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Tpaauuiium [xepesiom 1S pereHepauii iMyHHOI cucTemmn € reMonoeTndHi cToBOYpOBI KIITUHN. 3HAYHO MEHLLE Y LibOMY acrneKTi BUBHEHI
MYTIbTUNOTEHTHI cTPOManbHI knitnHn (MCK), ocobamso — MCK tumyca.

META PObOTH — cTaHouTv BnauB TpaHcnnaHTayii MCK Tumyca Ha BWXUBAHICTb | PEreHepawito iMyHHOI CucTemu n1eTanbHO 0npPOMIHEHUX
MULLEN.

MATEPIAJIN TA METOAMN. Onpomiternm 8 403i 9,0 [p muiuam niHii CBA 5-6-TmxHeBOro Biky BBOAWN BHYTPILLIHLOBEHHO 5¢10¢ MCK Tumyca.
Ha 30-11 fieHb BU3Ha4amm KiTMHHICTb NiMGDOIHNX OPraHiB, KICTKOBOr0 MO3KY | KDOBI, IOKA3HUKY MPUPOAHbOIO | aAanTuBHOI0 IMyHITETY.

PE3YJIbTATU. BctaHosnieHo, 1o TpaHcnnaHToBaHi MCK Tumyca cyTTEBO M0[0BXYBAIN BUXNBAHICTb | CEPEAHIO TPUBAICTb XUTTA MULLIEN,
BIJHOBJIHOBASIN KIITUHHICTb KICTKOBOrO MO3KY, 3AAaTHICTb CTPOMAIbHUX KJTITUH KICTKOBOIO MO3KY /10 YTBOPEHHS (Di6p06IacTHUX KOSIOHIN,
3HA4YHO NiABULLYBASIN KIITUHHICT TUMYCA | CIPUSIIN HOPMani3auii 4ncenbHOCTI NENKOUNTIB y KPOBI. TaKOX 3HAYHO NiABULLYBANACA MPUPOAHA
UNTOTOKCUYHA AKTUBHICTb CIIEHOLMNTIB | iX 34ATHICTb 0 CUHTE3Y o/B- | y-IHTEPGDEPOHIB, CYTTEBO CTUMYITIOBAIOCA (HOPMYBAHHS aHTUTINOYT-
BOPIOIOYNX KIITUH | MIBULLYBABCSA CUHTE3 AHTUTIN. CyTTEBO 3HIXYBABCA BMICT Y KpOBI crioHTaHHoro TNF-a.

BUCHOBKWN. Pe3ynbtatu cBigyats, 1o MCK Tumyca BONOZIIOTs BUPAXKEHOK PEreHepaTuBHOI i iMyHOBI0NOrYHOK aKTUBHICTIO, 10 HAAae
UnM KRITUHAaM i pagio3axncHy 34atHicTb. OTPUMAHI JaHi MOXYTb 6YTH BUKOPUCTaHI 47151 PO3POOKU KOMOIHOBAHNX KIITUHHUX TPAHCMIAHTATIB
i HOBUX METOLIB MiABULLIEHHS IX PEreHepaTnBHOro NoTeHuiany 1a pagio3axvcHoi eqoeKTBHOCTI .

KJTHOYO0BI CJI0BA: MynbTnOTeHTHI CTPOMAsIbHI KIITUHW TUMYCA, TPAHCMIAHTALIA KIITUH, PereHepawis iMyHHOI cuctemu,; neTanbHe 0mnpo-
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PopoHaYanbHuMmu ans BCiX KNITUH IMYHHOT CUCTEMU, 3a BUKJTHOYEH-
HAAM CTPOMAnbHMX, € FeMONOeTUYHI CTOBOYPOBI KNiTUHM (I'CK), siKi y ¢ii-
0/10TI4HUX YMOBAX € FeTEPOreHHOK NONyNALIED KIiTUH PI3HOr0 CTyneHs
3pINOCTi, WO CKNagakTb B LiNoMy BigoMuii KOHTUHYYM i3 TCK i ix npo-
TEHITOPIB, BNEMEHTU SKOr0 NPUHLUNOBO BiAPI3HAKTLCS 32 [iana3oHOM
MYNbTUNOTEHTHOCTI i YYTANBOCTI A0 F'YMOPanbHOI i MXKKNITUHHOI KOHTAK-
THOI perynauii [1]. TpaHcnnanTauis [CK i nporeHiTopiB onpoMiHeHUM TBa-
puHam 3a6esnevye BiAHOBJIEHHS iMYHHOI CUCTEMU | 3aXULLAE iX Bif PO3-
BUTKY NETaNIbHOIO KICTKOBOMO3KOBOr0 CUHAPOMY. Ane iHOAI pe3ynbratu
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BUXOLATb HE 30BCIM 3a0BifIbHUMM | BUHWKAE NMUTAHHA, Y41 HE NOB’A3aHO
Lie 3 HeLJOCTaTHbOI KiNbKiCTO B KNiTMHHUX npenapaTax I'CK i nporeHiTo-
piB MyNLTUNOTEHTHUX CTPOMAnbHUX KNiTUH (MCK), fiki 3a3BMyail BUKOHY-
10Tb BaXXNIMBY (PyHKUit0 nigTpumkm MCK y KicTKOBOMO3KOBHX Hilwax [2, 3].
Oco6n1Bo Tpeba BiAMITUTK, L0 B Npenaparax KNiTUH KiCTKOBOTO MO3KY
MOXXHA 04iKyBaTV NPUCYTHICTb AEAKOI KiNbKOCTi KicTkoBOMO3koBUX MCK
i NPMPOAHO, LU0 B HMX 30BCiM He MicTaTbes MCK Tumyca. Mix Tm, ocTak-
Hi CYTTEBO BiApPI3HAOTLCA 32 BNACTMBOCTAMU Bif KiCTKOBOMO3KOBMX,
KICTKOBMX i lepManbHUX cybnonynsauiii i €, NeBHOK Mipoto, YHIKanbHUMU.



