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PaGora BemmonHeHa Ha 0aze DepepanbHOrO TOCYIAPCTBEHHOTO OIOPKETHOTO YUPEKIACHUS
«l"ocynapcTBeHHbI HayuyHbIM LeHTp Poccumiickon Penepannn — PDenepanbHbli MEIULMHCKUN
onodusnueckuit ieHTp uM. A.M. BypHazsna» denepanbHOT0 MEIUMKO-0MOJIOTMYECKOTO areHTCTBA

Hay4HbIi pykoBOAUTENb

Actpenuna TaTbsiHa AJleKceeBHA  JIOKTOPp MEIUMUHMHCKUX HAayK, JOLEHT, PYKOBOIUTEIb
[EHTpa OMOMETUIIMHCKAX € aJAUTHBHBIX TEXHOJOTUH
OI'bY «l'ocynapcTBeHHBIM HaydHbIA LIEHTP Poccuiickon
®denepanuu — denepanbHbIN MeIUITMHCKUN
onopmsmuecknit  weHtp wuMm. AWM.  bypHazsgHa»
OdenepallbHOTO  MEAMKO-OMOJIOTUYECKOTO  areHTCTBA
Poccun

OduunanabHbie ONMOHEHTHI

FaymkoBa Osibra BajleHTHHOBHA  JIOKTOp OMOJIOTMYECKMX HayK, BeAYIIMH HaydyHBIN
COTPpYOHUK  Jaboparopud  MEXaHU3MOB  PEILCINN
WNHctuTyra Omodwmsmkn kineTku Poccwiickoil akameMuun
HayK - o0OocoOneHHoe mojpasnencHue DenepaTbHOTO
TOCYIapCTBEHHOTO OIO/PKETHOTO  YUPEXKICHUS HAYKH
«DenepanbHbIi UCCIIen0BATENbCKUN HEeHTp «IlymuHCKnit
HAy4YHBIA  LIEHTP OMOJIOTMYECKUX  HCCIICAOBAHUMN
Poccuiickoii akaieMun HayKk»

Poiokuna BajsenTuna JIbBoBHa JOKTOp MEIUIIMHCKHMX HayK, 3aBeayrolnas jadoparopueit
paavalMOHHON ouosorun denepalibHOTO
TOCYJapCTBEHHOTO  OIO/KETHOTO  YUPEKICHUS HAayKU
«IOxHO-ypanbCckuit UHCTUTYT O6ropuznKu»
®enepalIbHOTO  MEAMKO-OMOJIOTMYECKOTO  areHTCTBa
Poccun

Benymas opranusanus MemuuuHCKUI paguoIOTUYECKUM Hay4YHBIA LEHTP HM.
A.®. Ilpi6a — dpumman denepanbHOTO TOCYIAPCTBEHHOTO
OrO1KETHOTO YUPEKIACHUS «HanumoHnanbHbII
MEAMLIMHCKUI HCCIEeI0BATENIbCKUM LEHTP PajauOIOTHI»
Munzapasa Poccun

3amura guccepranuu  coctoutcs «23» wutoHa 2022 roma B 10.00 uwacoB Ha 3acemaHHM
muccepranonnoro cosera 68.1.003.01 ([ 462.001.04) npu denepaibHOM TOCyIapCTBEHHOM
OromkeTHOM yupexxaeHun «l'ocymapcTBeHHbIl HayuHblid 1leHTp Poccuiickoit ®enepauuu —
OenepanbHblil MenuUUMHCKUM Onodusndeckuii nentp uMm. A.W. bypuaszsna» mo ampecy: 123182, r.
Mockga, yn. XKuBomnucHas, 46. Temn.: +7 (495) 190-96-98.

C muccepranueit MOKHO 03HaKOMUTbCs B Onbnuoteke @I'BY «l'ocynapcTBeHHbIM HaydHBIM LIEHTP
Poccuiickoit ®enepanun — PenepanbHbli MEAMIMHCKUN Ouodusnueckuid ueHtp um. A.N.
bypHazsHa» 1 Ha caliTe OpraHu3aLuu.

ABTOpedepar pa3zocnaH «  » 2022 rona

VYuénplil cexpeTapb
JIMCCEPTALIMOHHOTO COBETA, IOKTOP MEIUIIMHCKUX HAYK [MTangana H.K.



3
OBLIASA XAPAKTEPUCTUKA PABOTbI

AKTyaJ’ILHOCTL TEMbI HCCJICI0BAaHUA

Ha mpotsbkennn KU3HU 4eIOBEK HEM30EKHO MOJBEPraeTcs BO3ACUCTBHIO MANbIX 103 (OT
10 mo 100 mI'p) (Fazel R., 2009) wonmsupyromero usnyuenus (MN), kak GoHOBOTO, TaKk u B
pamMKax METUIIMHCKOW TUArHOCTHUKM M JICUYCHHUS, OT CBAJIOK PATMOAKTHUBHBIX OTXOJOB, B XOE
npodecCHoHaBHON aesTenpHOCTH, a Takke asuamnepenetoB (ICRP, 2007). MexayHapoHblit
KoMHTeT 1o paauanuorHoi 3ammure (MKP3) 0603Haunn kpuTudeckue 3HadeHus Maibix 103 MU
s gemoBeka B auamazone ot 20 mo 50 mI'p B rox (Fazel R., 2009). VuureiBas Hen30€XKHO
pacTyIiee KOJIMYECTBO MCTOYHUKOB Manbix 103 UM B coBpeMEHHOM MUpe, a TakkKe Pe3ylIbTaThl
WCCIICIOBAaHUH, JEMOHCTPUPYIOIMINUX TOJydeHHE HEKOTOPHIMHU TPYIIIAMH HACEJICHHUS B paMKax
MEIUIUHCKUX UCCIICIOBAaHUI KyMYJISITHBHON J103bI 00mydeHust papaoi 50 mI'p/rox (Squillaro T.,
2018), MOXXHO CKa3aTh, YTO TOYHAS OICHKA PHCKOB, CBS3aHHBIX C OOJYyYCHHEM B MaJIbIX JI03aX,
SIBJISIETCS BAKHOM 3a/1a4eil 00IIEeCTBEHHOTO 3/JpaBOOXPAHEHUS.

Ha ceromusmanii 1eHp oOlleHKa 3¢ (EKTOB, OKa3bpIBACMBbIX MajbiMH jgo3amu MU Ha
OpTraHHW3M YEJIOBEKa B IIEJIOM, HE TIPEIACTABISICTCS BOSMOXKHOM, B CBS3M C ATHM ME3CHXHUMaJIbHBIC
ctpomanbHble KiIeTku (MCK), sBasiommecss pereHepaTUBHBIM PE3€PBOM B3pPOCIIOrO OpraHHU3Ma,
BBICTYNAIOT TEPCICKTUBHON MOJENBI0 [UIsi u3ydeHus 3(h(EKTOB 0O0JydeHUsS MalbIMU J03aMHU.
brnarogaps coeit crocoOHOCcTH K camomnoanepxkannio, MCK HaxomsaTcs B opraHu3Me 4elloBeKa
JUIATEIBHBIA TIEPUOJ BPEMEHHM M MOTYT TOJABEPraThCsi HECKOIBKHM payHAaM OOITydeHHS,
HaKariMBas B ce0c MPOM3OIICAIINEe W3MEHEHHS M TepefaBas MX CICAYIONIMM ITOKOJICHHUSIM
KJIIETOK, TIOCKOJIBKY 00JIaJal0T MOTCHIUAMH K tuddepeHnnpoBke. B koHEUHOM UTOTE, U3MEHEHHS,
nponsomenmue B MCK — pereHepaTHBHOM pe3epBE OpraHW3Ma, OTPakaloTCsl Ha OpPraHu3Me
YyelloBeKa B I1eJoM. TakuM o0Opa3oM, KayeCTBEHHbIE M KOJWYECTBEHHBIE HW3MEHEHUS
xapakrepuctuk MCK Moryr OBITHb pPacCMOTPEHbI B KayeCTBE KPUTEPHUEB OLIEHKH PHCKOB
BO3/ICHCTBHS OOJTydeHHsI B MaJIbIX jJ03ax Ha opranu3m denoBeka (ICRP, 2007), a camu MCK kak
MOJIENb JJI OLEHKU MHIMBUIYAIbHON PaJO4yBCTBUTEIBHOCTH UYEJIOBEKA, B YACTHOCTH, JIIOJIEH,
3a/1IeiCTBOBAHHBIX B pabOTE B CEKTOPE ATOMHOM MPOMBIIIJIEHHOCTH.

B omny0nMKOBaHHBIX HCCIENOBAHUAX, TOCBAIICHHBIX W3YYEHUIO CTOXAaCTHUYECKUX H
HEPaKOBbIX 3(P(PEKTOB, OKa3bIBAEMbIX OOJIYy4EHHMEM B MajblX /033X, Ha CETrOJHAIIHUN JCHb
cyuiecTByeT psii npotuBopeunii. C OJHOW CTOPOHBI, PE3yAbTaTbl HEKOTOPBIX HCCIEAOBAHMIA
CBUJIETENBCTBYIOT O HETATUBHOM BIIMSHMM Majbix 103 M. B wacTHOCTH, B KJI€TKax MPOUCXOAUT
HakoryieHne AByHUTeBbIX paspeiBoB JIHK (Osipov AN., 2015), u, NHOCKONBKY KaKIbli
JNBYHUTEBOM pa3pblB TUIOTETHYECKH HUMEET BO3MOKHOCTh HWHAYLHUPOBATH KJIETOYHYIO
TpaHcOpMalLMIO, HA CErOAHAIUHUN JEHb 3TOT KpPUTEpUH CUMTAEeTCd OJAHMM U3 Haubosee
3HAUUMBIX [ oueHku dddexra no3pl. Ha ocHoBanum storo MKP3  npunepxkusaercs
0ecrioporoBoi JMHEWHOW KOHILEMIIMK, COIJIAaCHO KOTOPOM oOKa3biBaeMblid 3(dekt mnpsmo
nponopiroHaieH noixydenHon noze oonydenus (ICRP, 2007). beccriopHo, onucanHast KOHIETIIHS
NpUMEHUMa NpPU HPOrHO3UPOBAHUHM 3(P(PEKTOB OONBIIKMX 03 pajuallid, OAHAKO PE3yJbTaThl
HEKOTOPBIX HCCJIEIOBAaHUM CTaBAT IO/ COMHEHHE CHpPABE/UIMBOCTb JIAHHOM KOHILENIHMU JUIS
OLICHKH 7((EKTOB, OKa3bIBa€MbIX OOJYy4EHHMEM B MalbIX J033aX. OJTO CBSI3aHO C TEM, 4YTO
HEKOTOpBIE HCCIIEIOBATENM YKa3blBAIOT Ha CTUMYJHUpYOIKE 3(PQexTsl 00IydeHHs MabIMH
nozamu MM (Ji K., 2019). Vnomunanus o momoOHbIX 3¢ddekrax Bce dYamie BCTPEYAOTCS B
UCCIIEIOBAaHUSAX MOCIEAHUX JIET U MO3BOJISIIOT MPEAIOJIOKUTh, YTO B JWanazoHe Maibix a03 MU
3¢deKkT MoxKeT ObITh HE NPONOPLUOHAIEH MOJYyYEHHOW J03€ OOJydEHHs, YTO COIJIAcyeTcsl C
noporoBoii kouremniueir (Doss M., 2018). B menom, Ha CErOAHSANIHUN JCHb PE3YJIbTATHI
UCCIIEIOBAaHUN O 3aKOHOMEPHOCTAX pa3BUTHUA APPEKTOB, OKa3bIBa€MbIX MaibiMu J03amMu MU, u
MEXaHM3Max, JEeKaluX B HMX OCHOBE, HEOJHO3HAYHbI, IMOITOMY HACTOsAIIEe HCCIEIOBAHHE
MPEICTABISETCS aKTyaJIbHBIM.
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Heab u 3apa4u

[lenpr0 HACTOAIIETO MCCIENOBAHUS SIBISIOCH U3YUYEHUE BIWSAHUS MaJbIX U CPEOHUX 103
PEHTTEHOBCKOTO M3JIyYCHHsI, & TAK)KE KOHIUIIMOHUPOBAHHBIX CPEM, OTYYEHHBIX OT OOIYYEHHBIX
KJIETOK, HA ME3CHXMMAaJbHbIE CTPOMAJIbHBIC KJIETKM YEJIOBEKAa B PAHHUE M OTHAJICHHBIE CPOKH
KyJbTUBAPOBAHUS M1OCIIE BO3ICHUCTBU.

3aaaum uccaeI0BaHuA

1. U3yuuts um3MeHeHHUs coctaBa mpodmisi moBepxHOCTHBIX aHTureHoB MCK B paHHue u
OTJIAJICHHBIE CPOKHU KYJIbTUBUPOBAHUS MTOCIIE OOTYICHHUS.

2. BoiaButre m3menenus cekpetopHoro npoduns MCK B paHHue W OTHAlICHHBIE CPOKHU
KYJIbTUBUPOBAHUS TTOCIIC OOTyICHHUS.

3.  HccnemoBats m3meHeHus mpoirdepaTUBHON aKTUBHOCTH M COCTaBa KIJICTOYHBIX MOKOJICHUN
MCK B paHHHE U OTJJAJICHHBIE CPOKH KYJIbTUBHPOBAHUS TIOCIIE OOIYICHUS.

4. BwisBUTH u3MEHEHHA mpoivdepaTUBHOW akTHBHOCTH HeoOmydeHHBIXx MCK mpm  ux
KYJIbTHBUPOBAHWHY B KOHAWIIMOHUPOBAHHBIX CPEIax, MOTyIeHHBIX OT o0ydeHHbIXx MCK B panHue
Y OTJTAJICHHBIE CPOKH KYJIbTUBHPOBAHUS TIOCIIE OOTYICHUS.

Hay4yHast HOBM3HA

1. BnepBbie mokazaHO BIMSIHUE PEHTTEHOBCKOTO M3JIYUYECHHUs B JIMANla30HE MaJbIX U CPEAHMX
103 Ha Tpodmihb TOBEpXHOCTHBIX aHTHreHoB MCK cim3ucTod TKaHW [IECHBI YeJIOBEeKa W
MPEAJIOKEHO UCTI0JIb30BAHUE TAHHOTO KPUTEPHUSI JIs1 OLIEHKH PUCKOB, CBSI3AHHBIX C BO3ACHCTBUEM
WU Ha opranusM 4enoBeka.

2. BrnepBrie ycranoBieHo, 4to 3¢ dexTsi, pazpuBarommecs B MCK cnu3nucToil TKaHU JECHBI
YeJIOBEeKa MO BIUSHUEM PEHTTEHOBCKOTO U3JIYUYEHMs] B JIMAra3oHE MaJlbIX /103, B OTJaJICHHbIE
CPOKH KYJbTUBHUPOBAHHS TOCIE OOJY4EeHUS] COMOCTaBUMBI ¢ d(hdexTamu, pa3BUBAIOIIUMUCS IO
BIIUSIHUEM PEHTTEHOBCKOTO U3JIy4E€HHUSI B AMANa30HE CPEAHUX J03.

3. BnepBeie mokazaHo, uTo 3¢ (heKThl, pa3BHBAIONIMECS B HEOOTYYEHHBIX KJIETKaX IO
BIIUSIHUEM (DaKTOPOB KOHIUITMOHUPOBAHHBIX cpejl, MorydeHHbIX 0T MCK cau3ucToi TKaHu IECHBI
YelloBeKa, OONYYCHHBIX B MaJbIX JI03aX, OTIMYAIOTCS OT 3(PQPEKTOB, Pa3BUBAIOUINECS IO
BIUSHUEM (PAKTOPOB KOHIAUIIMOHUPOBAHHBIX cpej, nmonydeHHbIX 0T MCK, 001ydeHHBIX B CPEAHUX
nozax NHN.

4, BriepBrie mpemiokeHo HMCMoiab30BaHue Ouonorudeckord moaenu MCK cnmsucTod TKaHH
JIECHBI JIJISl OLICHKW MHJIUBHUIYaTbHOM palnO4yBCTBUTEILHOCTH YETIOBEKA.

TeopeTnueckasi U NPaKTH4YECKasi 3HAYUMOCTH PadoThI

Teopernueckass 3HaYUMOCTb PAOOTHI 3AKIIOYAETCS B IOJIyUYEHHHM HOBBIX CBEIEHUH 00
s deKTax ManbplX 103 PEHTIC€HOBCKOI'O HM3JIy4YEHUS Ha ME3E€HXHMAaJIbHbIE CTPOMAJbHbIE KIETKH
YeJIOBEKa, SIBIISIIOIIMXCS PEreHepaTUBHBIM PE3EPBOM OpraHM3Ma 4YelloBeKa. Pe3ynbTaTsl
MPECTaBICHHOrO ()YHJAaMEHTaJIbHOTO HCCIENIOBAaHUS MOTYT OBbITh MCIIOJNb30BAaHbl MPHU YTEHHUU
JIEKUMOHHBIX KypcoB 1o nporpamme «Pagnobuomnorus» B BY3ax.

