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[lepcreKTnBHLIM NCTOYHUKOM 4715 KNETOYHOM Tepannu SBASIOTCA MYJIbTUTOTEHTHLIE ME3EHXUMAbHbIE CTPOMAanbHbie knetku (MMCK), 6uo-
J10rn4eckne CBOiCTBa KOTOPbIX MOTYT U3MEHSATLCS B YCII0BUAX ANCCOYHKLIMN UMMYHHOA CUCTEMbI EHTPATbHOTO XapakTepa.

LEJIb PABOTbI. ViccnenoBartb y MbiLuei ¢ pasHbiM reHoTunom cnoco6HocTs MMCK KoCcTHOrO Mo3ra k K0sIoHne00pa30BaHuIo, HanpaBieHHOM
AnchchepeHynPOBKe 1 UMMYHOCYTPECCUBHOMY AEHCTBUIO B YC/TOBUAX U3MEHEHUS COABPXaHUS TUMUYECKOrO CbIBOPOTOYHOrO haktopa (TC®,
TUMYJSIUH) B OPraHn3Me U B KysbType K/EeTOK.

MATEPUAJTbI U METOAbI. Kynbtypsl MMCK nonyyamy u3 KOCTHOrO M03ra 664peHHbIX KocTed Mbiiues nnHnn FVB/N n 129/Sv. IpoBognnn
UCCIIeH0BaHNE KITOHOTE@HHOI0 MOTEHUMAana KiaeTok KOCTHOrO Mo3ra, ux (heHOTUMMPOBAHNE, OLIEHNBASIN OCTEOTEHHbIE U aANNOreHHbIA M0-
TeHLMan, onpeaensnn ummyHomogynnpyrowyme covictea MMCK nocne yganeuusi Tumyca u npu BHECEHNA B CUCTEME in Vitro TUMUYECKOro
CbIBOPOTOYHOI0 (hakTopa.

PE3YJIbTATbI. YcTaHoBeHO, YTO YPOBEHb TUMYJINHA BbILLIE Y KOHTPOSbHbIX Mblled inHnn FVB/N, dem y mbiled nuHum 129/Sv. Criocob-
HOCTb CTBOJIOBbIX KIETOK-MPEALIECTBEHHUKOB KOCTHOIO MO3ra K KOJ10HNe00PAa30BaHNI0 Y KOHTPOSIbHbIX U TUMIKTOMUPOBAHHBIX MbILLIEN
3aBUCUT OT UX FeHOTUNA. B ycnoBusix 106aBeHNUs B KYJIbTYPY KOCTHOMO3IOBbIX K/IETOK TUMIKTOMUPOBAHHbIX MbILLeN 06emnx uHui TCO
B KOHLeHTpaumnax 1 Hr/mn v 10 Hr/mMi U3MEHEHNE KOSINYECTBA KOJTOHUI CTPOMAbHbIX KIIETOK-MPEALLIECTBEHHNKOB (hnbpo6iacToB Habn4a-
J10Cb TOJbKO 1pU J00ABIIEHNN BbICOKO [103bI FOPMOHA. TUMIKTOMMSA Y MblLLedt uHun FVB/N npusogut k yeunennio auchepeperumposkn MMCK
B OCTEOrEHHOM HAMNPAaBCHUN N K CHUXKEHUIO 3ANMOreHHON AncbghepeHUMpOBKM, KOTOPAasi BOCCTAHAaB/IMBAETCA 0CAE JOOABEHNS B KY/TbTYDY
TC®. Y TUMIKTOMUPOBAHHbIX MblLLEA nHuY 129/Sv Habnaanock cHmkenne auggpeperymnposkn MMCK B 0CTEOreHHOM HanpaBaeHnn n ee
BOCCTaHOBJIEHNE 110CIIE UHKYOALMN KIIETOK C TUMUYECKUM TOPMOHOM. YCTaHoBmeH uMmyHocynpeccusHbii agogpexkt MMCK kocTHoro mosra
Y MbiLLesi 06enx sinHWA. [1pn 3TOM JINHENHbIE PA3INYUS ITOr0 IGhgheKTa NMPOSBAIOTCA B CTENEHU UMMYHOCYPECCUN.

BbIBOAbI. Criocob6HocTe MMCK kocTHOr0 mo3ra mbiied anHnn FVB/N n 129/Sv k K0/10Hneo6pa3oBaHnio, HanpaaeHHoN anghehepeHLmnpoBxke
Y UMMYHOCYNPECCUBHOMY JeVCTBUIO B YCII0BUAX USMEHEHNS COREPXAHNS TUMNYECKOr0 CbIBOPOTOYHOI0 (hakTopa B OPraHu3mMe u B KysbType
KJ1ETOK CBA3aHbI C (DYHKLIMOHNPOBAHNEM TUMYCA U UIMEHSIIOTCSA 110CI1E €ro yAaneHus.

Peakuyns MMCK KoCTHOro Mo3ara Ha yganeHue Tumyca 3aBucuT OT reHoTuna Mullued. [lokazaHo, Y10 THMUYECKUIT FTOPMOH 0Ka3bIBaeT BOCCTA-
HaB/IMBAKOLLMIA 3GODEKT HAa CHUKEHHBIN KITOHOTEHHbIA 1 0CTEOreHHbIN noTeHuman MMCK KoCTHOro Mo3ra y MbiLeii 06enx IMHMA 1 agnmno-
T@HHbIV NOTEHUMAN y MbiLLed inHnm 129/Sv.

KJTHOYEBDIE CJI0BA: MysibTNNOTEHTHbIE ME3EHXNMATIbHbIE CTDOMAsbHbIE KIETKM KOCTHOIO MO3ra,; TUM3KTOMUS, TUMUYECKUI CbIBOPOTOYHBIN
hakTop, TUMYINH
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MynbTUNOTEHTHbIE Me3eHXUManbHbIe CTPOManbHble KneTkn (MMCK)
KOCTHOrO MO3ra 0651ajatoT LUMPOKUM CMEKTPOM 6UONOrM4ecKon akTuB-
HOCTU 6naroaaps CBOEW CNOCOBHOCTU K MYNbTUANHERAHON AuddepeH-
LMPOBKE, TPOPUYECKOMY BAINSHWIO HA MOBPEXAEHHbIE TKaHU, @ TAKXEe
MMMYHOMOZYNupyoLwmm cBoiicTBam [1]. VimeHHo noatomy MMCK sB-
NAOTCH NEPCMEKTUBHLIMU NS KNETOYHOI Tepanun NOBPEXAEHUA pas-
JINYHBIX OPraHoB, MOBLILIEHWS BbKMBAEMOCTU TPAHCNNAHTUPOBAHHOMO
ANOreHHOro0 MaTepmana 1 CHKEHWS PUCKa PasBUTUS Peakuun TpaHe-
MaHTar npoTuB xo3anHa [2-6].