JloCnimKeHHs KNITUHHUX MapKepiB Ha MOAENsX TPaHCreHHMX TBa-
PUH NOKasanu, L0 Me3eHXiMa HaBKOMO Kamncynu TUMyca NOXOAUTb i3
HelpansHoro rpe6iHua [4]. KniTuHM Me3eHxiManbHOro NoXomKeHHs 6e-
PyTb aKTUBHY Y4acTb Yy (DOPMYBaHHI eMOpPIOHANILHOTO i JOPOCOro TUMY-
ca [5, 6], a TaKOX BOHW BifirparoTb CyTTEBY POJib Y NOSUTUBHINA CenekLii
i mirpadii T-nimcpouuTis [7]. Oco6nmBo BUupakeHo TumMycHi MCK ctumy-
NOKTb PO3BUTOK NOABINHO HeraTuBHUX CD4-CD8knitu [8, 9, 10].

B em6pioreHesi MCK Tumyca peryniotoTb nponicepauito TUMYCHUX
enitenianbHUX KNiTUH, NPOAYKYuM haktopu pocty pibpobnactis (FGF)
7110, iHcyniHonogi6Hnit cpakTop pocty (IGF) 112, a TaKOX peTUHOIaHY
kucnoty [9, 11, 12, 13, 14]. Y popocnomy Tumyci CD148+* MCK Bkntoya-
I0TbCA Y PEBACKYNAPNU3ALLI0 | pereHepalito TMyca nicns iHdekuii, npo-
aykytoun FSP 1 (fibroblast-specific protein-1), HeobxigHuin ans nigTpum-
KW TUMYCHOIO MeaynspHoro enitenito [15, 16].

3HauHi BigmiHHOCTI M MCK Tumyca, KicTKu i iepmMu, L0 BUCBITIIO-
I0Tb BOXNUBICTb (DYHKLiOHANBHOI akTUBHOCTI TUMiYHUX MCK, 6yno Bu-
SIBNEHO 3aBAAKN aHani3y TpaHckpunTomy [17]. Y Uil po6oTi Nigbip KNiTUH
ONA LOCNigKeHHs 6a3yBaBCA HA NPUMNYLLEHHI aBTOPIB, L0 BJIaCTUBOCTI
MCK moxyTb 3anexatin Big MikpooToueHHs. Tak, MCK Tumyca i wkipu
MOBUHHI MaTy MeXaHi3amn Ang niagTPUMKK eniTenianbHux Knitud, a MCK
TUMYyCa i KICTKM NO3UTUBHO BMNIMBATA HA FEMOMOETUYHI KNITUHW. Y BCiX
TPLOX Nonynauisx BuasneHo 6270 reHis, fKi 3a6e3ne4y0Tb XUTTERIANb-
HicTb KNiTuH (housekeeping), 2850 6a3oBux (core) i 2036 reHis, ekcrpe-
Cifi IKUX CWUNIbHO, YacTo 5-kpaTHo, Bapitoeana (differentially expressed
genes — DEGS) B TpbOX nonynsuisx, L0 BKa3yBano Ha HEOAHOPIAHICTb
knituH. DEGs 6ynu noe’a3aHi 3 XapakTepHUMU (DYHKLiAMU: BuaneH-
HA anonToTWYHUX KNiTUH (TumycHi MCK), octeoknacTtoreHes (KiCTKOBI
MCK) i nigtpumka BonocsHoro gonikyna (MCK gepmu). binbw Bucoka
ekcnpecis DEGs B MCK Tumyca 3a6e3neyye peryntoBaHHs XemoTakcucy
i nonspusauito M2 makpodaris, sKi CNpUSIOTb aHTU3anbHUM NpoLe-
cam. Tpu DEGs 6epyTb y4acTb Yy peanisavii npoLecis atpakLii i ekcnaHcii
reMornoeTUYHNUX KNiTUH-NONePeaHNKIB TUMOLMTIB. BoHM ekcnpecysanucs
Ha Hambinbl Bucokomy piBHi B MCK Tumyca. DEGs i Tumyca, i KicTku
eKcrnpecyBanu y 36inbLUEHIA KiNbKOCTI TaKOX 5 FeHiB, AKi CpUann exc-
MaHCii reMONOeTUYHNUX KNITUH-NONEPEAHMKIB Ta ByNM CNabKo BUPaXeHi
B MCK aepmn a6o TumouuTax. Ai3 25 ocHoBHMX DEGS, siki eKcripecyBanmcs
B8 MCK Tumyca i aepmu, 7 KoayBanu MOneKynu, Lo 6panu y4acts y aare-
3ii eniTenianbHMX KNiTUH [0 6a3anbHOi MEMOPAHW | cUrHanisauii y npoue-
Ci Me3eHxiManbHO-eniTenianbHOro nepexony. Po3rnaHyTi AaHi cBigyarth
npo reteporexHicTb MCK pi3HOr0 TKaHWHHOTO NOXOMKEHHS. [0NoBHUMM
yHKUisMM TUMYCHUX MCK € cnpusiHHs ecdepoumnTosy, NigTpuMKa remo-
NOETUYHMX KNITUH-NIONEPeAHNUKIB | eniTenianbHuX KNiTuH [17].