[IpakTuyeckass 3HaYMMOCTb pPabOThl OOOCHOBAaHA HEBO3MOXKHOCTBIO OLEHKU BIUSHUS
oO0Ny4eHUs] MaJIbIMU JI03aMHM Ha OpraHU3M YeJOoBeKa B LEJOM, B YacTHOCTH, B CBS3H C
MHOT0(aKTOPHOCTBIO BO3ACUCTBUS OKpyxawriei cpensl. KymabTypa kimerok MCK ciauzucroit
TKaHM JIECHBI 4YeJIoBeKa Oyiarojaps cBoel OMOJIOrMYECKON AOCTYMHOCTH (Majioil MHBAa3HMBHOCTH
MpoLeaypbl TMONy4eHHs OuoMarepualia s BBIACJIEHUS KJIETOK), MPOCTOTHI BBIJCICHUS U
CTaOUJIBHOCTU TOJTY4aeMOM KJIETOYHOM JIMHUKM MOXET ObITh IpeJUIokKeHa B KauecTBE YA0OHOMU
Mozenu Uit w3ydeHus d¢dexTtoB  Manmbix 03 WM w oneHKH  MHAUBUAYaTbHOM
PaaOYyBCTBUTEIIBHOCTH 4YEJIOBEKA C IEJIbI0 IPOTHO3UPOBAHUS PA3BUTHUS JIyYEBBIX PEAKIUM.
Taxke, Omaromapss JOCTYMHOCTH, CTaHJApPTU3allMd M TOYHOCTH METOJa MPOTOYHOU
HUTO(QIIYOPUMETPUH, HCIOJIB3YEMOTO JUIi UMMYHO(GEHOTUIIHPOBAHUS KIIETOK, MMOBEPXHOCTHBIE
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antureibl MCK MOryr BBICTYNUTh B KaueCTBE NEPCHEKTUBHOIO KPUTEPHUS OLEHKU PHUCKOB
BosaercTeusa M Ha opranusm denoseka.

MeTO)IOJIOI‘I/Iﬂ H ME€TOAbI UCCJICA0OBAHUA

Hay4nas mMeTomon0THs HMCCIeIOBAaHUS OCHOBBIBACTCS HA HCIIOJIb30BAHMH COBPEMEHHBIX
TOYHBIX METOJOB HCCIEIOBAaHUN, KOMIUIEKCHO OTPaXKAlIMUX HAOIOMaeMble HW3MEHEHUS |
3aKOHOMEPHOCTH. Ha MpoTsSHKEeHWHW BCETO HMCCIEAOBAHHUS KYJIbTHBHPOBAHHE KJICTOYHON JIMHUHU
OCYIIECTBIISIOCH HETIPEPBIBHO (64 1Hs). J{71s1 OIEHKU KJIETOYHBIX IMOKOJEHUH, KIETOYHOTO IIHKIIA,
BBDKHBACMOCTH, a TakKK€ HMMMYHO()ECHOTHUIMPOBAHMS OONYYEHHBIX KIIETOK OBUI HCITOJIh30BaH
METOJ MPOTOYHON IUTOPIYOPUMETPHH U COOTBETCTBYIOIIHE (IIYOPECIEHTHBIE KOMMEPYECKHE
Habops!l mpousBoautelis. OreHka mpoandepaTHBHON aKTHBHOCTH KJIICTOK OIEHWBAIACh B PEIKHUME
peabHOTO BPEMEHH, KaK TapaMmeTp 3JIeKTpUYecKkoro comportubieHus Ha mpubope XCelligence
RTCA. Ouenka KOHIIEHTpaluu Oejlka B KOHJWIIMOHHPOBAHHOW Cpele OCYIICCTBISAIACh Ha
¢dayopumerpe Qubit 4.0 3a cyeT CBS3bIBaHUSA OCIKOB-MHUIICHEH C KpacHUTEJIEM IMPOHM3BOIUTEIIS.
CexkpeTopHbIi podHiIh KOHAUIMOHUPOBAHHBIX CPEJ] OLIEHUBAJICS METOJIOM UMMYHO(GEPMEHTHOTO
aHaJIM3a C UCIIOJIb30BAaHHNEM KOMMEPYECKIX HaOOPOB.

HOJIO)KCHI/IH, BBIHOCUMBIC HA 3aIIIUTY

1. Okcnpeccusi NOBEpXHOCTHbIX aHTUreHoB MCK cim3ucToil TKaHM JECHBI 4YelloBEKa
U3MEHSIETCSI TOoJ BiusHUEM oOmydeHus B no3ax 50, 100 m 250 mI'p B paHHHE CpOKH
KYJIbTUBUPOBAHUS 11OCIIE O0IydEHUSI.

2. OG6myuenne B Manmbix go3ax WU oka3piBaeT CcTUMynupyromiee JCeWCTBHE Ha
nponudepaTuBHYI0 aKTHBHOCTh M cekpeTopHbli mpodmns MCK causucToll TKaHU JIECHBI
YeJioBeKa B paHHUE CPOKH KYJIbTHUBUPOBAHH MOCie O0Iy4eHHUs, B OTHAICHHBIE CPOKH 3((HEKTHI
obnydenust B Manbix nmo3ax 50 m 100 mMI'p comoctaBumbl ¢ 3dexTtamu 0OITydeHHS B CPEIHHUX
no3ax 250 u 1000 mI'p.

3. D¢ dekThl, okazpiBaeMble (PaKTOpaMu KOHAWIIMOHUPOBAHHBIX Cpell, moidydyeHHbIX oT MCK
CJIM3UCTOM TKaHU JIECHBI YEJIOBEKA B PAHHUE CPOKU KYJIbTUBHUPOBAHUS MOCIE OOIYUEHHS MAIBIMU
nozamu 50 w100 wmIp, ormmyarorcs oT 3¢h(HEKToB, OKa3bIBaeMbIX  (AKTOpaMH
KOHJMIIMOHUPOBAHHBIX cpel, nonydeHHblx oT MCK nocne obnydenus cpequumu go3amu 250 u
1000 mI'p.

CreneHb 10CTOBEPHOCTH U ANIPOOAIIHS Pe3yJbTATOB

JIOCTOBEPHOCTh PEe3yNbTaTOB HCCIEAOBAHUS MOATBEPKAACTCS 00beMOM (PaKTHUECKOTO
Martepuana, A UCCIENOBaHUS KOTOPOIO HCIOJIb30BAJIOCH BBICOKOTOYHOE CEPTU(ULUPOBAHHOE
o0opy/loBaHue, MPOXOJSIIee pEryJsipHble BHEUIHHME U BHYTPEHHUE KOHTPOJM KauecTBa H
HEOOXOUMYIO KalIMOPOBKY IEpe/ HAayajoM Ka)kKJOro SKCIIEPUMEHTa, a TaKXKe HCII0JIb30BaHUEM
JOCTOBEPHBIX METOJOB HCCIIEIOBAaHUS, KAUeCTBOM IPOBEAEHUs J1a0OpaTOPHBIX HCCIEIOBAaHUMH,
BAJIMJAHOCTBIO TMOJIY4a€MbIX KOJMYECTBEHHBIX 3HAUCHUH NpU3HAKAa U HCIOJIb30BAHUEM METOJIOB
CTaTUCTUYECKOI 00pabOTKH TaHHBIX, 00OOCHOBAHHBIX YCIOBUSMHU IIPOBOJUMOTrO SKCIIEPUMEHTA.

Amnpobarus auccepTanuy rnpoBejieHa Ha 3acefanuu cekuuu Ne2 Yuenoro coeta ®I'BY
I'HL] ®MBbIl um. A.U. bypnazsna ®MBA Poccun. Marepuanbsl auccepTaluy JTOJIOKEHBI Ha
MIKOJIe-KOH(pEpEeHIINH MONOoAbIX YyueHbXx «UWnpuHckue uteHns-2018» u «nbpuHCKHME dYTeHUs
2019», konkypce cekmun «Momonasie npodeccuoHaldbHBIE» B pamkax S5-oro EBpomeiickoro
KoHIrpecca MeXayHapoaHOM accomuanuu paavanroHHo 3amutel (["aara, Hunepnanasl),
MexnyHapoaHOH  HaydHOM KOH(EpPEHLMH CTYACHTOB, aCIHUPAHTOB M  MOJIOABIX  YYEHBIX
«JlomonO0C0B-2019», II MexpernoHanbHOM MOJIOICKHON HaydHOU KOH(pepeHunn «JlocTikeHus u
MEPCIEKTUBBI MOJIOJBIX YUEHBIX», 6401 exxeroiHoil Bctpeue Ob6mecTBa pusuku 310poBbs (CLIA,
Opnango), 3-ii Poccuiickoit HaydHOM KOH(epeHIMH ¢ MEKIYHApOAHBIM  y4acTHEM
«Pannobuonornueckue OCHOBBI JydyeBoM Tepanuuy», |V HaumonanbHOM KOHIpecce IO
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pereneparuBHoii meaunmue, |l Hayuno-mpaktuueckoil koH(pepeHIMH ¢ MEXIyHAPOIHBIX
yuactueMm «HayuHblil aBanrapa», nocsimieHHo# 75-neturo ®MBIL] um. A.W. bypHassHa.

[yoankamun

[lo martepuanam paOOTHI OMyOJMKOBAHO 7 TEYATHBIX PadOT, BXOIAIIMX B IEpEeUEHb
KypHaJIOB pexomeHnoBaHHBIX BAK MwunoOpHayku Poccuu, w3 KoTOpeIX 5 myOnukanui
BKJIFOUEHBI B MEX/TYHApPOIHbIE 0a3bl IIUTHPOBAHUSI.

CTpykTypa auccepranumn

JlucceprarmmonHas pabora wu3lokeHa Ha 120 cTpaHWIaX MAIIMHOIMUCHOTO TEKCTA,
comepkut 14 Ttabnun, wuFOCTpUpoBaHa 32 pPHCYHKAMH W COCTOMT W3 BBEICHHS, 0030pa
JUTEPATYpHBIX JTAHHBIX, OMUCAHUS MaTEpPHAIOB W METOJOB, pE3yIbTaTOB COOCTBEHHBIX
WCCIICIOBAaHUH, 3aKITFOYCHHS, BBIBOJIOB, CITMCKA JINTEPATYphl, BKItodatomero 150 nureparypHbIX
HMCTOYHHUKOB: 3 — OTEYCCTBEHHBIX M 147— HHOCTpaHHBIN aBTOp, U OJIAr0TapHOCTEH.

COAEP KAHUE PABOTHI
MarepuaJibl 1 METOABI

JAu3aiiH ucciae10BaHus

Ha Bcem nmpoTsikeHuu uccienoBanus, npoaokasumerocs 64 nus, kietounas auaus MCK
CIM3UCTOM TKAaHM JIECHbI YeJOBEKAa KyJbTHUBUpOBajach HempepbiBHO. llepen Hawanom
AKCIIEPUMEHTA OBUTH OTIpeeICHHBI BPEMEHHBIC TOYKH TSI OIICHKH M3MEHEHUH, TPOUCXOAIINX B
KJIETOYHOW JIMHUM JI0 M Tocie oOJydeHws, M, TakuM oOpa3oMm, cGhOpMHpPOBAaH JIHU3aiH
uccnenoBanus (Pucynox 1).

Broinenenne kyabTypsl MCK u3 o0pa3na ciu3uCTOl TKAHM I€CHbI YeJIOBEKa

Kynerypa MCK Obiia BblzeneHa u3 HemepcoHHM(UIMpPOBAHHOTO oOpas3ia Owuomnrara
CITM3HCTOH TKaHH JeCHBI uenoBeka oobeMoM 8 My, [TosTydeHHsI GHONTAT HHKYOMPOBAJIH B Cpejie
DMEM F12, conepxameit 2% ¢eranbHoil Obrubei chiBOpoTkH, 2 MM L-rmyramuna, 200 En/mn
nenuiuuuHa, 200 Mr/mn crpentomuninaa, 200 Ex/min amboTtopunmaa u 100 Ex/ma renramMuninaa
(StemCell Technology, CIIIA), npu 4°C He MeHee 8 yacoB. Jlanee oOpaseln AUCTIEPTUPOBAIN H
nakyoupoBaim B 0,25% pactBope tpuncun-EDTA (Gibco, CIHIA) npu 37°C B Teuenue 1 4yaca,
IOCJIe Yero peaklHi0 OCTaHaBIWBAIM BHeceHHMeM paBHoro oOobema FBS (Gibco, CIIIA) u
ormbiBain obpazen; 1xPBS (300g, 7 munyr). [Janee obpaszen uukyoupoBaiu B 0,15% pactBope
komtaredasel Il tuma (Sigma, CIIA) nmpu 37°C B TedeHue 2 4acoB, MOCJE YEro peakLHIo
OCTaHABJIMBAJIN BHECEHHEM paBHOro o0bema FBS u ormbiBain obpaserr 1xPBS (3009, 7 munyT).
[TonydeHHYIO0 CYCIEH3HIO BBICEBAIH B 25 cM® KynbTypanbHelii dnakon (TPP, 1lIBemus) B cocTaBe
KynbTypanbHoil cpeasl MesenCult™ MSC Basal Medium Human ¢ no6aBiennemM KoMMep4ecKoro
cortementa (STEMCELL  Technologies, Kanama), aHTHOMOTHKOB MNEHHIM/UIMHA  —
crpentomuiiuHa (50 En/mn, I[TanDOko, Poccusi) u L — rmyramuna (2mM, [lan3Dko, Poccus).
KynpruBuposanue nepsuunoi KynbTypsl MCK ocyiiecTBisuiocs B TeueHue 14 nHel B yCIOBHAX
5% CO2 — unkybaropa npu temneparype 37°C 1 mOCTOSTHHOM BIAKHOCTH.

KyabTuBHpoBaHHMe KJIE€TOYHOM JMHUH

[lonydyennas HenepconuduipoBanHas kinerouHas JuHusg MCK cnu3ucToit TKaHU J1eCHBI
YesioBeKa ObLIa OXapaKTepU30BaHA M CTaHAAPTU3MPOBaHA Ha 3 Macca)ke COrJacHO MUHUMAaJIbHBIM
KputepusiM MexayHapoaHoro odiiecTBa kietouHoit Tepanuu (Dominici M., 2006) 8 LIBMuAT
OI'bY I'HL] ®MBI] um. A.N. byprazaaa ®MBA Poccun. KynbTuBHpOBaHHE OCYIIECTBIAIOCH J10
12 nmaccaxa BxirounTenbHo. Ha 5 1 6 maccaxkax ucrnonb3yemasi B IMPECTaBICHHOM UCCIEA0BAHUM
Kynbrypa kierok MCK Obiia mpoananu3upoBaHa Ha MPEIMET LMTOICHETUYECKUX H3MEHEHMI
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MmetoaoM duryopeciienTHON rubpuan3aiuu in situ (MFISH). Beero 6buto npoananu3upoBado 155
KJIETOK: 152 KJIETKM ¢ HOPMAJbHBIM KapUOTHIIOM U 3 KJIETKHA C XPOMOCOMHBIMHU aO0eparmsimu. B
[EJIOM, J0JISI XPOMOCOMHBIX a0eppanuii B KyJabType cocTaBwia He Oosiee 2%, 4TO HE MPEeBbIIIaeT
CIIOHTAaHHOTO YPOBHS XPOMOCOMHBIX alOeppanuii y denoBeka. Takum oOpa3oM, ucclieayemas
KJICTOYHAS JIMHUS MOYKET CUMTATHCS TCHETUYECKU CTAOMIBHOU ¢ HU3KUM YPOBHEM XPOMOCOMHBIX
abepparmit (Hukutuaa B.A., 2021).

Benenne KIeTOYHOHN JIMHUU OCYIIECTBISUIOCH C MCITOJIb30BAHUEM ITOJIHOW KYJIBTYpPaIbHOM
cpenpl MesenCult™ MSC Basal Medium Human ¢ mo6aBieHreM KOMMEPYECKOTO COTUIEMEHTA
(STEMCELL Technologies, Kanana), aHTHOMOTHKOB MEHUIM/UTHHA — cTpenromuttuaa (50 Ex/mi,
[TarDxko, Poccust) u L — rmyramuna (2MM, ITarDko, Poccus) B yenmoBusx 5% CO2 — uakyOaTopa
nipu Temmepatype 37°C 1 OCTOSTHHOM BIaXXHOCTH.

