3a0oieBanus — 60,6 mecsaueB (ot 2 go 180 mecsues). ¥V 13
narreHToB (52%) orMevanoch penuaIuBHO-peMutTTHpyIomee Teuenue PC, y 7 (28%) —
nporpeaneHTHO-pemuTTHpyomiee Teuenne PC u y 5 (20%) manueHToB — BTOPHYHO-
nporpeccupytoiee TedueHue 3aboneBaHus. MeauaHa YpOBHSI BBIPAXKEHHOCTH
HeBposorunueckoro aedummra (Me(25+75)) mo EDSS cocrasuna 3,5(1,5+6,5) 6amios.

['pynmy cpaBHeHUs! cocTaBUiIU 23 3MOPOBBIX JOOPOBOJBIIA, COMOCTABUMEBIX IO
BO3pacTy u moxy. KocTHbIN MO3T 8 4emoBek U3 Tpynmbl CpaBHEHUS MOTydeH Ha Oa3e
OTJIeJICHUsS] TpaHCIUIAHTAIMK KOCTHOTO Mosra Y3 «9-1 I'Kb» r. MwuHCKa OT
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POJICTBEHHBIX JTIOHOPOB TAITUEHTOB C OHKOTE€MATOJIOTHUYECKUMH 3a00JICBaHMSIMH,
KOTOphIM  ObIJTa TMOKa3aHa a/JIOTEHHAss TPAHCIUIAHTAIUS TEeMOTOITHYECKHUX
CTBOJIOBBIX KJIeTOK. CpeaHuii Bo3pacT 1oHOpoB cocTaBuia 36,12 (ot 16 mo 55) ner.

Xapaxmepucmuka nayuenmog c¢ PC, npowedwiux KiemouHylo mepanuio
aymonozuynvimu MCK (uccreoosanus in Vivo). B mccienyeMyro TpyIimy BKJIFOYEHO
12 manueHToOB ¢ pelUIUBHO-PEMUTTHPYIONIEH KimHnYeckor ¢gopmoit PC, koTopbim
NpoBeJcHa KIeTouHas Tepanusi — ayrojornddas tpancmantanus MCK (ATMCK)
B koymmuectBe 1,55(0,92+2,35) muH kieTok/kr Macchl tena (Me (25+75)) na 6a3e V3
«9-5 I'Kb» 1. Muncka B ycioBusx PecmyOnmkaHCKOTO ILIEHTpa Te€MaTOJIOTHH
U Tepecagku KOCTHOTO Mo3ra B mepuof ¢ aBrycta 2011 mo mait 2014 roga. Bospact
narueHToB (M:x — 6:6) coctasun 33,0(25,5+35,5) roga, IIMTEIBHOCTh 3a00JCBAHUS —
30,0(9,5+84,0) mecsiieB, BBIpaXKEHHOCTh HeBposioruueckoro aeduiura mo EDSS —
2,75(2,00+3,25) oOamna. Ilamumentsr ¢ PC, BKIIOYEHHBIE B  HCCIEIOBaHHUE,
HE TOJIyJaJId TIPEnapaToB, MOIUDHUIMPYIONUX KIMHUYSCKOE TCUCHHE 3a00JIeBaHMUS,
710 TIPOBEACHUS KJIECTOYHOM Teparuy U B MTOCTTPAHCIUIAHTAIIMOHHOM TIEPUOJIC.

Kputepuu Brimrouenus: 1) pernuauBHO-peMHTTUPYIOMUH TUN TedeHus PC mpu
konmaecTBe 6amnoB mo mikane EDSS ot 1 no 4,5, BepuduiinpoBaHHbIN HA OCHOBAaHUA
kputepreB McDonald ¢ coasrt. (2010r.) [J. F. Kurtzke, 1983; C. H. Polman et al.,
2011]; 2) mporpeccupoBanue 3aboneBanus (yXyAlleHHE HEBPOJIOTHUECKOTO CTaTyca
3a mocieanuid roa > 1 Oamra mo mkane EDSS (ecmu mexomuwiid ypoBenb EDSS
cocraBisur < 5,0 6amto) nmbo Ha 0,5 Gamnma (ecnmm wcxomuwlid ypoBeHb EDSS
cocraBysut > 5,5 0amior)); 3) orcyTcTBUE 3(PdekTa OT Tepanuu, MOAUGHUIUPYIOIICH
KIIMHUYEeCKOe TeueHue 3abosieBaHusi, M  OTCyTCcTBHE  A(dexTa/yxXyalieHne
MaToMOP(OJIOTHYECKUX TOKa3aTeei Mo JaHHBIM HEWPOBU3YAIHM3aIllMd B TCUCHUC
6 MecsieB 10 3a00pa OMOJIOTHYECKOTO MaTepuaa.

Kputepun wuckimouenusi: 1) OepeMEHHOCTb, JIaKTalus, 2)  TsDKENbIC
COITyTCTBYIOIIUE 3a0ojeBaHUs (3acTOWHAs ceplIedyHas HEeIOCTaTOYHOCTh, MH(APKT
MHUOKapaa, MHEBMOHUS, CEICUC, KPOBOTCUCHHS, JTCKOMIICHCUPOBAHHBINA CaXapHBINA
nuabeT, Kaxekcws); 3) BBIPAKCHHBIC OTKJIOHEHHUS OT HOPMAaJbHBIX BO3PaCTHO-
TIOJIOBBIX MTOKa3aTeneil; 4) ICUXuIecKrue HapyIIeHUs; OHKOJIOTHYECKHE 3a00JICBaHHUS.

Hei#ipomerabonmueckass Tepanusi mpoBoAMIach 1-2 Kypcamu B TEYCHHE Troja
nociie ATMCK. Tlepuoa HaOmto1eHNs MAIIUEHTOB COCTaBWII 12 MecsIeB. AJITOpuT™M
olleHKM uMMyHomoxayimpyromux cBorctB MCK nanuentoB ¢ PC u kiInMHHKO-
UMMYHOJIOTHYECKHE TTapaMeTPhl JIsi MOHUTOpUpOoBaHus narueHToB ¢ PC 1o u mocie
MPOBEICHUS KJICTOYHOU TEparuy MpeICTaBICHEI B Tabmuie 1.

Mooenuposanue 2A3. Jns unaykuuu DAD y 11a00paTOPHBIX KPBIC JUHUU
Wistar wmaccoit 150-180 T wHCHIONB30BajiCS METOJ AaKTHBHOW  IOJKOXHOW
UMMYHH3AIMA TOMOTEHATOM CIIMHHOTO Mo3ra (pallMOHAIU3aTOPCKOE MPEIOKCHHE
Ne 69 or 11.02.2009 r.; Beimano I'YO «benMAIIO») B cootHomennn 1:1
B MOIUGUIIMPOBAHHOM IOJIHOM anbioBaHTe @peitnma (Sigma, [epmanus)
¢ congepxanurem M. tuberculosis 5 mr/mi [M. Mannie, 2009].
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Tabmuna 1. — OueHnrnBaeMbie KJIMHUYECKUE U JTaOOPaTOPHBIE MapaMeTphl Y MaIlMEHTOB
¢ PC no n nocne npoBeneHus KIETOYHON Tepanuu ayTosorugyaeivu MCK

Anzopumm uccnedoeanus
1. IlapameTtpsl npeaTpaHcIanTauoHHoi noarorosku MCK KM
Mopddonoruueckuii ananuz MCK, auHamuka pocta KyibTyp, HOJTHIIOTEHTHOCTh
®enorunuposanne MCK (CD90, CD105, CD13, CD44, CD73, CD29, CD34, CDA45)
KonmuaecTBo jx13HECIOCOOHBIX KJIETOK B TpaHCIUIaHTaTe, %
baktepuonornyeckuii moceB AJsi KOHTPOJIS CTEPHIIbHOCTH TPAHCIIJIAHTATA
2. AMMyHo/10THYeCKHE TIAapaMeTPbl 10 U NOcJe MPOBeIeHUs KIeTOYHO Tepanuu
denotummposanne MITK (CD3*, CD3'CD4", CD3'CD8", CD25*, CD19", CD3"56", CD56",
yOT-1uMQOLUTHI, CD45RO" kiteTku mamsTy, CD119+)
[TpomudeparuBueiii orBer MIIK Ha nonuknoHaneHbeld MuToreH ®I'A u cnenuduueckuii Ar
pMOI ¢ pacyerom K03 UIMEHTOB CYNIPECCHH KJIETOUYHOU Nposindepanun
ChIBOpOTOYHAs KOHIIGHTpAIMs, a TaKKE MHUTOTCH-/MUCIUH-UHAYIIUPOBAHHAS —TTPOIYKIIHSI
IIUTOKMHOB B KJIeTOYHbIX cynepHatantax (M®H-y, NJI-4, ®HO-qo, NJI-10 u TGF-p)
KonueHTpanus B cbIBOpoTKe TpoMOoIuTapHoro pocroBoro akropa (PDGF), 0ocHOBHBIX KilaccoB
ummyHor00ynuHoB (1gG, 1gM, 1gA) 1 IupKyITUpPYIOMIKMX KMMYHHBIX KOMIUIEKCOB
3. HeBposoruueckue napamMeTpsl 10 U nocJie NPoBeAeHNs KJIeTOYHON Tepanuu
MOHUTOPHHT HEBPOJIOTMUYECKOTO cTaryca no ganHeiM EDSS
AHanM3 TMHAMUKA 000CTpeHuil (METO b KIIMHUKO-THArHOCTHYECKUX HCCIICIOBAHHIA)
AHanu3 HeHpOBHU3YyaIN3alMOHHBIX apameTpoB (nanasie MPT), ananu3 nanabix OKT
Heiipo pusnonorudeckoe uccieqoBanme

Buvidenenue u kynomusuposanue MCK KM yenosexa. BoiieneHHble U3 MyHKTaTa
KM MoHOHyKJI€apbl B KOHIIEHTpAIlUU 0,6x10°-0,8x10°% Ha 1 cm® KYyJbTYPaJIbHOTO
mractuka (Sarstedt, CIIIA) kynsruBupoBain B cpene DMEM (Lonza, benbrus)
¢ noo6asiiennem 10% DTC (HyClone, Benmukoopuranus), 2 MM rinyramuna (Sigma,
I'epmanus) u 1% xomOumnupoBanHoro antuomotmka (Gibco, CIIA) mpu 37°C
B yBIQXXHEHHOH atMochepe ¢ 5% conepkannem CO, (CO,-unkyb6atop, Revco Elite I,
CIIIA) [S. Kern, 2006].

J71st moAroToBKM KIEeTOK K uHQy3uu peuunuentry MCK KM TpuncunusupoBaiu
M0 CTaHJAAPTHOW METOAMKE B JI€Hb TPAHCIUIAHTAIMH, OTMBIBATIM U PECYCIICHINPOBAITH
B (usnosiormueckom pacteope [P. Connick et al., 2011].

Buvioenenue MCK KM kpoic. KM mnonyyanu nmpomMbIiBaHUEM O€APEHHBIX KOCTEH
kppic @CBb (Gibco, CIIIA), HacimamBanum Ha TpaaueHT IUIOTHOCTH Histopague
(p=1,083 r/cm®) (Sigma, CILIIA) u nenrpudyruposamn 30 mun npu 1500 06/MuH.
[TomydeHHOE KOJBIIO MOHOHYKJICAPOB 3aC€BAM B  KYJbTYpaldbHBIC YallKd
B xoHmentpamuu 10°-10° wmerox ma 1 cm® mosepxmoct: (Sarstedt, CIIA)
[E. Gerdoni, 2007].

AnunioreHHass u ocrteoreHHas nuddepenuupoBku MCK  ocymiecTBisiivch
B cooTBeTcTBHUH ¢ nporokosiamu [W. S. Shim et al., 2004; Y. Zhang et al., 2012].

Kynemusuposanue cnienoyumos xpwvic. CIUIGHOIUTHI KPBIC KYJIbTUBHPOBAIU
B KOHIICHTpAIIUH 2x10° kieTok/Tyaky B RPMI-1640 ¢ nmoGaBinenmem 10%
nHaktuBupoBanHoi OTC B yBmaxuenHodt atmocdepe ¢ 5% CO, mpu 37°C.
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B kauecTBe MUTOreHOB M crieluPUIecKux AT UCTIONb30BaTH: KoHKaHaBaMH A (KoHA,
Sigma, T'epmanus), 1 MKI/MJI;, MHUEITHH-OJIUTOJCHAPOIMTAPHBIA TIIMKOIPOTEHH
kpbicbl (MOI'3555, Sigma, Ne M4939, I'epmanus); MUETHH-OIUTOACHAPOIIATAPHBIN
riukonporerH 4einoBeka (MOI'zsss, Sigma, Ne 13958-4, I'epmanus); OCHOBHOM
oemoxk wMuenumHa uenoBeka (OBbMgsge, Sigma, Ne 13958-2, I'epmanus)
U MPOTCOMUNUAHBIN rHMKonpoTenuH uenoBeka (ITJII13g3009, Sigma, Ne 13958-3,
['epmanust) B KoHIeHTpanuuu 10 MKT/MIT KaK0T0 MENTH/Ia, COOTBETCTBEHHO.

CoBMecTHOE KYyJbTUBHPOBAHWE CIUICHOIIMTOB OCYIIECTBISIIOCh B TedeHHe 4
u 6 cyrok ¢ kynbrypamu MCK 1-4 naccaxeii (B cootHomrenusx 100:1 u 10:1) win
cynepraranToB (100 MK/myHKY), OTOOpaHHBIX ¢ KOHQIIO3HTHBIX KyinbTyp MCK
1 KOKynbTyp MCK + criieHOnUThI, HECTUMYIMPOBAHHBIC U CTUMYTHUpOoBaHHbIE KOHA
(1,0 MKr/Mi1) M1 MHEITUHOBBIMH HEITHIAMH.

Kynomusuposanue MIIK uenosexa. MIIK xynpTHUBHpOBad B KOHUEHTPALUU
2x10° kneTok/nyHKy B cpeae RPMI-1640 ¢ 25 MM HEPES, 2 MM L-rmotamuna, 1%
KOMOWHHpOBaHHOTO aHTHOWOTHKA (Sigma, ['epmanwms), 10% wHaAKTHBHPOBAHHON
OTC (Lonza, benbrus) B TeueHwe 6 AHEH B MPUCYTCTBUU (PUTOreMArrIFOTHHUHA
(®Ir'A, Sigma, I'epmanus) B koHneHTpanuu 2,5 Mxr/mit 1 10 gHEH B mMpUCYTCTBHA
pexomOuHanTHOTO MOI™ (pMOI 1125, I'Y PHIIL] Tpancdy3uOI0THN U MEIUIIMHCKIX
ounotexHosoruit, Pecrrydnuka benapych) B koHteHTpammy 10 MKI/MIT B yBIIaXKHEHHOM
atmochepe ¢ 5% CO, mpu 37°C. Ha miecToli JeHb KyJIbTUBUPOBAHUSI OCYIIESCTBIISIIACH
3aMeHa TIOJIOBHHBI KYJIbTypanbHOH cpeanl ¢ mobOaBmenuem WMJI-2 (R&D Systems,
CIIA) B koneunoit konmentpauuu 10 ME/mMn [B. Bielekova et al.,, 2004;
N. A. Danke et al., 2004].