Bbuonornyeckne ceonctea MMCK KOCTHOrO Mo3ra MOryT U3MEHSATb-
CSl NOA BAMSHMEM KNETOYHbIX U SHOOKPUHHBIX hakTopoB [7, 8]. Cpeam
NOCNEeJHNX BbI3bIBAET WHTEPEC BbICOKOAKTUBHBIA FOPMOH TUMYCA TUMY-
NIUH (TUMUYECKNIA CbIBOPOTOYHBINA (pakTop — TCD), KOTOPbIN BANAET HA
andhdepeHUnpoBKy T-TMMAOLNTOB B TUMYCE, UX MUFPaLMIO U (hYHKLMO-
HanbHoe coctosaHme [9-11]. PaHee HaMu NOKa3aHO U3MEHEHWE KOMOHMe-
o6pasytowieit cnocobHoctm MMCK kocTHoro mosra npu cpuauonoru-
YeCKNX KonebaHWsX YPOBHS TUMYNMHA B KPOBW Mblweid nuHuu CBA/Ca
1 1ocre BBEAEHWUA UM BUOMOrNYecKn akTMBHbIX pakTopos Tumyca [12].
YyacTue pasHbix cyénonynsumit T-nMMOLNTOB B peann3auun Takux
caoncte MMCK KocTHOro mMosra, Kak amchdepeHLMpoBKa B 0CTEOreHHOM
HanpaBfEeHUN 1 KOHTPOMb remonoasa [13, 14], He UCKMOYaeT BO3MOX-
HOCTb BANSIHWS TOPMOHOB TUMYCA U Ha 3Tu cocTea MMCK.

OnHMM M3 NepCreKTMBHBLIX MOAXOA0B K W3YYEHWH) B3aMMOAENCTBUIA
Tumyca 1 MMCK KOCTHOrO MO3ra MOXXeT 6bITb NPOBEAEHNE IKCMEePUMEH-
TOB Ha MbILAX Pa3HbIX NWHWIA. B nutepartype ecTb AaHHbIE 0 BOXHOCTM
y4eTa reHoTMna XMBOTHbIX NPU OLEHKE USMEHEHW MeTabonuama, yHk-
LMOHUPOBAHNA UMMYHHOIA, 3HAO0KPUHHOI cuctem n MMCK kocTHOro mo3ra
[15, 16]. Pe3ynbtatbl NpeAblayLUMX HAWKUX UCCNEA0BAHMIA NOKa3anu, YTo
MbILLN PA3HbIX IMHWA C MOZENSAMM ANCKHYHKLNN TUMYCA OTAIMYAIOTCSA CMO-
COBHOCTbI0 K AMepeHLNPOBKE reMONOITUYECKMUX CTBOJSIOBLIX KETOK
1 nponudepatueHbiM noTeHumanom MMCK koctHoro mosra [10, 17, 18].

Llenb paboTbl — MCCNEeA0BaTh Y Mblleid C pa3HbiM FEHOTMMIOM CMo-
co6HocTs MMCK KocTHOro mo3ra K konoHneo6pa3oBaHuto, HanpaseH-
HOI AnchdhepeHUMpoBKe U UMMYHOCYNPECCUBHOMY AeACTBUIO B YCNO-
BUAX U3MEHEHWS COLEPXKaHNS TUMYNWHA B OPraHU3Me W B KYTbTYpe KNeToK.

MATEPWATbI N METObI

JKuBoTHbIE. ViccnefoBaHns MPOBOAMAM HA MbIIAX-CaMuaxX JMHUK
FVB/N (renotun H-2q, n = 24) n 129/Sv (reHotun H-2, n = 24) B Bo3pac-
Te 3-4 mec. pa3sBofku Y «/IHCTUTYT reHeTUHecKon U pereHepaTMBHON
meanuuHbl HAMH». Bbi60p AaHHbIX NUHWIA MbIWER Ans uccnefoBaHnii
06bACHSAETCS JIMHEHbIMU 0CO6EHHOCTAMM (DYHKLIMOHUPOBAHUS KOCTHO-
ro Mo3ra, Tumyca 1 T-3BeHa UMMYHHOI cucTembl [15, 17, 18]. )KnBoTHble
HAaxo4MnMCb Npu PMKCMPOBAHHOM CBETOBOM pexume (12:12) un cso6os-
HOM [I0CTyne K BoJe W nuuie. Bce paboTbl C 3KCNEPUMEHTaNbHBIMMY XN-
BOTHbLIMI BbINOJHANMN C COBMIOAEHNEM 3aKOHOAATENbCTBA U NPUHLMNOB
«EBpONENCKON KOHBEHLMW MO 3aLLNTE MO3BOHOYHBIX XKWUBOTHBIX, KOTO-
pble NCNOJb3YIOTCA C 3KCMEPUMEHTANIbHON WU APYroi Hay4HOW LeNbio»
(Ctpac6ypr, 1986), a Takxxe 3akoHa YKpauHbl «Q 3aLUMTe XXUBOTHbIX OT
)KecTokoro nosefeHus» (o1 21.02.2006).

JKcnepumenTanbHble rpynnbl Mbiwen. TMNOGYHKLUMO TUMYCa Y Mbl-
el MOAENMPOBAA C MOMOLLUbIO YOAreHUs TUMyca nof HapKo3oMm
(2,5 % pactBop aBepTuHa, 125 Mr/Kr, BHYTPMOPIOLWMHHO). KOHTPOSbHASA
rpynna — nNoXHoonepupoBaHHbIe XXWBOTHbIE 06enX UHUIA. bronornyieckui
MaTepuan nofy4anu nocne feKanuTtaummn Mbllei nog 3UpHbIM HApKO30M
B yTpeHHee Bpems cyTok (9.00 - 10.00) yepes 4 Heaenu nocine onepawum.