[TaccupoBanme KIETOYHON JTUHUHM TTPOBOAMIIN MPHU AOCTHREHUH el 90% KOH(IFORHTHOCTH
Ha TMOBEPHOCTH KYJIbTypajbHOTO (riakoHa. KiieTkum CHHMamM ¢ MOBEPXHOCTH KYJIbTYPAILHOTO
¢dnaxona (TPP, Illsenus) moGaeienueM pactBopa 0,25% tpuncun-2JITA (Gibco, CIHIA) c
nocneayomeid nHKyoanuel B TeueHue 3 MuHyT mipu 37°C, mocie 4ero peakiuio OCTaHABIMBAIH
BHeceHreM paBHOro oobema FBS (Gibco, CIIIA). [ToBepxHOCTh (prrakoHA JBaXKIBI OTMBIBAIACH
omHOKpaTHBIM (hocdatabM Oyhepom (1xPBS, Gibco, CIIIA). [TonydeHHYIO CYCHEH3UIO KIETOK
cobupanmu B 50 M1 mpoOHUpKy, MOCe YeTOo KICTKH ocakaanuch neHTpudyrupoBanuem (3009, 7
MmuH). [lonmydeHnHass HajocaIoYHAs KHUJIKOCTh ACIIMPUPOBAIACH, & OCAJOK KIETOK PAacTBOPSIICS B
IXPBS. yis nmoacueTa KIETOK U UX BBDKHBACMOCTH AJTMKBOTY MOJYYCHHOH CYCIICGH3MH B PaBHOM
00bEeMe CMEIIMBAIA C PACTBOPOM TPHITAHOBOTO CHHETO W aHAIM3HPOBAIM HA CUYCTUHKE KIICTOK
(Countess 1l Automated Cell Counter, Invitrogen). B nanpHeiimem MonydeHHYIO CYCHCH3HIO
KJIETOK BBICEBAJM Ha HOBBIM KYIbTypasbHBIH (prakoH (WJIM TUIAHIIET), aHATU3UPOBAIM WU
KPHUOKOHCEPBHUPOBAJIH.

KpuokoHncepBrupoBaHue KJICTOYHON JTMHUH

N3 cycnen3un kieTku ocaxianuch eHtpudyrupoanueM (3009, 7 MuH), MOCie Yero
HAJ0CaJ04YHas KMJIKOCTh aCIUPUpPOBANIACh, a IMOJYYEHHBI OCaJOK KJIETOK pacTBOpsuM B 1 mi
OXJIZKJICHHOW TOJIHOM KYJbTypaldbHOW cpenbl. Jlajee K MOJYy4EHHOW CYCIIEH3UM KIETOK IpH
temneparype +4°C U MOCTOSIHHOM IOMEUIMBAaHUM IOKANEJbHO JO0ABISUIM 1M MOJIHOM
KyiabTypanbHoi cpensl ¢ 10% IAMCO (WAK-Chemie, I'epmanusi) 10 KOHEYHOW KOHIICHTPAILIUH
JAMCO 5%. TTonyueHHYIO CyCIIEH3UIO KJIETOK IepeHocun B Kpuonpodupky (Corning, CIIA) u
3aMOpa)kKMBaJIM B ITapax a30Ta C MOCJIEIYIOUM [IEPEHOCOM B JKUJKUN a30T.

KpunoxoncepBupoBaHnue 1 XpaHeHHe KOHAUIMOHUPOBAHHBIX CPe/l

[lonmydyeHHble OT WHCCIEAyEeMbIX TIpPYNI KJIETOK KOHIUIMOHUPOBAHHBIE Cpelbl ObLIN
pazanmukBouensl B 1,5 ma npobupku Eppendorf (I'epmanus) u 3aMOpOKEHBI TIPU TeMIlepaType -
80°C. [loBTOpHOE 3aMOpaKMBaHNUE KOHAULIMOHUPOBAHHBIX CPEJl HE 10N YyCKAJIOCh.

YcaoBust 00,1y4eHust

Krnerku obnydanu Ha 4 maccaxe B JiorapuMuUyecKoil ¢aze pocta Nnpu JOCTUKEHUN UMHU
70% KOH(IIIOHTHOCTH Ha MOBEPXHOCTH KyJbTypaiabHOro ¢iiakona. Obmyuenue B no3ax 50, 100,
250, 1000 mI'p ocymectBusiin B ayonsix Ha peHtreHoBckoi yctaHoBke PYCT-M1 (Poccus) c
3a/laHHBIMHM XapaKTEePUCTUKaMH (MOIIHOCTh 103bl 39 MI'p/muH, HanpsikeHnue 100 kB, Tok myuka
0,8 MA, amomunueBbii ¢uiabTp 1,5 mMm) npu temmneparype 4°C. Ilocne oOnydeHUS KIETKH
MHKYOUpOBaIM B cTaHAapTHBIX ycnoBusix 5% CO2 — umukybaropa mnpu 37°C U mOCTOSTHHOU
BJIakHOCTH. [lorpemHocTs ucnyckaeMoil 1036l He npeBbimana 15%. CormacHo pekoMeHaanusIM
MKP3 no3st 50 u 100 mI'p otHOCSTCA K quana3zony manbix 103 MU, no3st 250 u 1000 mI'p — k
nuana3ony cpeanux o3 MU (ICRP, 2007).
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Pucynok 1. Cxema skcriepumeHTa



NvmyHodeHOTUIMPOBAHHE KIETOK

OueHKy ypOBHSI TOBEPXHOCTHBIX aHTUreHoB MOCK ocyilecTBisii Ha MNPOTOYHOM
nutopayopumerpe BD FACS Cantoll (Becton Dickinson, CIHIA). Knerku oxpammBanu
diyopeciieHTHO-Me4YeHHBIMU aHTUTenamu U Kpacutensmu (BD Bioscience, CIIA) cornacho
npeacraBieHHoi manenn (Tabmauma 1). B kaxmoi mccieayeMoil MpoOHMPKE OKPAIIUBaIOCh HE
menee 10° KeToxk.

Tabmuna 1. [Tanens GayopeciieHTHO-MEUSHHBIX aHTUTEN U KpacuTeneit miss MCK.

IIpoGupka 1 IIpoGupka 2 IIpooupka 3 IIpodupka 4 IIpobupka 5
Heoxparmennsriit 7TAAD CD45 FITC CD34 FITC CD44 FITC
KOHTPOJIb (Onenka CD90 PE CD73 PE CD117 APC

BpDKMBacMocTH)  CD105 APC HLA-DR APC -

OneHka KOHIIEHTPAaLUK 00111ero 0ejika B KOHAMIIMOHUPOBAHHOI cpee

ANWKBOTBI KOHAMIIMOHUPOBAHHBIX CpEll, TOJYy4CHHBIE OT KIETOK B HECKOJIBKUX
BPEMEHHBIX TOYKaX MOCJEe 00IydeHus, pa3MOPaKUBAIUCH B BOAsSHON Oane mpu 37°C, mocie 4ero
ueHtpudyruposanucy (250¢g, 2 MHH) ¢ LEIbIO YJAJIEHUS BO3MOXKHBIX OCTATKOB KJIETOYHOTO
nebpuca. OLEeHKY KOHIICHTPAIIMU 00IIero Oejika B KOHIUITMOHUPOBAHHBIX CPEAAaX OCYIIECTBIISIIH
C MCTIOJIh30BaHUEM KoMMepdeckoro Habopa Qubit™ Protein Assay Kit va ¢payopumerpe Qubit 4
(Thermo Fisher Scientific, CIIIA) corimacHO TPOTOKOITY MPOU3BOUTEIIS.

HNvmyHodepMeHTHBIN aHAIU3

NvMyHODEpMEHTHBI aHAIM3 PAaCTBOPUMBIX (PAKTOPOB KOHAWIIMOHUPOBAHHBIX CpEII,
MOJIy4eHHBIX uepe3 48 wyacoB, 9, 23, 43, 64 ngHa mocine OONYyYeHHUs, OCYIIECTBISUICS C
UCIOJIb30BaHKEeM KoMMepuecknx HaOopoB: Human IL-8/CXCL8 Quantikine Elisa Kit (R&D
systems, cat. D8000C), Human IL-6 Elisa Kit (Invitrogen, cat. BMS213-2), Human IL10 Elisa kit
(Invitrogen, cat. BMS215-2), Human VEGF-A Elisa kit (Invitrogen, cat. BMS277-2), Human IDO
Elisa kit (Invitrogen, cat. EH246RB) na mnanmernom puaepe iMark Bio-Rad c¢ momorbto
nporpaMMmHoro obtecneuenuss Zemfira. Pesynbrarhl HWcClieIOBaHHS IPEICTABICHBI C YYETOB
KOJIMYECTBA KIIETOK B KYIbTYPaJbHOM (hJJAKOHE HAa MOMEHT cOOpa KOHAMIIMOHUPOBAHHOW CPEIIbI
(ur/10° kieTox).

Ouenka npongepaTuBHON AKTHBHOCTH KJIETOK

OueHky nponu@epaTuBHON aKTUBHOCTU KIIETOK OCYIIECTBIISUIM C HCIOJIb30BAaHUEM
kierouHoro ananusaropa XCelligence RTCA (ACEA Biosciences, CIIIA), nHCTanupoBaHHOTO B
CO2 - wuHKyOarope ¥ TO3BOJSIIOIIETO B pEXHME pPEaJbHOrO BPEMEHH OLIEHHUBATh
npoiaudepaTuBHY0 aKTUBHOCTh KJIETOYHBIX KyJIbTYp Onaronapsi NETEKLHMH TaK Ha3bIBA€MOIO
kieroyHoro unaekca (K1) (anekrpudeckoro conpoTUBICHUS HA JAHE JIYHKH, TOKPHITON 30JI0TOM).
CycnieH3usl KJICTOK BBICEBAJach B JYHKH KOMMEPYECKUX KYIbTypalbHbIX IUiaHiieroB E-plate 16
(ACEA Biosciences, CIIIA) B xonmnuectBe 1500 Ki1eTOK/TyHKa, MOCIE YETO B PEKUME PEATLHOTO
BpEMEHU MPOU3BOAUIICS MOHUTOPUHT 3HaueHuit KW. Pe3ynpTaThl cciiejoBaHM TPEICTaBICHbI B
BHUJIE HOpManu3oBaHHOro kierouHoro wuHaekca (HKUM), paccuuranHoro mnyrem aHanusa
nonyueHHbIx 3HadeHnit KM B mporpammuom obecnieuennn xCelligence RTCA: 3nauenus KU B
OTNpeeNIEHHOM BPEMEHHOM TOYKE — TOYKE HOpMaju3auuu (Hampumep, Korja KIETKH ObUIH
MPOCTUMYJMPOBAHbI), YCTAaHABIMBAETCA NPOrpaMMHBIM obecriedeHrneM B kadectBe 1,0. Bce
nocnenyromue Bo BpemeHnu 3HaueHuss KM nmpencrasisitorcss B Buge nponopunu kK KM B Touke
HOpPMaJIN3alUH.
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OueHka KJIETOYHBIX NOKOJCHUH

OrneHKy KJIETOYHBIX MOKOJEHUH OCYIIECTBISUIM HAa MPOTOYHOM IuTodimyopumerpe BD
FACS Cantoll ¢ ucnonszoBanuem kommepueckoro Habopa CellTrace™ CFSE Cell Proliferation
Kit, for flow cytometry (Invitrogen). ITociie 06ay4eHus KIETKH OKPALITUBATKCH (ITyOPECIICHTHBIM
KpacUTEJIEeM COTIACHO TIPOTOKOJY MPOU3BOAUTEIIS, TIOCIE YETO BHICEBAIMCH B TYHKH 6-ITYHOUHOTO
IUTAHIIETa W KYJATUBHPOBAINCH B CTAaHIAAPTHBIX YclIoBUsAX. OIlEeHKa cocTaBa KIETOYHBIX
MOKOJICHUH ocyliecTBisiack yepe3 24, 48, 72 u 96 yacoB mocie OKpallMBaHUs. YUeT cOCTaBa
KJIETOYHBIX TIOKOJICHUI OCYIIECTBISUICS B COOTBETCTBHH C WHTEHCHUBHOCTHIO (DIIyOPECIICHIINH
KJIETOYHOW TMOMYyJSAIUNA: WHTEHCHUBHOCTh (DIIyOPECICHIIMA KIETOK, MPOIIEIINX JAeJICHUE,
CHIDKAETCSA 3a CYET TOTO, YTO KPACUTENIb PAaBHOMEPHO PACTPEICNICTCS MEXKIY JABYMS HOBBIMH
kieTkamu. 1, Takum 00pa3oM, MaTepUHCKast KJIeTKa QIIyOpecpyeT spUe, YeM JIBE TOUYEpHHE.

KyabTuBupoBanue HeoOaydeHHbix MCK B KOHIMIHMOHMPOBAHHBIX cCpeax
00JIy4eHHBIX KYJIbTYP KJIETOK

Onenka nponudepatnBHON akTHBHOCTH HeoOmydeHHbIX MCK ciam3ucToil TKaHW AECHBI
YelI0OBeKa, KYIbTHBUPYEMBIX B KOHIUIIMOHUPOBAHHBIX Cpelax OOMy4EHHBIX MCCIIECIYEMBIX TPYIII
MCK, ocymectpisiiach Ha kierounom anaimsarope XCelligence RTCA (ACEA Biosciences,
CILHA), nacranupoBanHoro B CO2 - HHKyOaTope 1 MO3BOJISIONIETO B pEXKUME PEaIbHOTO BPEMEHU
OIICHUBATh MPOJIU(PEPATUBHYI0 AKTHMBHOCTh KJICTOYHBIX KYIBTYp Onarojaps ACTEKIHH Tak
Ha3piBaeMoro kietouHoro uHzaekca (KW). Pe3ynbrarhl HcclieoBaHUN TPEACTABICHBI B BUJE
HOpMajn30BaHHOro kietoyHoro uHuaekca (HKW), paccuntanHOro myreM aHanu3a IMOJIYYE€HHBIX
sHauennit KU B mporpammuom obecriedennn xCelligence RTCA: 3nauenus KU B onpeneneHHOiM
BPEMEHHOM TOYKE — TOYKE HOpMalIHU3aluu (HampuMep, KOraa KIeTKA ObLUTH MPOCTHUMYIUPOBAHBI),
yCTaHaBJIMBAETCS MIPOrpaMMHBIM o0ecrnieueHrneM B kauectse 1,0. Bee mocnenyromue BO BpeMeHH
sHauenust KU npencrasistorces B Buae nponopimu k KU B Touke Hopmanuzanuu. HeoOmydueHHbBIE
MCK cinu3ucToif TKaHM JAECHBI YE€JIOBEKa BBICEBAIM B JIYHKM KOMMEPUYECKUX KYJIbTYpPaJbHBIX
wianmreroB E-plate 16 (ACEA Biosciences, CIIIA) B konmyectBe 1500 KiIeTOK/IyHKa, Te
KyapTHBUpoBand B 200 MK MOnHOHN KyiabTypaibHOU cpeasl MesenCult™ MSC B ycnoBusax 5%
CO2 — unkybaTopa nipu 37°C 1 MOCTOSHHOH BiIakHOCTH. Yepe3 48 yacoB u3 jayHOK oTOupanu 150
MKJI KyJIbTYpaJIbHOM cpeabl U BHOCHIM 150 MKJI KOHAWLIMOHUPOBAHHOMN Cpelibl, MOIYy4YEHHOU OT
obnydenHo KynbTypbl MCK crnu3ucToii TKaHU JECHBI Y€JIOBEKa, MOCIIE YeTO KIETKH BO3BpAIIay
B CTaHJapTHbIE YCJIOBHsS KylIbTHBHpoBaHUA.OueHky mnponudepatuBHoil aktuBHoctu MCK
MIPOBOJIMIIH € TIOMOIIBIO KiieTouHoro aHanu3aropa XCelligence RTCA.

CrarucTHuyecKui aHaaus

Craructuyeckass 0o0pabOTKa pe3yabTaTOB MPOBOAMIACH C IOMOUIbIO MPOrPaMMHOIO
obGecnieuenus Statistica 6.0 (Statsoft, CIIIA). 3HayuMOCTbh pazNU4Mil OLIEHHWBAIU C TOMOIIBIO
napHoro t-xkpurepust CTbIOJEHTa Ui CBS3aHHBIX BBIOOpOK. Pe3ynpTaThl ucclieJOBaHUMN
Mpe/CTaBICHbl Kak cpefHee apudmernyeckoe pe3ysbTaToOB HE MEHEE TpeX He3aBHUCHMBIX
SKCIIEPUMEHTOB + CTaHAAPTHOE OTKJIOHEHHE. CTATUCTUYECKU 3HAUMMBIMHU CUMTAIU Pa3Inyus Ipu
p<0,05.