Cosmecmnoe kyromueuposanue MIIK u MCK uyenogexa. MIIK kynbTuBUpOBaIu
B KOHIeHTpauuu 2x10° kietok/nyHKy B cpene RPMI-1640 ¢ noGasiernem 2,5 MKr/MI
®I'A i 10 mxr/ma muenuHOBBIX AT B npucyTcTBud MCK 1-ro — 3-ro maccaxet,
a TaKKe CYNMEPHATAHTOB PA3IUYHBIX KJIETOYHBIX KYJIbTYp WM B UX OTCYTCTBHH TPHU
5% CO,, 37°C. IIpu mocTaHOBKE COBMECTHOTO KYJIHTUBHUPOBAHUS HCIIOJIb30BAIOCH
cootHomeHne kiaetounbix KynbTyp MIIK k MCK 10:1. B kadecTBe MUEITMHOBBIX AT
ucnojp30BaIH: 1enbHblid 0emok OBM denoseka (Myelin basic protein antigen from
human brain, Sigma, Ne MO0689, I'epmanus); cuntetrueckuii ObMggg, MOpPCKOI
ceunku (Myelin basic protein fragment (68-82) guinea pig, Sigma, Ne M5167,
I'epmanus); cuatermueckuii MOI'ss.55 yenmoBeka (Sigma, Ne 13958-4, I'epmanus);
pekomOuHaHTHEIE MOIT ¢ aMHUHOKHCIOTHOW TMOCIenoBaTeabHOCThIO  1-125
(pMOF1_125).

s oneHkr MOpP(OJIOTHN KIETOK W MOHUTOPUHTA POCTA KIETOYHBIX KYJIBTYP
UCIIOJIh30BAIM MHBEPTUPOBaHHBIN Mukpockon Axiovert 200 u kamepy AxioCamMRm
¢ Beiiepkkoir 100 mc (Carl Zeiss, I'epmanust). MUKPOCKOITHIO TIPOBOJIMIN B TEXHUKE
MPOXOJAIIEr0 CBETa, KOCOro ocBemeHus U Varel-konrpacrta. s oneHkH
KU3HECTTOCOOHOCTH KJIETOK MPUMEHSITH aKpUIUHOBBIA OpaH)KEeBBIA WM XeKcT-33342
¥ ffomucTsIil pormanii (Sigma, [epmanmst) B paboueii kornenTpamnnn 10> M.
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[MponmudepaTuBHas aKTUBHOCTD CIICHOIIMTOB U KOKYJBTYP KPBIC ONpeAessaiach
1o Brmouenno 1uCi Ha nyrKy Metii- H-tumunuaa (Amersham, BemnkoGpurasus).
YpoBeHb [B-u3MydeHHs] W3MEPSUTH Ha SKHJIKOCTHOM CTHHIIWLISIIMOHHOM CYUCTYHKE
(Wallac, ®unnsamus).

Memoo  npomounoii  yumognyopumempuu.  denorunupoBanue MCK
OCYIIECTBIISUTA METOJIOM IPOTOYHOW IUTOMETPUH C HCIIOIH30BAHHEM S-KaHAIBHOTO
nporouroro nurodayopumerpa FC500 ¢ mporpammubiM obecnieuernnem CXP 2.0
(Beckman Coulter, CIIIA) u 6-kaHATBLHOTO NPOTOYHOIO IUTODIyOopUMETpa
FACSCanto (Becton Dickinson, CIIIA), npumeHsss TaHEIb MOHOKJIOHATBHBIX
anturen (MAT): CD90-FITC, CD44-FITC, CD105-PE, CD31-FITC, CD34-APC,
CD45-PE-Cy7, CD13-PE, CD29-APC, CD54-APC, CD73-PE (Beckman Coulter,
CIIA, R&D, Kanana).

IToBepxHnoctHei ¢peHotunn MIIK denoBeka ompenesnsiics ¢ HMCHOJIb30BAHHEM
MoHokJIoHATBHEIX aHTHTen CD3-PC7/ECD, CDA4-PC5, CD8-FITC/PC5, CCR7-PE,
CD25-PE, CD45RO-ECD, CD119-PE, V89-FITC/PC5 u CD45-FITC/CD4-RD1/CD8-
ECD/CD3-PC5 wmun CD45-FITC/CD56-RD1/CD19-ECD/CD3-PC5  (Beckman
Coulter, CIIA, R&D, Kanana). Jlna BHyTpukieTouHoro onpeneneaus UOH-y, NJI-4
u HectuHa B T-mumdonurtax ucnonszoBamch MAT x UDH-y wim WJI-4 (Beckman
Coulter, CIIIA) u nepBuunble anTuTeNa K Hectuny (R&D, Kanana).

Jlnst onerku npomudeparuHoro otBeta MIIK B xonmenTpammn 1x107 kieTok/mi
npeIBapuTeIbHO  OKpamuBaiu  kKapOokcuduryopectiemnom  (CFSE)  (Sigma,
['epmanus) B konneHntparuu / WM. Oxpamenabie CFSE KIeTKH KyJIbTHBHPOBAIA
B KOHIEHTpammn 2%10° KkneTox/myHKy B Tedenne 6 mmm 10 JHeH B MPHCYTCTBHE
2,5 Mkr/min ®T'A u muenuHoBBIX AT (10 MKr/min) B yBIaxxHeHHOH aTMmochepe ¢ 5%
CO, mpu 37°C. Jlns aHanm3a KJIETOYHOTO JEJICHUS OBUTH yCTaHOBIICHBI TPAHMIIBI
nonynsarmuu CD3'T-kneTok cpemu XuMBBIX IMMQPOLHUTOB, B Mpeaenax KOTOPOi
BEITensM cyononynsiuun CD3'CD4", CD3'CD8", CD3'CD45R0O*, CD4'CD45R0O",
CD8'CD45R0O*, CD3'CD119", CD4'CD119°, CD8'CD119" T-nmumdormTos.
[Ipomudeparuss omeHWBANACh KaK TPOIEHT HEMPOITHPEPUPYIONTUX (CFSEhi)
U 1poraudepupyrommnx (CFSE'O) T-xmetok. Pe3ynpTarsl perucTpupoBaINCh HaA
50 000 coOwrtuii B cimyqae [D. A. Fulcher, 1999].

Hmmynoyumoxumuueckuti memoo onpeodenenue necmuna 6 MCK mpoBoguiu
C WCIIOJIb30BAaHUEM TEPBUYHBIX MOHOKJIOHAJIBHBIX MBIIUHBIX AT K HecTuHY (R&D,
Kanana); aHTHTel K  WMMYHOIVIOOYJIMHAM  MBIIIH,  KOHBIOTHPOBAHHBIC
¢ mepokcupazoir (Sigma, I'epmanwmsi); aHTHTET K HMMMYHOTIJIOOYJWHAM MBIIIH,
MeveHble QuryopeciienH-u3oTuonnHaTomM (Sigma, I'epmanus).

Hwmynogpayopecyenmuviii memod. MCK  (1x10%/M1)  KOKyIBTHBHpOBAIH
B JIYHKaxX 24-JIyHOYHOTO IUIAHIIETa C HECTUMYJMPOBAHHBIMH ¥ MHTOTCH-
akTuBHpoBaHHBIMH ~MIIK, KOHIEHTpamust KOTOPHIX cocTaBmsiza  1x10°/mi
C WCIOJb30BAaHHEM TOJYNPOHUIIAEMOW MEMOpaHbl ¢ JIUaMETpoM Tmop 5 MKM
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(Nunc, T'epmanms). Omnpeneneaue  IDO-mosutuBapix MCK — mpoBoauian
UMMYHO(DITyOPECIIEHTHBIM METOJIOM C Ucnojb3oBanueM aHTu-IDO-antuten (Abcam,
AHrnus) W BTOpUYHBIX aHTuTeNn, MeueHblx NL557 (R&D Systems, Kanana),
B KoHIeHTparusax 10 u 5 MKr/mi1, COOTBETCTBEHHO.

Humynopepmenmuoiii anaauz. KoHneHTpauu npocrariananaa E2 (ParameterT'vI
R&D Systems, CIIIA), tpombonutaproro pocroBoro ¢akropa PDGF-BB (Quantikine
Human PDGF-BB R&D systems, CIIIA), “MMYyHOTI00YIHHOB OTIEIBHBIX KJIACCOB
(1gG, IgM u IgA, 3AO «Bekrop-bect», P®), nurokunos UOH-y, DHO-a, 1JI-10
(«Bekrop-bect», P®) m TPD-f (KAC1688, Invitrogen, Kanama) onpenensiin
B CyNEpPHATaHTaX MHTOTCH-/MUCIIMH  CTUMYJUPOBAaHHBIX  KyubTyp  MIIK
B npucyTcTBUU Wik oTcyTcTBHH MCK M B CHIBOPOTKE KPOBH C HCIIOJIb30BaHHEM
KOMMEPYECKUX TecT-cucTeM. ONTHYECKYI0 IUIOTHOCTh HCCIENYEeMbIX 00pasioB
u3Mepsuia Ha cniektpodoromerpe BRIO-SIRIO (SEAC, Utanus).

Cmamucmuueckas 06pabomxka TaHHBIX TTPOBOIUIIACH C PUMECHEHHEM ITaKETOB
npuKIaaHeIXx nporpamm  Statistica 6.0 (Bepcus 6-Index, StatSoft Inc., CIIIA,
JULIEH3UOHHBIIN HOMeED AXXR012E829129FA, CEepUUHBIIN HOMeED
NXM12EU007224005571601) u Microsoft Excel 2010 (Bepcus 14.0.6129.5000,
cepuiinbiii Homep 02278-001-0000106-38272) nus Windows XP u MedCalc 12.5.0.0
(MedCalcSoftware, benbrus), aganTHPOBAaHHBIX JUIS MEAUKO-OMOJIOTHYECKUX
uccienoanmii [O. 0. PeOpopa, 2002]. OmnpenencHue pedepeHTHBIX 3HAYCHUN
kodpounmenra  MCK-uHIynupoBaHHOH — cympeccud K =~ MHTOreH/MUEITHH-
ctumynupoBanHoi npoiudepanuu MIIK mpoBeneno mytem BorauciaeHus 95%
JIOBEPUTEILHOTO  WHTepBasia.  Jns  cpaBHEHWS  TpYII  KCIOJB30BAINCH
Henapamerpudeckue Meroabl: ManHa—Yutau U tect (Mann-Whitney U-test),
kputepuii Bunkokcona (Wilcoxon, W-test), meron ®puamana (Friedman ANOVA,
F-test). Jlns aHamm3a B3aWMOCBS3M TPHU3HAKOB TPUMEHSJICS METOJ pPaHTOBOU
koppermsiimn~ Criupmena  (Rg).  MHTepmperarusi  MOJYYeHHBIX — pe3yJIbTaTOB
OCYIIECTBJISUIACH TYTEM OINpeAeiieHUs] WX cTaTUcTHUeckod 3HaumMocTH (P<0,05)
U olleHKH KimHu4eckor gqocroBepHocTr (ROC-anamu3 C BEIUMCICHHEM ILIOIAN MO
kpuBoii (AUROC), 95% noBepUTEIIBHBIM HHTEPBAJIOM, YYBCTBUTEIBHOCTHIO (%0)
u cienuduaHocThO (%)).

OCHOBHBIE PE3YJIBTATBI UCCJIIEAOBAHUSA

In vitro ouenka nmmynomonyaupywmux cBoiictB MCK nanuentos ¢ PC

MeTo1010rM4ecKuil MOAX0/ K KyJbTypaJbHBIM HCCIEAOBAHUSIM OTpaOOTaH Ha
DAD. OueHka MUENUH-CIIENU(PUIECKOTo NpoaudepaTUBHOTO OTBETa CILJICHOILUTOB
npoBeieHa y 6 310poBbIX Kpbic B mpucytctBun MCK mepBoro maccaxa 310pOBBIX
KpPBIC Y KUBOTHBIX C BBIPAXXECHHOW KIMHUYECKOW KapTUHOW DAD B COOTHOLICHUAX
MCK:cmurenomuter — 1:10 m 1:100. Jlo6aBnenme MCK kak kpeic ¢ DAD, Tak
W TPYNIBl CpPaBHEHUS K CIUIeHomHWTaM B cooTHomieHuu 1:10 B paBHOU cremneHun
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CTATUCTUYECKU 3HAYUMO HMHTHOUPOBAJIO aHTUTECH-CHEU(PUUECKYIO Mposndeparuio
CIUICHOIMTOB (MPOLIEHT MHTHOMPOBaHUS cOCTaBWiI, B cpeaHem, 56,0+8,2%), B To
BpeMs kak gobaBiearne MCK k cruteHomuTam B cooTHomeHuu 1:100 aHamoruaaoro
s dexTa He BBI3BIBANO. Ha OCHOBaHWM MOJTYYEHHBIX PE3yJbTATOB B JATHHEHIIHIX
WCCIIeNOBAHMSIX MO m3ydeHuro Biusaus KyabTyp MCK Ha peakmmu T-mumdonmTos
In vitro ucrosik3oBano cootHorrenue 1:10.

MCK KM mnanuentoB ¢ PC umenn xapakrepusiii penotun (axcmpeccuss CDI0,
CD105, CD44 u CD119, npu otcyrcteun CD34, CD31, CD45, CD14), coxpansiiu
MOJINTIOTEHTHOCTh Ha TPOTSHKEHWH 4 W3YyYCHHBIX MAacCaXed M HE OTJIMYAIUCh OT
KJIETOYHBIX KYJIbTYpP, TOTYYECHHBIX OT 370POBBIX JIHII, IO CBOUM MOP(OTOTHUECKHM,
(EHOTUTTNYECKUM M (PYHKIIMOHAIBHBIM OCOOCHHOCTSIM (PUCYHOK 1).

A.

i 99,4%

B. ’
CD105
02% 04% 0.2%
r. ———
CD34 CD31 CD14

[Tpumeuanne — A — korpmrosHTHas KynbTypa MCK 1-ro maccaxa nmanuenra ¢ PC (yB.100x); b —
¢denorunmnueckas xapakrepuctuka MCK 1-ro naccaxxa mauuenta ¢ PC; B — nanpaBnenHas
amuniorenHas audpepenunporka MCK KM nanmenTa ¢ PC (yB. 100%); I' — HanpaBieHHast

ocreoreHnas auppepernnporka MCK KM nanuenra ¢ PC (yB. 100x%).

Pucynok 1. - Mopgo-penornnnyeckas xapakrepuctuka MCK KM nanunentos ¢ PC

Denomunuueckas Xapakmepucmuka MOHOHYKIeapos nepugepuieckoi Kposu
nayueHmos ¢ paccesaHnHvim ckiepozom. Y mamueHtoB ¢ PC 1o cpaBHEHUIO
C KOHTPOJBHOW TPYNIOW HE BBISBICHO CTATHCTUYCCKU 3HAYMMBIX Pa3IUYMiA Kak
B OTHOCHUTEIIPHOM, TaK W B aOCOJIOTHOM KOJIMYECTBE OCHOBHBIX IOMYJISINAN
auMQpoOIUTOB Tepudeprudeckoii KpoBH. [Ipu 3TOM yCTAaHOBJICHO TIOBBIIICHUE
a0COJIIOTHOTO KOJUYECTBA «ABOWHBIX HETaTUBHBIX» T-TMMGOIUTOB ¢ (HEHOTUIIOM
CD3'478 (99,2 (67,5+150,7)x10%n u 77,6 (62,7+105,3)x10%1 cooTBeTCTBEHHO,
p=0,026, U-test), HKT-kierok ¢ ¢enoruom CD3"56% (11,0 (3,36+30,8)x10%x
u 6,0 (2,14+10,4)x10%1 coorsercrBenno, p=0,015, U-teSt) ¥ OTHOCHTEIBHOrO
kommyectBa CD25-no3utuBHBIX T-mumdonwuros (2,8 (2,1+4,2)% u 1,8 (1,2+2,9)%
cootBeTcTBeHHO, p=0,001, U-test) Hapsay co CHHXKCHHEM OTHOCHUTEIBHOTO
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(2,38 (1,20+3,90)% wu 3,22 (1,95+6,90)% coorBercTBenno, p=0,025, U-test)
W TEHACHIMEH K CHIDKEHHIO aOCOJIOTHOTO KojudecTBa T-muMQonuToB
¢ ydT-kierounsiM  penentopoM  (y8T-mumdormrel) (25,2 (10,6+46,6))x10%1
u 42,6 (19,6+78,1))x10%1, p=0,077, U-test).