Jranbl aKcnepuMeHTa. Y SKCMepuMEHTamNbHbIX MbILLIEA B OnbITax
in vivo oueHWBann 3HOOKPUHHYIO PYHKUMIO TUMYyca. B onbitax in vitro
U3y4anu KNOHOreHHbI NOTEHLMAN KIETOK KOCTHOrO MO3ra, NpoBOAMIN
theHoTunuposaHme MMCK, oLeHKYy OCTEOreHHOro W agunoreHHoro no-
TeHunana MMCK, ummyHomogynmpytowwmx csoicte MMCK 1 BO3MOX-
HOCTb HENOCPEACTBEHHOrO BANSHUSA TUMYNINHA HA BUONOrMYECKMe CBON-
ctBa MMCK TUM3KTOMUPOBAHHbIX XUBOTHbIX.
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JHAOKPUHHYH (hYHKLMIO TUMYCA OLLEHNBANN NO YPOBHIO B KPOBU TU-
mynuHa [19]. Metog ocHOBaH Ha CMOCOBHOCTU TUMYTMHA BOCCTAHABNM-
BaTb YyBCTBMTESIbHOCTb CMOHTAHHbIX PO3ETKOOOPA3YIOLLMX KIETOK Cere-
3€HKI B3POCHbIX TUMOKTOMUPOBAHHbIX MbILLEI K a3aTMonpury (Sigma,
CLLIA). CbiBOPOTKY KpOBW XXMBOTHBIX MPONYCKanu Yepes3 ynstpacunbTp
cuctembl Centriflo CF-50A (Amicon, CLLA) ans ynaneHus BbiCOKOMOIe-
KYNSPHOr0 UHrMOUTOPA rOpMOHA. TUTPOM TUMYNWUHA CHUTANN NOCNELHEe
pasBefieHne CbIBOPOTKM, Bbi3biBatoLiee 50 % pedyKunio Yncna po3eTko-
06pasytoLmMx KNeToK No OTHOLLEHWIO K KOHTPOMK. Pe3ynerarsl Bblpaxa-
nm B Buge log, TMTpa ropMoHa. Y MbiLLei ¢ NOSHOCTbI YAANEHHbIM TUMY-
COM 3Ha4eHUs TAMYINHA B KPOBW AOMKHbI ObITb HYNEBbIMU.

KneTtku KocTHOro mosra nosny4anu nyTem ero BbIMbIBaHUS n3 Ge-
JPEHHbIX KOCTEA Mbllend nutatenbHoi cpenoil RPMI-1640 (Sigma,
CLUA). KynbTuBmnpoBaHme NnpoBOAMAMN BO (hNlakOHaX C NOLLAAbI0 NOBEPX-
HocTM 25 cm? B nuTaTenbHoit cpege RPMI-1640, koTopas cogepxana
10 % 3MOPMOHANLHOM Tensdbeld CbiBOPOTKW, 2 MM L-rnioTamuHa,
100 ME/Mn neHuumnnmuna, 100 MKr/mn cTpenTomuumHa (8ce — Sigma, CLLA).

OueHky deHotna MMCK KocTHOro mosara mpoBOAMAM METOLOM
MPOTOYHOI UMTOMETPMM C MOMOLLbI0 MOHOKTOHANTbHBIX aHTUTEN K Map-
kepam Sca-1, CD44, CD73, CD90, CD45 (Becton Dickinson, CLUA). B ka-
4eCTBE HeraTiBHOr0 KOHTPONA UCNOMb30BaNy 06pa3Lbl KNETOK 6€3 aHTu-
Ten (unstaining control). Takxxe onpegensnu ypoBeHb (PO0PeCLeHLnm
B 06pasLiax C KaxAbiM U3 aHTUTeN OTLEeNbHO (Single staining controls).
AHann3 npoBoOAUNN HA NPOTOYHOM N1a3ePHOM LIMTOIYOPUMETPE-CopTe-
pe BD FACSAria (Becton Dickinson, CLUA).

WccnenoBanue KNOHOreHHOro NOTEHUMana KNeTok KOCTHOro Mo3ra.
A3BECTHO, 4TO NpM KyNbTUBUPOBAHWN B MOHOCNOIAHBIX KyNbTypax nomny-
NALMA KNETOK KOCTHOrO MO3ra DOPMUPYET in Vitro KONoHWM, COCTOALLME
U3 KONOHMEOOpPa3YIOLWMX KIIeTOK-NpeaLwecTBEHHNKOB (ubpobnacTos
(KOE-®) [20]. KneTku KOCTHOrO MO3ra C MNOTHOCTbO nocesa 2+10%/cm?
KYNbTUBUPOBANM B NUTATENbLHOI cpeae, coaepxallen 85 % RPMI-1640,
15 % 9MOpMOHanNbHOW Tensybeid CblBOpPOTKM, 2 MM L-rniotamuna,
(Bce — Sigma, CLUA) B Te4eHne 12 cyTok npu 37 °C B yBNaXHEHHOM aT-
mocdepe, copepxatien 5 % CO,. Moa 6UHOKYNAPHBIM MUKPOCKOMNOM
MOJACYMTbIBANIN KOMUYECTBO KOMOHWIA, COCTOSALLMX HE MeHee 4eM u3 50
KNeToK. Peaynbrar Bbipaanu B KONMYeCTBE KOMOHMA Ha 1-10% kneTok
KOCTHOrO MO3ra.

[nsa oueHkn octeoreHHoro noteHyuana MNICK knetkm KoCTHOro
Mo3ra 3-ro naccaxa KynsTyBUpOBanu B 0CTEONHAYKTUBHOI Cpeae, KOTo-
pas coctosna u3 cpeabl DMEM ¢ cogepxanuem rntoko3sl 1,0 r/n, 10 %
amMbpuoHanbHoOM Tensybeli ceiBopoTkn, 100 HM aekcameTta3oHa, 10 MM
B-rnanuepodhocdpara, 0,05 MM L-ackop6at-2-chocdata, (Bce — Sigma,
CLLIA) [21]. Yepes 21 geHb MOHOCNOM KNETOK npombiBanu hocthaTHo-
conesbiM Bydhepom, pukcuposanu 10 % pacTtBopom napacpopmanbieru-
Aa, a 3atem okpawumsanu 2 % pacteopom Alizarin Red S (Sigma, CLUA).
MoNyKONMYECTBEHHbIA aHANU3 CTEMEHN MUHEPANN3aunUn OKpPALLEHHbIX
KYNbTYp NPOBOAUNN KONOPUMETPUYECKMM MeToLoM no Gregory [22]. [ins
3TOr0 CBA3ABLUMIACA C KanbLWULMPOBAHHbIM BHEKMETOYHbIM MaTpUK-
COM KpacuTeNlb 3KCTParupoBanu YKCYCHOI KUCNOTON U JOBOAUIMN 3HA-
yeHus pH o 4,1 ¢ NnoOMOLLBIO rMAPOKCMAA aMMOHNS. CTeneHb OKpacku
OLeHMBaNM Ha MuKponnaHweTHom ¢otometpe Multiskan EX (Thermo
Scientific, CLLUA) npu gnute BonHbl 405 HM.