PE3YJIBTATHI U OBCYKXIEHUE

HN3menenus npogusi mnoBepxHOCTHbIX aHTUTeHOB MCK B panHue U 0TAa/1eHHbIE CPOKH
KYJbTHBHPOBAHMS 1OCJIE 00 y4YeHUs
[lepen HayasoM HCCIIEIOBaHUS NPOBEACHA OLICHKA YPOBHS SKCIPECCHHM MOBEPXHOCTHBIX

AHTUTEHOB HEOOIYYEHHBIX KIETOK. YPOBEHb OJKCIOPECCUU COOTBETCTBOBAI TPeOOBaHUSM,
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npeabsasiaseMbiM kK MCK MexayHapoaubiM 00mecTBoM KieTounoi Ttepanuu (Dominici M.,
2006).

Onenka 3kcnpeccud Mpouiis MOBEPXHOCTHBIX aHTUTEHOB OCYIIECTBISUIACh uepes 9, 16,
43 u 64 mus nocne obomyuenus MCK B mozax 50, 100, 250 u 1000 mI'p. Uepe3 9 aneit mocne
oOnydeHus: ObUTM OOHAPYXEHBI CTATHCTHUYECKH 3HAYMMBIE W3MEHEHHS YPOBHS JKCIPECCHH
noBepxHocTHOTO antureHa CD117 mns rpynn MCK, oGaydennsix B mo3ax 50, 100 u 250 mI'p
(Tabmuma 2). HaGmromanoch mo303aBucUMOe H3MeHeHue dkcrnpeccumn CD117, HambGonpimm
CHIDKEHHEM 3Kcrnpeccuu xapaktepuszoBainch MCK, obmydennsix B mo3ze 50 mI'p — 87,1+2,19%
(p<0,05) (Pucynox 2).

Tabnuma 2. Dxcnpeccus moBepxHOCTHRIX aHTHTeHOB MCK uepe3 9 mHeit mocie obmydeHust.

ITapamerp K 50 mI'p 100 mI'p 250 mI'p 1000 mI'p
KoanuecTBo KJIeTok, %
CD117 97,0£1,50  87,1+2,19*  89,2+2,88*  93,0+0,50* @ 99,0+1,01

* (p<0,05) — craTucTUYECKH 3HAUUMBbIE Pa3IM4Us [0 CPABHEHUIO C KOHTPOJIEM.

105,0

100,0

99,0

Konuuecrtso knetok, %
8
3

K 50mlip 100mlp 250 mlp 1000 mlp
[o3a obny4eHus, mrp

Pucynoxk 2. 3aBucumocts 3xcnpecuu nopepxHocTHOro anturena MCK CD117 ot moixy4eHHO# 10361
NU yepe3 9 nueit nocne odmyderus. * (p<0,05) — craTucTUYeCKH 3HAYMMBIEC PA3IAYUS TI0O CPABHEHUIO
C KOHTPOJIEM.

Taxoke s rpynnel MCK, o6nydennoit B 1o3e 50 mI'p, HaOM01a10Ch MOSBIICHUE YETKO
000CO0JICHHOM TOMYJISAIUK KJICTOK ¢ OTpHIarenbHoi sknpeccueii CD44 — 1,440,23% (p<0,05)
KJIETOK IEMOHCTPUPOBAIIH TOJIHYIO TIOTepro naHHoro Al Ha cBoell moBepxHocTu (PucyHok 3).
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Pucynox 3. Ckateporpammsl: (a) — BbiaeneHue reiita MCK no napameTrpam KaHajoB MPSIMOTO U
60KOBOTO cBeTOpaccessHus; (6) — Bbienenue reifra cuarinetHsix MCK no mapameTrpam kaHajioB
psIMOTO cBeTopaccesHus; (B) — BbiaeneHue reiita MCK ¢ oTpuniatensHON sKkcnpeccueit
noBepxHocTHOro anTHreHa CD44 yepe3 9 nneit mocne o6mydenus B 1o3ze 50 mIp.

UYepes 16 aneit nocne o0nydeHus: Hab01a1ach MpaKkTUUYECKas MOJHAs MOTEPs SKCIPECCUU
noBepxHocTHoro antureHa CD117 Bo Bcex uccnenyemsix rpynnax MCK. Ilpu stom nanbosnee
BBICOKUM YPOBEHb JKCIPECCHHM AaHHOTO mnoBepxHocTHOro Al ocraBasics B rpynne MCK,
ob0nyyennoit B o3e 1000 mI'p — 1,5+0,42% (p<0,05). Jns octanpHbix 00nydeHHbix rpynn MCK
CTaTHUCTUYECKU 3HAYMMBIX OTIN4Mi ypoBHs 3Kciipeccun CD117 B cpaBHeHUU ¢ HEOOIyueHHOM
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Tpynmoi KOHTposisi He HaOmonanock. Taxke Ha 16 gens mocne obmydenus MCK, u3menenus
MPOUCXOIWIN B YPOBHSX dKCIIpeccuu moBepXxHOCTHBIX anTureHoB CD90 u CD73. Habnroganacek
HE TIOJHAS MMOTEPs JaHHBIX TOBEPXHOCTHBIX Al YacThIO KIETOYHOU MOMYJISIIHH, T.€. CHIDKCHUE
TUIOTHOCTH HMX JKCIPECCHH — B 30HE MOJOXHUTEIbHBIX 3HAUCHHH IOSBISUIACHE 000COOICHHAS
MOIYJIALMS KJIIETOK CO CHIDKECHHON MHTEHCHMBHOCTBIO (uryopectierimu (Tabmuma 3).

Tabnuma 3. KonuuecTBO KIETOK CO CHIDKEHHOHM IUIOTHOCTBIO SKCIPECCHH IMOBEPXHOCTHBIX
aatureHoB CD90 u CD73 uepe3 16 auei mocie oOaydeHus.

IMapamertp K 50 mI'p 100 mI'p 250 mI'p 1000 mI'p
KoanuecTBO KiIeTok, %

CD90 0,0+0,00 13,3+0,14* 4,340,21* 4,4+1,91* 1,240,21*

CD73 0,0+0,00 7,0+4,24* 6,0+0,78* 9,8+0,28* 0,7+0,49

* (p<0,05) — craTucTUYECKH 3HAUUMBbIE Pa3IN4Us [0 CPABHEHUIO C KOHTPOJIEM.

Hns ypoBus skcnpeccun CD90 Taxke nHabmoganmuch 10303aBUCUMBIE W3MEHCHUS:
CTaTUCTHUYECKU 3HAYUMBIM CHUKCHHEM IUIOTHOCTH JKCIPECCHH XapaKTepU30BAINUCH TI'PYIIIIBI
MCK, oGnyuennsie B gozax 50, 100 u 250 mIp (Pucynox 4a). CHIXKEHHEM IUIOTHOCTH
skcnpeccun CD73 xapakrepuzoBanuchk Bce obmydennsie rpynnsl MCK, Hanbosee BelpakeHHOE
CHIDKEHHE IKCIPECCHU ObLIIO XapaKTepHO JUIS TPYI KIETOK, 00aydeHHbIX B qo3ax 50, 100 u 250
Ml p (Pucynox 46).
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0,0
K 50mrp 100MmMp 250 mfp 1000 mrp K 50mrfp 100mMp 250 mMp 1000 mMp
floza obayyeHus, Mip [Lo3a 06ny4enuna, mip

(a) (6)

Pucynoxk 4. 3aBucumoctsb 3Kcnpeccuu mopepxHocTHIX aHTureHoB MCK CD90 u CD73 ot
noydeHHo# 10361 MU yepe3 16 auei mocie o0nydeHus. (a) — CHIDKEHHE TUNIOTHOCTH SKCIIPECUU
noBepxHoctHoro Al' CD90, (0) — cHMKEeHHE TIIIOTHOCTH dKcnpecuu nmoBepxuoctHoro AI' CD73.

* (p<0,05) — craTucTUYeCKH 3HAUUMBIE Pa3INYUs [0 CPABHEHUIO C KOHTPOJIEM.

Taxke rpynnel MCK, neMOHCTpUpOBaBIIME CHHUXKEHUE IUIOTHOCTU  SKCIPECCHU
noepxHoctTHoro AI' CD90, xapakTepu3oBalIuCh MEHEE BBIPAKEHHBIM CHUKEHHEM IUIOTHOCTHU
skcnpeccun noepxHoctHoro AI' CD 105, nerektupyemoM Ha ckateporpammax (PucyHok 5).
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Pucynox 5. Ckateporpammsl: (a) — BbiaeneHue reiita MCK no napameTrpam KaHajoB MPSIMOTO U
60K0BOTO cBeTOpaccesHus; (0) — Bbienenue reifira cuarinetHsix MCK no mapameTpam kKaHajioB
psIMOTO cBeTopaccesHus; (B) — BbiaeneHue reiita MCK co CHI)KEHHOH MIIOTHOCTBIO KCIIPECUU
noBepxHocTHOTO aHTureHa CD90 yepes 16 aueit mocne o6mydenus B 1o3e 50 mI'p; (T) — BeIIEICHHE
reiita MCK co CHHEHHOE IIIIOTHOCTBIO SKCIIPECUH MOBEepXHOCTHOTO aHTureHa CD105 yepe3 16 nueit
nocine obmydenus B go3e 50 mIp.
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Uepes 43 nHa nocie o0nydeHns] HK3MEHEHUH HKCIIPECCUH MOBEPXHOCTHBIX aHTUreHoB MCK
CIIM3UCTON TKAHU JIECHBI HE HAOIIOAaI0Ch.
Uepes 64 qus mocne oOnydeHus CHIDKEHHUE YPOBHSA dKcIipeccun noBepxuoctHoro Al CD44
B TpyIIe KiIeTok, oOmydeHHoi B go3e 50 mI'p — 94,5+0,51% B cpaBHEeHMH ¢ HEOOIY4eHHOU
rpymmoii kKoaTpoist 98,8+0,57% (p<0,05 (Pucyrox 6).
101,0

100,0 988 987 99,2
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96,0
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Konuuectso knetok, %

92,0
91,0

K 50 mlp 100 mlp 250 mlp 1000 mip

[o3a obnyyeHusa, mrp
Pucynok 6. 3aBHCHMOCTB 3Kcnpeccuu noBepxHocTHOTO anTHreHa MCK CD44 ot nonmy4eHHON 0361
NU yepe3 64 mus mocie 00IyqIeHHs.
* (p<0,05) — craTucTUYECKH 3HAUUMBbIE Pa3IMYUs [0 CPABHEHUIO C KOHTPOJIEM.

[TomyueHHbIe pe3ynbTaThl CBUACTENBCTBYIOT, YTO SKCIPECCUS] TOBEPXHOCTHBIX aHTUTCHOB
MCK CD117, CD90 u CD73, u3meHsieTcs B paHHUE CPOKH KynbTuBHpoBaHus (9 u 16 aueit) nmocie
obmydyenust manbivu (50 u 100 mI'p) u cpenneii (250 mI'p) nozamu M. B Toxe Bpemsi n3MEHEHNE
ypoBHs1 3kcnpeccuu moBepxHocTHOro AT CD44 mon BnusHueM oOmydeHust B jgo3e S50 mlp
MPOUCXOAWIO KaK B paHHue (9 qHEN), TaK U OTAaJNIeHHbIE (64 THA) CPOKU KYJIbTUBUPOBAHUS MOCIIE

O0TydeHHSI.
OnHo w3 cambeix paHHUX (9 neHb mocie oO0mydeHus) HAOMIOAACMBIX HM3MEHEHUH —
cHMkeHue »oskcnpeccun noBepxHocTHoro Al CD117 — mnporonkorena, penentopa SCFR,

UTpaloIIero poyib B mporeccax mnpoiudepanuu, auddepeHIMpoBKH U BEDKUBAEMOCTH KJIETOK
(Blazquez-Martinez A., 2014, Resca E., 2015). CHmwkeHue 3KCIpPecCHd ObUIO XapaKTepHO IS
MCK, o6nydeHHbIX B Majbix U cpenneit nozax MU (50, 100 u 250 mMI'p) u Hanboiee BEIpa)KEHHBIM
OHO OBLIO Ui TPYMIBI KJIETOK, MOJYYMBHIMX Manyio a03y oomyuenus 50 mI'p. Habmromaemas
3aBHCUMOCTh 3¢ dekra oT m03bl oOmydeHus (PucyHok 2) oTpakaeT OmMHMCaHHYIO B JIMTEpaType
3aKOHOMEPHOCTb, HaOmomaemMyro B amanazone a03 g0 1000 wmI'p: kneTku, HW3HAYAIBLHO
YyBCTBUTEJbHbIE K OOJIyYEHUIO, C TOBBILIEHUEM JO03bl CTAHOBSITCS YCTOMYMBBIMU K
MOBPEKJAOLIEMY NEeUCTBUIO paavauuu — PaarOYyBCTBUTEIBHOCTD CMEHSIeTCsl
pamuopesuctentHocthio (Tang F., 2015). YUepes 16 nmueit mocie oOdy4eHHs BCe HCCIIEAyeMbIe
rpynnsl MCK npaktuuecku yrpauuBanu skcnpeccuto CD117 Ha cBoell MOBEpXHOCTH, M €ro
YPOBEHb ObUT CPAaBHUM C YPOBHEM 3KCIPECCUU B HEOOTyUEHHOM rpymme KOHTpouisd. B To ke Bpems
rpynna MCK, nonyuuBmas pno3y o6ayuenus 1000 wmI'p, nemoHcTpupoBajia MNOBBIIIEHHBIN
ypoBeHb 3kcnpeccun CD117 B cpaBHeHMM ¢ YpOBHEM B HEOOJIYy4EHHOMN TpyINE KOHTPOJIS T.€. Ha
OCHOBAaHMHU pe3yJbTaTOB, IOJYYEHHBIX paHee uepe3 9 1Hell mocie O0OJydeHHs, MOXKHO
MPEAIOoJIOKHUTh, YTO obiydeHue B po3zax MU 50, 100 u 250 mI'p npuBOIUT K yCKOPEHUIO OTEPU
skcnpeccurt CD117 na nosepxunoctu MCK cim3uctoit Tkanu fecHsl in Vitro.

Taxoke Ha 16 neHp nocie oOnydenus ManbiMu U cpeaneit nozamu UM (50, 100 u 250 mI'p)
st MCK Habmr01a710Ch CHUKEHHUE TUIOTHOCTH dKcnpeccun noBepxHocTHbIX AT CD90 u CD73, a
TaKke MEHee BbIpakeHHoe cHmxkeHue skcrnpeccun CD105. /lanHble MOBEPXHOCTHBIE aHTUTEHBI
SABJISIOTCS  KIIOYeBbIMU 111 XapakrepucTuku MCK  coryiacHO MUHUMAabHBIM -~ KPUTEPUSIM
(Dominici M., 2006), moatomy HabI0aeMOE CHIKEHHE MJIOTHOCTH MX JKCIPECCUH TO3BOJISET
MPEANOJIOKUTh, YTO KIETKH IMPETePIIeBAIOT H3MEHEHMS, CKa3bIBAIOIIMECS Ha CTEHNEHU UX
CTBOJIOBOCTM M TNOTeHUMAX K auddepenuupoBke. Halmomaemoe CHUXKEHHE IUIOTHOCTH
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skcripeccun moBepxHocTHOrO AT CD90 mokeT ObITH OMHMCAHO, KaK 3aBUCHUMOCTBH A03a-3(dexT
(Pucynox 4a). Ilpu sTomM Hambojee BBIPAXKEHHBIM CHIDKEHHEM IUIOTHOCTH 3kcmpeccun CD90
XapaKTEPU30BaJIaCh TPYIa KIETOK, IMOTyduBIIas Maiayto 103y oonydenus 50 mI'p. OnuceiBaemas
3aKOHOMEPHOCTh TaKXKe, KaKk M B ciydae cHmkeHue skcrnpeccuu CDI117 gepes 9 mneir mocne
o0ny4eHusl, HaxXOIUT OTpPaKEHHWE B JHUTEpaType MW MOXET yKa3blBaTh Ha TO, UTO
pamnouyBcTBUTENTbHOCTE MCK CcMeHsieTCs paguope3nCTEHTHOCTBIO C  YBEJIIMYEHUEM  JI03BI
o0ydeHus.

Takum 00pa3omM, MOKHO MPEANONIOKHUTh, YTO HAOIIOJAEMbIe M3MEHEHHUS SKCIIPECCUU
noBepxHocTHBIX AI' CD117, CD73, CD90 1 CD 105 mo3BOJIIFOT KOCBEHHO CYIUTh 00 U3MEHEHHUSX
¢byakunonansHOl aktTuBHOCTH MCK, B wactHOCTH, IU(PEpPEHIIMPOBOYHOTO IIOTEHIIMANA B
aJIUTIOTEHHOM M OCTEOTEHHOM HAITPaBJICHUIX, IPOUCXOSAIINX 0 BiustHreM M.