VYcraHoBleHO yBenM4eHHE KoinuecTBa JPDEKTOPHBIX [-KIETOK MaMATH
¢ ¢enorunmom CD3"45RO'CCR7 B mepudepnueckoit kpou maruenToB ¢ PC mo
cpaBHeHWI0 ¢ rpynmoi cpaBhHenus (17,0 (14,5+20,5% wu 13,7 (8,9+15,4)%
cootBeTcTBeHHO, p<0,05, U-test). KosmuectBo 3ddekTopHbIx T-KIETOK NaMsATH
KOPPEITUPOBAIIO C OOIIMUM TMPOIEHTOM T-KJIETOK MaMsITH B MEepUPEPHUIESCKON KPOBU
kak B rpynmne cpaBHenus (Rs = 0,64, p<0,02), tax u y nmamuentoB ¢ PC (Rs = 0,76,
p<0,01). [TomydeHHbIC TaHHBIC TO3BOJWIM B JAJIBHEHUIIEM HCIIONIB30BaTh (DEHOTHI
CD45RO" T-nuM¢poumutoB Ui XapaKTEPUCTHKM (YHKIMOHATHLHBIX CBOWCTB
s¢ddexropusx CD4™ 1 CD8" T-ki1eTok maMsaTH Kak in Vitro, Tax u in Vvivo.

In vitro oyenxa erusnus MCK na nponugepayuio T-numoyumos nayuenmos
¢ PC. Ouenka wummyHocynpeccuBHoro BiausgHUs MCK mnamuentoB ¢ PC Ha
npomudepanuto CD3'45RO™ T-numdouuToB U cyOnONMyNsIuii IPOBOIUIACH ITyTeM
MIOCTAaHOBKH cOBMecTHOTo KysibTuBupoBanus MCK pannux (1-2) maccakeit ¢ MUTOTeH-
u MuenuH-ctumynupoBanubivu  MIIK B cootHomenmn MCK:MIIK - 1:10 ¢
JTanbHEUITUM MOJCYETOM KO3 (PUIIMEHTOB CYNPECCUH KIETOUHOU Mponudeparui.

AHanu3 BeIpakeHHOCTH UHruoutopHoro Biausauss MCK npoBoauics ¢ yueTom:
a) tumna kierouno KynbTypel MCK (ayromormunas (n=13) / amnorennas (n=12));
0) tuna crumynsTopa npoiudepanun TuMporuToB (PI'A u pMOI'1.125); B) ypoBHS
BBIPAXXCHHOCTH HEeBposiormdeckoro aedunura namuentos (EDSS).

Ha pucyHke 2 mpeacTaBieHbl OpUTHHATBHBIE TOYCYHBIE AMArpaMMBl M HX
MPOCKIIMM B BHJE THUCTOTPAMM pE3yIbTaTOB MPOTOYHON HUTODIYOPUMETPHH,
oTpaatonue n3MeHenue nponudeparun CD3'CD45RO™ T-KIeTOK MaMsTH B OTBET
Ha TIOJUKIOHANBHBIA MHUTOTeH DPI'A B MPUCYTCTBHUU U OTCYTCTBUU ayTOJOTHYHBIX
MCK 2 maccaxa y mamuenta ¢ PC. Crnonrannas npomudepanus CD3'CD45RO*
T-mumdonnror cocrapmina 0,8%. obasinenne ®I'A (pucynok 2, B) 3HaunTeBHO
CTUMYNHpOBaANIO Tpoiudeparnuio T-KIETOK MaMsATH, U MPOLEHT CFSE"® kierox
cocraBui 63,3%, B To BpeMs Kak B npucyTcTBuH aytoiormdubix MCK (pucynok 2, B)
KONMYECTBO  MPOIN(EpHPYIONNX MHTOreH-cTuMynupoBanabix CD3'CD45RO*
T-mumdoruror camxanock 10 31,3%.

T-xieTkn maMsaTu kak manueHToB ¢ PC, Tak U 3M0pOBBIX TOHOPOB pearupoBaIn
OJIMHAKOBBIM KOJIMYECTBOM Tpoiudepupyrommx kiaetok. JlobaBmeame MCK B
KyneTypy PI'A-ctumynupoBannbix MIIK kak mamuentoB ¢ PC, Tak m B rpymme

CpaBHEHHSI TPUBOJWIO K CTATUCTUYCCKHM 3HAYUMOMY CHWIKEHHUIO Tpoiudepanun
CD3"CD45RO" T-mumdormTo 1 CD4'CD45RO™ u CD8'45R0O" kieTox.
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A. MIIK b. MIIK+®TA B. MITK+®TA+MCK

1 ke %

-

CD3*'CD45RO" T knerku

0.8%

CFSE™

CFSE

[pumeuanue — A — MIIK — ciontannas nponudeparus CD3"CD45RO™ T-kiieTok namsTy;
b — MIIK+®T' A — ®I'A-unayuuposannas nponudeparus CD3"CD45RO™ T-kineTok mamsry;
B — MIIK+®I'A+MCK — ®I'A-unnynuposansas npoudpepauus CD3"'CD45RO™ T-knetok
namsTH B pucyrctBun ayrosorndabix MCK 2 maccaxa.

Pucynok 2. — KotnuecTBo npoJingepupyomux CFSE" CD3'CD45RO" T-kieTok namsru
NPH MUTOreH-MHAYIMPOBAHHOI nposnpepanuu B npucyTcTBuM 1 orcyrcTBun MCK

Peructpupyemas nponmudepanus Ha MuenuHOBBIH AT MOI'1.155 oTMedanach Kak
y nauueHToB ¢ PC, Tak U B KOHTPOJILHOM Trpynne cpaBHeHHUs. Y manueHToB ¢ PC
konmuuecTBo nporudepupyromux CD3*45RO™ T-mumdormTo B otBeT Ha pMOI 1125
CTAaTUCTHUYECKHU 3HAYMMO MPEBBINIATIO0 aHAIOTUYHBIN TTOKA3aTeNlb B TPYIIE CPAaBHEHUS
(47,8 (27,2+53,8)% u 24,9 (16,2+30,2)% coorBeTcTBeHHO, U-test), B ocHOBHOM, 3a
cuer nomymsin CD8'CD45RO™ T-kiIeTok, Te KOMMYECTBO MPOIH(EPHPYIOMIX
KIeTok cocraBwio 57,8 (31,8+78,7)% mo cpaBHEHHIO ¢ TPYIIOW CpPaBHCHUS
30,0 (20,0+57,9)%, p<0,05 (U-test). JJoGaBnenue ¢ kyabTypel MCK mnpuBoauio
K CTaTUCTHUYCCKH 3HAYMMOMY HWHTHOUpPOBaHWIO IN VItro mposmdepanuu MUCITHH-
CTUMYJUPOBaHHBIX T-TuM(pOIMTOB KaK y nmarueHToB ¢ PC, Tak u B rpymme cpaBHCHHUSI.

JIytst XapaKTepUCTUKH CTEMEHN BRIPAXXEHHOCTH MHTHOMpYytomero BiwmstHusT MCK
Ha MpoJU(EPaANHI0 MUTOTCH-/MUCITHH-CTUMYJIUPOBAHHBIX T-KIETOK MpeaioKeHa
dopmyia pacuera kodpdunrenTa cynpeccun nposudeparuaoro orsera K (%):

Irpmex X 100

K =100 - . :

rae mex — KonudectBo nmponudepupyromux T-mumdorutoB B kokyiasType MITK
n MCK, cTUMyIupoBaHHBIX MHUTOreHOM/aHTureHoMm, %; I, — KoJIM4YECTBO
nposudepupyromux T-TuMPOIUTOB, CTUMYIHUPOBAHHBIX MUTOT€HOM/aHTUTE€HOM, %0.

Kosdpdunmentsr cympeccun MCK B OTHOUIEHMM MHTOTEH-WHIYIUPOBAHHOU
nponudeparuun  T-kineTtok mnamsatd nanueHToB ¢ PC u rpynmbl  CpaBHEHUS
CTATUCTHYECKH 3HAYMMO He pa3nnuanuch. Tak, y manuentos ¢ PC k CD3'CD45R0O"
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mumdormToB coctaBun 26,1 (16,3+44,3)%, CD4'CD45RO* nmmdponutos -—
30,6 (20,6+41,7%)% u CD8'CD45RO" knetox — 15,3% (3,4+21,1%), a B rpymme
cpaBHenus - 25,7 (16,4+40,3)%, 30,0 (21,0+41,7)% wu 156 (6,3+24,3)%
coorBeTcTBeHHO (U-test). Ilpu 3TOM He BBISIBICHO CTATUCTHYECKH 3HAYMMBIX
ommunid B kKodddummenTax cynpeccurt Keps+cpasro+ HeCTICI(IUECKON Tpoiudepanuu
T-numdonuroB  amnorennbiMu (30,7  (20,0+43,3)% wu 25,7 (16,4+40,3)%)
u ayronoruunbivu (25,8 (15,8+44,3)%u 21,1 (17,6+34,2)%) MCK B rpyriie naiueHToB
¢ PC wu 3710poBBIX JOHOPOB, COOTBETCTBEHHO. K pMOI'1 1o5-HHIYIIPYEMOK
npoaudepanun T-kiaeTok mamatu mnanueHToB ¢ PC cocrasunmm 47,5 (29,9+74,1)%
IpH AJUIOTEHHOM KysibTuBHpoBanuu u 44,9 (26,3+58,8)% mnpu ayToslormyHOM,
p>0,05 (W-test) u cTaTHCTHYECKH 3HAYMMO HE OTJIUYAINCH OT aHAJIM3UPYEMBIX
nokaszateneid rpynnsl  cpaBHenus (44,1 (29,3+55,7)% wu 47,6 (42,3+55,5)%
cooTBeTCTBeHHO, U-test).

OTcyTcTBHE  CTAaTUCTUYECKM  3HAUYUMBIX  pa3iMuyuid B CHOCOOHOCTHU
ayTonoruvabix u amtoreHHbIx MCK wHrnOupoBath mnpomudepamuro T-kimeTok
namsaTi nanueHToB ¢ PC kak npu ctumynsiiuun MIIK ®I'A, tak 1 pMOI 1125 ABUIOCH
OCHOBaHHMEM JUIsi OOBEIWHCHHWS JaHHBIX, TMOJIYYEHHBIX TPHU AJLIOTCHHOM
M ayTOJOTMYHOM KymbTHBHpoBaHHH. K mpomudepanmn CD3'45RO™ T-knetox mpu
KyabTUBUPOBAaHUU pMOI'1 175 CTAaTUCTHUECKN 3HAYMMO TPEBBINIANT aHATH3UPYESMbBIN
nokaszaTelib npu cruMyisinuu kietok OI'A (47,0 (26,7+73,1)% u 26,1 (16,3+44,3)%
cootBeTcTBeHHO, W-test). Kk muenuH-crienmpuyeckoir mponudeparu  oOpaTHO
IpoIopHroHaabHo KoppenupoBan ¢ EDSS mammentoB ¢ PC (Re= -0,53, p<0,05).
MCK oxka3biBanu 0ojiee BBIPAKEHHBIA CYNpEeCCUBHBIA 3(P(HEKT Ha Mpoaudepanuio
T-mumporUTOB y MallMeHTOB C MEHEE BRIpAXEHHOW MHBanMau3amuei mo EDSS, gto
HE0OXOMMO YUYHUTHIBAThH MIPU OTOOpE MalMeHToB A Tpancmantaiuu MCK.

st oneHku TepaneBTUYecKor addexTuBHOCTH ayTosoruunbix MCK y
nanueHToB ¢ PC npemyioxensl pedepeHTHbIe 3HaUeHUsT KOAPOUIIMEHTOB CYIIPECCUU
K mipu in vitro koxyneruupoBannu ¢ MCK (tadimma 2).

Tabnuna 2. — Pedepentnbie 3Hadenus koddunmentos cynpeccun K (%)

Koadumment cynpeccuu K (%) PedepenTHoe 3HaueHue
k anturen-necnenuduyeckoii nposudepanun (B oreetr Ha PI'A) >20,2 %
Kk anTuren-cnennguueckoii npommdepannu (B orBer Ha pMOI'1.125) >41,3 %

MCK, K Kkoropblx HaxomsaTcs B Tmpeneidax pedepeHTHBIX 3HAuYCHUH,
PEKOMEHIYIOTCA I KJIETOYHOU Tepanuu nanueHtos ¢ PC.

Mexanusmbl MCK-uHaynupyeMoii HMMMYHoOCYNIpeccHd Y nanueHToB ¢ PC

[Iposeneno JIOITOJIHUTEIILHOE KYJIbTUBUPOBAHUE ®I'A-/pMOI'1.125-
crumynupoBaHHblx MIIK manmuentoB ¢ PC (n=15) w 310pOBBIX JIHIl TPYIIIIBI
cpaBHeHus (N=9) He TONBKO B MPHUCYTCTBUU ayTOJOTHYHBIX-/ayumoreHHbIx MCK,
HO U Npu J00aBICHUU CYNEPHATAHTOB, MOJIYUYEHHBIX OT KOH(DIIOAHTHBIX UHTAKTHBIX
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kyaeTyp MCK, a Taxxke ot paznuunbix KOKyiasTyp MIIK nu MCK. CynepHatanTsl OT
MHTaKTHBIX KyJIbTyp MCK He oka3blBasii BEIPAXKEHHOTO BJIMSHUSA Ha MpoJUdeparuto
JUMQOIUTOB HE3aBUCUMO OT THITA HCIIOJIb3yeMOro IN VItro cTUMyIATopa KJISTOYHOTO
JIeJieHusl, B TO BpeMsl Kak J00aBJICHHE B KYJbTYpy CYHNEpPHATAaHTOB OT KOKYJIBTYp
MuTOreH-/MuenuH-ctumysimpoBaniblx MIIK ' MCK npuBOAMIO K CHUKCHUIO
KonmyecTBa mpohudepupyrommx T-kiaeTok B 00€MX UCCIEAYEMBIX TpymHHax.
Kosdpdpunmnentet MCK-onocpenoBannoit cynpeccuu T-kiaeTouHoU mnponudepanuu
CTaTUCTUYECKU 3HAYMMO HE OTJIMYAIMCH OT AHAJIOTHUYHBIX MMOKAa3aTeNeH, MOJIyYEHHBIX
JUISL CYTIEpPHATAHTOB KOKYJIBTYp B OOEUX HCCIENyEeMbIX Ipynmnax HE3aBUCHUMO OT
anTureHHoro crumyistopa (W-test).