OTpumaHi faHi cBigyaTb Npo MOXNMBWIA akTuBHMA BnnmB MCK
TUMYCa Ha pereHepawito TUMyca i T-KNITUHHOI NaHKK iMYHITETY, W0 6yno
MOKa3aHO Yy HalWX nonepeaHix fJocnimkeHHsx [18].

IlepBunna kyastypa MCK THMYCa Muiieii
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MeTa po6oTu: BCTaHOBUTM BMAMB TpaHcnnaHTauii MCK Tumyca Ha
BVXKMBAHICTb Ta pereHepawito iMyHHOI CMCTEMM feTaibHO OMPOMiHEHNX
MuLLen.

MATEPIANN TA METOAWU AOCNIAXEHHSA

Po6oTta BukoHaHa Ha 113 camusix muLweit nidii CBA 5-6 TuxHeBo-
ro BiKy 3 JOTPUMaHHAM BUMOr cTaTTi 26 3akoHy Ykpaiu «[po 3axuct
TBaPUH Bifj XKOPCTOKOro NnoBogkeHHs» (Bif 21.02.2006 p.) Ta «<E€Bponeit-
CbKOI KOHBEHL|ii N0 3axX1CTy Xpe6eTHUX TBAPUH, IKI BUKOPUCTOBYHOTLCA 3
eKCMepUMEHTANbLHOIO Ta iHLLOK HayKoBOK MeToto» (CTpacbypr, 1986 p.).
TBapuH ONpPOMIHIOBANM OIHOPA30BO 3a AOMOMOrOK YCTaHOBKU «Tepa-
TPOH>» 3 pafioHyKniaHum mxepenom ©Co. [lo3a onpoMiHeHHs cTaHoBMNA
9,0 I'p, noTyXHicTb Ao3n — 151 clp/xs.

Kynbtypy knituh MCK Tumyca oTpumyBanu MeTOLOM EKCMNaHTIB,
KYNbTUBYIOYM LIMATOYKM OpraHy y noxusHomy cepegoBui DMEM/F12
3 10 % embpioHanbHoi Tens4oi cuposatku (sce — Sigma, CLUA) B 6-nyH-
KOBWX mnaHweTtax npu 5 % CO0,. Ha 10-Ty §06y KynbTuBYBaHHS, KON
YTBOPOBANIUCA J06PE NOMITHI YMCNEHHI (DiBpO6ACTHI KONOHIi, BUAansanm
cepefoBuLLE, NepeBOANAMN KNiTUHKM KonoHiin MCK Tumyca B cycneHsito 3a
[onomoroio po34uHy TpuncuH-ELQTA. MynstunotenTHi Bnactusocti MCK
TUMyCa NiATBEPKEHI iX OCTEO- i agunoreHHUM AncepeHLitoBaHHAM
B cneLianbHUX CepefoBuLLaX Y NONepeaHix HaWmnx SOCNiMKeHHAX [19].