Hapsiny ¢ onucanHbiME M3MEHEHHSIMH dKcmpeccun moBepxHocTHeIx AT MCK (CD117,
CD73, CD90 u CD105), B pannue (9 mueit) u otnaneHHsie (64 mHA) CPOKM KYJIbTHBHUPOBAHUS
nocie oOmydeHuss manoit mozoit MM 50 mIp HaOmo0manock CHUKEHHE YPOBHS DKCIPECCHH
noBepxHocTHOTO AI' CD44 — penenitopa ruanmyponoBoit kuciotsr (Lesley J., 2000), BoBnedeHHOTO
B PETYISIUIO TPOIECCOB MHUTPAIMH, TPONHQEpannud, aare3uu, a TaKke muddepeHmpoBKr u
BbDKMBaeMoctn kierok (Zhu H., 2006, Sapaeth EL., 2013). Hekoropbkie ucclieJOBaHUS
JEMOHCTPUPYIOT B3aMMOCBSI3b MEXIy OKcrpeccued mnoBepxHOCTHBIX AT CD90 u CD44:
camkenne skcnpeccun CDI90 mpuBoauT k cHmkeHnto dxcnpeccun CD44, 9aTo Takke MOXKET OBIThH
cBsizaHo co casurom MCK B cTOpoHy cocTosiHUS 6osiee BOCIPUUMYHMBOIO K auddepeHnnpoBke
(Moraes DA., 2016, Barker TH., 2004). B ciy4ae BIMsHUS, OKa3bIBAEMOTO OOJTYyYCHUEM MaJIBIMU
u cpenanmu no3amu MM Ha MCK cnim3ucTol TKaHH IECHBI YeJI0BEeKa, 0100Hast 3aKOHOMEPHOCTh
HaOmoIanach JUIIb JUIS TPYNNbl KIETOK, 00MydeHHBIX Manmoit mo3oit MM 50 mI'p, omHako
cHmkenne ypoBHs dkCrnpeccun CD44 u CD90 npoucxoausn B pa3Hble BpEMEHHBIE TTPOMEKYTKH —
9, 64 u 16 nHeii, COOTBETCTBEHHO. BeposATHO, UTO 3aKOHOMEPHOCTH, JIEIKAILME B OCHOBE CHUYKEHUS
ypoBHs skcnpeccun CD44 mocne obmydyenuss manbiMu fo3amMu MU, oTauyaioTcss OT TaKOBBIX B
MPOBOJIMMBIX paHee uccienoBanusx (Moraes DA., 2016, Barker TH., 2004).

Taxkum 00pa3om, CTAaHOBATCS O4€BUIHBIMU (P (EKThI, OKa3bIBaEMblEe 00Ty4eHHEM B MaJbIX
u cpenneit nozax MU (50, 100 u 250 mI'p) Ha npodunes noBepxHoctHbIXx AI' MCK. M3menenus,
HaOmogaembie s dxcnpeccun CD117, CD90, CD73 u CD105 mposiBisItOTCS B paHHUE CPOKH
KyJIbTUBHPOBaHUs mocie obnydenust — 9 u 16 quelt, a st CD44 kak B panHue — 9 qHEH, Tak U B
OTJalieHHbIE CPOKH — 64 THS KyJIbTHBHUPOBAHUS MOCTE 00TyIECHHUS.

bnaromaps  mOCTYmHOCTH, CTaHIApTU3allMMd W TOYHOCTH  METOJAa  MPOTOYHOM
nurodayopumerpur, nosepxHoctHsle AI' MCK MOryT BBICTYNHTH B Ka4eCTBE MEPCIEKTUBHOTO
KPUTEpHUsl OLIEHKA PHCKOB BO3JEHCTBHS OOJIydeHHS B MalbIX [103aX HA OpPraHU3M YEJIOBEKa.
be3ycinoBHO, emie MPEeICTOMT BBIICHHTH TOYHbIE (DYHKIIMOHAJIbHBIC MPUYMHBI, HAOIIOIaEeMBIX
M3MEHEHHH SKCIPECCUH U JIOTIOTHUTH U3YYEHHYIO MaHeNb MOBEPXHOCTHBIX aHTHreHoB MCK.

N3menenns cexkperopHoro npoduiass MCK B panHue M oTaa1eHHbIE CPOKH
KYJbTHBHPOBAHMA MOCJIE 00, TydeHUs

Yepes 48 vacos, 9, 23, 43 u 64 nus nocne o0aydeHUs: MPOBOAMIIACH OLICHKA KOHIEHTPALUU
oOmiero Oenka B KOHJIMIMOHHPOBAHHBIX Cpellax HccleAyeMbIX rpynn kietok. Yepe3 48 yacos
nociie 00JlydeHHsT KOHIEHTpalus olmiero 0eika B KOHAWLHMOHUPOBAHHOM Cpelle CTaTUCTUYECKU
nocroBepHo Bospactana Juist rpynn MCK, oOnydyeHHbIX B Majibix U cpenHeil gnozax MU 50 mIp,
100 MI'p u 250 MI'p, ipu 3TOM JIst TPYIIIIBI KJIETOK, 001y4eHHbIX B 103¢ 1000 mMI'p (Tabmnuna 4),
3HauU€HUE KOHILIEHTpaluu oduiero Oeinka B KOHIAWLIMOHHUPOBAHHOM Cpelie OCTaBajoCh Ha YPOBHE
KOHIEHTPALUA HEOOIy4eHHOUW TpyNIbl KOHTPOJsS, HaONoAanach 3aBUCHUMOCTh J103a-3(dexT
(Pucynox 7a).
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Tabnuma 4. Konmnenrpanus obmiero 6enka B KOHIUIMOHMPOBaHHBIX cpenax MCK B panHue u
OTJaJICHHBIE CPOKH KYJIIbTUBUPOBAHUS TIOCIIE O0ITydIeHUsI.

IMapametp K 50 mI'p 100 mI'p 250 mI'p 1000 mI'p
KonnenTtpauus oduero 6eaka, mr/10° kiaerox

48 yacos 4,9+0,14 5,5+0,05* 5,8+0,00* 5,8+0,15* 5,1+0,22

9 nueit 9,540,29 6,1+0,54* 7,610,62* 8,4+0,27* 8,3+0,03*

* (p<0,05) — craTucTUYeCKU 3HAYNMbIC PA3THUUS [0 CPABHEHUIO C KOHTPOJIEM.
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KoHueHTpauua, Mr/10° kKneTok

KoHueHTpauwua, mr/10° knetok

K 50mrp 100mfp 250 mlp 1000 mip K 50mMp 100 mlp 250 mMp 1000 mrp
No3a obnyueHusn, mlp [o3a obnydeHns, mrp

(a) (6)
Pucynoxk 7. 3aBUCUMOCTH KOHIIEHTpAIMH 00111eT0 O0eka B KOHAUITMOHpOoBaHHEBIX cpeaax MCK ot
noydeHHoi 10361 UU: (a) — uepe3 48 wacoB nocne obmydeHust. (6) — yepe3 9 quelt mocie oomydeHus.
* (p<0,05) — craTucTUYEeCKH 3HAUUMBbIE Pa3IM4Us [0 CPABHEHUIO C KOHTPOJIEM.

Yepe3 9 nuell mocie oOmydeHHs Bce OOMydeHHBIE TPYIIBI KIETOK JAEMOHCTPHPOBAIU
JOCTOBEPHOE JI0303aBHCHMOE CHIDKEHHE KOHLIEHTpPAIMH OO0IIero 0einka B KOHIMIIMOHUPOBAHHOU
cpelie B CpPaBHEHUHU C KOHLIEHTpalueil HeoObmydeHHOH rpymibl KoHTpods, aias MCK, o6myueHHbIX
B Majoi noze 50 mI'p, Habmromanmoch HauMeHbIIEEe 3HAYCHHME KOHIEHTpaluu oomiero Oenka
(Pucynok 70). UYepes 24, 43 u 64 gaHa mocie OONyueHHS KOHIGHTpalus Oenka B
KOH/IMIIMOHUPOBAHHOU cpene Ans Bcex obOmydeHHbix Trpynn MCK ocTaBamach cpaBHHMa C
KOHIIEHTpanuei 0enka B KOHAUIMOHUPOBAHHON cpe/ie He0OTydeHHOM rPyIIbl KOHTPOJIS.

JlocToBepHO ycTaHoBieHO, yTo MCK cnu3ucToil TKaHu AeCHBI YeJIOBEKa HE CEKPETUPYIOT B
KyJIbTYpaJIbHYIO cpelly Takue pactBopumblie (aktopsl, kak MJI-10 u IDO Hu B HauanbHbIEe, HU B
OTJaJieHHbIE CPOKU KYAbTHBUpOBaHMs. Takke ykasaHHble (akTOpbl HE ObUIM OOHApYXEHHI B
KOHJWIIMOHUPOBAHHBIX CpelaXx HU B paHHHE, HU B OTJAJICHHBIC CPOKH KYJIbTHBHPOBAHHS IOCTE
obonydenuss MCK maneivu 1 cpeaaumu no3amu UM — 50, 100, 250 u 1000 mI'p. Hamporus, Bo
BCEX MCCJICNYeMbIX BPEMEHHBIX TOYKaX Obuta oTMeueHa cekperus MJI-6, NJI-8 u VEGF-A kak B
KOHTPOJILHOM, Tak U B o0nmyueHHBIX rpynmnax MCK ciau3ucToil TkaHu 1eCHBI 4eJIOBeKa.

3HavyeHus KoHueHTpanuii MJI-6 B KOHAMIIMOHMPOBAHHBIX CpPeAax HCCIEAYEMbIX TPYIII
MCK Bo Bcex uccnenyeMbIX BpeMEHHBIX TOUKaxX MpeAcTaBieHbl B Tabmuie 5.

Tabnuua 5. Konuenrpauus MJI-6 B konmununonupoBaHHbix cpenax MCK B panHue u
OT/IaJIEHHbIE CPOKU KYJIbTUBUPOBAHUS TTOCIIE 00IyICHUSI.
Hapamerp K 50 mI'p 100 mI'p 250 mI'p 1000 mI'p
Konnenrtpanus WJI-6, nr/10° kaerok
48 gacoB 39,5+0,75 52,2+2,75* 44,0+0,74* 35,2+0,56* 37,1+0,00*

9 nueit 66,2+2,94 55,0+17,75 76,1+18,81 68,0+10,58 77,4+12,73
23 pus 46,1+5,57 48,0+6,86 43,945,55 49,5+2,15 54,8+14,06
43 nHeii 76,8+2,55 70,1+2,37 79,2+14,21 63,3+2,85* 52,446,74*
64 nns 34,0+1,04 23,9£3,62* 28,1+1,81* 26,8+1,26* 27,7+0,51*

* (p<0,05) — craTUCTUYECKH 3HAYMMBbIE Pa3INYMsl [0 CPABHEHUIO C KOHTPOJIEM.
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Uepes 48 wuacoB mocine oOnyuenus mambimu go3amu MM 50 m 100 mI'p MCK
JEMOHCTPHUPOBAIIM NOBbIIeHUE YpoBHS NJI-6 B KOHIMIIMOHMPOBAaHHOM cpene. B To ke Bpems uis
MCK, o6nydennpix B cpeaaux no3ax 250 wu 1000 wmIp, xonuentpamms WJI-6 B
KOHAWIIMOHUPOBAHHOM cpene cHmkanach (Pucynok 10a). B nienom, Obl1a oTMeueHa 3aBUCUMOCTD
n03a-3¢p(HeKT.

Uepes 43 nmua mocne obmydenmss MCK cpemammm mpozamu UM 250 m 1000 mIp
HaOJIFOJAIOCH CTaTUCTUYECKU 3HA4YUMOC CHIDKEHUE KOHILIEHTPaLluU nJI-6 B
KOHJIUIIMOHUpOBaHHOU cpene (Pucynok 8a). Habmromanace 3aBucUMOCTb 103a-3¢ (PeKT.
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[o3a obnyyeHwms, mlp Ho3a o6ayuerua, mlp
(a) (6)

Pucynox 8. 3aBucumocts koHneHTpanuu MJI-6 B kormuimonnpoanHbix cpenax MCK ot
nostydueHHoi no3e1 MU (a) — uepe3 43 naus nocne oOnydenus. (0) — yepe3 64 aHs nocie
ob6myuenwms. 1
* (p<0,05) — cTaTUCTUYECKU 3HAYUMBIE PA3IHIUsI IO CPABHEHUIO C KOHTPOJIEM.

Yepes 64 nHs mocie 00IydeHUs] CTATUCTHYECKU 3HAYMMOe CHIDKeHHe KoHueHTparmu 1JI1-6
B KOHJULIMOHUPOBAHHOM cpene Habmoaanock A rpynn MCK, o6mydeHHbIX Kak ManbiMu — 50 u
100 mI'p, Tak u cpeaaumu no3amu MU — 250 u 100 MI'p (Pucynoxk 80).

Tarxke wm3MeHeHus HaOmomanuch s KoHUeHTpauuu MJI-8 B KOHAWIIMOHMPOBAHHBIX
cpenax oonyuenHsix MCK (Ta0mwuma 6).

Tabnuma 6. Konnenrparus NJI-8 B konaumuonupoBanHbix cpenax MCK B paHHUE U OTAaJICHHBIC
CPOKH KYJIbTUBUPOBAHUS MOCIE O0TyYECHUSI.
IMapameTp K 50 mI'p 100 mI'p 250 mI'p 1000 mI'p
Konuentpanus MJI-8, nr/10° kiaerox
48 gacos 694,0+2,68  640,9+9,60* 544,3+34,77* 749,2+12,73* 819,1+29,19*
9 nueit 753,646,77  476,5+2,82* 781,1+28,77 1042,0+90,23* 765,8+175,35
23 nHAa 177,7£12,91 160,0+9,19 174,8+11,37 185,7+0,00 156,745,95*
43 nueit 226,1+11,92 202,6+1,03*  212,0+3,90 212,1+9,93 204,0+17,96
64 nHs 132,9+10,37 113,9+26,25  98,8+4,23* 95,8+6,38* 107,0+2,82*
* (p<0,05) — craTucTUYECKH 3HAYUMBIE Pa3UYUs [0 CPABHEHUIO C KOHTPOJIEM.

UYepez 48 wyacoB mocie obmydeHus: koHueHTpauus WJI-8 cyiecTBeHHO CHMXKanach B
KOHAMIIMOHUPOBaHHBIX cpenax rpynn MCK, o6iyuennbix mansivu gozamu MU 50 u 100 mI'p. B
TO K€ BpeMsl ISl TPyHH KIETOK, 00nydeHHbIX cpeanumu nozamu UM 250 u 1000 wmIp,
Ha0I01a710Ch MoBbIeHne koHueHTpanuu NJI-8 B konauunonnpoBannbix cpeaax (Pucynok 100).
B nesiom, Ob11a 0TMEUEHA 3aBUCUMOCTD J103a-3(DPeKT.

UYepes 9 nneit mocne obnydenust rpynna MCK, ob0nydennas B manoit noze UMW 50 mI'p,
JNEMOHCTpHUpOBaJia  eme 0oJiee  CYIIECTBEHHOE  CHWXeHue  KoHmeHTpamuun WJI-8 B
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KOHJIMITMOHUPOBAHHOM Cpejie, B TO YK€ BPEMs ISl TPYIIIBI KJIETOK, OOJYIeHHOW CPEIHEH 0301
NN 250 wmI'p, mabmromamock emie Oojiee CYIIECTBEHHOE IMOBBIICHUE KOHIeHTparmu MJI-8
(Pucynox 9a). Konnenrpauus MJI-8 mnus rpynn MCK, oOmydennsix mozamu 100 u 1000 mIp,
OCTaBaJIaCh CpaBHUMA C KOHIEHTpAMEH He0OTydE€HHOM IPyMIbl KOHTPOJIA.

130 132,9
120

’ 113,9 107,0
100 *

9gs™* *
95,8

1042,0
*

753,6 7811 765,8

KoHueHTpauus, nr/10° knetok

KoHueHTpauusa, nr/10° kneTok

& & o

%7 4765

K 50mlip 100mlp 250 mlp 1000 mip K 50mip 100mlp 250 mlp 1000 mlp
Nosa obayyerus, mlp [Jo3za obnyyenunn, mip

(a) (6)

Pucynok 9. 3aBucumocts koHueHTpauuu NJI-8 B konauunonupoBanHsix cpeaax MCK ot
noydeHHoi 10361 UU: (a) — uepe3 9 nueit nmocne oOmydyeHus. (6) — uepe3 64 nHs mocie
00ydeHus.

* (p<0,05) — craTucTUYECKH 3HAUUMBbIE Pa3IMYUs [0 CPABHEHUIO C KOHTPOJIEM.