Ponv  npocmacnanouna E; 6 MCK-unoyyupyemot — umMMYHOCYNpeccuu.
KoncturytuBnas mnpoaykuuss I[II'E; MCK mamumentoB ¢ PC perucrtpupoBanack
B HE3HAYUTEIBHBIX KOJIUYECTBAX, HE OTJIMYAJIACH OT MTOKA3aTENEN TPyl CPABHEHUS
u cocraswia 77,9 (37,8+717,0) nr/mn1 u 91,8 (26,4+321,0) nr/mn, p>0,05,
cootBeTcTBeHHO (U-test). Ilpu sToM, MO CpaBHEHHIO CO CIIOHTAHHOW MPOIYKIIUEH
HE OTMEYAJOCh CTATHUCTUYECKM 3HAYMMBIX pa3nuuuid Takxe B npoaykuuu [II'E,
MIIK nanuentoB ¢ PC u rpynmnbsl cpaBHEHUS, KyJTbTUBUPYEMbIX KaK B MIPUCYTCTBUU
®I'A u pMOI', Tak ¥ npu H00aBIECHUU CYNEPHATAHTOB MHTAKTHBIX KyJabTyp MCK
pa3nuuHbix naccaxked (pucyHok 3). JloOarnenne k. MIIK kak ayTOJOTHYHBIX, TaK
n awtoreHHelx MCK mnpuBommno k peskoMy ysenudeHuto mnpoaykuun [II'E;
HE3aBUCHUMO OT YCJIOBUM KyJbTuBUpoBaHus. I[Ipu 53ToM Oosee BbIpaxkeHHas
cynpeccusi npoiaudepaTuBHOrO OTBeTa Habmoaanack B KokyabTypax MIIK u MCK
c BeicokuM conepxkanueM II['E; B cymeprarantax kineTowHbix KyiabTyp (Rs=0,47,
p=0,049), gto noarBepxkaaer yuactue [II'E, B mexannzmax MCK-menuupoBaHHON

5000 < 1881 1828
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Pucynok 3. — Konnenrpauus III'E; B cynepHaTaHTax KJIeTOYHBIX KYJbTYP
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HUDH-eamma — unooneamun-ouoxcueenazuuvlil nymo ummyrnocynpeccuu (M®@Hy-
IDO-mexanuszm ummynocynpeccuu). B uaraktabix kynbrypax MCK namuentos ¢ PC
KOHCTUTyTHBHass dkcnpeccuss IDO  He ompenmemsutace. B mpucyrcTBum
HectumynupoBaHnHHEIX MITK MCK cna6o sxcnpeccupoBamu 1DO. KynsruBupoBanue
MCK ¢ ®I'A-aktuBupoBanabiMu MIIK nanuentos ¢ PC npuBoauiio kK 3HaUUTETBHOMY
yBenumueHnio dkcrnpeccun |1DO. Jlnsg mokazaTenbcTBa TapakpUHHOTO — BIUSHUS
MPOBOCHATUTENBHBIX (PAKTOPOB CO CTOPOHBI AKTUBUPOBAHHBIX JIUM(OLUTOB Ha
skcnpeccuto IDO B MCK mpoBeneHO COBMECTHOE KYyJIbTHBHPOBAHHE KICTOYHBIX
KyJIbTYp C HCIOJb30BAaHUEM TNOJYNPOHHULIAEMONM MEMOpaHbl, pa3aelstolen
MOIYJISLIAU MCK u ®I'A-/pMOI'1.105-aktuBUpoBanHbix  MIIK. MCK
skcrpeccupoBaii IDO Ha BBICOKOM YpOBHE TOJBKO NpPH KOKYJIBTUBHPOBAHUHU CO
ctumynupoBanHbiMu MIIK, He3aBUCHMO OT HAIUYUS MEXKKIETOYHOTO KOHTAKTA.

B xokynbrypax HectumynupoBanueix MIIK ¢ MCK, skcnpeccupytommmu IDO
HA HU3KOM ypoBHe, mpomudpepanus CD4" T-numdorutoB He Habmomanack. IIpu
MUTOT€H-UHIYIIUPOBAHHON aKTUBALIMM KOJIMYECTBO HEMPOIUPEPUPYIOLTUX CFSE™
CD4'T-mumdoruTos coctaBuio 33,6 (27,4+49,6)%, Torna Kax B npucyrctBun MCK,
BBICOKO 3kcnpeccupytomumu IDO, npomudeparuBnas aktuBHOCcTh MIIK cHUXamace,
1 konmuectBo CFSE™ CD4'T-knetok nocturamno 70,8 (52,4+81,7)%, p<0,05 (W-test).
Cympeccus nponudepaTuBHOro oTBera T-1UMQOIUMTOB OTMEUYaNach TOJBKO MPU HX
kokynpTuBUpoBaHUU ¢ MCK, »skcnpeccupyromumu IDO Ha BBICOKOM ypOBHE
(Rs=0,63, p<0,05).

Konnentpanms NPH-y B cynepHaraHTax, NOJYyYEHHBIX OT HECTUMYJIMPOBAHHBIX
kyaeTyp MIIK mnammenTtoB ¢ PC, He ommuyamack OT TakOBOW KOKYJIBTYD
HectumyupoBaHHHBIX MIIK m MCK wu cocraBwia 44,5 (36,6+100,0) nr/min u
67,6 (42,0+124,2) nir/mi cootBeTcTBeHHO, P>0,05 (W-test). /loOaBnenue B KyJIbTypy
MIIK necnennpuyeckoro MUTOreHa NpUBOAMIO K yBelndeHuto npoaykiuu UOH-y
no 1778,7 (499,0+1816,8) nr/mu, p<0,01 (W-test). [Tpu kokynsTuBUpOBaHUU DI'A-
ctumysinpoBanHbix  MIIK ¢ MCK konuentpamusa WOH-y cHmwxkamace 10
704,1 (140,6+1267,8) nr/min, p<0,05 mo cpaBHEHHIO ¢ KOHIIEHTpAIIUEH B KYJIbTypax
MIIK, kynetuBupyemMbix B otcyrctBun MCK (W-test), uro koppemupoBaio
¢ ypoBHeM skcmpeccun IDO B MCK (Rs= —0,6; p<0,05). Anamornynsie pe3yabTaThl
no MCK-onocpenoBanHoit wunruounuu npoaykuun HWH®-y mnonydensl mnpu
kokynbTuBUpOBaHuU pMOI -ctumynupoBanubix MIIK ¢ MCK.

BosneiictBue MDH-y, onocpenosannoe perenropom MOH-y 1 tuma (IFNGR1,
CD119), siBnsieTcst HEOOXOJMMBIM YCIOBUEM JIJIS TIPOSIBICHHUSI MM YHOPET YIS TOPHBIX
ceorictB MCK. Ilepenunbie kyneTypel MCK nanmentoB ¢ PC xapakrepu3oBanuch
BbICOKOH akcmpeccuerr CD119 — 99,3 (98,5+99,4)%. IlonydyeHHbIE pe3yJabTaTh
CBUIECTEIBCTBYIOT O BO3MOXXHOM CBsA3bIBaHUM WM®DH-y co cBOoMM peuentopoM, 4To
WHAYIUPYET BHYTPUKIETOUHYIO akTHBaIuio skcnpeccun IDO B MCK.
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B xynbrypax mnammentoB ¢ PC mpoBemen anamu3 oskcmpeccun CD119
Ha  MHUTOTCH-/MHUCIMH-CTUMYJIUPOBAHHBIX  T-muMporuTax i ONpeAesICHUs
BO3MOXKHOTO JIONOJHUTENBHOTO OHWOMapkepa OIEHKH HMMMYHOCYIIPECCUBHOTO
BrusHus KynsTyp MCK. Cnontannas skcrnpeccus CD119 na CD3™ T-nmumdonurax
namuentos ¢ PC, a takxe nHa CD3'CD4" u CD3"CD8” T-k1eTouHbIX CyOnOmyIAnuaX
naiuesToB ¢ PC  cocraBmma 73,8 (66,6+85,1)%, 74,8 (51,6+78,7)%
u 26,2 (17,5+61,9)% coorBerctBeHHO. B DI A-CTHMYNIHPOBaHHBIX KYJIbTypax
CTaTUCTUYECKHU 3HAYHUMOE CHIDKCHHE CD119°CD3" T-mumdoruTon
(45,8 (35,1+66,3)%) ycTaHOBJICHO, B OCHOBHOM, 3a CUET CHW)XCHHS KOJIUYECCTBA
CD119°CD4" T-kmerox (44,5 (27,5+59,2)%). AmHanornusHas TeHACHIIHS
HaOmonanace B pMOI-ctumynupoBanHbix T-nmumpountax. Jlob6aBnenue MCK
B KynbTypy MIIK mpuBommno k ysenudyenuto konmdectBa CD119-mo3uTuBHBIX
CD3", CD3'CD4" u CD3"CD8" ki1eTok mpu MHTOTEH- 1 MuennH-ctTuMyJsiun MITK
(p<0,01 wm p<0,05 coorBercTBenHo, W-test). Ilpu sTOoM skcmpeccuss CD119
Ha T-muM@oIMTax HaXOIWIaCh B OOpaTHOW 3aBUCUMOCTH OT MHUTOTCH-/MUCITHH-
WHIYIIUpOBaHHOW mponmdepariu aHamu3upyeMbix kietok (Rs= -0,8, p<0,001, R&= -
0,63, p<0,05 coorBeTcTBEeHHO). YunThIBas KHMHETUKY 3Kcnpeccun MDOH-yR1 B xome
KJICTOYHOTO KA (UP-peryJisnus repe BXooM B a3y S), HOBBIIIICHHE SKCIIPECCHH
CD119 Ha axTUBUPOBaHHBIX T-KJIeTKax BCIIEJCTBUE KOKYJIBTHBUPOBAHUSI C
KJIETOYHBIMU KYJbTYpPaMH JOMOJHUTEIBHO XapaKTePU3yeT HMMYHOCYIPECCUBHBINA
norennuran MCK nauuenTos ¢ PC.

¢ dexT KierouHoi Tepanuu ayroaorndyubiMu MCK y nauuenrTos ¢ PC

Denomunuyeckas xapaxmepucmurka aumgoyumos nayuenmos c¢ PC nocne
KnemoyHot mepanuu. Y manueHToB ¢ PC B TedyeHue mnepuoaa HaOIIOCHUS
HE OTMEYAJIOCh CTATHUCTHYECKH 3HAYMMBIX Pa3IMUUi B COJICPKAHUH JICHKOIIMTOB
u iuMporuToB B epudepuueckoit kpou (W-test). KomnuectBo T- u B-mumdonuTos
CTATUCTHYECKH 3HAYMMO HE W3MEHSJIOCh Ha TpoTsokeHnn 9-12  mecsies
nocTTpaHciianTanuonHoro mepuona (F-test, W-test), uro cBumerenscTByeT 00
OTCYTCTBUU  BBIPAKEHHOTO BIMSHHUS KJICTOYHOW TEpamud B  OTHOIICHUU
OTHOCUTEIPHOTO  KOJMUYECTBA OCHOBHBIX TIOMYJSIIIUH  KJIETOK  aJanTHBHOTO
UMMyHHUTeTa (Tadmmna 3).

K 10 pgHio mocie TpaHCIUIAHTAIMK CTATUCTUYECKA 3HAYMMO CHH3UIIOCH
komuuectBo CD3", CD4" u CD8" T-kneTok, JKCIpPEeCCHPYIOIMX Ha MeMOpaHe
paHHUl akTUBaMOHHBIN Mapkep CD25 ¢ BoccTaHOBIEHNEM UCXOTHOTO KOJIMYECTBA
CD25-no3utuBHbix T-mumporutoB k 1 Mmecsany mnepuoga HabGmroaenus. Hapsnmy
C 3THUM, TIOCJIe KJIETOYHOM Tepanuu y manueHToB ¢ PC ycTaHOBIEHBI CTATUCTUICCKU
3HAYUMBIC pa3Iu4us B PeHOTUIIC TUMGOITUTOB, XapaKTepu3ytonue (yHKIINOHATEHbIC
W3MEHECHHUS KJIETOK. Tak, K 3 Mecsy Tmepuojga HaOMOIEHUS KOJIUIECTBO
nupkyupyromux T-xenmepo ¢ ¢enorunom CD3'4" cHmkxamoch ogHOBpEMEHHO
¢ yBenuuenueM konudectsa CD3'8" T-mumdponuros (p<0,05, W-test).



Tabnuna 3. — Jlunamuka GEHOTUITMYSCKUX MapPKEPOB TUM(OIIUTOB iepudeprudeckoit kpopu manueHToB ¢ PC mocie kieTouHon

tepanuu ayrosiormaasivua MCK, Me (25+75)

Iepuon HaOIrOIEHUS

®enoTun 10 nueii mocie | 1 mec. mocie | 3 Mec. mocie | 6 mec. mociie | 9 mec. mocie 1ronmocne | P (F-test,
JII/IM(bOLII/ITOB Jlo nevenus JICYCHUA JICYCHUA JICYCHUA JICYCHUS JICYCHUA JICYCHUS W-teSt)
1 2 3 4 5 6 7
CD3* % 76,4 74,1 76,7 76,7 75,2 71,7 73,7 ns
’ 71,7+78,6 71,1+75,6 72,7+79,1 72,8+77,1 72,6+78,3 70,2+76,1 68,5+76,7
CD3". x10%/x 1,00 0,90 1,18 1,17 1,30 1,21 1,16 ns
’ 0,74+1,60 0,86+1,05 0,85+1,86 0,87+1,51 0,94+1,53 0,74+1,48 0,89+1,38
cD3'4* % 53,7 47,3 56,1 49,5 53,6 53,2 59,2 p14<0,05
’ 46,7+64,7 43,7+59,5 42,6+59,6 43,2+60,4 45,9+64,6 51,2+65,0 48,9+-64,1 p47<0,05
CD3'4* x10%x 0,49 0,49 0,70 0,54 0,74 0,69 0,60 ns
’ 0,44+0,96 0,37+0,61 0,52+0,80 0,44+0,68 0,50+0,88 0,46+0,83 0,57+0,77
cD3'8" % 38,2 40,3 39,2 40,6 36,5 38,2 37,2 p14<0,05
’ 29,4+40,7 32,6+48,8 31,0+44,5 33,1+48,1 32,2+43,8 32,6+42,6 33,0+44,2 p4-5<0,05
CD3+8+ ><109/J1 0,35 0,38 0,49 0,43 0,44 0,39 0,42 p2_4<0,05
’ 0,25+0,61 0,27+0,49 0,36+0,75 0,34+0,72 0,35+0,61 0,27+0,60 0,35+0,54
CD3+4+8+ 0,71 0,96 0,89 1,28 1,14 1,14 1,22 p1-6<0105
0,54+1,43 0,51+1,23 0,46+1,50 0,70+1,83 0,67+2,31 0,63+2,03 0,84+3,04 p1-7<0,05
CD19". % 7,6 7,8 1,7 6,3 8,9 8,8 7,8 ns
’ 6,3+9,2 6,3+9,3 5,2+10,5 54+7,1 7,1+9,8 6,2+12,9 6,9+10,7
CD19" x10%/x 99,2 104,1 140,0 81,8 137,7 131,6 148,3 ns
’ 75,8+159,3 80,6+151,8 72,8+190,9 69,8+108,5 86,0+206,2 92,4+190,4 85,6+163,4
CD356° % 12,9 13,6 13,0 16,7 13,5 13,2 134 p14<0,05
’ 11,1+17,9 11,5+29,9 10,8+18,6 15,3+22,7 11,3+18,7 11,0+18,0 12,3+20,1
CD356". x10%/1 181,1 184,8 236,6 278,3 272,2 224,1 231,1 ns
’ 156,2+240,9 179,1+340,9 162,6+328,7 212,0+301,6 196,0+348,0 148,0+337,5 156,1+329,2
CD3'56" % 0,50 1,09 1,21 1,25 1,21 0,82 0,99 p1-2<0,05
’ 0,24+3,22 0,35+6,90 0,28+3,08 0,72+5,82 0,38+3,15 0,56+5,32 0,71+4,12 p14<0,01

HpI/IMe‘IaHI/Ie — NS — CTaTUCTUYECKH HEJTOCTOBEPHO.
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Bananc CD4" u CD8" T-kjeTok BoCcCTaHABIUBAJICA K 6 MecsAlly, H KOJIHYECTBO
CyOmomnyisiuii COOTBETCTBOBAJIO YPOBHIO MPENTPAHCIUIAHTAIIMOHHOTO MEepHUoJia
k 9-12 mecsiam nepuoaa HabmoeHus. B To xe BpeMs k 3 MecsIly mociie KIeTOYHOU
Tepanuy YCTAHOBIEHO CTATUCTHYECKM 3HAYMMOE yBenuueHue KonmuecTBa CD56"
HK-xneTok, koppenupymoinee ¢ komdecTBoM TpanciurantupoBanubix MCK (Rs=0,7;
p<0,05). Konuyecto CD56" HK-K1€TOK yBeTHYMBAIOCh, TTIABHEIM 00Pa30M, 3a CUeT
MuHOpHOH cyomonynsamuun CD3'56" HKT-knetok (Rs=0,7, p<0,01), mpomeHTHOE
collepkKaHre KOTOPOW CTATHCTHUYECKH 3HAYUMO YBEIMYWBAIOCH K 3 MECAIY TOCIe
ATMCK wu ocrtaBajnoch Ha TOBBIIIEHHOM YpOBHE 10 12 wMecsmeB mepuoaa
HaOJI0ICHHUS.