Iina oueHkn apgunoredHoro noteHunana MMCK kneTku KoCTHOro
Mo3ra 3-ro naccaxa KynsTuBUpOBaNN B afUNOUHAYKTUBHON CPefe, KO-
Topas coctosna u3 cpeabl DMEM ¢ rnoko3on 4,5 r/n, 5 % nowaanHoin
cbiBOpOTKN, 10 % 9M6PUOHANLHOM TendYbeld CbiIBOPOTKM, 1 MKM aek-
cametas3oHa, 200 MkM uHgomertauuna, 500 MkM 1306yTUAMETUIIKCAH-
TWHA U 5 MKI/MI1 MHCYNuHa (Bce — Sigma, CLUA). Yepes 14 aHen Kynb-
Typbl NPOMbIBanK pocaTHo-conesbiM 6ydepom, pukcuposann 10 %
pacTBopoM napadpopmansiernga u 3atem okpawumsanu pactsopom Oil
Red O (Sigma, CLLA) ans BbisBNeHWUA NUNUAHbIX BKOYeHUi [23]. Mog
WHBEPTUPOBAHHLIM MUKpockonom IX71 (Olympus, inoHWA) nNpoBOAK-
N NOACHET KNETOK, KOTOPbIe COLepXanu U He COAepXanu NunuaHble
BKNto4eHns B 10 cnyvaitHblx Nonsax 3peHus. PesynbTatbl Bbipaxanu
B MPOLIEHTaX.
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WmmyHomopynupytowee Bnusume MMCK koctHoro mo3sra 3-ro
naccaxa Ha MWUTOreH-CTUMYNMPOBAHHYIO MPONMGEPaLNio CUHTEHHbIX
CMNEHOLMTOB MbILLEA M3yyanu B peakuun 6nacttpaHcdopmanun num-
¢houmtos (PBTJT) nog BnuaHmem 0,01 mr/mn outoremmarsioTMHIHA € No-
moLbio MTT-TecTa [24]. CnneHounTbI MHKY6MPOBANM C MATOTEHOM B Te-
yeHue 72 vyacoB B oTcyTcTBUM U ¢ MMCK B pa3Hbix no3ax: 1,5¢10%, 3,0+10*
1 6,0+10* MIMCK Ha 106 cnneHouuToB. 3a 2 Yaca 10 KOHLa MHKybaLmu o-
6asnsanu no 0,01 mn 0,5 % pacteopa MTT (3-(4,5-aumeTuntnason)-2,5-
avdbeHunTeTpason 6pomng), a no ee 3asepiieHun — 0,04 M pacteop HCI
B U30Mponunosom cnupte. ONTUYECKYIO NOTHOCTb HaA0CaaKa U3Meps-
NN HA MUKponnaHweTHom coTomeTpe Multiskan EX (Thermo Scientific,
CLLIA) npu anuHe BOnHbI 492 HM. PedynbraTbl nofaBanu B BUge YCioB-
HbIX efuHUL UHAeKca nponudpepaumm (MM): UM = ontuyeckas niaoTHOCTb
MUTOreHaKTUBMPOBAHHbIX KynbTyp cnneHountoB ¢ MMCK/onTuyeckas
MNOTHOCTb KynbTyp cnneHouutoB 6e3 MMCK. B kayecTBe KOHTpons —
WM = onTnyeckas nNOTHOCTb MUTOTEHAKTUBMPOBAHHbIX KyNbTYp CMeHOo-
LMTOB/ONTNYECKAA MOTHOCTb KYNbTYP CMIEHOUNTOB 683 MUTOreHa.

B cucteme in vitro MMCK KoCTHOro mo3sra TUM3KTOMMPOBAHHbIX
MbILLEA MHKY6MpOoBanu ¢ TumynuHom (Sigma, CLUA), koTopeblii B cnyyae
nccnefoBaHns KNOHOTEHHOr0 NOTeHUMana KNeTok KOCTHOro Mo3sra [fjo-
6aBnAnM OJHOKPATHO, B KOHLUEHTpaumax 1 Hr/mn un 10 Hr/mMn Henocpea-
CTBEHHO B IeHb MOCTAHOBKN METOLUKNA. [1pK U3Y4EHNUN BAUSAHNSA FOPMOHA
Ha HanpasNeHHY AMMMEPEHLUPOBKY ero [06aBNAfu B KOHLEHTpa-
UM 1 HI/MA Npu KOKAOA CMeHe A depeHUMpoBOYHOA cpefpl. Mpu
N3y4eHn MMMyHomoaynupytowmx ceoiicts MMCK TumynuH go6asnsnm
B KOHLEHTpauuy 1 Hr/mMn npu KOXA0M CMeHe NuTaTeNibHON cpeabl. Bo Bcex
OnbITax 3HA4YEHUS NOKa3aTeneil CpaBHMBANM C KOHTPONEM — KNETKN KOCT-
HOr0 MO3ra TUM3KTOMMPOBAHHbIX MblLLei 6€3 HKybauuu in vitro ¢ TCO.

CtatmcTyeckyo 06paboTKy pe3ynbTaToB NPOBOAMAN C MOMOLLbHO
nporpammbl Statistica 7 (StatSoft Inc., CLUA). JoCTOBEPHOCTb pasnuymi
MeXAy rpynnamu oLeHuBanu ¢ nomouupto t-kputepus CTbtogeHTa. Pe-
3yNnbTaThl NPeACTaBNeHbl B BUAE CPEAHUX apuMETUHECKMX W OLIMOOK
cpefHux (M £ m). PasHuua Mexay nokasatensmu c4utanuch CTatuctu-
YeCKU 3Ha4MMbIMKU NPy 3Ha4eHum p < 0,05 [25].

PE3YJNIbTATbI U UX OBCYXAEHME

B/IVAAHVE TUM3KTOMWUW HA YPOBEHb TUMYJSIUHA Y MbILLEA
TIAHWIA FVB/N W 129/SV. Hamu yCTaHOBREHO, YTO Y KOHTPOMbHBIX JI0X-
HOOMEePUPOBAHHLIX MblLel uHUK FVB/N ypoBeHb TUMYNIUHA BhbiLLE, YEM
Yy Mbied nnHum 129/Sv 1 cocTaBnsieT, COOTBETCTBEHHO, 5,3 + 0,3
n4,3+0,2log, Tutpa (p < 0,05). Y TUM3KTOMUPOBAHHBIX MbILLENA UCCe-
[OBaHHbIX IMHUIA TOPMOH B KPOBM He OMpefensscs.

BJIUSIHWE TUM3KTOMMUW HA BUONOrNYECKWUE CBOWCTBA MMCK
KOCTHOI0 MO3rA MbILLEHA JIMHWIA FVB/N 11 129/SV.