B oTnaneHHBIE CpPOKM KYyJIBTUBHPOBAHHS IOCIE OOJNydeHHs HAOIIOJAIOCh CHIDKEHUE
koHIeHTpanuu NJI-8 B KOHAMIIMOHUPOBAHHEIX Cpeax oOIydeHHBIX KIIeTOK. Uepes 24 mHs mocie
obonyyenust MCK, obmyuennsie cpeaneit nozoit MM 1000 mMI'p, neMoHCTpUpOBAIN CTATUCTHYCCKA
JOCTOBEPHOE CHMKEHHE KOHIeHTpauuu MJI-8 B konauunuoHupoBaHHOU cpeze. Taxoke uepes 43
IHs Tociie oonmydenus koHnentparus WJI-8 camwkanace mis rpynmsel MCK, obmydeHHOW Maion
nozor UM 50 mI'p. Yepes 64 nus mocne obmydeHus rpynmsl MCK, oOnydeHHBIE Majiod |
cpenaumu no3amu MU 100, 250 u 1000 mI'p, nemoHcTprpoBanyu cHUXeHHE KoHIeHTpanuu MJ1-8
B KOHJIMIMOHMPOBAHHBIX CpElax B CPAaBHEHMHM C KOHLEHTpaUueld HEOOJy4EHHOW TIpyMIibl
koHTpoJist (PucyHok 90).

Taxke m3meHenus HaOmoganuch st koHueHtpanuun VEGF-A B KOHIMIIMOHMPOBAHHBIX
cpenax oonyuenHsix MCK (Ta0mwuma 7).

Tabnmuma 7. Konnentpauus VEGF-A B konaummonupoBaHHbIX cpemax MCK B paHHue wu
OTJIAJICHHBIE CPOKHU KYJIbTUBUPOBAHUS MOCIIE OOTYICHHUS.
IMapametp K 50 mI'p 100 mI'p 250 mI'p 1000 mI'p
Konuentpanus VEGF-A, nr/10° kiaerox
48 yacos 150,943,80  132,6+4,09* 196,1+6,91* 203,3+11,68* 199,1+45,70
9 nuen 211,5+14,40 182,2454,64 265,4+22,27* 233,8+18,84 101,5+28,04*

23 nst 0,0+0,00 0,0+0,00 0,0+0,00 0,0+0,00 0,0+0,00
43 nuen 135,8+17,62 109,4+1,58* 116,8+10,15 104,9432,50 161,7+69,76
64 nus 71,8+63,98  100,1+80,91 191,3+171,50 21,0+0,00 96,7490,16

* (p<0,05) — cTraTUCTUYECKH 3HAYMMBbIE Pa3INYMsl [0 CPABHEHUIO C KOHTPOJIEM.

UYepes 48 wyacoB mocie o0OiaydyeHMs HAOJMIONANNCh J10303aBHCHMbIE  HM3MEHEHUS
koHuentpauuu VEGF-A B xonmunumonupoBanHoit cpeae (Pucynox 10B). I'pynma MCK,
oOnyyennast manoi gozo MU 50 mI'p, nemoncrpuposana camxenue konuentpaunun VEGF-A B
KOHIMIIMOHUPOBAHHOM cpesie, B TO ke BpeMms B rpynnax MCK, oOnydeHHbIX Maol U cpeaHei
no3oii U — 100 u 250 mI'p nHabmonanock noseiieHue KoHuentpanun VEGF-A.
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Uepes 9 mHelt mocine 00aydeHus: CTATUCTUYECKU JOCTOBEPHOE MOBBIIICHNE KOHLIEHTPAIHH
VEGF-A oTHOCHTENHHO HEOOTY4E€HHOM Irpynibl KOHTPOJs coxpansuiochk st MCK, o6mydeHHBIX
manon pozoit MM 100 mI'p, B Toxke Bpems rpymma MCK, obmyuennas cpemneit nozoi MM 1000
Ml p, nemoncTpupoBana camkenne konuentpaunu VEGF-A B KOHAUIIMOHUPOBAHHOH Cpee.

B otnanenHple CpOKM KyIbTUBHPOBAHHS TMOCIE OOMY4EHHUS CTATHCTUYECKU JTOCTOBEPHBIX
pazmuumii ansi koHneHtpanuun VEGF-A B KOHAWIIMOHMPOBAHHBIX Cpelax HMCCIEAYEMBIX TPYIII
MCK of0HapyxeHo He Obuto. McKimrodeHHME COCTAaBWIIO CHIDKEHHE €ro KOHIIGHTpAllud B
kouaumronupoBanHoi cpeae MCK gepes 43 mus mociie o0nyyenus manoit no3oit M1 50 mIp.

Takum oOpa3om, depe3 48 yacoB mocie OONY4eHHS OBLJIO BBISIBICHO CTATHCTUYECKH
3HAYMMOE TIOBBIIIICHUE KOHIIEHTpaIuu odmiero 6enka mist rpynn MCK, 00mydeHHBIX MajbIMUA H
cpemueit mozamu MU — 50, 100 u 250 mI'p, ipu 3TOM 7151 TPYITIBI KJIETOK, OOTYdEHHOW CpeaHe
no3zoii 1000 mI'p, 3TO 3HAUEHWE OCTABAIIOCH HA YPOBHE HEOOIYYCHHOW TPYIIBI KOHTPOJIA, T.C.
pamnouyBcTBuTenbHOCTE MCK cMeHsieTcs uX paanope3uCTeHTHOCThIO. BeposiTHO, maHHBIC
M3MEHEHHs YKa3bIBAaIOT Ha CTUMYNHpyollee aelictBue obmydenus pozamu 50, 100 u 250 mI'p Ha
OKCIIPECCHI0 M CEKPEIHI0 OETKOB, YTO HAXOAWT TOIATBEPXKICHHE B PadOTax APYTrUX aBTOPOB
[Schroder S., 2018, Chen SL., 2000]. OmHako 4epe3 9 mHe# mociie OONydeHHS KOHIICHTPAIIHSI
obmiero Oenka CHMKANach JUIsl BCeX OOJNYYEHHBIX IPYII KJIETOK B CPaBHEHUHU C HEOOIy4EeHHOM
rpymmoi KoHTpossi. Y nanee BIioTh 10 64 nHA HaOMIOACHHS N3MEHEHUI B KOHIICHTPAITUU OOIIETO
Oenka B oOmyueHHbix rpymmax MCK He nerextupoBamoch. Takum o0Opa3oMm, MOXKHO
MPEIOJIOKHUTh, YTO HAOIIOIAEMBIA CTUMYITHPYIOUHI 3D (EKT, pa3BUBAIOIMIETOCS M0 BIUSHUEM
obOnydeHust MmanbIMu U cpennerd nozamu MU 50, 100 u 250 mI'p, HOCUT BPEMEHHBIX XapakTep H
MPOSIBIISIETCA TOJIBKO Ha Haubojiee paHHUX CPOKax KyJIbTUBHUPOBaHUS Mociie obmydeHus — 48
gacoB, mociie 4dero 3dextel o0mydeHus ManbiMu u cpemHed gozamm 50, 100 m 250 mIp
CTaHOBSITCSI CpaBHUMEI ¢ 3 dexTamu o0ydenus cpenneit mo3oi 1000 mIp.

HccrnenoBanusi KayecTBEHHOTO COCTaBa KOHIWIMOHHPOBAHHBIX CpeJl OOJYYEHHBIX U
HeoOnmydenHoi rpynn MCK cimM3ucToil TKaHM AECHBI 4elloBeKa IMOKas3ajo, YTO W3MEHEHHS B
koHueHtpauusix WMJI-6 (mpoBocnanuTenbHblii UUTOKMH) U WMJI-8 (XeMOKHH, XeMOaTTpaKTaHT)
HOCWJIM TPOTHBOIOJIOKHBIA XapakTep, a WMEHHO: TMOBBIIICHUIO KOoHIeHTpauun WJI-6
COITYTCTBOBAJIO CHIKeHHE KoHLeHTpauu NJI-8 uepes 48 yacos nocie obmyuennss MCK manbimu
nozamu MU 50 u 100 mI'p, B TO k€ BpeMs MPOTUBOIOJIOXKHAS 3aKOHOMEPHOCTh HAOII01a1ach JIst
rpynn MCK, o6nydyennbix cpenaumu nozamu M 250 u 1000 MI'p: CHM>KEHUIO KOHUEHTpALUU
NJI-6 conyrcTBoBasio noBbiienne kouenTpanuu NJI-8 (Pucynok 10 a,0).

819,1

203,3

196,1

199,1

Tk
132,6

KoHueHTpauws, nr/10% knetok
KonuenTtpauma, nr/10° knetok
KoHueHTpaums, nr/108 knetok

K 50 mlp 100 mlp 250 mrp 1000 mlp K 50mrfp 100 mfp 250 mlp 1000 mrp K 50mrfp 100mMp 250 mlp 1000 mrp

[lo3a obayyenus, mfp [lo3a obnyueHus, mMIp [Doza obnyuerus, mip
(a) (6) (B)

Pucynok 10. (a) - 3aBucuMocTth koHuenTpauuu NJI-6 B konauimonupoBanHbix cpenax MCK ot
noyueHHo# 10361 MU yepes 48 yacos nocine oOmydenus, (0) - 3aBUCUMOCTh KoHLeHTparmu UJI-8 B
KoHUITMOHUpoBaHHKIX cpenax MCK ot momyuenHoit no3st MU yepes 48 wacoB nocine oOnyueHus, (B)
- 3aBUCUMOCTb KoHIIeHTpanuu VEGF-A B koHauimonnpoBanHbix cpegax MCK ot monyueHHO# 10361
WU uepe3 48 yacoB nocine 00aydeHusl.

* (p<0,05) — craTucTUYECKH 3HAYUMBIE Pa3IUYUs [0 CPABHEHUIO C KOHTPOJIEM.



19

Ha ocHOBaHuM nuTEpaTypHBIX NAHHBIX BBISBICHHBIC 3aKOHOMEPHOCTH MOKHO OOBSICHUTH
BOBJICUEHHOCTBIO B peryJisiuio dKcrpeccuu kak NJI-6, tak u NJI-8 TpaHCKpUNIIIMOHHBIX (aKTOPOB
NF-kB u AP-1, MOCKOJbKY HPOMOTOPbI T€HOB [IaHHBIX HHTEPICHKHHOB COIEPKAT CaUThI
cBsi3bIBaHMsl i1 HUX. OqHAKO HaOMOaeMble 3aKOHOMEPHOCTH M3MEHEHUsT KoHIeHTpanuii 1J1-6
n WMJI-8 B mpeacTaBIeHHOM HCCIEAOBAaHWUU OMMCAHBI BIIEPBBIC M, B YAaCTHOCTH, MOTYT OBITh
00BSCHEHBI, 0COOCHHOCTAMH pagarodyBcTBUTENbHOCTH MCK clm3ucTol TKaHW JSCHBI YeIOBEKa,
BUJOM M MOILIHOCTBIO HcnoJib3yemoro M, a Takyke BOBJICUEHHOCTHIO B PETYISIMIO MPOILIECCOB
skcripeccun u cekpern MJI-6 u MJI-8 HeoyeBnaHoro (akropa, akTHBUPYEMOTO IO BIHSHHEM
NN u oka3piBaolIero Ha HUX OKCIOPECCHUIO U CEKPEIUI0 MPOTUBOIOJIOXKHOE BIIUSHUE:
CTUMYJIMPYIOIIee W MHTUOMPYIOIIEe, COOTBETCTBEHHO. B 1I€10M, HA OCHOBAaHWUHU TOJYYEHHBIX
pe3yabTaTOB, MOKHO CJI€JaTh BBIBOJ O Pa3jIM4MM BOCHAIUTEIbHBIX peakiui, peanuzyembix MCK
CIIM3UCTON TKAHM JIECHBI MO BinsieM o0mydeHust B Maibix (50 u 100 mIp) u cpenuux (250 u 1000
MIp) m03ax pEeHTreHOBCKUM H3TyYCHHS.

Yepez 48 wyacoB mocie oOmydeHus konueHtpanus VEGF-A (cmocobHoro momumo
PETyJISIMK MIPOIIECCOB aHTHOTEHe3a OKa3blBaTh MMMYyHOCynpeccuBHoe naeiictBue (Bernal A., 2013))
camwkanace B rpynne MCK, oGmnyuennoir mamoir gozoii UM 50 mMIp (omHOBpemMeHHO cC
MOBBIIIEHUEM  KOHLEHTpPAMU  MPOBOCHAIMTENbHOrO 1UTOKMHa WMJI-6 W cHUXkeHueM
xemoarTtpakTanTa NJI-8), u B TO ke BpeMs MOBHIIIATIACH B TPYIIE KJIETOK, OOTYyICHHBIX B CpEIHEH
noze U 250 mI'p (omHOBpeMEHHO cO CHIXKEeHHEeM KoHleHTparuu MJI-6 u nossiennem WJI-8)
(Pucynok 10B). Takum oOpa3zom, HabIrOgaeMble U3MEHEHUS MOJKPEIUISIIOT BBIBOJBI O Pa3BUTHH
MPOTHUBOIIOJIOKHBIX BocmanuTeNbHbIX peakimii MCK monm BiausHMEM OOJydYeHHS] MallbIMU |
cpeagnumu o3amu M.

BaxxHo, 4TO B OT/;ajeHHBIC CPOKM KYJIbTUBHPOBAHUS TMocie oOnydeHus: — depe3 43 u 64
nHs1, HaOmoqaeTcst cHbkeHne Konnentparuii MJI-6 u NJI-8 mis Bcex 00MydeHHBIX TPYI KIETOK,
T.€. KaK U B CIIy4ae ¢ U3MECHCHHUSIMH, HAOIIOJAaEMBbIMH TSI KOHIIEHTPAIUKA 00IIero OenKka, MOXHO
IIPEIOJIOKUTh, YTO CTUMYIHPYIOMHHA 3PPEKT, pa3BUBAIOIIMNACS MO BIUSHUEM Majbix 103 WU,
HOCHUT BPEMEHHBIN XapaKTep U MPOSBIISIETCS TOJIBKO B HAanOOJiee paHHUE CPOKU KYJIbTUBUPOBAHUS
nocie obaydeHusi. B otnaneHHbIe ke CpOKM CHrbKeHHe KoHueHTpamwii MJI-6 u WJI-8 mis Bcex
ob6nydeHHbIx Tpynn MCK MOKeT KOCBEHHO CBHJIETEILCTBOBATh O Pa3BUBAIOIICHCS PaHAIIMOHHO-
WHIYIIUPOBAHHON T€HOMHOM HECTAOMILHOCTH, MPUBOMASINCH K CHIKEHUIO UX (PYHKIIMOHAIBHON U
UMMYHOMOIYJIUPYIOIEH aKTUBHOCTH.

N3menenns nposmupepaTuBHON AKTHBHOCTH U COCTaBa KJIeTOYHbIX nokoJeHuiit MCK B
PaHHHUE U OTAAJIEHHbIE CPOKH KYJIbTHBHUPOBAHUS NOCJIe 001ydeHns

Ouenka nponudeparuBHor aktuBHoctd MCK ocymectsnsinace ¢ 1, 9, 16, 23, 35, 43 u 64
IHs Tociie oOnydeHusi, KaxI0e ucciepaoBanue npojgoikanoch 170 yacoB. Touka HOpMalu3aluu
JAHHBIX JUISl K&XKI0T0 HccieqoBanus — 21 yac rmocie Hayajia SKCIEpUMEHTA.

B uccnenoBanuu ¢ 1 nHs nocie o6aydeHus: ObUIO OTMEUEHO yCUJICHHE MPoJuepaTUBHOM
aktuBHocTH Tpymnnbel MCK, obnydennoit manoi nozoit MM 50 mI'p: cratuctuuecku 3Haummoe
yBesmmuenue 3HadeHuss HKW ormeuanocs Bmiote no 160 waca mocne obmydenwe — 9,4+0,36
(p<0,05) B cpaBHEeHHHU C HEOOMy4eHHOU rpymnmoit kouTpons — 6,4+0,75 (Pucynok 1la). B To xe
Bpemst st rpynn MCK, o6nydennbix B go3zax 100, 250 u 1000 mI'p Habmronanock CHMKEHHE
npoaudeparuBHoi akTuBHOCTH (Pucynok 11 a,0).
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Pucynok 11. lunamuka nposnudeparuBHoit aktuBHOCcTH MCK ¢ 1 qHs nocne obmydyenus B 103ax: (a) —
50mI'p (cBetno-3enenslif) u 100MIp (TemHo-3enensIi), (6) — 250MmIp (3enensrit) u 1000mIp
(opamxeBbIit).