[MpoBefeHO fBa ekcriepuMeHT. B nepiomy ekcrnepumenTi Ans Bu-
BYEHHSA BMXXMBAHOCTI i CepefiHbOi TPMBANOCTI XUTTA NiCNs ONPOMiHEHHSA
MULLAM TPAHCNNAHTYBANIU BHYTPILUHBOBEHHO B PETPOOPBITANbHNIA CUHYC
5.10* MCK Tumyca B 0,2 mn cepeposuia DMEM/F12 (n = 16). B koHT-
ponNi — ONPOMiHEHI MULLI, L0 OTPUMYBANK KymnbTypanbHe cepegosue (n
=14). CnocTepexxeHHs 3a TBapuHaMu 34iNCHIOBAN NPOTATOM 16 TUXHIB,
BiZIMiYa04M AaTy 3arn6eni KOXHOI MuLLi.

B apyromy ekcnepumeHTi (pue. 1) ons JOCNIMKEHHA DYHKLIA iMyH-
HOi cuctemn cchopmoBaHi Taki rpynu: 1 — HopManbHi muwi (n = 11);
2 — neTaNibHO ONPOMiHEHI MULLI, L0 OTPUMYBANTA KYNbTYPalbHE Cepeso-
Buwle (n = 32); 3 — neTanbHO ONPOMiHeHi MuLwi, wo otpumysanu MCK tn-
myca (n = 40). 3a TBapuHamu cnoctepiranu npotarom 30 Ai6, dikcyroun
Jary 3aru6eni KoXXHOi MuLLi. Ha 25-1 fieHb iMyHi3yBanu BCiX TBAPWUH BHY-
TpilLHbOOYepeBMHHIM BBeeHHAM 108 eputpoumTiB 6apaHa. Yepe3 4 aHi
NPOBOAWIA NMOBTOPHY iMYHI3aLit0 And PO3BUTKY peakLii rinep4yTnuBocCTi
CMOBINbHEHOr0 TUMY LUAAXOM BBEJEHHS TaKOi X KiflbKOCTi epUTPOLUTIB
B MoAyLweyKy 3afHboi nanu. e vepes foby (30-i AeHb micns onpomi-
HEHHs) OLiHI0BaNM BMXMBAHICTb TBAPMH i micna Aekanitauii nig eqipHum
payLL-HapPKO30M BM3HA4aNin NOKA3HUKK iIMYHHOI cucTemi. Y TBapuH, L0
BukunK, Ha 30-1 geHb (2-a rpyna — 5 muweid, 3-9 rpyna — 8 muen)
BW3Ha4ann abCOMIOTHY i BIAHOCHY Macy TUMYyca i CenesiHKMW, KinbKicTb
TUMOUMTIB, CMIEHOUNTIB i KNITUH KICTKOBOrO MO3KY, KifibKiCTb (pibpo-
61aCTHUX KOMOHieyTBOPOYMX 0auHuLb (KYO-®) B KiCTKOBOMY MO3KY
[20], KinbKicTb nemkouMTIB Y NepuctepuyHiin KpoBi, NiApaxoByBani nei-
KouuTapHy cpopmyny. OrnuHaHHA NepuToHeanbHUMKU Makpodharamu
S. aureus, mivyeHux FITC, gocnimkyBans METOA0OM NPOTOYHOT UMTOYO0-
pumetpii [21], 6aKTepuLMAHY aKTUBHICTb NEPUTOHEANbHUX Makpodaris —
3a ingekcom ctumynauii 8 HCT-tecTi [22], NpuMpoAHY LMTOTOKCUYHICTb
CNIEHOUMTIB [0 KNiTUH-MileHed K562 i peakuito 6nactTpaHcdopmauii
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OPHUTIHAJIbHI AOCTIAHEHHA

DOHi

Puc. 2. [lnnamika BuXnBaHOCTI (a) i cepeaHs
TPUBANICTb XNUTTA (6) NETaNbHO ONPOMIHEHMX
* muLiei, wo otpumysani MCK Tumyca.

lpumitka: * i « Ha niHii — p < 0,05 no
BI[JHOLLIEHHIO 10 OMPOMIHEHNX TBAPUH.
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Puc. 3. Maca (a) i BigHocHa maca Tumyca (6), KinbKicTb TUMOLMTIB (B), KNITUHHICTb TUMYCA (I), KiNbKICTb KNITUH KiCTKOBOTO MO3Ky () | KYO-O (e),

KiNbKiCTb NerkouuTiB (€) i HeWTpodhinis (X) B NepudepnyHii Kposi.