KnoHoreHHblii nOTEHUWan CTBONOBbIX KNETOK-NPefLIEecTBEHHNKOB
KOCTHOro Mo3ra. Konn4ecTBo ALPOCOAEPXaLLMX KNETOK B KOCTHOM MO3re
MbILUEA 3KCNEePUMEHTAIIbHBIX rpynn 06enx NUHUA CYLLECTBEHHO He pas-
NIN4anoch. Tak, KONUYeCcTBO SAPOCOAEPXKALLMX KNETOK KOCTHOrO mM0o3ra y
NOXXHOOMEPUPOBaHHbIX Mbilwel nuHMKM FVB/N cocTansano 14,1 + 2,5¢108,
y MblLLeid nuHn 129/Sv — 12,8 + 3,8+10° kneTok. TUM3KTOMMS He NpuMBENa
K CTaTUCTU4ECKM 3HAYMMbIM U3MEHEHWSM 3TOr0 NoKa3aTens: KOAN4YeCTBO
APOCOEPXKALLUMX KNETOK B KOCTHOM M03re y Mbiwweit nuHun FVB/N co-
ctaBnsno 13,8 + 2,010 kneTok, y Mbliuei nuHun 129/Sv — 12,9 + 1,4+108,

KonnyectBo KOE-® B KOCTHOM MO3re KOHTPOJIbHbIX 0XHO-
onepupoBaHHbIX Mbiweid nuHum FVB/N 6biio Bbiwe (p < 0,05), Yem
y Mblweid nuHum 129/Sv (pue. 1). Y TUM3KTOMUPOBAHHBIX MblLLei 06eux
JIMHNA 3HA4YeHMs WCCNEefOBaHHbIX Mokasareneir MeHbwe (p < 0,05),

FVBI/N 129/Sv
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Puc. 1. Tnctorpammsl KonoHneo6pasyoen aktusHoctn MMCK
KOCTHOro Mo3ra Mbiwei nuuunii FVB/N 1 129/Sv nop BnnsHuem
TUMAKTOMUN 1 aobasnenus TCO B ycnosusax in vitro, M + m; n/on —
NOXHOONEPNUPOBAHHBIE MbILLN, T/3 — TUM3KTOMIPOBAHHbIE MbILLY,
T/3+1 HI — TUM3KTOMUPOBAHHbIE MbIK + TCD B KOHLEHTpaLUK
1 Hr/mn in vitro, T/3+10 HF — TUM3KTOMUPOBAHHbIE MbILLK + TCD
B KOHUeHTpauuu 10 Hr/mn in vitro.

lpumeyarns: * — p < 0,05 110 CPABHEHWIO C JIOXXHOONEPUPOBAHHLIMU
Mblwamu; # — p < 0,05 110 cPaBHEHNIO ¢ TUMIKTOMUPOBAHHbBIMY
mbiwamu;, § —p < 0,05 1o cpaBHeHNK ¢ TUMIKTOMUPOBAHHbIMN + TCO
B KOHUeHTpauun 1 Hr/mn in vitro; & — p < 0,05 no cpaBHeHnto

¢ Mblituamu uHun FVB/N.

YEM Y KOHTPOMbHbIX XWUBOTHbIX (pue. 1). Mpu 3TOM pasHuLa Mmexny
nccnefoBaHHbIMU rpynnamu 605ee BbipaXeHa y Mbleld nuHuu FVB/N
(8 1,9 pasa), yem nuHum 129/Sv (B 1,4 pasa).

Takum 06pa3om, MOXHO cfefatb BbIBOA, 4YTO CMOCOGHOCTb CTBO-
NOBLIX KNETOK-NPEALLECTBEHHUKOB KOCTHOMO MO3ra K KOnoHMeobpaso-
BaHWIO Y KOHTPOJIbHbIX MOXHOOMEPUPOBAHHBIX U TUM3KTOMMPOBAHHbIX
MblLUENA 3aBUCMT OT MX reHotuna. llocne [o6asneHns B KYNIbTYpy KOCT-
HOMO3IOBbIX KJIETOK TUM3KTOMWUPOBAHHbLIX Mbllled 06enx NUHWA Tu-
MynuHa B KOHUeHTpauuu 10 Hr/mn yeenuymsaetcs konuvectso KOE-®
N0 CPaBHEHWI C KIETKamMmu KOCTHOTO MO3ra TUM3KTOMMPOBAHHbIX
U TUM3KTOMUPOBAHHLIX C J06ABNEHWEM B CUCTEME in Vitro TUMYNMHA
B KOHLeHTpauun 1 Hr/mn (pue. 1).

Cnoco6Hoctb MMCK kocTHOoro mosra k HanpasneHHoW audcpe-
peHuupoBke. MNepea nay4eHnem cnocobHocTn MMCK kocTHOro mosra
K HanpasnieHHON auddepeHuMpoBKe NPOBOAUIN XapaKTepucTuky de-
HoTuna MMCK. KynbtusuposaHHsle MMCK kocTHoro mosra 3-ro nac-
caxa 06eux NMHUA MULLER JKCNpeccupyloT xapaktepHole ang MMCK
mapkepbl — CD44, CD73, CD90 v Sca-1 1 He 3KCNPeCccupyT NaHNenko-
unTapHbIn mapkep CD45 (Ta6n. 1).

YcTaHOBNEHO, YTO OcTeoreHHblit noteHuman MMCK KocTHOro mos-
ra y KOHTPOJbHbIX NI0XKHOOMEPUPOBaHHbIX Mblllen nuHun FVB/N Bbiwwe,
YeM y Mbllei nnHnn 129/Sv, Torna Kak agnnoreHHblid, HA060POT, HIDKE
(pumc. 2, 3). Ecnn nocne TUM3KTOMUN Y Mbllei nnHnm FVB/N HabntopnaeT-
ca yeunenne guddepeHumnposkin MMCK B 0cTeOreHHOM HanpasneHuwm,
TO Y MblLWeii nuHuK 129/Sv — ee CHKeHMe (puc. 2).

Cnoco6HocTs MMCK k apgunoreHHoi auddhepeHLMpoBKe YMeHb-
LWAETCA Y TUMIKTOMMPOBAHHbLIX MblWed nuHuM FVB/N 1 He n3meHs-
eTca y Mblwweit nuHnn 129/Sv (puc. 3). Takum 06pa3om, y Mbilleid Kak
C WHTAKTHBIM, TaK M C YAANEHHbIM TUMYCOM BbISIBJIEHbI JIMHEAHbIE Pa3-
NNYKS B CNOCOBHOCTY K HanpaBneHHon andgepeHumposke MMCK kocT-
HOro Mo3ra.