Hauunast ¢ necsatoro mHs mocie Tepanud, y nanueHToB ¢ PC BbisiBieHa
MOJIOKUTENbHASL IUHAMUKA W3MEHEHHS! KOJMYECTBAa MOMYJALMH C MOTEHIHUATIBHOM
UMMYHOpPEryJsaTOpHOH  QyHkuumed  yOT-mumpouuToB, KoTopas  COXpaHsAIach
B TeueHue 1 roma mocne kierouHod Ttepanuu. KomnuudectBo ydT-mumbonuton
yBemmumiock ¢ 2,05 (0,50+3,84)% no 3,11 (0,88+4,68)%, p=0,036, x 10 guro mocie
kiaerounoir Tepammu  go 3,08 (2,07+5,74)%, p=0,021, x 3 Mecsamam
u 3,24 (0,72+4,16)% — x 6 MecsIy ¢ MOCTEIICHHBIM CHIDKEHHEM K 1 Toay mepuoja
naomonenns 2,61 (1,35+ 3,91), p=0,028 (F-test, W-test).

Oyenxa Hetiponpomexkmopnozo 3¢ghgpexma aymonocuunvix MCK. Ouenka
HeliponnpoTrekTopHoro 3ddexra ayronornyneix MCK y mammentoB ¢ PC
npoBoamiaack 1o gaHHbIM OKT (onTuueckass korepeHTHas Tomorpadus) Hapsay
C aHaTU30M KOHICHTparuii ceiBopoTouyHoro PDGF (TpomOoruTapHsiii  (axTop
pocta) u lg G, M u A.

Konnentparmuss PDGF B ceiBopoTke kpoBu manueHToB ¢ PC 1m0 mpoBeneHHs
KJIIETOYHOM Tepamuu HE OTIMYalach OT aHAJOTMYHOrO0 TOKa3aTessi TpYyHIbI
cpaBHeHus1 u coctaBwia 1704,1 (1704,5+2945,0) u 2034,6 (1746,3+3216,05) nr/mn
cooTBeTcTBeHHO, p>0,05 (U-test).

Haumnas ¢ 10 gus mocme BBemenmss MCK  oTmedanoch CHIDKECHHE
KOHIIGHTpAllMM  pocTOoBOro  ¢akTopa B  CHIBOPOTKE  KPOBU  MAIMEHTOB
C YCTAHOBJICHMEM CTAaTUCTHUYECKH 3HAUYMMBIX paznuuuii k 1 m 3 mecsmam mocie
kieTouHou Tepanuu (F-test, W-test).

VYCTaHOBIIEHO  CTAaTUCTUYECKH  3HAYUMOE  yBEJIMYEHUE  CBHIBOPOTOUYHOM
koureHTparm 1gG uw IgM k1 wmecsmy MOCTTPAaHCIUIAHTAIIMOHHOTO TIEPHO/Ia
C TMOCJIEAYIOIIUM BOCCTAHOBJIEHHUEM YPOBHS HMMMYHOTJIOOYIMHOB /10 HMCXOJHOTO
cocrostHus kK 6-9 mecsiy HaOmonenus (F-test, W-test).

Yepes 1 Mecanm mnociae KIETOYHOM  TepanmuM  YCTAHOBJIIEHA  CHJIbHAS
CTaTUCTUYECKU 3HAuMMasi Koppensuus KoiudectBa IgM B CBIBOPOTKE KpOBH
nareHToB ¢ PC co crenennio cHmkeHus konnenrpanuun PDGF (Rs=0,87; p<0,05)
gepe3 12 mecsmeB mocine wmHby3uun MCK u oOpaTHas CO CTENEHBbIO W3MEHEHUS
CIIHB (cmoit mepudeprudecKuXx HEPBHBIX BOJIOKOH CETYATKH) 3PUTEILHOTO HEpBa
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npasoro ria3a (Re= -0,77; p=0,05) x 6 mecsny nepuona HadbmoaeHus. Kpome toro,
gepe3 9 mecsmeB mocie ATMCK ycranoBimena koppensius KoHieHTparuu IgM
M CTENEHU U3MEHEHHUs TOJIIMHBI BOJIOKOH 3PUTEIBHBIX HEPBOB O00OMX TIJja3
(R= -0,57; p=0,04). BeisgBiieHa cHJIbHas BBICOKAasS 3HAYMMas KOPPEIAIUOHHAS
B3auMOCBs3b KoHmeHTpanuu PDGF ¢ mpomeccamu BoccranoBnenuss CITHB
y nanueHToB ¢ PC uyepe3 1 rox mocne kierounoi tepanuu (Rs=0,75, p=0,005).
[Ipuanmast Bo BHUMaHue criocooHocTh MCK nmponukars yepes ['Ob u MurpupoBath
B OUYard MNOPaKEHHUM, MOXHO Mpeanonoxutb, yro MCK nocTaBisitOT MOJEKYJIIbI
PDGF B 30HBI IeMUEIMHHU3AINH, CHOCOOCTBYS BOCCTAHOBIICHHUIO MOBPEXKICHHOM
HEPBHOW TKaHU 3a CUET YCWICHUS Mposiudepanuy NPOreHUTOPHBIX KIETOK, a TaKXKe
ux U EepEeHIINPOBKU B 3pENbIC OJUTOICHIPOIUTHI.

[umoxunoswiii npogune y nayuenmos c¢ PC. Y mnamuentoB ¢ PC MCK
CTAaTHCTUYECKH 3HAYMMO CHIDKAIOT IN VItr0 MUCIHH-CHEIM(PUUSCKYIO MPOIYKIIHIO
MIPOBOCTIAJIUTEIIBHBIX MUTOKMHOB Kak T-xenmepHoro 3BeHa (MPH-y), Tak 1 MOHOIUT-
makpodaranpaoi cuctemsl (DPHO-0) Hapsy ¢ yBeTUUYSHUEM CHHTE3a PETYJIATOPHBIX
uToKkHHOB TPD-B u NJI-4 u Ternennueit k yeenndenuto MJI-10 (Tabnwuma 4).

Tabnuma 4. — KoHIeHTpanus NUTOKUHOB B CYNEPHATAHTaX KJICTOYHBIX KYJIBTYP
narrieHToB ¢ PC go nposenenus ATMCK, nr/mi, Me (25+75)

Iuro- Hecnenudnueckas cTuMymsius Crnenuduueckasi CTUMYJIISIHS P
CIOHTaHHas ®OI'A ®I'A+MCK | cnonTaHHas pMOTI' pMOI'+MCK (F-test,
KUH 1 5 3 4 5 6 W-test)
p1-2=0,04
VIDH 38,0 581,4 113,1 102,7 310,8 68,8 P2-3=0,06
v (27,8+928,9) ((293,6+2760,1)| (90,4+1790,0) | (68,2+1742,8) | (99,7+1957,1) | (26,4+543,4) | ps.6=0,01
p4-6=0,06
p1-2=0,04
OHO-0 48,8 603,1 325,1 167,1 178,8 70,1 P2-3=0,04
(38,5+461,6) |(554,7+921,5) | (217,3+459,7) | (103,8+450,2) | (136,8+524,4) | (53,0+168,6) | ps.c=0,04
P4-6=0,04
3=0,06
LUL-10 259,1 393,2 4793 185,6 165,2 2540 |P? 0.0
(139,3+379,0) | (113,1+673,3) | (170,7+788,0) | (142,6+228,6) | (153,6+176,8) | (224,8+283,3) 21-3—0’06
5-6—VY,
2=0,02
po.p | 2470 369,5 376,0 271,0 2125 3010 (P 002
(192,0+279,0) | (239,0+404,0) | (348,0+398,0) | (155,0+296,0) | (161,0+288,0) | (276,0+350,0) 21'3_0’0 .
5-6—VY,
[Ipumeuanus
1. ciontannas — npoaykuus nutokuHoB MIIK 6e3 ctumynsuu.
2. OI'A — nponykius utokuHoB MIIK mipu ctumynsinuu OLA.
3. ®T'A+MCK - npoaykims nutokunoB MIIK npu crumynsun ®I'A B mpucyrcrsun MCK.
4. pMOI" — nponykuus uuroknHoB MIIK npu crumysnsauun pMOT'.
5. pMOI'+MCK - mpoaykuus nurokuHoB MIIK npu ctumymnsuun pMOI' B npucytcTBum

MCK.

[Tocre xknetounout Tepanuu y namueHToB ¢ PC Ha 10 meHb perucTpupoBaioch
KPAaTKOBPEMEHHOE TOBBIIICHUE CIIOCOOHOCTH MHUEIUH-CTUMYIHpoBaHHBIX MIIK
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cunre3upoBartb M®DOH-y, ypoBeHb KOTOPOrO CTaTUCTHYECKH 3HAYMMO CHUKAJICS
K 6-12 mecsamaM mociie KJIETOYHOW Tepanuu. AHATOTWYHAsS JWHAMHKA MUEITHH-
MHIYLHPOBAHHOTO CUHTE3a HaOmtoaanack y nauueHtos ¢ PC u B otHomennn ®HO-a
n MJI-10. K 3-6 mecdamaM mOCTTpaHCINIAHTAIIMOHHOTO IIEPHOJa KOHIICHTPAIIHS
IIUTOKMHOB CHHUXAajdach 1O YPOBHS, COMOCTaBUMOIO C MHEIHH-CHENUPUIECKUM
cuarezom UOH-y, ®HO-o u WJI-10 MIIK B mpucyrcteun MCK in vitro. K 12
MecsAaM  TIocle  KIEeTOYHOH  Tepanmuu  KonmdectBo  CD3'T-mmmMgonuTos,
npoxyuupyrommx HWOH-y, craTUCTHYECKU 3HAYUMO CHHXKAJIOCH B COYETAHUU
C TIOBBIIIEHUEM KOJIMYECTBa IUMGPOIUTOB, npoayuupyommux 1JI-4.

Hapsimy ¢ aTum, B cpok 10 6-9 MecsieB neproa HaOIIOACHHS] OTCYTCTBOBAIH
M3MEHEHUSI B JIMHAMUKE MUTOTCH-UHAYIIMPOBAHHOTO CHUHTE3a MPOBOCIATUTEIbHBIX
IIUTOKUHOB, YTO CBUJIETENLCTBYET 00 OTCYTCTBHUHU BBIPAXKEHHOTO CYIPECCUBHOIO
BIIMAHUS KIETOYHOM Tepanmuu Ha MNPOAYKIUIO MPOBOCHATUTEIBHBIX ITUTOKUHOB
B YCIIOBUSIX Hecneuupuyecko ctumymisuuu y nanueHtoB ¢ PC u xapakrepusyet
(GyHKIMOHAIBHYIO cocTosiTenbHOCTh MIIK.

MeTononoruyecKkuii moaXoJ K OlleHKe UMMYHOMOYJIMPYIOLIEro AeiCcTBUS
KJIETOYHOM Tepanuu y nauueHToB ¢ PC

Hcxonst u3 maroreHe3a 3a0o0yieBaHMs], MOJYYEHHBIX pe3yJbTaTOB aHaIU3a
unaruouropuoro aectBus MCK mpum in Vitro wucciemnoBaHHSX M BO3MOKHBIX
MeXaHU3MOB peryisitopHoro aeiictBuss MCK, ajist olieHKH UMMYHOMOAYJIUPYIOIIETO
addexra kneTouHod Tepanuu y mnanueHToB ¢ PC mocne KIETOYHOW Tepanuu
ayroornydbiMid  MCK mpemioskeHbl  Clenyrolue TOoKa3aTeIn: a) KOJUYECTBO
mupkyaupytonmx — T-kimerok  mamsta; 0) koimumdectBo  CD119-mo3uTHBHBIX
T-mumdonuroB; B) mnpoiaudepaTuBHbIE 0TBeT T-TMMQOIUTOB B NPHUCYTCTBUU
Hecnenuduueckoro murorena (PI'A) u crenupuIeckoro MHUEIMHOBOTO aHTHIEHA
(pMOTI'1.125) ¢ ompenenenuem K mnpomudepamun T-mUMOIUTOB  KICTOYHBIMHU
KyJbTypamu.

Y manmentoB dyepe3 10 gmeir mocne wuHpy3sun MCK  ycraHoBieHO
cTaTHcTHYecKu 3HaunMoe cHmkenne CD3"45R0O" muMdoIMToB, B OCHOBHOM, 3a CUET
camkennss CD4'45RO"  T-kieTok. BbIsBIeHHas TeHAEHIMS COXpaHANAch Ha
npoTsokernn  9-12  wmecseB  mepuojga  HaOmoAeHus. B ycmoBusx  in o Vitro
MUTOT¢H-/MHCITUH-UHIYIIUPYEMON CTHMYJISIIUN JTUMQPOIMTOB K 6 MecsmaMm Imocie
KJIIETOYHOM Tepanuu y mnanueHToB ¢ PC BBISBIEGHO CTAaTUCTUYECKH 3HAYUMOE
cHmxenue mnpoiudepaunr T-mUMPONUTOB MNpU CTUMYISIUU  CHEUPUUECKUM
aatTurenoM. Okcnpeccuss CD119 ma T-nmumdormurax 3aBucena OT KOJUYECTBA
npomudepupytomux  CD3'119" kmerox (Ry= -0,44, p<0,001). Kpome TorO,
K 9 MecsITy mociie TpaHCIUIAHTAIlMK YCTAaHOBJIEHA TPSIMasi CHIIbHASI KOPPEIISAIIMOHHAS
cBs3b Mexmy konmuectsoM CD3'119" mumdormror m K mpomudepammm CD3'
mumdonutoB mpu ctumyisiiuan pMOIT (Rg=0,9, p<0,05). BrisBicHHas TeHICHIUS
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xapakTepHa kak 111 CD4", Tak u, B Gombmiedl cremenu, mai CD8" T-kieTok,
1 COXpAaHsIIaCh Ha MPOTSHKCHUN 12 MECsIIeB Iepro1a HaOIIOACHUS.