1 — HopmanbHi TBapuHu (n = 11), 2 — ONPOMIHEH] TBApUHM, LLO OTPUMYBANU KYNbTYpasibHe CepefoBuLLe (n = 5), 3 — 0NPOMiHeHi TBapUHU, L0 OTPUMYBAK
MCK (n=8). “=p< 0,05 ** -—p<0,01,*** —p< 0,001 NOpiBHAHO 3 rpynoto HopmanbHux muiuen; + —p < 0,05, ++ — p < 0,01, +++ — p < 0,001 nopiBHAHO
3 rpynok 0NPOMIHEHUX MULLIEN, LLJO OTPUMYBATU KYITbTYPAaSTbHE CEPELOBULLE.

nimpounTie 6puKoBMX NiMcposyanis — MTT-metogom [23]. Bmict o/f-
i y-iHTepdoepoHis (log, TUTPY), iHOYKOBAHUX B KYMbTYpi CMIEHOLMTIB Bi-
pycom xBopo6u Hbtokacna i 10 mkr/mn koHkaHasaniHa A (Sigma, CLLA)
AOCTILKYBaNK, OLHIOYM 3AATHICTb CYNEepHATaHTIB KyMbTYP CMEHOLMTIB
3ano6iraTi po3BUTKY LIUTONATOrEHHOI i BipyCY BE3WUKYIAPHOIO CTOMATMUTY
B KyNbTYpi KNiTUH [24]. BmicT dhaktopa Hekpo3y nyxnnH a (TNFa) Bu3Ha-
4anu no UMTOTOKCWYHIA Aii cynepHaTaHTiB KYNbTYP CMAEHOLMTIB Ha YyTuBI
B0 TNFa knituim L929 Ta Bupaxanu B log, Tutpy [25]. BusHayanu peak-
LLit0 rinep4yTnMBOCTi CMOBINbHEHOr0 TUNY, KiNbKIiCTb aHTUTINOYTBOPHKYUX
KniTuH (AYK) B cenesiHui MeToOM NOKalbHOrO remosi3y B refi i piBeHb
remMarfioTUHIHIB Ta reMONi3uHIB B cupoBartLi Kposi (log, TuTpy).

OTpumani pesynstatin 06po6sAAM METOAAMI BapiaLiiiHoi CTaTUCTMKK
3a ponomoroto nporpamn MS Office Excel (Microsoft, CLUA). CepeaHto
TPUBANICTb XNTTS ONPOMIHEHUX TBAPWUH BU3HAYANM 33 JAHUMM [UHAMIKM
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3arnbeni TBapuH METOAOM MNiHINHOI perpecii 3a 4ONOMOro nporpamu
Origin v.6.1. Pe3ynbtat npefcTaBneHi y BUIMALI CepeaHix apudme-
TUYHUX | nomunok cepedHix (M + m). [JoCTOBIpHICTb BiAMIHHOCTEN MiX
rpynamu ouiHioBanu 3a gonomoroto t-kputepito CTblofeHTa, TOYHOro
Kputepito diwepa i HenapameTpuyHoro Kputepito Mana-YitHi. Mpw in-
Teprperauii pe3ynsTaris KpUTUYHOKO BENUYMHOK PiBHA 3HAYYLLOCTI BBa-
Xanm p < 0,05.

PE3YNIbTATU TA IX 06 OBOPEHHS

3acnyrosye Ha yBary Te, LU0 TpaHcnnaHTauis cuirenHux MCK cnpus-
Na NiABMLLEHHIO NOKA3HUKIB BMXMBAHOCTI, X04a i HA PiBHI TEHAEHLLT, Maii-
XK€ Y BCi TEPMiHUM CNOCTEPEXEeHHS (PUC. 2), 3 14-r0 TWXKHS — JOCTOBIPHO.
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Puc. 4. LIMTOTOKCMYHA aKTMBHICTb CMIEHOLMTIB (@), KinbKicTb o/ (6) Ta v (B) iHTEpEPOHY, KinbkicTb cnoHTaHHOro TNFa (r) B KynbTypi CRAEHOLMTIB.

1 — HopmanbHi TBapuHN (n = 11), 2 — ONPOMIHEH] TBAPWHN, LLO OTPUMYBANK KynbTypanbHe cepefosuLLe (n = 5), 3 - ONPOMiHEHi TBapuHK, L0 OTPUMY-
Banu MCK (n=8). *—=p< 0,05, ** —p<0,01,*** = p < 0,007 NOPIBHAHO 3 rPyNnoK HOpManbHux muLied; + — p < 0,05, ++ —p < 0,01, +++ - p < 0,001
OPIBHSIHO 3 IPYMO0 ONPOMIHEHUX MULLIEA, LLJO OTPUMYBASIN KYIIbTYPAasIbHE CEPELOBULLE.
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B ueli yac 3armHynu BCi TBAPWUHW B KOHTPOSbHIA rpyni ONPOMiHEHUX
TBApWH, a B rpyni Muwwen, wo otpumysanu MCK, 3anuumnoch Xusumu
13 % TBapuH. CepeHsa TPUBANICTb XKMTTA MICNA ONPOMiIHEHHS B pe3ynbraTi
BeefeHHs MCK 6yna 41,8 + 6,2 AHiB i 3Ha4HO nepesuLLyBana TpuBanicTb
XKUTTS TBAPUH Y KOHTPONbHIA rpyni (15,0 + 1,6 gHis, p < 0,05). Lle gewo
HecnopiBaHuii peaynbtat, Tomy Wwo MCK He avdbepeHLitoTbes B remo-
NOETUYHI KNITUHK, @ CTanNi YABNEHHA NPO JiKyBaHHA pajialiiHoro KicTko-
BO-MO3KOBOr0 CUHAPOMY NONAralTb B HEOBXiAHOCTI TpaHcnnaHTauii [CK
i NPOreHIiTOPIB, 3 AKNX MOXYTb PO3BUHYTUCH KAITUHM iIMYHHOI CUCTEMU.