B uccrnenoBanum cocraBa KIETOYHBIX MOKosieHuid depe3 24 (1 nenp), 48 (2 mensn), 72 (3
neHb) U 96 (4 neHb) wacoB mociie obnyuenus (Tabmuma 8), OBUIO OTMEUEHO CTATUCTHYCCKU
3HaYMMOE YBEJIMYECHHE KOJMYECTBA KIETOK CO CHIKEHHONW MHTEHCHBHOCTBIO (DIIyOpECIIeHLIUU B
rpynmie MCK, oGnyuenHoi manoit mozoit UM 100 mI'p, wepe3 3 u 4 mHs mocie oOMydeHUs.
[TonoOHbIe M3MEHEHHs MOTYT yKa3bIBaTh Ha MosABIeHHE B cocTaBe nonmymsuun MCK, ob6myyenHoi
Maior pozon MU 100 wmIp, cyOmonynsnuu KIETOK C TIOBBINICHHOW WHTEHCHUBHOCTHIO
npoaugepaTuBHON aKTUBHOCTH.

Tabnmuma 8. KommyectBo MCK co CHWKCHHOW HWHTEHCHUBHOCTBIO (IYOPECIICHIIMM B JICHb
obnyuyenus (0 nenp) u uepes 1, 2, 3 u 4 1HA ocie 00TyUeHUSI.

IMapameTp K S0mI'p 100mI'p 250mI'p 1000mI'p
KoamuecTBo Kiaerok, %

3 neHn 2,310,71 2,6%0,50 9,0+0,83* 2,2+0,45 3,0+0,61

4 nenn 4,2+0,45 5,3+0,52 13,2+1,53* 4,5+0,55 5,310,65

*(p<0,05) — cTaTUCTUYECKU 3HAYUMBIE PA3JINYMS 110 CPABHEHUIO C KOHTPOJIEM.

B wuccrnenoBanuu ¢ 9 aHs mocine oOMydeHHs Takke ObUIO OTMEUEHO YCHJICHHE
nponudeparuBHoi aktuBHOCTH rpynnsl MCK, o6mydennoit wmanoit nozoit MU 50 wmlp:
CTAaTUCTUYECKU 3Hauumoe yBenudeHue 3HaueHuss HKM ormeuanock Bmiiote 1o 160 yaca mocie
obmyuenue — 7,4+0,77 (p<0,05) B cpaBHeHUHU ¢ HeoOMyueHHON rpynmnoi koHTpons — 4,3+0,53. B
to xe Bpems st rpynn MCK, o6mydennbix B nozax 100, 250 u 1000 mI'p, MHTEHCUBHOCTH
npoaudepaTuBHas akTUBHOCTb OCTaBalach CpaBHUMA C HEOOJIYUEHHOM IpyIIOi KOHTPOJIS.

B uccnenoanusx ¢ 16 u 23 gHs mociie 0OIyd4eHHS] CTATUCTHYECKU 3HAYUMBIX Pa3IudHil B
OUHAMHUKE TpoiudepaTUBHOM akTUBHOCTHM rpynn obmydeHHbix MCK B cpaBHeHUH cC
HEOOTy4eHHOU IpyNIoi KOHTPOJIs He OblI0 00HapyXeHO BIUIOTh A0 170 yaca nocie o0aydeHus.
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B wuccnemoBanum ¢ 35 gHA mochne oOdydeHHss ObUIO  OTMEYEHO CHH)KCHHE
nposudepaTUBHON aKTUBHOCTH Tt BceX o0nyueHHbIx rpynn MCK B cpaBHEHHH ¢ HEOOTydeHHOU
rpymmoit koutposst (Pucynok 12).
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Pucynox 12. lunamuka nponudepatuBaoit aktusHoct MCK ¢ 35 nHs nocie oO6nydeHus B 103axX
50mIp (cBetno-aenensriit), 100MIp (Temuo-3enensiit), 250MIp (3enensrit) u 1000MIp (opankeBbIit).

B uccrnenoBannm cocraBa KIETOYHBIX MOKoJIeHHH yepes 29, 30, 31 u 32 mocne oOmydeHus,
ObUIO OTMEYEHO CTATUCTHYECKH 3HAYMMOE YBEIMUYEHHE KOJIUYECTBA KJIETOK CO CHU)KCHHOU
MHTEHCUBHOCTHIO (hiryopecueniuu B rpynnax MCK, oGnyueHHbIX Manoit u cpenHeit nozamu MU
50 u 250 mI'p (Tabmuua 9). [TogoOHBIC W3MEHEHHUS MOTYT YKa3bIBaTh Ha IOSIBJICHHUE B COCTAaBE
nonynsinuit MCK, o6my4yenHbIx manoii u cpeaneit nozamu MU 50 u 250 MI'p, oTeNbHBIX KIETOK €
MOBBIIICHHOM MHTEHCUBHOCTHIO IpoiudepaTuBHOil akTuBHOCTH. IIpn 3tom MCK, o6mydeHHbIe
cpennei nosoir 1000 mI'p, XxapakTepu3oBaach CHHKCHHEM KOJIUYECTBA KIETOK CO CHU)KEHHOM
MHTEHCUBHOCTBIO ()JIyOPECLIEHIIUH.

Tabnuma 9. KommuectBo MCK co cHMKEHHON MHTEHCUBHOCTHIO (iryopectennuu yepes 29, 30, 31
u 32 naHs nocie o0aydeHusl.

ITapametp K S50mI'p 100mI'p 250mI'p 1000mI'p
KommgectBo kietok, %

29 nesp 0,8+0,21 3,4+0,51* 1,6+0,63 5,0+0,85* 0,5+0,05

30 neHp 1,5+0,35 4,940,42* 2,2+0,80 8,0+0,65* 0,8+0,25

31 nenp 4,2+0,71 8,6+0,70* 4,7+0,53 13,1+0,95* 2,5+0,51*

32 neHp 5,6%0,15 13,6+0,25* 7,0+0,30* 24,4+1,55* 3,5+0,65*

* (p<0,05) — craTucTUYECKH 3HAUUMBIE Pa3IU4Us [0 CPABHEHUIO C KOHTPOJIEM.

B wuccnenoBanum ¢ 43 s nocie  o0ayueHuss ObUIO  OTMEYEHO CHUYKEHUE
nponudeparuBHoi akTuBHOCTU Ais rpynn MCK, obmydeHHbIX Manoil u cpeanumu nozamu MU
100, 250 u 1000 mI'p. B uccnenoBanuu ¢ 64 nHsg mocie OOJydeHUsT AOCTOBEPHO 3HAYUMBIX
pas3nuuMii B TMHAMUKE MpoiaudepaTuBHON akTUBHOCTH rpynn oonydeHHbix MCK B cpaBHeHuUu c
HE0OTy4eHHOU IpyNIoi KOHTPOJIsl OOHapyKEeHO He Obu10 BILIOTH 710 170 yaca mocie o0iydeHus.

Takum oOpa3oM, B HCClE€IOBaHUM MpojudepaTUBHON aKTUBHOCTH 00mydeHHbIXx MCK
CIIM3UCTON TKAHU JIECHBI YeJIOBEKAa ObLI OTMEYEH CTUMYIMPYIOUIM 3pdexT o0ayueHus manon
no3sl UM 50 mI'p B panHue cpoku KyabTUBHpoBaHUS (MccienoBanue ¢ 1 mo 15 nens). ['pynmsl
MCK, o6nydennble Manmoil u cpenHumu gozamu MU 100, 250 u 1000 mI'p, Hampotus,
JIEMOHCTPHUPOBAIM CHUKEHHUE MpoiudepaTUBHON aKTUBHOCTH (MccienoBanue ¢ 1 mo 15 nens). B
TO € BpeMs B UCCIIEIOBAaHUHU COCTaBa KJIETOYHBIX MMOKOJICHUU uepe3 3 u 4 1Hs mociie 00IydeHus
MCK wmanoit nozoit UM 100 mI'p Obuio 0OHApY>KEHO MOSBICHUE CYONOMYNISIMH KIETOK C
MOBBIIIEHHOW HMHTEHCUBHOCTBHIO MPOJIU(PEPATUBHON AKTUBHOCTH, JTAaHHOE SBJICHHE HE HAIILIO
MOJTBEPIKICHUS B McCieoBaHuK nponudeparuBHoii aktuBHOCTH Ha ipubope XCelligence RTCA.
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BepositHo, uTo no3a 100 MI'p ctumynupyeT He BCIO MOMYIALKIO 00Ty4aeMbIX KJIETOK, a JIMIIb €€
HEOOJBIIYI0 YacTh, YCHJICHHas mpoiudepanuss KOTOPOM HE OTpa)kaeTcsi Ha pe3yiabTaTax
UCCIIeIOBaHUsS O0IIel MHTCHCUBHOCTH TpoiudepaTuBHON akTuBHOCTH Ha mpubope XCelligence
RTCA, nerextupyromero JMHaAMUKy U3MEHEHUS TUIOMIAAH, 3aHUMAeMOM KJIIETKaMU Ha JTHE JIYHKH
(HKHN), ommako wmoxxkeT OBITh 3adUKCHpOBAHA METOAOM NPOTOYHON HUTOGIYOPUMETPUH
Omarogapst yCKOpPEHHOM MOTepe JaHHBIMU KIETKaMU (hITyOpeCieHTHOTO KPACHUTETISI.

B uccnenoBanuu ¢ 35 g mocie o0naydeHus Bce 00MydeHHBIC TPYMIBI KJIETOK B TOW WIIH
WHOW Mepe MPOSBISIIN CHIDKEHUE MPOH(epaTHBHON aKTUBHOCTH B CPAaBHEHUH C HEOOTydEeHHOM
rpynmnoil KoHTpossi. B To e Bpems B HMCCIEOBAHUM COCTaBa KJIETOYHBIX MOKOJIEHHM ¢ 29 nHs
nocnie oomyuenust B rpynmnax MCK, oGmydennsix manoi u cpeaneit nozamu MU 50 u 250 mIp,
OOHAPYXEHO MOSBICHUE OTACIHHBIX KJIIETOK C TIOBBIIEHHOW HHTEHCUBHOCTHIO MPOM(epaTUBHOM
aktuBHOCTH. Ha 32 neHp mociie 00My4eHHsI CTaTUCTUYECKH 3HAYMMOE YBEITUYCHHE KOJIMUYECTBA
KJIETOK C MOBBIMIEHHOW MHTEHCHUBHOCTHIO Mposndepauu ObU10 Takke oOHapyxeHo B rpymme 100
MIp. OmnuceiBaeMble SBIIGHWS TakKK€ HE HANUIA TOATBEPXKACHUS B  HCCIEIOBAHUAX
nposmdeparuBHOi akTuBHOCTH KieTok Ha npubope XCelligence RTCA. Oxnako, yrHeTaromui
apdekr obmydenus cpeaneir mo3oi 1000 mI'p Obu1 3admKcHpOBaH Kak B HCCICIOBAHHUH
nponaudepaTUBHON AaKTUBHOCTH, TaK W B HCCICIOBAaHHHM COCTaBa KJICTOYHBIX TOKOJeHHWH. B
WCCIIeIOBAaHUU ¢ 64 1HS mocie oOMyd4eHHs Bce OOYYEeHHBIE TPYNIBI KIETOK JEMOHCTPUPOBAIU
npoaudepaTuBHYIO aKTUBHOCTh, CPABHUMYIO ¢ HEOOTydeHHOU TPYIIONA KOHTPOJIS.

B memom, MOXHO cienaTh BBIBOA, 4TO oOimydeHue manon mozoi MU 50 mI'p B panHume
CPOKM KyJIbTHBHPOBaHMA Tocie OOJyd4eHUs OKas3blBaeT cTumyiupyoomuii sddexkr Ha
nponudeparuBayo aktuBHocTh MCK cnusucToif TkaHM JecHBl 4YeloBeka. B HambOonee
OTJaJICHHBI CPOK KYJbTUBUPOBAHUS TOCie OOIydeHHs — HccieloBaHue ¢ 64 aHsA, BIMSHUE
oOnydyeHuss MainblMH U cpeauuMu gozamMud WU u BoBce He oOTpaxaercs Ha JIUHAMHKE
nponudepaTuBHON aKTUBHOCTHU KJIETOK, IIPU 3TOM BHOBb OTMedaeTcs 3 ekt o0mydeHus Manioi
no3oit 50 MI'p — rpynma kneTok, obnydeHHass gaHHo no3zoi MU OwicTpee BhIpaBHHBAETCA IO
MHTEHCUBHOCTHU MPOIn(epaTUBHON aKTUBHOCTH C HEOOIyUeHHON TpyNIONi KOHTPOJISL.

OnuceiBaeMoOe€ SIBJICHUE YBEIMUYEHUS KOJUYECTBA KIETOK C IMOBBIIIEHHON NHTEHCUBHOCTHIO
nponuepaTuBHON akTUBHOCTH B obOmieil momymsinuun MCK B oTBeT Ha 0OnydyeHHE MajbIMU U
cpenneit no3oit UM 50, 100 u 250 mI'p B paHHUE U OTHAJEHHBIE CPOKU KYJIbTUBUPOBAHUS MOCIE
oOydeHUus: MOXKeT ObITh OOBSCHEHO TeM ¢akToM, oOaydaemas KIETOYHAs MOMYJSAIus,
HaxoJsmascs B Jjorapudmuueckoil ¢asze pocrt, rereporeHHa (He CHUHXPOHU3MpPOBAHA), T.€. €€
YJIeHbl HAXOJHITCS B pa3HbIX (pa3zax KIETOYHOrO ILMKIA, YTO BEPOSITHO MOXET HPHUBOJIUTH K
Pa3BUTHIO PA3IIMYHBIX OTBETHBIX PEAKLUN Y KJIETOK B OJIHOM MCClIeyeMOM NOMY/ISIUU B OTBET Ha
oOnyyenue. /laHHOe sBIEHHME HE HAXOIUT MOATBEP)KICHHUS B MCCIEIOBAHUM MpPOJaUepaTUBHON
AKTUBHOCTH. BeposiTHO, 3TO CBA3aHO € TE€M, 4YTO BKJIAJ JaHHBIX KJIETOK C IOBBILICHHOU
WHTEHCUBHOCTBIO MpoJinepaTUBHOM aKTUBHOCTH B o0mytr0 koH@moeHTHOcTr MCK Ha nHe
JYHKH KYJIbTYPaJbHOTO IUIAHLIETa HEBEIMK, I03TOMY HE OTpakaeTcsi Ha 3HAYeHUsX
conpotuBieHus, u3mepsiemoro Ha npubdope XCelligence RTCA. [Ipu 3ToM B OTAalCHHBIE CPOKH
KynbTuBUpoBaHus nociue obaydenuss MCK cpeaneii nozoit U 1000 mI'p, cHU>KeHUE KOJM4eCTBa
KJIETOK C TOBBIIIEHHON MNpoju(epaTUBHOW aKTUBHOCTHIO HAXOJWJIO OTPAKEHUE B CHUKCHHE
nposudepaTUBHON aKTUBHOCTH, NeTekTipyemoit Ha nmpubope XCelligence RTCA.

B nenom, sBnenue cHmwkenus nponudepatuBHoit aktuBHocTH MCK mon BozneicTBueM
o0ny4eHHs] MalbIMU U cpeAHUMHU Jo3amMu MM B oTnaneHHbIE CPOKH KYJIBTUBHUPOBAHUS MOXKET
KOCBEHHO CBUJETEIBCTBOBATH O Pa3BUBAIOLICHCS pPAJWALMOHHO-UHIYLIUPOBAHHOW T'€HOMHOMN
HECTaOMJILHOCTH, MPUBOMSAIICH K CHI)XCHUIO UX (DYHKIIMOHAIBHOW W WMMYHOMOIYJIUPYIOIICH
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AKTUBHOCTH, BBIPAXAIOILEHCS TAK)KE B OMMCAHHOM paHee CHMKeHUM KoHueHTpauui NJI-6 u NJI-

8.