Jlnst noaTBepkaeHus: yctaHoBiaeHHOro pakta nnaykimuu MCK-onocpenoBanHoii
cynpeccun npoBeneH aHanu3 K ®I'A- u pMOI'-ctumyrpoBaHHOW TpoHdepaun
T-nmumdornuro y maruentoB ¢ PC mocie ATMCK. Ilocne kierouHoil Tepanuu
He HaOJII0AAIOCh BBIPAXKEHHOTO MHTHOMpOBaHUS Hecnenuduueckon nponudepannu
T-numdoruToB, xapakrepusytomiei odmiee GyHKIIMOHATFHOE COCTOSHUE KIETOK, YTO
BBIpaXaJIoch B HU3KUX K B TeueHne 12 mecsieB mociie Tepanuu, W aHATH3UPYEMbIid
MOKa3aTelb He JOCTHUTrajl BEJIMYMHBI IpH uccieaoBanuu N Vitro (Ko 1 .00 = 17,6%,
Kordinvitro = 39,1%, p=0,036, cootBercTBeHHO, W-test). [Tpu ananuse cuerubudeckoi
nponudeparun  T-mumdonuToB mnanueHToB ¢ PC mocne KiIETOYHON Tepamuu
YCTAHOBJIEHO CTAaTUCTHYECKHM 3HAYMMOE YyBelnueHHue Kod(huIiumeHTta cynpeccuu
kK 1
TPaHCIUIAHTAllWY, TONydeHHOH mpu in Vitro uccnenoBanuu (Koyor 1 .00 = 48,5%,
Konrorinvito = 52,2%, p=0,61, coorBeTcTBeHHO, W-tESt).

K 6-9 wmecsamam mepuoma HAOMIOAEHUS 1O BEIIHYUHBI roy TOCHe

JInst  yCTaHOBJIEHUSI JIMarHOCTUYECKOM 3HAYUMOCTH HMMYHOJIOTHYECKHX
nokazaTejgedl B  MPOTHO3E  KIWHUYeCcKOM  s(dextuBHOocTH  seueHus PC
C WCIIOJNIB30BaHUEM KJIeTOYHOW Tepanmmu TmipoBeneH ROC-ananms, pe3ymbTaThl

KOTOPOTO MpeACTaBIEHbI B TaOIHIE 5.

Tabnuia 5. — JluarHoctuueckas nneHHocTh ko punmentoB MCK-onocpenoBanHoit
CYIIPECCUH MUEITHH/MUTOTCH-UHAYIIMPOBaHHOM nponudepannu T-mumMboruToB (k)
B MPOTHO3€e KInHuueckoil apdpexruBHocTu aeueHus: PC ¢ ucnonszoBanuem ATMCK

IToka3arens AUROC 95% U P Tejg;gzzf’ % @Hggsgi, %
Hccaenosanus in Vitro 1o KJIETOYHOW Tepanuu
kymor CD4'CD45RO” 0,88 0,55-0,99 0,001 75,0 100,0
kor4 CD3'CD45RO" 0,81 0,50-0,97 0,016 77,8 100,0
VccnenoBanwust in Vitro mocie KI€TOYHOM Tepanuu
Kpmor CD3'CD45RO" 0,93 0,54-0,99 | <0,0001 80,0 100,0
3 Mec. 1mocjie Tepanuu
Kpmor CD3'CD45RO” 0,87 0,46-0,99 0,019 100,0 66,7
1 rox nocne tepanuu
Kpmor CD4"CD45RO” 0,87 0,46-0,99 0,019 100,0 66,7
3 Mec. mocse Tepanuu
Kpmor CD4"CD45RO” 0,93 0,54-0,99 | <0,0001 80,0 100,0
6 Mec. mocse Tepanuu
Kpmor CD4"CD45RO” 1,0 0,63-1,00 | <0,0001 100,0 100,0
1 rox nocne tepanuu
CnemuduyHOCTh U YYBCTBUTEIBHOCTh  HUCIOJB3YEMBIX  IOKa3zaTenei

BapeupoBasid oT 67 10 100%, 9TO CBHIETENHCTBYET O BBICOKOW TUArHOCTHYECKOU
ko3 puirieHTOB MCK
nponudeparuu T-mumdoruToB ¢ perotuniom CDA5RO kieTok maMsTH U MO3BOJISCT

LEHHOCTHU cympeccuu MUEIUH-CIIeN(PUIECKOM
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CeNaTh MPOTHO3 MO0 MOBOMY OKHMIAeMON KIMHUYECKON 3((PEKTUBHOCTH KICTOUHOU
UMMYHOTEpAIUU C HCIOoJIb3oBaHueM aytosioruuabix MCK in vitro mo mpoBeneHus
JICUCHUSL.

OO6mwmit cpenHerogoBo 3KOHOMUYECKU 3PdekT oT BHeaApeHus MHCTpyKuuu
mo npumeneHuto Ne 147-1113 ot 27.12.2013 r. «MeToa KISTOYHOM Tepaluu
paccessHHOro CKJIepo3a» u3 pacdera Ha 1 maruenTta coctaBwia 107 404 176,8 Gen.
py6. (= 5370,2 momrapor CIIA) o cocrosiHuio Ha nekabps 2015 r.

[TpemoxeHHAass METOAUKA SIBJSCTCS HMIIOPTO3aMEIIAIOIIIM METOI0M JICUCHHS.

3AKJITIOYEHHE

OcHoOBHbIE HAYUHBbIE Pe3yJbTATHI IUCCEPTAIIUN

1. MCK mnamuentoB ¢ PC Ha mnporsokeHuu 4 maccakedl SKCHpEecCUpyroT
noBepxHocTHbIe Mapkepsl CD90, CD105 u CD44 npu orcyrcteuun CD34, CD31,
CD45, CD14), a Ttaxxke psa MOJNEKYNl, NPUHUMAIONIMX YYacTHE B HWMMYHHBIX
peaknusax (CD119 (98,5 (97,6+99,3)%) u CCR7 (88,7 (87,7+91,0)%) — nepBuuHas
KyJIbTypa), COXPAHSIOT MOJUIOTEHTHOCTh Ha TPOTSHKCHHHM HM3YYCHHBIX TacCakel
Y HE OTJIMYAIOTCS OT KJIETOUHBIX KYJbTYp, MOJIYYEHHBIX OT 3I0POBBIX JIUII, IO CBOUM
MophostornueckuM, (HEHOTHUIHYECKUM K (YHKIIMOHATBHBIM ocoOeHHocTsM [9, 15,
16, 24].

MCK uenoBeka KOHCTUTYTUBHO 3KCHPECCUPYIOT HECTUH, HO HE 3KCIPECCUPYIOT
Mapkep 3penbix HepBHBIX KIeTok GFAP. OnTtuManbHBIM I8 MHAYKINH HECTUHA
spisercss KynbTuBupoBanne MCK B Teuenume 3 mgHEH B KyJNbTypaJlbHOH cpefe
¢ coaepxkanrieM 1% ChIBOPOTKH, YTO MO3BOJISET OLICHUTh HEUPOTEHHBIN MOTEHIIHAT
KJICTOYHBIX KYIbTYp [6, 12, 26, 27].

2. Kynetypet MCK 1-2-ro maccaxkel 3I0pOBBIX KPBIC CTATUCTUYECKH 3HAYHMO
cHnxkaoT KoHA-UHIyIUpOBaHHYIO Npoiudepalnnio CIVICHOIUTOB MPHU KIECTOYHOM
coorHomennu 1:10. IIpm moOaBiIeHMM KOKTECHIIS CHHTETHYSCKHUX IICIITHJIOB
MUEIIMHOBBIX AHTUTCHOB CIUICHOIIUTHI 3J0POBBIX KPBIC OTBEUYAIOT IOBBIIICHHOM
nponudeparmeit  in - vitro  (p<0,05, W-test) no OTHOIICHHWIO K CIIOHTAaHHOU
nponudeparuu. IIpucyrcrBue MCK 1-4-ro maccaxkeit kpbic ¢ DAD, Kak U KpPBbIC
IPYIIBI CPAaBHEHUS MOAABISICT IN VItr0 aHTUTreH-cHenu(pUUecKyo MpoIHdepaIuio
cmtenoruToB Ha 20-55% (p<0,05, W-test) [5, 8, 10, 22, 25, 28, 29, 39, 40, 42, 45].

3. ®enotun  aumdonuTOB mnepudepuyeckord KpoBu mamweHToB ¢ PC
CBUJICTENILCTBYET OO0 YCHUJIGHHM IIUTOTOKCUYECKOTO TMOTEHIHalla CO CTOPOHBI
MUHOPHBIX Honynanuii T-KJIeToK, 4To 0OyCIOBJIEHO MOBBIINIEHUEM Yy MAIMEHTOB IO
CPaBHEHHUIO C KOHTPOJBHOW Tpynmoll aOCONIOTHOTO KOJMYECTBA «IBOMHBIX
HeratuBHBIX» T-mumdormToB ¢ denorumom CD3'478™ (99,2 (67,5+150,7)%
u 77,6 (62,7+105,3)%, p=0,026, coorBercTBenno, U-test), HKT-kierok
¢ denotumom CD3'56" (11,0 (3,36+30,8)% u 6,0 (2,14+10,4)%, p=0,015,

cooTBeTcTBeHHO, U-test) Hapsgy cO CTaTUCTHYECKHM 3HAYUMBIM —CHIDKCHUEM
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OTHOCHUTEIbHOrO KonmuecTBa T-mumdormroB ¢ yOTKP (2,38  (1,2+3,9)%
u 3,22 (1,95+6,9)%, p=0,025, coorBeTcTBeHHO, U-test). OTcyTCTBHE CTAaTUCTHUYECKU
3HAYUMBIX Pa3IMUMi KaK B OTHOCHTEIHHOM, TaK W B aOCOJIOTHOM KOJHYCCTBE
OCHOBHBIX MOMYJIAIMHA JTUM(OIUTOB y manueHToB ¢ PC B coueTaHnu ¢ yBeIHMUCHUEM
konmuaecTBa 3 dexropasix CD3*45RO'CCR7™ T-knetok mamstu (17,0 (14,5+20,5)%
y maruerToB ¢ PC wm 13,7 (8,9+15,4)% B rpymme cpaBuenus, p<0,05, U-test),
Koppenupyoiiee ¢ obmmM koimudectBoM T-kierok mamsatu (Rs=0,76, p<0,01)
M KOJIMYECTBOM aKTHBHpoBaHHBIX CD25° T-mumdonuror (R=0,57, p<0,05),
CBUJICTEIBCTBYET O moysipu3zanuu T-muMmdonutoB namueHToB ¢ PC B oTHOIIEHUH
peanu3anuu 3G HEKTOPHBIX peakuid crierupuIecKoro MMMyHHOTro otBeta [1, 2, 4, 7,
17, 36, 50, 54].

Hecnenuduueckas in vitro npomudepanus T-muMbOIUTOB mnepudepudecKoit
KpoBH ManueHToB ¢ PC CTaTHCTUYECKW 3HAYMMO HE OTIMYASTCS OT aHAJIOTHYHBIX
nmokasatesied  JTUMQOIMTOB 3J0POBBIX JIMI[ TPYNNbl cpaBHEHHsS. [loBbIIICHHE
KOJIMYECTBA TPOH(DEepUpyonux JTUMQPOITUTOB MPH CTUMYJISIUH CIeIU(DUISCKAM
MHUEIUHOBBIM AT (KOJHYECTBO CD4"45R0O" T-knerox npu ctumynsiauu pMOI';.125
cocraBwio 44,8 (34,9+51,6)% y mamuentoB ¢ PC m 25,1 (14,6+40,4)% B rpymie
cpaBHenus, p<0,05, U-test; xommuectBo CD8'45RO™ cocrasumo 57,7 (31,8+78,7)%
u 30,0 (20,0+57,9)%, p<0,05, coorBercTBeHHO, U-test) xapakrtepusyeT ydactue
MuenH-cnenuduaecknx s¢pdexkropusix T-kinerok B marorenese PC [1, 3, 11, 14, 23,
34, 38, 41, 61].

4. Aytonornunbie u amioreHHele MCK paHHuUX mnDaccaxxeid UHTUOUPYIOT
HEeCTICIIM(PHUSCKYI0O ¥ MUCIIMH-UHIYIIUPOBAHHYIO MPOaUQepannuto T-KIeTOK MaMsITH
nareHToB ¢ PC (koaddunmentsr cynpeccun OI'A-uHaynupyemMon npoaudepanuu
cocrapisitor 30,7 (20,0+43,3)%  npu  QUIOTEHHOM  KYJIbTHBHUPOBAaHUHU
u 25,8 (15,8+44,3)% npu aytonoruanom, p>0,05, W-test; koaddunments cynpeccnn
pMOTI'1 1o5-uHaYyIIEpYeMoit  tiponudepanuu  coctaBisitor 47,5 (29,9+74,1)% npwm
AJJIOTCHHOM KyJbTHBUpOoBaHuUW U 44,9 (26,3+58,8)% mnpu ayrtomoruunom, p>0,05,
W-test) u craTucTHUeCKH 3HAYMMO HE OTIMYAIOTCS OT AHAJIOTMYHBIX IMOKa3aTelen
rpymmbl cpaBHeHus (U-test). Yposens cynpeccusnoro aevictBus MCK Ha Muenus-
WHIYIUPOBaHHYIO mponudepanuto T-TUMPONUTOB TPEBBIIIACT aHAJOTHIHBIN
MOKa3aTeJib 10 OTHOIICHHWI0O K MHUTOICH-CTUMYJIMPOBAHHON  MpoJudepanuu
(47,0 (26,7+73,1)% wu 26,1 (16,3+44,3)%, p<0,01 coorBercTBeHHO, W-test)
U KOPpPEIMPYET CO CTENEHBIO BBIPAKCHHOCTH HEBPOJOTHYECKOro jaedwuimra
narrentoB ¢ PC (Rg=-0,53, p<0,05) [1, 11, 13, 16, 18, 31, 41, 51, 55, 56, 59].