Y npyromy ekcnepumeHTi 30-4eHHA BUXKUBAHICTb MULLENA, LLO OTPU-
mysanu MCK tumyca 6yna Ha pisHi 20,0 %, AeLo 6inblua, HiX y onpo-
MiHEHUX KOHTPONbHUX MULen (15,6 %), ane CTaTUCTUYHO HEAOCTOBIpHA
(p>0,05), AK i y nepLIoMy eKCrepuMmeHTi Y Liei TepMiH.

KniTUHHI NOKa3HMKY TUMYCA B Pe3yNbTati 0NPOMiHEHHS 3HA4HO 3MeH-
wysanucs. Micna seeaeHHs MCK Tumyca ioro maca cyTTeBo 3pocTana
(puc. 3 A, b), 3Ha4HO nigBuMLLyBanacs i KNiTMHHICTL TUMyca (puc. 3 B, T).

CyTTeBO BIfHOBMIOBANACA KNITUHHICTL KICTKOBOrO MO3Ky (puc. 3 1)
i Kinbkicte KYO-® Ha cTerHosy Kictky (puc. 3 E). [JocTOBipHO 36inbLuy-
Banacs Kinbkictb neitkouutis (puc. 3 €) i HeliTpodpinia (pue. 3 X) y ne-
pudhepuyHiil KpoBi.

3HayHOo 3pocTana LMTOTOKCUYHICTb cnneHouuTie (puc. 4 A) i ix 3par-
HicTb npofykyeat o/ (puc. 4 b) Ta y-iHTepcheporu (puc. 4 B), aki
BiflirpatoTb BXNMBY POMb Y NPOTHIHGDEKLIAHOMY 3axWCTi Ta akTusaLii
iMyHHOI cuctemu. Kinbkictb crnoHTaHHoro TNFa y KynbTypanbHOMY ce-
PeaoBULLI KyNbTYpK CMIEHOLNTIB CYTTEBO 3HIDKYBaNacs nicns BBEAeHHs
MCK (puc. 4T), Lo MOXKe CBIgYNTU NPO 3HUKEHHS KiNIbKOCT iHGheKLiAHUX
TNF-inoyKyto4nx hakTopis, L0 HAAXOLAATL Yepe3 YPOKeHUN KULLKOBWIA
6ap’ep, TM Ginblue, WO NpoTMpagiauindy aktusHicTe TNF gemoHCTpye
TiNIbKW NPU BUKOPUCTAHHI B PaHHi CTPOKM Nicns ONPOMiHEHHs [26].

log, TuTpY

5
4
3
2

0 Puc. 5. Kinbkictb AVK Ha 10°
CM/IGHOLUTIB (@), BMICT reMarmoThHIHIB

| (6) Ta remoni3uHiB (B) B CMpOBATLL KPOBI.

1 — HopmanbHi TBapuHN (N =9), 2 —

OMPOMiHeHi TBApUHMU, LLIO OTPUMYBAK

KynbTypasnbHe cepegosuLle (n = 5),

3 — ONpPOMiHeHi TBapUHM, LLIO OTPUMYBA-

nn MCK (n=11).

“-p<0,05 **-p<001,

“** p < 0,001 NOPIBHAHO 3 rpynok

HOpManbHux muien; +—p < 0,05,

++—p < 0,01, +++—p < 0,001 nopiBHAHO

3 IPYynow 0NpOMIHEHNX MULLIEA, L0 OT-

DPUMYBAIIN KYJTbTYDAsbHE CEPELOBULLE.

+++

3patHicTb cnneHounTiB A0 (hopmyBaHHsa AYK 3Ha4HO nmigcuoBanacs
(puc. 5 A). Takox B CHpOBATLI KPOBI 3HAYHO 3pOCTAB BMICT reMarmtoTuHi-
HiB (puc. 5 b) i remonisuHis (pue. 5 B).

B iHWwMX npoBefeHux i 3a3Ha4eHMX y po6OTi TecTax: BU3HAYEHHS
abCONOTHOI | BIAHOCHOI Macu CenesiHkW, KinbKOCTi CMAEHOLMTIB, Mo-
FMWHANBHOT | 6aKTePULMAHOI aKTWBHOCTI NepuTOHeanbHUX Makpodaris,
peakuii 6nactTpaHcdopmalii nimoumtie 6pMKOBMX NiMOBY3NiB, pe-
aKLii rinepyyTNUBOCTI CNOBINbLHEHOrO TUMY TpaHcnnaHTauis MCK 3MiH He
BUKNMKana.