JIMHNA MbILLEA CD44, % SCA-1, % CD73, % CD90, %
FVB/N 9%,2+24 970+£19 158%53 96,2 +1,2
129/Sv 91,0£19 81504 226+130 95113
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Tabnuua 1. DeHOTUNNYECKI aHaNU3

0,
€045, % NOBEPXHOCTHbIX MapkepoB MMCK mbiLei
1,9+0,7 nvHni FVB/N 1 129/Sv, M + m.
26+0,3
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Puc. 2. BnusHne Tumaktomum n gobasneHns B cucteme in vitro TCO
Ha HanpasJIeHHYI 0CTeoreHHyo anddepenumposky MMCK kocTHoro
M03ra Mbileit nuHuin FVB/N n 129/Sv.
A — rucTorpammsl noayKONM4eCTBEHHOrO aHanm3a CTeneHn MuHepanusa-
LN OKPALLEHHbIX KYNbTYP (KOJIOpOMETpUYeckuii Metog), M+ m;

/0N — NOXXHOOMNEPUPOBAHHBIE MbILLK, T/3 — TUM3KTOMUPOBAHHbIE MbILLK,
T/3+TC® — TUMIKTOMUPOBaHHbIE MbIWK + TCD B KOHLEHTpauuu 1 Hr/mn
in vitro.

lMpumedarns: * — p < 0,05 M0 CPABHEHNIO C JIOXXHOONEPUPOBAHHbLIMU MbllLamu; # — p < 0,05 N0 CPaBHEHNIO C TUMIKTOMUPOBAHHbIMU Mbitamu, & — p < 0,05 no cpas-
HeHuto ¢ mbitamu nnHnn FVB/N. b-)K — mukpogpotorpaghum npenaparos kynetyp MMCK koctHoro mo3ra mbitwest nunni FVB/N (b-I) u 129/Sv (-)X) nocne Hanpas-
JIEHHOI INGhehePeHLMPOBKY B 0CTEOreHHOM cpege: b, [ — n0XXHO0nepupoBaHHbie Mbilun, B, E — THMIKTOMUPOBAHHbIE MbILLM, [, XK — TUMIKTOMUPOBAHHbIE MbILLN +

TC® B koHUeHTpauymn 1 Hr/mn; okpacka Alizarin Red S, ¢ha30BbIi KOHTPACT.

Takum 06pa3om, npu oueHke BAusHua TCD in vitro Ha 0CTEOreHHbIN
noteHuman MMCK KOCTHOro mMo3ra TUM3IKTOMUPOBAHHbIX MbILLIEA NOKa-
3aHO €ro CyLLeCTBEHHOE MOBbILLEHNE Y Mblleid nuHUN 129/Sv 1 oTeyT-
CTBUE M3MEHEeHNIT y MbiLei nuHumn FVB/N (pue. 2). MokazaTens agunoreH-
HOM audbdpepeHumpoBkK nocne nHkybaumm MMCK ¢ TCO He nameHsncs
Yy MbliLei nuHun 129/Sv 1 noBbiwancs y Mbiwei auHuun FVB/N.

WmmyHomopynupyrowiee Bnusiue MMCK kocTHOro mo3ra Ha MUTO-
reH-CTUMYNUPOBAHHYIO NPONUCHepaLmnio CnaEeHoLUTOB. YCTAHOBNEHO, YTO
MMCK kocTHOro Mo3ra MbiLLei BCeX MCCNEA0BAHHbIX 3KCMEPUMEHTANTbHBIX
rpynn nposBAAT MMMYHOCYNPECCUBHBIN 3CDMEKT HA NponndepaTuBHbIi
OTBET CMNEHOLMTOB, aKTUBMPOBAHHbIX T-KMETOYHbIM MUTOTEHOM (OMTO-
reMmarntotuHuHom B MMT-TecTe (puc. 4, 5, em. ¢. 63). Tak, MMCK kocT-
HOTO MO3ra KOHTPOMbHbIX NOXHOOMEPUPOBAHHbIX Mblllen nuHum FVB/N
B go3ax 1,5+10% 3,010* 1 6,0¢10* kneToK cHMXatoT nokasatens PBT/1 co-
OTBETCTBEHHO B 3,7, 4,5 1 4,9 pa3a, a y Mblweit nuHum 129/Sv B Tex xe
Jo3ax — B 2,6, 2,7 n 3,6 pa3a COOTBETCTBEHHO. Y TUM3KTOMMPOBAHHbIX
Mblwen nuHum FVB/N cTeneHb cHuxeHust PBT/T Ha no3bl MMCK 1,5¢10¢,
3,0+10* n 6,0-10* kneTok ycunueaetcs 1o 5,2, 6,1 n 6,8 pas (puc. 4).

Y TUM3KTOMUPOBAHHBIX MbIed NuHUM 129/Sv MMMyHOCYNpeccuB-
HbIid achdhekT MMCK B fo3ax 1,5¢10¢, 3,0410* n 6,010* KNeToK ymeHbLLUa-
eTCs COOTBETCTBEHHO 10 2,3, 2,5 1 2,3 pa3a (puc. 5). lMpu aTom nokasa-
Tenu PBT/Ty mbiweit nuHum 129/Sv cyLLecTBEHHO NPEBbILIAT TaKOBbIE
y Mbiwei nuHun FVB/N (puc. 4, 5).

YCTaHOBMEHO, 4TO MpPONMCEPATUBHBIA NOTEHLMAN CMIEHOLUTOB
B peakuuu 6nactTpaHcdopmaumm numdOoLnToB NpakTU4eckn He n3me-
HAncs nocne nHky6auun ¢ MMCK mblweid 06enx NuHWIA, NpeABapPUTESb-
HO KynbTBMPOBaHHbIX ¢ TGO (p > 0.05).

iTak, Hamu ycTaHoBNeH WMMyHocynpeccusHbli adydpekt MMCK
KOCTHOrO MO3ra y Mbilled 06enx nuHUA. Mpu 3TOM NMHENHbIE pas-
nn4ms aToro addpekTa NPOABNAOTCA B CTENEHU WMMYHOCYNpeccuu,
a B Cnyvae yhaneHus TUMyca — W B HaNnpaBNEHHOCTU ero U3MeHeHWIA.
TuMynuH in vitro cnoCo6eH U3MEHUTb KNOHOTEHHbIA 1 OCTEOreHHbI NOo-
TeHuman MMCK KOCTHOro mMo3ra TUM3KTOMMUPOBAHHbIX MbILLed 06eux
NINHWIA, TPY 3TOM AMMNOTEeHHbIA NOTEHLMan BOCCTAHABANBANCA Y Mbl-
wen nuHum FVB/N, nmmyHocynpeccusHbii adhchekt MMCK ocTasarncs
6€3 M3MEHEHUIA.