KommuectBo CD45RO-no3uTuBHBIX T-TUMGOIMTOB CHUXaeTcs mpu iN Vitro
coBMecTHOM KynbtuBupoBanmun ¢ MCK (p=0,002, W-test) B coueranuu
¢ mnossimenneM CD119-nosutuBnbix T-knerok (p=0,002, W-test). Dkcmpeccus
CD45RO u CD119 na wmemOpane T-mum¢oIuTOoB 3aBHUCHUT OT mpoiudepanuu
akTuBHpoBaHHbIX JHMbonuToB (R=0,75, p<0,001 - xomumuectBo CD45RO-
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MO3UTHBHBIX T-muMdoruToB u nponudepanus T-mumboruros u Re= —0,65, p<0,01 —
kommyecTBo CD119-no3utuBHEIX T-mumdonutoB u nposmpeparus T-muMdoruTos),
OTpaxkaet (GyHKIIMOHATBHOE COCTOSIHUE KJIETKU u XapaKTepU3yeT
antunponudepatuBubiii 3pPekr MCK. Pedepentnrie 3HaueHuss kod3hPUIMEHTOB
in vitro MCK-onocpetoBaHHOW CYIPECCHH aHTHIeH-HECIIeIU(PUUISCKON U aHTUTCH-
cnermduueckoii mpomudeparmun CD3'CD45RO™ T-xnetox mamsta K(%) (>20,2%
npu ctumyisiiun auMmdortoB @I'A u >41,3 % npu ctuMynsiiuu  JTUMQOIUTOB
pMOT 1.155) u nHAEKCOB m3MeHeHUs KommdectBa CD3'CD119" T-knetox lcpiie(%)
IpH COBMECTHOM KyiabTuBUpoBaHuu ¢ MCK (>29,6% npu ®I'A crumynsanun
u >23,4% upu pMOI'1.155 CTUMYIAIUN) XapaKTEPU3YIOT HMMYHOPETYJIATOPHBIN
notennran MCK B mporuose 3ppekTuBHOCTH KjIeTOuHOM Tepamuu [16, 17, 18, 21,
30, 46, 55, 56, 57, 59, 60].

5. CynepHaTanTel MHTakTHbIX KyiabTyp MCK mnaunumentoB ¢ PC u rpynmsl
CpaBHEGHHs He BIUAIOT Ha Hecrnenupuueckyro (p>0,05, W-test) m wmuenun-
unayposannyio (p>0,05, W-test) mpomudepanuto T-mumdonuron. Jlobarienne
KaK ayToJoruuHbIX, Tak U amwioreHHbix MCK k MIIK npuBOaUT K CTaTUCTUYECKU
3HaYUMOMY YyBeiauueHuto nponaykuuu III'E; He3aBucumo OT TUIIAa KIETOYHOTO
CTUMYJISITOPA, UYTO CBHUJETEIBCTBYET O HEOOXOAMMOCTH KIETOYHOTO KOHTAKTa
B peanuzaiuu uMmyHoperyisitopaoro norediuaia MCK. Tlpu 3ToMm cynepHaTaHThI
ot KokyasTyp MIIK u MCK oka3bIiBalOT BBIpaK€HHOE MHTHOMPYIOIee BIUSHHUE Ha
nposudepaTuBHbIA OTBET T-TUMQOIIUTOB, CONMOCTABUMBIN C UMMYHOCYITPECCUBHBIM
neiicteueM MCK B OTHOmIEHMH KaK MHTOTEH- (Kommmmkimck)=36,9 (28,3+42,7)%,
rmck=43,3 (26,3+63,5)%), p>0,05, W-test, Tak W MHETUH-HHIYIIMPOBAHHON
(KC/H(MHK+MCK):56|7 (36,1—59,9)%, Kvex=67,6T (62,7—80,0)%, p>0,05, W-teSt)
nponudeparun  T-mumdoruros, koppenupys ¢ konrnentpanued [IT'E; (Rs=0,41,
p=0,03) [1, 13, 14, 43, 44].

NH®-y in vitro npaiimupyer MCK mnamuwentoB ¢ PC mns nposBICHHS HMH
UMMYHOPETYJSATOPHBIX cBoWcTB BeneacTBue perymmuu IDO B MCK, d9to
noATBepKAaeTcs yBenudeHuem skcnpeccun IDO npu kokyneruBupoBannu ¢ MCK
KaK TMPU HEMOCPEACTBEHHOM KOHTaKTe ¢ MuToreH-aktuBupoBaHHbiIMU MIIK, Tax
U B YCIOBHUSAX OTCYTCTBHSI MEXKJIETOUHOro KoHTakTta. Konuenrtpanusa HWOH-y
CHIKAaeTCAd npu KOKyJbTuBHpoBaHUM DPI'A-ctumynupoBanneix MIIK ¢ MCK mo
CpaBHEHMIO C KOHIEeHTpauue B kynbrypax MIIK, KynbTUBUpPYEMBIX B OTCYTCTBHE
MCK (704,1 (140,6+1267,8) nr/mn u 1778,7 (499,0+1816,8) nr/mia cOOTBETCTBEHHO,
p<0,01, W-test,), uto koppenupyer ¢ ypoBHeMm 3kcnpeccun IDO B MCK (Rs= -0,6;
p<0,05). Cymnpeccust nponudepaTuBHOro orBeTa T-TUMQPOIMTOB OTMEUASTCS TPH
coBmecTHOM KymnbTuBHpoBanuu ¢ MCK, skcnpeccupyromumu IDO Ha BBICOKOM
ypoBHe (Rs=0,63, p<0,05) [13, 16, 46, 61].

6. Beenenne aytonornyasix MCK He MpUBOAUT K CTAaTUCTUYECKUA 3HAYMMBIM
M3MEHEHUSIM B KOJIMYECTBE JICMKOIUTOB, TUM(OUUTOB nepudepudeckoit kposu, T-
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u B-xietok nmarmuenToB ¢ PC o cpaBHEHMIO € TIEPUOAOM 10 MPOBEACHUS KIETOUYHOMN
tepanuu (p>0,05, F-test, W-test). B mepuox ¢ 10 gueii go 3 MecsueB mocie
TpaHCIIAHTALMM YCTAHOBIIEHO IIOBBIIIEHHE OTHOCHTENbHOro kosnudectBa CD3756°
HK-knerok (12,9 (11,1+17,91)% wu 6,7 (15,3+22,7)%, p<0,05) 3a cuet moBbIIICHUS
CD3'56" HKT-knerox (0,50 (0,24+3,22)% u 1,25 (0,72+5,82)%, p<0,01, W-test)
u yBenuuenue yOT-mumdonuror (2,05 (0,50+3,84)% wu 3,08 (2,07+5,74)%, p=0,021,
W-test). Uepe3s 3 mecsma mociie KICTOYHOW TEpamuyd HAOJIONACTCS WHBEPCHS
T-muM@poIUTOB,  XapakTepU3YyIOIIasics  CHIKEHUEM CD3%4" cyononynsiuu
(53,7 (46,7+64,7)% u 49,5 (43,2+60,4)%, p<0,05, W-test) u mossmernem CD3'8"
kietok (38,2 (29,4+40,7)% wu 40,6 (33,1+48,1)%, p<0,05, W-test) wnapsay
CO CTaTUCTUYECKU 3HAUYMMBIM CHWKeHHEM KoHueHTpauuu WM®OH-y u OHO-a
B CylHepHaTaHTax MuenuH-cTuMynupoBaHHbix MIIK mnanuentoB ¢ PC  uepes
3-6 mecsieB nocie kiaeTodHor Teparmuu aytojoruunbiMu MCK (F-test, W-test) [1,
19, 21, 30, 36, 47, 50, 52, 53].

Jlo mpoBeneHHs KieToyHOW Teparmuu N Vitro mpoaykuus M®OH-y, ®HO-a
u NJI-10 MIIK mnamuenToB ¢ PC crarucThyuecku 3HAYMMO YBEIMYHMBACTCS TIPU
nojimkiIoHaapHOM ctumyisinun (38,0 (27,8+928,9) m 581,4 (293,6+2760,1) mir/mu,
p=0,04; 48,8 (38,5+461,6) u 603,1 (554,7+921,5) r/mn, p=0,04; 247,0 (192,0+279,0)
u 369,5 (239,0+404,0) nr/mn, p=0,02, cooTBeTcTBerHo, W-test) u He HHrHOUpyeTCs
nocie BBeAeHus aytoioruaabix MCK (p>0,05, W-test) [19, 33, 49].

7. Haumnas ¢ mecsToro MHS TOCIE KJIETOYHOW Teparvd, B CHIBOPOTKE KPOBU
nareHToB ¢ PC cHmwkaetcs konueHTpauus PDGF ¢ yctaHOBIeHHEM CTaTHCTUYECKH
3HAYMMBIX pa3inuuii k 1-3 mecsiam neproza Habmonenus (1704 (1051+2934) nr/mi
no tpanciianTanuu, 844 (572+1031) nr/mut ciiycts 1 MecsI| ocjie TpaHCIUTaHTAIUH,
796 (728+1561) nr/mn cnycts 3 MecsIa Mmocjie TpaHCIUIAHTAI[MH, COOTBETCTBEHHO,
F-test, W-test). Crenensr cHwkenus KoHreHtpanuun PDGF  koppenupyet
¢ npoueccamu BocctaHoBieHuss CIIHB y mamuentoB ¢ PC wepe3 1 rom mocine
kiaetounoi Teparmuu (Rs=0,75, p=0,005).

CeBoportounas konneHntpaius 1gG u IgM y mammentoB ¢ PC cratuctudecku
3HAaUYMMO YyBennuuBaeTcs uepe3 1 mecsiy mocne BBemeHus ayrtojormdHbix MCK
(11,5 (10,9+14,2) r/n m 17,8 (15,7+21,7) v/;; 2,08 (1,48+2,34) u 2,55 (1,94+3,20) /1,
COOTBETCTBEHHO) C  IOCICAYIONIUM  BOCCTAHOBJICHHEM HCXOJTHOTO  YPOBHS
UMMYHODJIOOYIIMHOB K 6-9 wMecany wHaOmromenus (p>0,05, F-test, W-test).
KommaectBo IgM B chiBOpoTke KpoBU ManueHTOB ¢ PC KoppemupyeT co CTeTeHBIO
cawkenuss kouneHtpamun PDGF (Rs=0,87; p<0,05) u wu3MeHeHHWEM TOJIIIHHBI
BOJIOKHA 3pHUTeNIbHOTO HepBa mpaBoro miaza (Rs= -0,77; p=0,05) x 6 wmecsmy
W TOJIIWHBI BOJOKOH 3pHTEIbHBIX HepBOB obOoux r1ia3 (Rs= -0,57; p=0,04)
k 9 Mecsiy noce kirerounoi teparmmu [20, 32, 35, 37, 48, 51, 52].

8. Y mamumentoB ¢ PC Ha gecarble CyTKM TMOCI€ KIETOYHOM TEpamuu
ayronoruaabiMd  MCK 10 CpaBHEHWIO ¢ TEpPUOJOM [0 JICYCHHUS CHUKACTCS
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KONMMYECTBO  IUpKyaupyommx  »ddekropasix  CD3'45RO™  mumdormTon
(28,1 (2,6+37,6) u 24,0 (18,6+36,9) coorBercTBenno, p=0,028, W-test). Brisiiaennas
TEHJCHITUS COXpAaHsSeTCsl Ha MpoTshkeHHH 9-12 MecsmeB mepuona HaOIIOICHUS
(p=0,017, F-test, W-test). Cynpeccuss MuEITHH-CIEIUPUICSCKON Tpoudepaun
T-nmumporuToB TOCIE TEpanmuu IOCTUTACT YPOBHS TMPEATPAHCIUIAHTAIIMOHHOTO
in vitro wuccnemoBanus x 1 romy mepmona HabmoneHus (Koor 1 .00 = 48,5%,
Kovior in viro = 52,2%, p=0,61, coorBerctBenHo, F-test, W-test), uto mo3BossieT
NPEINONIOKUTE  OmpejiesieHHoe  IN VIVO  cenektuBHOe — jaeiictBue  MCK
Ha mnponudepannto muenuH-crienupuyeckux T-nmumpountos. Ilpu stom MCK
HE CHIDKAIOT YPOBEHb HECTeNU(PUIEeCKON 3amuThl U 00Jaat0T MIACTUYHOCTHIO IO
OTHOIICHUIO K WMMYHHOU cucTeMe marueHToB ¢ PC, 4TO BBIpakaeTcs B HHU3KHX
kod(ppuimentax cynpeccun OI'A-crumynupoBanHoi nponudeparmmu T-mumbonuTon
B TeueHHe 12 MecsIeB mociie KICTOYHON Tepamnuy, W aHaJU3UPyeMbIHd MOKa3aTelb
He gocTturaet in vitro Benmuuunsl 10 neueHus (Ko 1 .00 = 17,6%, Kory in vito = 39,1%,
p=0,036, coorBeTcTBeHHO, F-test, W-test) [1, 18, 21, 30, 31, 32].

[MporaHocTudeckasl IEHHOCTH IN VItF0 MOJETH COBMECTHOTO KYJIbTHBHPOBAHHUSI
MCK u numdonuToB mis in VIVO OICHKH HWMMYHOMOJIYJIMPYIOIIETO JEHCTBHUS
KJIETOYHOW Tepanuu y manueHToB ¢ PC ¢ wucmonp3oBaHueM KO3 (GUIIMEHTOB
MCK-uHAyIUPOBAaHHONW CYNPECCUU MHUEIUH-CTUMYJIUPOBAHHON mponudepanuu
T-muMdOMTOB M MHAECKCOB U3MEHEHHUS KOJIMYECTBA CD3"CD119" xiretok ompeesIieHa
pacuetamu miomann mog ROC-kpuBoit (AUROC (95% JIN)) u coctaBiser: 10
Tepanuu: Kyyor CD4'CD45RO" - 0,88 (0,55-0,99), p=0,001 u lcpiie pwor CD3™ -
1,0 (0,72-1,00), p<0,0001; nocne Tepanuu: Kyyor CD3'CD45RO™ uepes 3 mec. —
0,93 (0,54-0,99), p<0,0001 u K,yor CD3"CD45RO" uepes 1 ron — 0,87 (0,46-0,99),
p=0,019. CneunduyHOCTH W YYBCTBUTEIHHOCTH HCIIONB3YEMBIX ITOKa3aTelen
BappupyeT ot 67 mo 100%, dro xapakTepHO I BBICOKOH IUArHOCTHUYECKOU
IIEHHOCTH  TPEIJOKCHHBIX  WMMYHOJIOTHYECKHX  KPUTEPHEB B  MPOTHO3E
TepaneBTUIeCKO d(HPEeKTUBHOCTH KIETOUHONH mMMYyHOTepanuu PC ayTonoruaasiMu

MCK [1, 21, 58, 60].

PexoMeHIanum no NnpakTH4eCKOMY HCIIOJb30BAHUIO Pe3yJIbTATOB

1. Meron «nerouHoit Ttepanuu ayrtoidoruuHbiMu  MCK, oOnagaromumu
BBIPDQXKEHHBIM ~ MUMMYHOMOJAYJIUPYIOIIUM  TMOTEHIMAJIOM, PEKOMEHAYyeTCs Ui
BHEJIPEHUSI B NPOQPUIbHBIE OTIEIEHUS JEYeOHBIX YyupexkaeHud MuHucrepcTa
3npaBooxpaneHusi PecnyOnuku bemapych ¢ 1enbto moBbiieHus 3(PGEKTUBHOCTH
NaTOreHETHYECKOro JeueHus Oonesner [55, 56, 57, 58] (akrbl BHempeHHs OT
26.05.2014, 20.11.2014, 16.04.2015, 09.11.2015 u ot 28.12.2015, V3 «9-1 I'Kb»
r. MuHCKa).