Takum YMHOM, B pesynbrati BUKOHAHUX AOCMILKEeHb BCTAHOB/EHO,
wo TpaHcnnaxtauis MCK Tumyca netanbHO OMPOMIHEHUM MWLIAM CTW-
MYNOE pereHepaLlito iMyHHOT CMCTeMU i Pafio3axuCcHY akTUBHICTb.

Bcyneped cTanum yaBieHHSM NPO OCHOBHUIA MexaHiam aii MCK in
vitro six auTunponicoepatusHnid [27] npu TpaHcnnauTauii MCK tumyca
MuLLIaMm, ki OTpuMyBanu uuknodocdamif, cnocrepiranacs pereHepawis
iMYHHOT CUCTEMW 3 CYTTEBUM BiJHOBMEHHAM KITITUHHOCTI KICTKOBOIO MO3-
Ky i TUMyca i NepexofoM BeSIMKOI KiNbKOCTi KNITUH NiMADOIGHNX BY3IiB
i3 thasu knituHHOro UnKny Gy/G, y dasy S+G,/M, 110 NOKa3aHo B HaLii
nonepegHii po6oTi [28].

Y onpoMiHeHUX MULLIEA Mig BNAMBOM TpaHcnnaHntoBaHux MCK Tumyca
MPOTArOM NEPLLOro Nicns BBEAEHHS KNITUH MICALSA TAKOX 3HAYHOI MipOHD
pereHepye TUMYC i KiCTKOBUIA MO30K i3 CYTTEBUM BifHOBMEHHAM B OCTaH-
HboMy 3gaTtHocTi MCK go yTBopeHHs hibpo6rnacTHUX KONOHiii. A 3aBas-
KW pereHepauii MienoifHoro napocTky KicTKOBOro MO3KY Y KPOBi CYTTEBO
36iNbLUYETLCSA BMICT JIEAKOLWTIB i HEMTPOINiB. € AaHi, WO TPaHCMIaHTo-
BaHi MCK 3patHi mirpyBati y KiCTKOBMIA MO30K 3aBAAKM Cynepekcnpecii
CXCR4 [29]. Oo Toro » MCK MoXyTb npurHi4yBaTi npoanonToTUYHi Npo-
LiecK 3a paxyHOK NO3UTUBHOI perynsaii aHTManonToTUYHMX NPoTeiHiB Bel2
i p-Akt Ta 3HWXKEHHS ekcnpecii npoanonToTU4HOro npoteiHy Bax [30].
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OPUTHANbHI A0CNIAKEHHA

KoHTaktHa B3aemogis MCK 3 pisHuMN KniTuHamu CyTTeBO NiATPUMYE iX
napakpuxHy giwo [31, 32].

MigTpumMKa Me3eHxiManbHUMK cTpoManbHUMK KnituHamu I'CK i npo-
reHiTopiB Bifirpae BenuKy posb y yHkuioHyBaHHi FCK. MCK € ronosHum
KNITUHHAM KOMMOHEHTOM KiCTKOBOMO3KOBMX Hilw ['CK [2, 3]. Baxnuey
ponb MCK BigirpatoTb i B TAMYCHWX Hillax, fe 6epyTb yyacTb y aude-
peHuitoBaHHi Tumoumris [8, 9, 33, 34, 35]. Binoma cnopigHeHictb MCK go
Heapinux T-knituH [7, 36]. MokasaHo, wo MCK npogykytoTb ek30coMu
i eKCTpaLeNoNapHi MiKpOBE3UKYNN, L0 eeKTUBHO NIATPUMYIOTb Ypaxe-
Hi onpomiHeHHaM CK [37]. MoxHa npunyctuti, wo BeeaeHi MCK nes-
HOI0 MipOt0 3aMILLAIOTb YILKOAKEHI ONPOMIHEHHAM CTPOManbHi KIiTUHY
peuunieHTa i CTBOPIOKOTL 6iNbLU aZieKBATHE MiIKPOOTOYEHHS 115 36epiraH-
HA, BUXOAY Y nponichepauito Ta audpepeHuitoanHa ICK i nporeHiTopis.
Yacriwwe eHaoreHHi MCK € yyTamMBuMu 40 ONPOMIHEHHS | BTpa4atoTh CBOT
(PYHKLiOHANTbHI MOXIMBOCTI HE3aNeXHO Bif TKAHWHHOrO MOXOMLKEHHS.
Tomy Mae npaBo Ha iCHyBaHHA BapiaHT, KONM BBeAeHi HopmanbHi MCK
NiACUNIOITL (PYHKUiIOHYBaHHS ypaxeHux MCK peumnieHTa i cnpusoThb
HaneXXHoMy (DYHKUiIOHYBaHHIO Hiw ans CK, ski suwxunu [38, 38, 40].
Papio3axucHa ais MCK 4acTKoBO MOXe 6yT MOSICHEHA TUM, LLO 3a Aes-
Kux ymoB in vitro MCK Tumyca, ane He KiCTKOBOrO MO3KY, CTUMYNIOTH

npoaykuito antutin [41]. B ymosax in vivo MCK TeX MOXyTb aKTUBYBaTy
CuHTe3 aHTuTin [28, 42].