HN3menenus npoJndepatuBHoil akTUBHOCTH HeoOydyeHHbIX MCK npu ux
KYJbTUBHPOBAHUYN B KOHAMIMOHUPOBAHHBIX Cpeaax, NoJy4eHHbIX OT 00yyeHHbIXx MCK B
pPaHHUE U 0TAAJIEHHbIE€ CPOKH KYJbTUBHPOBAHUSA MOCJIE 00 IyYeHUs

B nyHkm KymeTypanpHOro TuraHmera ¢ HeoOmydeHHbIMH MCK CIU3UCTOW TKaHU JECHBI

BHOCWJIACh KOHJAMIIMOHUPOBAHHAA cpefa, moydeHrast oT Kynbtyp MCK Bo BpeMeHHBIX TOUKaxX —
48 dgacoB, 9, 24, 43 u 64 mus mocne obmyuenms. Kaxmoe wmccnemoBanue mposmdepaTUBHOM
AKTUBHOCTH TPOAOIDKanock 235 dacoB. ['pynmoit xoHTpoins sBIsauch HeoOmydeHHbie MCK
CIIM3UCTONW TKaHW JECHBI, KYyJIbTUBHPYEMBIE B KOHIWUIIMOHHPOBAHHOW Cpelne HEOOIydeHHON
rpynibl KOHTpoJis. Touka HOpManu3aluu JaHHBIX — 48 4acoB MOCje Havajla SKCIepUMEHTa.

beimo mokaszaHo, 4TO KOHAMIIMOHUPOBAHHAs cpena, MOoJydyeHHas yepe3 48 uvacoB mociie
obomygennst MCK cnusucroit Tkanu aecHsl Manod mo3oit UM 100 mI'p, mpuBoauT K yCHICHUIO
nponudeparuBHol akTHBHOCTH HeoOmydeHHBIX MCK (Pucynok 13a). VBennuenue 3HaueHUM
HKMU oTmewanock BIUIOTh 10 175 9acoB mociie BHECEHHWE KOHIUITMOHUPOBaHHOM cpenbl — 7,0+1,71

(p<0,05) B cpaBHeHuu ¢ rpymnmnoi koutpois — 4,9+0,00.
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Pucynok 13. lunamuka nponudepatuBHOM akTuBHOCTH HeoOmydeHHBIX MCK mpu ux
KyJIbTUBUPOBAHUHU B KOHAMIIMOHUpPOBaHHBIX cpenax MCK, nomyueHHbIx yepe3 48 yacos nociie
oOnmydeHust KIeTok B fo3ax: (a) — 50 mI'p (cBetno-3enensiil) u 100 MI'p (TeMHo-3eneHsIi), (0) -
250 mI'p (3enensriit) u 1000 MI'p (opankeBbIii).

KonaumnmonrupoBaHHble cpefibpl, MoidydeHHble uyepe3 48 uyacoB mocie obmydeHuss MCK
CIIM3UCTOM TKAaHM JeCHbl Maysod M cpeaHuMu po3amu 50, 250 u 1000 mI'p, nmpuBoammm x
CHIDKEHHIO poludepaTuBHON akTUBHOCTH HeoOmydeHHBIX MCK (Pucynok 13 a, 0).

JlanpHelme wucciaenoBaHus KOHAMLIMOHUPOBAHHBIX CpEJl, MOJYYEHHBIX dYepe3 9 nHel
nociie oonmyuenuss or MCK ciau3ucToil TKaHU JE€CHBI, TaKkKe MOKa3ajil, 4YTO KOHAUIIMOHUPOBAHHAS
cpena MCK, obnyuennbix manoit nozoii UM 100 mI'p, npuBOIUT K ycuUIeHUIO MpoindepaTUBHOM
AKTUBHOCTH HEOOIY4YeHHBIX KJeTOK. YBenuueHue 3HadyeHudd HKU ormewanocs Bmiots no 227
YacoB TOCJIe BHECEHUE KOHIUITMOHUPOBaHHOM cpenbl — 6,7+0,31 (p<0,05) B cpaBHEHUU C TPYMIIOM
KOHTpoist — 5,6+0,2. JIns ocTaibHBIX TPyNI KOHIAWIMOHUPOBAHHBIX Cpell, MOJYYEHHBIX OT
oOnydennsix kietok (50, 250 wu 1000 wmI'p) ypoBeHb mnponudepaTUBHON aKTUBHOCTH
HEOOJTy4yeHHBIX KIETOK OCTaBajJiCs Ha YpPOBHE TIpynmbel KOHTpois. B wuccnepoBaHusax
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npoaudepatuBHON akTUBHOCTU HeoOmydyeHHBIX MCK cnu3ncToit TKaHu IeCHBI, KyJIbTUBUPYEMBIX
B KOHIMUIMOHUPOBAHHBIX cpenax, noiaydeHHblx oT MCK uepe3 16, 24, 43 u 64 nHa nocne
ob6mydenust B no3ax 50, 100, 250 u 1000 mI'p, 3HAYMMBIX U3MEHEHUN OOHAPYXEHO HE OBLIO.

Takum oOpa3omM, B HCCIEIOBAaHUM U3MEHEHUH MpoaudepaTMBHOW aKTUBHOCTH
HeoOnyuyeHHsix MCK  ciam3ucToil TKaHM JIeCHBI YellOBEKa TMOJA BIUSHUEM (DaKTOPOB
KOHAWIIMOHUPOBAHHBIX Cpell ObUT OTMEYEH CTUMYIUPYIOIHNA S(P(PEKT KOHAMIHOHUPOBAHHON
cpenpl, monydeHHor oT MCK depes 48 dacoB mocie oOmydeHust manoi mo3zoi MM 100 mIp —
nponudepaTuBHas AKTUBHOCTh YCUJIMBAIACh. AHaNTOTHYHBII ekt YCHUIICHUS
nponaudepaTuBHOW AaKTUBHOCTH HAOMIOAANCSA TOJ BIUSHHEM (DAKTOPOB KOHIUIIMOHHPOBAHHBIX
cpen, nonyueHHbIX 0T MCK depes 9 muelt mocne obmydenus taxoke manoit gozoir U1 100 mI'p. B
TO X€ (PaKTOphl KOHIUIIMOHMPOBAHHBIX cpel, moiydeHHbIXx oT MCK uepe3 48 wacoB mocie
obmydenus B qo3ax 50, 250 u 1000 mI'p, mpuBOIMIN K CHIKEHUIO TTPOTH(PEPATUBHON aKTUBHOCTH
HeoOmydeHHbIx MCK cnm3ucToil TKaHW JECHBI dYelnoBeKa. TakuM 00pa3oM, pe3yinbTaThl
MIPEICTABJICHHOTO WCCIICIOBAaHUS JIEMOHCTPUPYIOT CHIDKCHHE NpoiH(epaTUBHON aKTHBHOCTH
MCK npu oOnydenmn cpemaumu aozamu UM 250 m 1000 mI'p Ha psmy co cHmKeHUE
nponudepatuBHON  akTMBHOCTH  HeoOmydeHHbIXx ~MCK  moxg  BiausHMeM  (hakTOpoB
KOHIMIIMOHUPOBAHHBIX cpexd, momydeHHbIX oT MCK depe3 48 wyacoB mocne oOmMydeHHUs
yKka3zaHHBIMU J03aMH. [luHamuka mponudepatuBHoi akTuBHOCTH MCK, 0071ydeHHBIX MajbIMU
nozamu UMW 50 u 100 mI'p HE COOTHOCUTCS ¢ M3MEHEHUSIMH, HAOIIOTaeMbIMH TSI HEOOTyICHHBIX
KJIETOK TIOJ BIHsHHE (PAKTOPOB KOHAWIMOHUPOBAHHBIX cpell, moiydeHHbIx oT MCK mocne
o0yydeHus yKazaHHBIMH J103aMU. Y cuiieHne nponrdepatuBHOi akTHBHOCTH oTMeueHo it MCK,
oOnydeHHbIx Mamnoir gozon MU 50 wmI'p, ogHako ¢dakTopsl KOHIWIIMOHHUPOBAHHBIX CpeE,
MOJyYEHHBIX OT AAHHOM TPYIMIbI KIETOK MPUBOIAT K CHIKEHHIO MPOJU(PEPaTUBHON aKTUBHOCTH
HeoOmyueHHbIX KieTok. OOnydenne MCK wmamoit mo3oit MM 100 mI'p mpuBOAUT CHMKECHHIO
nponudepaTuBHON aKTUBHOCTHU, OAHAKO (PAKTOPbI KOHAUIMOHUPOBAHHOMN CpeJibl, MOIYYEHHON OT
JaHHOM Tpynm KiIeTok uepe3 48 dacoB mocie oOydeHHs, YCHIMBAIOT MponudepaTuBHYIO
akTuBHOCTH HeoOmyueHHBIX MCK. BeposTHO, 3TO MOKET OBITh CBSI3aHO C MOSBICHHEM B COCTaBe
nonyisauuun MCK, obnydennsix mManoit gozoit UM 100 mI'p, oTAENbHBIX KIETOK C MOBBIIIEHHOMN
WHTEHCHUBHOCTHIO MPOIH(EepaTHBHON aKTUBHOCTH.

Takum oOpa3oMm, 3¢¢ekTsl, oka3biBaeMble (haKTOpaMH KOHAWIMOHHUPOBAHHBIX CpE,
nony4deHHbIx oT MCK, o0nydennsix MmansiMu go3amu MU, oTnuvarores ot TakoBBIX 171 (aKTOPOB
KOHJMIIMOHUPOBAaHHbIX cpea, noiaydeHHbIXx oT MCK, oGmydennbix cpennumu pozamu WU
@daxkTophl KOHJIUIMOHUPOBAHHBIX CpPEJl, MOJYUYEHHBIX B OTJAJIEHHbIE CPOKH KYJIbTUBHUPOBAHUS
nociie 00mydenuss MCK kak maneimu 50 u 100 mI'p, Tak u cpennumu nozamu MU 250 u 1000 mI'p
HE MPUBOJAT K U3MEHEHUSM IPOIU(PEepaTUBHON aKTUBHOCTH HEOOIYYEHHBIX KJIETOK, YTO MOXKET
TOBOPUTH O TOM, YTO B OTJIAJICHHbIE CPOKH KYJIbTUBHUpOBaHU nociie ooayuyenuss MCK nepecrator
CEKpeTHpOBaTh (PaKTOPbI, 00pa30BaHUE KOTOPBIX onocpenoBaHo BiusgHuem NUU.

3AKVIIOYEHHUE

Kynerypa wierok MCK ciau3ucToil TKaHM JECHBI  4YEIIOBEKA JEMOHCTPUPYET
710303aBUCUMBbIE ()YHKIIMOHAIbHBIE U3MEHEHHS TOJ BJIUSHUEM OOJIYYEHHUS B MaJbIX U CPEIHHUX
no3ax UM u Gnaromapst cBoeld OMOJIOTHYECKON JTOCTYIMHOCTU (MaJIOd MHBA3UBHOCTH MPOIETYPHI
MoJTydeHus: Omomatepuasia JUisi BBIACIICHUS] KJIETOK), MPOCTOTHI BBIACIEHUS W CTAaOUILHOCTH
MOJIy4aeMOM KJIETOUYHOM JMHHUM MpPEACTaBIsAeTCS YAOOHOW MOJENbI0 Ul u3ydeHHus 3((exTos,
OKa3bIBAEMBIX HOHU3UPYIOIIUM H3JTy4Y€HUEM, U B OYAYIIIEM MOXET ObITh IPEIIOKEHA JJI OLIEHKH
WHJUBHUIYAIBHOW PaIuO4yBCTBUTEILHOCTH YETIOBEKA.
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BbIBO/IbI

1. [ToBepxuocTtHbie anTUreHBl MCK SBISAIOTCS IEPCIEKTUBHBIM KPUTEPUEM OLICHKU
nocnencTBui BozzaenctBust MM B paHHHME mHepuoabl KyJIbTUBHPOBAHHS IOCIE OOIy4YECHHS.
[TokazaHo, 4TO 3Kcmpeccusi MOBEPXHOCTHBIX aHTHreHoB MCK cinuM3ucTONM TKAaHU JECHBI
genoBeka (CD117, CD90, CD73, CD105, CD44) usmensietTcst o1 BO3CHCTBHEM 00TyUeHUS B
no3ax 50, 100 u 250 mI'p B paHHHE CpPOKU KyJbTUBHPOBaHUS 1ocie oOnyyeHus (1o 16 aueir).
HaGmromaembie u3MeHEeHHUs] MOTYT YKa3blBaTh Ha M3MEHEHHs (DYHKIIMOHAIBHOM aKTUBHOCTH
KJIETOK.

2. [TokazaHno, 4TO KOHIIEHTpanusi 0oO0mero Oenka B KOHAUIIMOHUPOBAHHOUW cpese
YBEJIMYMBAETCSI B paHHUE CPOKU KyJIbTHBUPOBaHHUA mociie oOmydeHus (48 uvacoB) MCK B
noszax 50, 100 u 250 mI'p. Uccnenyempie mansie u cpennue 1036l MW MpuBOAT K pa3BUTHIO
MIPOTHBOIIOJIOKHBIX BOCHIAIUTENbHBIX peakiuii: obmydyeHue MainbiMu go3amu 50 u 100 mIp
NPMBOJNT K IOBBINEHUIO KoHHeHTpamuu WJI-6 — 52,242.75 nr/10® kmerok (p<0,05) n
44,0+0,74 nr/10° knerok (p<0,05), COOTBETCTBEHHO, M CHWKEHHIO KOHIEHTpauuu WJI-8 —
640,9+9,60 1r/10° kinerok (p<0,05) u 544,3+34,77 ur/10° knetox (p<0,05), COOTBETCTBEHHO, B
TO BpeMs Kak oOmyudeHue cpeaHumu no3zamu 250 u 1000 mI'p mpUBOAUT K CHUKEHHIO
xoHueHTpamuu WJI-6 — 35,2+0,56 nr/10° knerox um 37,1+£0,00 nr/10° knerox (p<0,05),
COOTBETCTBEHHO, M TIOBBILEHUIO KOHIeHTpamuu WMJI-8 — 749,2+12,73 nr/10° knerok wu
819,1£29,19 nr/10° kmerok (p<0,05), COOTBETCTBEHHO. B  OTJaJEHHBIE CPOKH
KyJIbTUBUPOBaHUS Tocie oOiyuyeHus (43 u 64 neHb) Uisl BCeX HCCIENYEMbIX OOIy4YeHHBIX
rpynn MCK noka3zaHo cHuxeHue koHueHTpauuit NJI-6 u MJI-8 B KOHAMIIMOHUPOBAHHOM
cpelle, CBHIETENbCTBYIOIIEE 00 YrHEeTeHHMM MX (YHKIUOHAIBHON HWMMYHOMOIYJIUPYIOIIEH
aKTUBHOCTH TOJ BIUSHUEM MalbIX U cpeanux a03 UN.

3. B panHue cpoku  KyJbTHUBUPOBAaHHUS TMOCJ€  OOJYy4YEHHsS  BBISBJIICHBI
ctumynupytomue 3¢ dextor oomydenus Maiasivu go3aMu 50 u 100 mI'p: obmydenue B qo3e 50
MIp mpuBoaut k ycuieHuto mnponudeparuBHoit aktuBHOcTH MCK (¢ 1 mo 15 nens),
obnydenne B jgo3e 100 mI'p mpuBOAUT K yBenuueHHWIO B oOiydeHHoW momyssiuun MCK
KOJIMYECTBAa KJIETOK C YCWJICHHOW TNponudepaTUBHON aKTUBHOCTBIO (uepe3 4 1HS) —
13,2£1,53% (p<0,05). B oTnajeHHBIE CPOKH KYJIHTUBHPOBAHHS IOCIAE OOIydYEHUS
nponudeparuBHas aKTUBHOCTh BceX 00myueHHBIX Tpynn MCK cHmkaercs, CBUIETEILCTBYS
00 yrHeTeHuu uX (PyHKIMOHATHHOW aKTUBHOCTH TOJI BIUSHUEM MaJbIX U cpeaHux 103 M.

4, [Toxazano, uto 5 dexTs, oka3piBaeMbie (HaKTOpaMu KOHIUITMOHHUPOBAHHBIX
cpen, noinydeHHbIXx 0T MCK B paHHUE CpPOKM KYJIbTUBUPOBAHUS mocie 00myueHus (48 yacos)
maieiMu o3amu UM 50 u 100 mI'p, otnmuatorcss ot 3¢ (deKkToB oka3piBaeMbie (pakTopaMu
KOHJIMIIUOHUPOBAHHBIX cpell, monyyeHHbIX oT MCK B paHHUE CPOKHU KyJIbTUBUPOBAHUSI TOCIIE
oOmyuyenusi (48 wacoB) cpemnumu gozamu MUKW 250 wu 1000 wmIp. Dakropsl
KOHJIMIIUOHUPOBAHHBIX cpel, noiaydeHHbIXx oT MCK B oThaneHHble CPOKH KyJIbTUBHUPOBAHUS
mociie OO0MyueHUss Kak MajibIMU, TaK U CPEAHMMH JI03aMU, HE OKa3bIBAIOT BIIMSIHUS Ha
nponudepaTUBHYI0 aKTUBHOCTh HEOOTYYEHHBIX KIIETOK.
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CIIMCOK COKPAIIIEHUI

AT’ — anTuren

JAMCO — numeruncynb(okcug

N — nonusupyroiiee u3aydeHue

WNJI — unTepnenkun

MI'p — Ml peit

MCK — Me3eHXUMaJIbHbIE CTPOMAaJIbHBIE KIIETKH
HKU — HopManin30BaHHBIN KIETOYHBIN UH]IEKC
CD — knacrep nuddepeHuupoBKu
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