2. Onenka umMmyHomonynupyomux cBoictB MCK mo3BoiauT wucmonb3oBaTh
KJIIETOYHBIE KYJIbTYpbl B mnaToreHerudeckod Ttepanuu PC, ycoBepIleHCTBOBATH
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KpUTEpUH 0TOOpa MAIMEHTOB, MEPCOHUPUIIUPOBATH TEPAHIO M TOBBICUTH YPOBCHb
KIIMHUKO-Ta00paTOPHBIX M HAYYHBIX HcchenoBanuid. Ilpu momydenmm in Vitro
KO3(ppULIUEHTOB cymnpeccur KIETOYHBIMU KyinbTypamu OI'A- u pMOI'115-
WHIYIHpOBaHHOW Tponudepanun T-kierok mamsatu manueHToB ¢ PC B mpenenax
pedepentHbix 3HaueHni (k=>20,2 % nns anTUreH-Hecnenuuueckoi npoaudepanuu
u k=413 % gn1a MuenMH-cienM(pUUYecKOd mpoiudepalui) I1eIecoo0pa3Ho
MPOBEICHUE KJICTOYHOW HMMMYHOTepamuu mnarueHtam ¢ PC ¢ HU3KUM ypOBHEM
HEBPOJIOTUYECKOTO NeUINTa B BUJC BHyTpUBEeHHOW nH(DY3uu ayTomornaabix MCK
B KOHIIEHTpaluu 1-2 MIIH KJIETOK Ha KT Macchl Tena [59, 60].

3. BHenpenne MeETOMOJIOTMHM OIICHKA HWMMYHOMOIYJIUPYIOIIETO  JEHCTBUS
KJIETOYHON Tepamuu y manueHToB ¢ PC, OCHOBaHHOW Ha OMpENEICHUH MHUEIIHH-
cTUMyJupoBaHHOU Tponudeparuu T-TuMPOIUTOB ¥ W3MEHEHUH MMOBEPXHOCTHOTO
¢eHoTuna kierok nocie uHPy3uum ayronoruuHblx MCK, B yueOHBIA mpouecc
BBICIIMX YUYPEKICHUA 0Opa30BaHUs, OCYIIECTBISIONIUX MOATOTOBKY CICITHATHCTOB
MEJMKO-OMOJIOTNYeCKOro npoduiisi B 00JaCTU UMMYHOJIOTUH, HEHPOMMMYHOJIOTHH,
HEBPOJIOTHH,  KIWHAYECKOH  JTa0OpaTOPHOW  JMATHOCTUKA W KJICTOYHBIX
ouorexnomornii  (aktel BHeapenus ot 12.01.2009, kadenpa KIMHHYECKOMN
nabopatopuoit muarHoctuku benMAIIO; ot 17.09.2013 u 15.09.2014, xadempa
ummyHosorun MI'DY um. A. JI. CaxapoBa; ot 26.05.2014, xadenpa HepBHBIX
U Helipoxupyprudeckux oosnesneit BIMY).

4. IlutohmyopuMeTpHIECKUN METOJ MOHUTOPHHTA KOJIMYECTBEHHOTO aHaIN3a
KJIETOYHOTO  JIEJICHUS, OCHOBAaHHBIM HA TNPUMEHEHWHW  BHYTPUKIECTOYHOTO
(bIyOopecueHTHOro KpacuTens 5-(u-6)-kapOokcudiryopecient JaneTaT
CYKIIMHUMUAWIT dupa CcIeAyeT HCHOJIb30BaTh B JEATECIBHOCTH MPOQPMIHHBIX
UMMYHOJIOTHYECKHX JTa00paTOpuil MJisi OICHKA WMMYHOMOIYJIHUPYIOIINX CBOWCTB
MCK # moAaroToBKM ONTHMAIBHOTO KJIETOYHOTO TPAHCIUIAHTATA JJIS JOCTHKCHUS
MaKkCHMaJIbHOTO TepaneBTHueckoro 3¢ dekra [23] (aktel BHeapenus ot 28.09.2012,
V3 «9-1 I'Kb» r. Muncka; ot 10.09.2013, PHIIL] meTckoii OHKOJIOTHH, TeéMaTOJIOTHH
Y IMMYHOJIOTHUH).

5. Metonmonornyeckuii  MOAXOJ K  OLIEHKE  MPOTrHO3a  KIMHUYECKOU
s dextrBHOCTH KiIeTOuHOM Tepanuu aytoimornuHbiMu MCK mnamuwentoB ¢ PC
U pe3yabTaThl KIWHUKO-UMMYHOJIOTHUYECKOTO MOHUTOPWHTA TMAIMEHTOB TOCIIE
KJIETOYHON Tepanmuu TIO3BOJISIOT YCTAHOBUTH CPOKH TIOBTOPHOW TpaHCIUIAHTAIIUA
MCK depe3 9-12 mecsiieB mociae NepBUIHON WHOY3UH W OTKPHIBAIOT MEPCIIEKTUBBI
NPUMEHEHUS AJJIOTEHHBIX KYJIbTYp B KieTodHou Tepanuu PC [1, 21].
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P331I0MD

3adpanckas Mapsina Mixaiuiayna
Me3eHxiMaJIbHbISI CTBAJIABbISA KJIETKI: IMyHAMaayJJI0K0YbIA yiaacuiBacui
i adrpyHTaBaHHe iX NpbIMSAHEHHS /I KJIeTKaBail iMyHaTIpamii
paccesiHara CKJepo3y

KiirouaBbisi €J10BBI: ME3CHXIMAJIBHBISI CTBAJIaBbIsl KJIETKI, PaccesHbl CKIEpPO3,
IMyHacympacis, MielliH-crelblpi1unblsa T-KIeTKI maMsIll, KJieTKaBasi IMyHaTIparnis.

Mbra paciaenaBaHHs: aOrpyHTaBaHHE IMyHanaTareHETblYHAra J3€sSHHS
1 KJIIHIYHAra Y KbIBaHHA KJIETKaBaid Tiapamili ayTaJaridHbiMi ME3€HXIMaJIbHbIMI
CTBaJIaBbIM1 KJIETKaM1 MIPbI PACCESIHHBIM CKJIEPO3eE.

MeTaabl nacjieaBaHHA | BHIKAPBICTAHAS aNlapaTypa: 3KCIEPbIMEHTANIbHBIS,
KyJbTYpaibHblsl, IMYHaJariuHbls, MIKpacKamiuHblsd, cTaThICThIUHBIL; CO,-1HKYyOaTap
(Revco Elite 11, 3111A), naminapusr 6oke |1 kiaca abaponst (Labconco Purifier Delta,
3IIIA), inBepTaBanbl Mikpackon Axiovert 200 i kamepa AxioCamMRm (Carl Zeiss,
['epmanisi), mnpatounsr 1wITadyapeiMerp FC500 (Beckman Coulter, 3IIIA),
cuextpadaromerp BRIO-SIRIO (SEAC, Iramis).

ATpbIMaHbIsl BbIHIKI I HAaByKOBasi HaBi3HA: a0rpyHTaBaHa 1 pachpaliaBaHa
TOXHAJIOTIA KJETKaBail IMyHaT?pamii paccessHara CKJIepo3y 3 BbIKApbICTAHHEM
ayTallariyHbIX ME3€HXIMaJbHBIX CTBaJaBbIX KJIETaK 3 YJIKaM MamspiAHsAra pasiiky
Kad(ilbleHTa  Cymnpacil  KIETKaBbIMI  KyJbTypaml  MIEIIH-CTBIMYJISIBAHAN
npamidepaubii  T-mimarpiTay. YnepiiblHIO Taka3zaHa, IITO  ayTajlariyHbis
ME3EHXIMAJIbHbISl CTBAJIABBIA KJIETKl MAalbIEeHTay 3 paccesHbIM CKJIepo3aM
1 aJlareHHbIsI ME3EHXIMaJbHbIS CTBAJIaBbIs KIETKI aj] 3[apOBbIX aco0 y poVyHail
CTymeHi 1iHTiOipyronb In Vitro mpamidepanbiro T-kimeTak namsii. YIIEpIIBIHIO
npaBe[3eHa alPHKa 3(EeKThIYHACUl 1 mpamsriacul IMyHamaayiarowudara 3(eKTy
ayTalariyHbIX ME3€HXIMaJbHBIX CTBAJIaBbIX KJETAK 1 aOrpyHTaBaHbl METaJlalaridyHbI
MajJbIX0]] Jla alPHKI TIpamneyThluHara 3¢eKTy KIeTKaBaill IMyHaT3paril paccesHara
CKJIEPO3Y.

PrkaMennanbli ma BBIKAPBICTAHHI: pacrpanaBaHblsl KPHITEPbIl BhI3HAYIHHS
NaTAHUBIUIBHAra TipamneyTeluHara 3(Q@exTy KiIeTkaBail iMyHaT3parili MOTyLb
OpBIMAHALIA JUI 3(QEKThIyHAara JIAYSHHS MalbleHTay 3 PACCESIHHBIM CKJIEpO3aM 3
BBIKAPBICTAHHEM  ayTajariyHaidl TpaHCIUIAHTAllbll ME3€HXIMAaJbHBIX CTBaJaBbIX
KJIETAK.

I'anina NPbIMSAHEHHS : IMyHaJIOoris, HeYpaJoris, HelpaiMyHaJoris,
TPAHCIUIAHTAJIOT 11, KJIeTauHas OisIorisl, JadapaTopHast IbIATHOCTHIKA.
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PE3IOME

3adpanckas Mapuna MuxaiijioBHa
Me3eHxuMaJjibHbIe CTBOJIOBbIE KJIETKH. HMMYHOMOAYJIUPYHOLIHE CBOMCTBA
1 000CHOBAaHME X MPUMEHEHM S JJIS KJIeTOYHOW HMMYHOTEePANuu
PAaCCEesIHHOI0 CKJIepo3a

KioueBble cj10Ba: Me3eHXUMAJbHBIE CTBOJIOBBIE KJIETKH, PAaCCESHHBIN
CKJIEpO3, UMMYHOCYIIPECCHs, MUETUH-criennpuyeckue T-KIeTKU naMaTH, KIeTOYHasl
MMMYHOTEpAaIus.

Hear wucciaegoBanusi: 0OOCHOBAHHE HWMMYHOIIATOI€HETUYECKOTO JEUCTBUS
u KJIIMHUYECKOTO BHEJIPEHUS KJIETOYHOM Tepanuu ayTOJOTUYHBIMHU
ME3EHXUMaJIbHBIMU CTBOJIOBBIMH KJIETKAMU MIPU PACCESHHOM CKJIEPO3E.

MeToabt HCCIIeI0BAHUS U HCNOJIb30BAHHASA anmaparypa:
AKCHEPUMEHTANbHbBIE, KYJIbTypaldbHble, HUMMYHOJOTUYECKUE, MHUKPOCKOIUYECKUE,
cratructuueckue; CO,-makybatop (Revco Elite 1lI, CIIIA), namuHapHbIii OOKC
Il kmacca 3ammter (Labconco Purifier Delta, CIIIA), nHBepTHPOBAaHHBIA MUKPOCKOIT
Axiovert 200 u kamepa AxioCamMRm (Carl Zeiss, T'epmanus), TpPOTOYHBIN
mutodpayopumerp FC500  (Beckman  Coulter, CIIA), crnekrpodoTomMeTp
BRIO-SIRIO (SEAC, Uranus).

IHonyyeHHble pe3yJbTaThl U HAYYHasi HOBU3HA: 000CHOBaHA U pa3paboTaHa
TEXHOJIOTUSI KJIETOUHOW UMMYHOTEpANHUKU PACCEIHHOTO CKJIEpO3a C MCMHOJb30BAaHUEM
ayTOJIOTUYHBIX ME3E€HXUMAJbHBIX CTBOJOBBIX KJIETOK C YYETOM MPEABAPUTEIHLHOIO
pacueta kKod(duuueHTa  Ccymnpeccud  KIETOYHBIMH  KYJIbTypamMH  MUEIUH-
CTUMyNUpoBaHHON mponudepanuun T-numdoruToB. BnepBble MoOKa3zaHO, 4YTO
ayTOJIOTUYHbIE ME3€HXMMAaJIbHbIE CTBOJIOBBIE KJIETKH MAIMEHTOB C PACCESHHBIM
CKJIEpPO30M U aJUIOTEHHbIE ME3EHXMMAJIbHBIE CTBOJIOBBIC KJIETKU OT 3JI0POBBIX JIHI
B PaBHOW CTENEHU MHTHOMPYIOT IN Vitro nposmdepanuio T-kineTok namsatu. Briepsoie
npoBejieHa OleHKa A(PPEeKTUBHOCTU U JJIUTEIBHOCTH HMMYHOMOAYJIUPYIOLIETO
s dexTa ayTOJOTUYHBIX ME3EHXUMAJIbHBIX CTBOJOBBIX KJIETOK M OOOCHOBaH
METOJIOJIOTUYECKUM TOJAX0JI K OIEHKE TepaneBTUYecKoro 3@dekra KIeTOYHOM
MMMYHOTEpAIuU PacCeTHHOTO CKIIepO3a.

PexoMeHanum mo MCNoJb30BaHUIO: pa3padOTaHHBIE KPUTEPUU OTNPEICTICHUS
MOTEHIIUAILHOTO TepaneBTH4YecKoro 3(p@exra KIeTOYHON HMMYHOTEpauu MOTYT
MPUMEHSThCA A1 3PPEKTUBHOrO JICUEHUS MALMEHTOB C PACCESIHHBIM CKJIEPO30M C
UCIIOJIb30BAaHUEM ayTOJIOTUYHOM TPAHCIUIAHTAIIUM ME3EHXUMAIbHBIX CTBOJIOBBIX
KJIETOK.

O0s1acTh NPUMEHEHUSI. WMMYHOJIOTHS, HEBPOJOTHS, HEHPOUMMYHOJIOTHS,
TPAHCIIAHTOJIOTHUS, KJIETOUHAasi OMOJIOTHsI, JIabOpaTOpHasl TMarHOCTUKA.
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SUMMARY

Zafranskaya Maryna Mikhailovna
Mesenchymal stem cells: immunomodulatory properties and grounding
their application for the cell immunotherapy in multiple sclerosis

Key-words: mesenchymal stem cells, multiple sclerosis, immunosuppression,
myelin-specific memory T cells, cell immunotherapy.

Aim of the research: to ground the immunopathogenic effect and the clinical
application of autologous mesenchymal stem cell therapy in multiple sclerosis.

Methods of the research and the equipment used: experimental, cultural,
immunological, microscopical, statistical; CO,-incubator («Revco Elite Il», USA),
class Il biological safety cabinet («Labconco Purifier Delta», USA), Axiovert 200
inverted microscope and camera AxioCamMRm («Carl Zeiss», Germany), flow
cytometer FC500 («Beckman Coulter», USA), spectrophotometer BRIO-SIRIO
(«<SEAC», ltaly).

Obtained results and scientific novelty: the technology for the cell
immunotherapy of multiple sclerosis using autologous mesenchymal stem cells
taking into consideration previously counted suppression coefficient showing
the suppression of myelin-stimulated T lymphocytes proliferation by cell cultures has
been grounded and developed. For the first time it has been shown that the both
autologous mesenchymal stem cells from patients with multiple sclerosis and
allogenic mesenchymal stem cells from healthy subjects similarly inhibit the in vitro
proliferation of memory T cells. The efficacy and duration of the immunomodulatory
effect of autologous mesenchymal stem cells has been assessed for the first time, and
the methodological approach for evaluating the therapeutic effect of cell
immunotherapy in multiple sclerosis has been grounded.

Recommendations for the use: the developed criteria for determining
the potential therapeutic effect of cell immunotherapy can be applied for the effective
treatment of patients with multiple sclerosis using autologous transplantation of
mesenchymal stem cells.

Field of the application: immunology, neurology, neuroimmunology,
transplantology, cell biology, laboratory diagnosis.
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