LLle oaHa peanbHa MOXNUBICTb NONATAE y BUABMEHIN HEAABHO 34aT-
HocTi MCK [0 yyacTi y peakuisix ypomKeHOro iMyHiTeTy 3aBAsKu eKcrnpe-
cii Toll-peuenTopis, WO MoXe 6YTV MexaHi3MOM HelTpanisauii iHgekuii
i NPWUrHiYyBaTW TUM CaMUM PO3BMTOK KiCTKOBO-MO3KOBOrO CUHAPOMY.
MCK TakoX 34INCHIOKTb NPOTUMIKPOOHMIA 3aX1CT, NPOAYKYHOHN aHTUMi-
KPOOHi nenTuam i 6ifk1, a TAKOX eKCTPaKNITUHHI Be3ukynu [43, 44, 45].
€ mani, wo MCK i mienoigHi KniTuHu (hyHKLiOHANbHO KOOMEPYOThCS, Mif-
CUSTHOI0YN aKTUBHICTb KIITUH NPUPOAHOr0 IMYHITETY Y NPOTUIH(EKLiAHO-
My 3axucTi [46]. BeegeHHs MCK nynoBUHHOT KPOBi NHOAWUHI ONPOMiHe-
HUM LLIypaM 3Ha4HO0 MipOK CPUANO pereHepadii KicTKoBOro Mo3ky [47]
i iMyHHOI cucTemu B Linomy [48]. | yeTBepTe, nokasaHa HasBHicTb y MCK
MeTab0oni4HOI | aanToreHHOi aKTUBHOCTI, IKa CNPUsE NOCTCTPECOBIN pe-
reHepadii iMyHHoi cuctemm [49].

Takum 4MHOM, € MiacTaByu BBAXKATK, LLO iMYHOpereHepaTueHa i pa-
Jio3axmcHa akTUBHICTb TpaHcnnanToBaHux MCK moxe, y nesHil Mmipi,
peanisysatucb 6e3nocepefHbL0 HUMKU camuMi, abo X 3aBAAKM X MO3un-
TMBHOMY AncDepeHLiloBanbHOMY i nponidepatneHomy Bnauey Ha [CK
i nporexiTopu.

N

Takum 4nHOM, B pe3ynbTari TpaHcnnantayii MCK Tumyca netanbHo onpoMiHeHUM MHLLIAM Bifi6yBanocs NoA0BXEHHSA BUXHBAHOCTI i cepeHbOoi
TPHBANOCTi XUTTA, CTUMYNAYIA PEreHepayii THMyca i KicTKOBOro Mo3ky 3 BiJHOBJIEHHAM 3[aTHOCTi KNiTUH KiCTKOBOro MO3KY [0 YTBOPEHHS
KYO0-®. CtumynroBaBcs npupogHWA iMyHITET: 3HAYHO 3POCTaNa UUTOTOKCHYHICTb CIINEHOYNTIB, iX 34aTHICTb NPOAYKYBaTH a/B- i y-iHTepgheporn
i 3meHwyBanacs npogykyia TNFa. Y onpominennx muwesi nicna Tpancnnantayii MCK Tumyca 3Ha4Ho nigBuLLyBanacs KinbKicTb aHTUTINOYTOBO-
PIOOYHX KNiITHH B CENe3iHYi Ta NOCHIOBABCS CUHTE3 F€MOJ3HHIB | remMarfiroTHHIHIB.

OrpumaHi gaHi cBigyats npo ehexTUBHY yyacTb TpaHennantoBaunx MCK tumyeca y perenepayii imyHHOi cHeTemun neTanbHO ONPOMIHEHNX MK-
e, Lo NPu3BOANTD | A0 NIABHIYEHHA Pagio3aXvCHHX BIaCTHBOCTEN OPraHiamy B Linomy. OBepxaHi pesynbTati MOXYTb 6YTH BUKOPUCTAHI
ANA CTBOPEHHA HOBUX KOMOBIHOBAHNX KNITHHHUX TPAHCNNAHTATIB i pO3PO6KH BinbLu eqheKTHBHUX METORIB iX 3aCTOCYBAHHA.

~
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