Takum 06pa3om, pesynbrarbl HaLWX uccnefoBaHuii in vivo v in vitro
NO3BOMUIN YCTAHOBUTL OMPeSeneHHyH CBA3b MeXay U3MeHeHUsMN 610-
noruyeckux cBoitcte MMCK KOCTHOrO Mo3ra U 3HAOKPUHHON OYHKLMEl
TUMYCa, KOTOPas NPOABASAET NNHEHbIE 0COBEHHOCTU.

lpn OLEHKE KMOHOMEHHOrO MOTEHLMANA 0Ka3anoCb, YTO Y KOHTPOMb-
HbIX NOXXHOOMEPUPOBaHHbIX Mbilen nuHuM FVB/N konoHueo6pasytoLas
CMOCOBHOCTb KIETOK KOCTHOrO MO3ra 3HaYUTeNbHO MPEBbILLAET TaKOBYHO
y MblLuei ainHm 129/Sv 1 npu 3T0M CO4eTaeTcs ¢ 60nee BbICOKMM YPOBHEM
TUMYNNHA B KPOBU. BOCCTaHOBNEHME Y TUMIKTOMUPOBAHHbIX MbILLIEA CHIA-
XKEHHOI CNOCOBHOCTM NONYNALMN KOCTHOTO MO3ra K KONMoH1eo6pa3oBaHuio
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Puc. 3. BnusHue TumMakTomuu n obasnenns B cucteme in vitro TCO

Ha HanpaBfeHHY0 agunorexHyto auddeperunposky MMCK kocTHOro
Mo3ra Mbitei nuHuin FVB/N n 129/Sv.

A — ructorpamMmbl 0THoCUTENbHOrO cogepxanns MMCK KocTHoro mo3ra,
KOTOpbIE COAepXanu nunuaHble Bakyonu, M £ m; n/on — N0XXHOONepupo-
BaHHbIE MbILLK, T/3 — TAM3KTOMUPOBAHHbIE Mbilwu, T/a+TCO —
TUM3KTOMWUPOBAHHbIE MbILLn + TCD B KOHLEHTPaLun 1 Hr/mn in vitro.

((JA

lpumeyanns: * — p < 0,05 1o cpaBHeHNIO € JI0XXKHOONEPUPOBAHHbIMU Mblluamu, # — p < 0,05 10 CPABHEHNIO C TUMIKTOMUPOBAHHbIMY Mbiamu; & — p < 0,05

110 cpaBHeHnto ¢ mMbitamu nnHnn FVB/N. b-)K — mukpogpotorpaghum npenaparos kyaetyp MMCK koctHoro mo3ra mbitest nnHnii FVB/N (b-I) u 129/Sv (4-)K) nocrne
HarnpasneHHoN uhhepeHLnpoBKu B aaunoreHHoi cpege: b, [J — noxxHoonepupoBaHHbie Mbillu, B, E — TUMIKTOMUPOBaHHbIE MbiLLM, [, XK — THMIKTOMUPOBAHHbIE
MbiLn + TCO B koHyeHTpauymn 1 Hr/mn; okpacka Oil Red O, ghasosbii koHTpacT; x400 (b, B, I), x200 (4, E, XK).

nocne nHkybauun ¢ TGO MOXET 6bITb CBA3AHO C MOBbILLIEHNEM JKCMPEC-
CUW B KNETKax POCTOBbIX (DAKTOPOB MoJ, BAMSHUEM 3TOr0 ropmoHa. Mc-
cnegosaHuaMu Land u gp. [26] nokasaHo, 4TO B KynbType (heTanbHoM
TKaHW JIerkoro TUMynuH B 403e 1,0 HI/MT NOBbLILLIAET 3KCNPECCU0 (PaK-
TopoB pocTa cpubpobnactos 9 u 10 (FGF9, FGF10), yto accouumpyetcs
C MaccuBHoil nponudepaumein HeanddepeHLNpoBaHHON Me3eHXMMaTb-
HOII TKaHN.

OmHum 13 ocHOBHbIX cBoicTB MMCK sBnsieTcs ux cnoco6HOCTb
andepeHUMPOBaTLCS B Pa3NNYHbIE KNETO4HbIE TUMbI COEANHUTENBHON
TKaHu [27, 28]. B Hawei pa6oTe Mbl OueHuBann cnocobHocts MMCK
KOCTHOro mMo3ra mbiwen nuHuin FVB/N n 129/Sv audbdepeHumpoBaTbes
B OCTEOreHHOM U afMNOreHHOM HanpasneHusx. MokasaHo, 4To 6anaHc
MEeXZy 3TUMW HanpasneHusmu AuddepeHLmnpoBKU KOHTPONMPYETCS
B3aMMOCBA3AHHLIMU MeX[y COO0M KNETOYHbIMU (DAKTOPAMKU U MOXET
W3MEHATLCS B YCNOBUAX AUCCYHKLMW T-KNETOYHOro 3BeHa MMMYHHON
cuctembl [13, 29]. Tak, y MblIllei ¢ BO3PACTHbIM T-UMMYHOZE(PULMTOM
B KOCTHOM MO3re CHUXAETCS KONMYECTBO KIETOK, 3KCMPECCUPYIOLLMX
octeo6bnact-cneuncuyeckne akropsl TpaHckpunuum Runx2 n DIx5,
MapKepbl 0CTe06,1aCTOB, KONAreH U 0CTe0KasbLMH, U, HA060POT, NOBbI-
LUIAETCS KONWYECTBO KIIETOK, JKCMPECCMpYOLWMX agunocneunguyeckuii
thaktop TpaHckpunuum PPARy2, KoTopbiii cTumynupyet auddepeH-
LMPOBKY afAMMOLMUTOB 1 HapabOTKy UMK NPEnATCTBYIOLNX OCTEOreHe3y
YTOKPUHHBIX 1 NapakpUHHbIX (hakTopos [29].
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B Hawem 3KcnepumeHTe y MOXXHOOMEPMPOBAHHBLIX MbILLEA JIMHWN
FVB/N c 60nee BbICOKMM YPOBHEM TUMYSIMHA B KPOBM AudddhepeHuu-
poeka MMCK 6bina npenmMyLLecTBEHHO B OCTEOreHHOM HanpaBneHuu,
B OTNNYME OT Mbllied nMHMK 129/Sv, y KOTOPbIX Mbl HabMOAANN CABUM
A epeHUMpOBK B CTOPOHY aaunoreHesa. Mo aaHHbIM - Okcumel
u gp. [30], umtokmHam (IL-1B, IL-2, IL-6, IL-8, TNF-a), koTOpble Cekpe-
TUPYKOTCSA TpaHcnnaHTupoBaHHbiMM MMCK, npuHagnexuT BaxHas ponb
B 0CTeOpenapauuy TpaBMUPOBAHHbIX KOHEYHOCTEN. [ToKa3aHo BOBNEYEHNE
TpaHckpunuuoHHoro aktopa NF-kB B peanusauuto adydhekta TUMynuHa
B TKaHAX in Vivo W in vitro nyTeM U3MeHeHWs CUHTE3a NPOBOCNANNTENbHbIX
(TNF-a, IL-1pB, IL-6) v npoTuBoBoCnanuTenbHbix (IL-10) uutokuHos [31].

He WCKII04EHO TaKXe, Y4TO pasnnyus B Mg depeHLUMpoBOYHOM No-
TeHumane MMCK uccnefoBaHHbIX KOHTPOSbHbIX MbIWEA MOryT ObITh
CBA3aHbI C JINHEHbIMU 0COBEHHOCTAMM (DYHKLIMOHANLHOTO COCTOAHNA
HENPO3HAOKPUHHOM cucTeMbl. Tak, y Mbiweid nuHum FVB/N ypoBeHb Tn-
pokcuHa (T4) B KpoBM NoYTM B 3 pasa NpesblLiaeT TAaKOBOI Yy MblLLen
AN 129/Sv, ay KpbIc ¢ AemumMTOM T4 CyLLECTBEHHO YrHETaeTca and-
tepeHumposka MMCK B ocTeoreHHom HanpasneHum [32-34]. Mokasaxo,
YTO MENaTOHWH CTUMYNMPYeT AndEepeHUMPOBKY NpeaLIeCTBEHHNKOB
0CTe061acToB, NOBBILIAET AKTUBHOCTb OCTE06/1ACTOB 1 KCMPECCUI0 KON-
nareHa 1 Tmna, 0CTeONOHTMHA M ocTeokanbumHa [11, 35, 36]. Mo Hawmm
[aHHbIM, YPOBEHb MeNnaTtoHuHa B KPoBU Mblien nuuun FVB/N [18] npe-
BbILUAET TaKOBON Y Mbilei uHuM 129/Sv (Heony6IMKOBaHHbIE aHHbIE).
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PesynbTartbl 0nbITOB ¢ MHKy6aunein MMCK TUM3KTOMUPOBAHHbIX Mbl-
wen nuHnm 129/Sv ¢ TCO no3sonunm nony4nTb HOBOE NMpPefCTaBneHNe
0 BO3MOXHbIX MYTAX BIMAHWA TOPMOHA HA CHUDKEHHbIA OCTEOreHHbIN
noteHuman MMCK kocTHoro mosra. PaHee Mbl nokasanu, 410 0CTEO-
06pa3oBaHue, CHUKEHHOE B YCNOBMAX feduuMTa rOPMOHOB TUMYyCa
(B 4aCTHOCTW, TUMYINHA), MOXXHO BOCCTAHOBMTb C NMOMOLLbIO BBELEHUS
6MONOrNYECKM aKTUBHBIX (DAKTOPOB TUMyca [37].

B 10 xe Bpems, y Mbiwein nuHun FVB/N 1 Tak J0CTaTo4HO BbICOKas
CTeneHb MUHepanu3aumn BHEKNETOYHOro mMatpukca Kynstyp MMCK ewe
60nblUe YCUNMBAETCA NMOCNE YAAneHus TUMyca W He W3MEHsIeTCs nocne
nHky6auumn ¢ TCO in vitro. I3BECTHO, YTO PErynupyloLLee BIMSHUE rop-
MOHOB TUMYyCa Ha KNETKU-MULLEHW 3aBUCUT OT UX UCXOLHOrO COCTOAHUA
[38]. MoaToMy Mbl He MCK/OYaeM, YTO MOMY4YeHHbIe pPe3ynbraTbl, CKOpee
BCEro, OTPAXKAOT NIMHENHble 0c06eHHOCTM peakumn MMCK Ha nameHeHus
YPOBHS TUMY/IMHA B KPOBU U B KYNbTYpe KNETOK. PaHee Hamu yxe 6bino
nokasaHo otnn4ne peakuyun MMCK KoCTHOro mMo3ra Mbliei nuHun FVB/N
OT MbILLIE JPYTUX IMHUIA HA UI3MEHEHIE YPOBHS TUMYIHA B KPOBMU B YCIO-
Busx cTpecca [17]. Mo mHenuto Nikolskiy n gp. [39], pucéanaHc u HapyLue-
HWe OyHKLMIA CTPOMAbHbIX KNETOK (B YACTHOCTM, aKTUBALMS NIMHENHOI
anddeperumposkn MMCK B 0CTEOreHHOM HanpaBeHWUn) MOXET ObITb
0NOCPEA0BAHO KONNYECTBEHHBIMU 11 (PYHKLIMOHANBHBIMI PACCTPOCTBAMM
B Cy6rnonynaunsax UMMyHHbIX KNETOK, B 4aCTHOCTY TUMOLUTOB.

YCTaHOBMEHO, 4TO B (PU3MONOTMYECKUX YCNOBUAX T-IUMCOLMTBI
UrpatoT NPOTEKTUBHYHO POSIb B METAB0NN3ME KOCTHOI TKaHM, @ Y XKMBOTHBIX
¢ aecomumtom B KOCTHOM Mo3re CD4* n CD8* T-KNeTok CHXAeTCs 0CTe0-
reHes [13]. BmecTe ¢ TeM, B KOCTHOM MO3re TUM3KTOMUPOBAHHBIX MbILLEN
nnHnn FVB/N Habntogaetcs gucbanaHc CD4+/CD8*-kneTok, XapakTepuay-
IOLLMIACA CYLLECTBEHHBIM CHIKEHNEM 4ncna CD8* KNeToK 1 NoBbILLEHNEM
yucna CD4+ knetok [10]. CaBur B CTOPOHY 060raLieHMs KOCTHOrO Mo3ra
Takux Mblleid CD4* kneTkamn coveTaeTcs ¢ ycuneHuem audpcpepeHum-
posku MMCK B ocTeoreHHOM HanpasneHuu. MokasaHo, 4to CD4+ T-kneTku
npoayuupytoT IL-17, KOTOPbIA ABNSETCA MOLLHBIM POCTOBBLIM (DAKTOPOM
ans MMCK [13]. OgHOBpeMeHHOE CHIKEHME aaunoreHHoin auddepeHum-
POBKM Y TUM3KTOMUPOBAHHbIX Mblillen nuHun FVB/N faet Ham ocHoBaHue
npeanonoXxuTb, 4o y HuX MMCK npeumyLecTBeHHO anddepeHumpyeTcs
B OCTEOreHHOM HanpasneHN, YeM 1 0ObACHSETCA YCUNeHNe MUHepan3a-
LiN BHEKIIETOYHOIO MATPUKCA KNETOUHbIX KYMbTYP.

Mony4eHHble Hamu pe3ynbTaTbl MOTYT CBUAETENbCTBOBATL O Nep-
CMEKTUBHOCTU UCMOMb30BaHNUA Mblwel nuHnii FVB/N n 129/Sv, B ToMm
ynucne ¢ AUCHYHKUMeR Tumyca, Ans U3yvyeHus BAUSAHWA (DAaKTOPOB Kak
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C YrHETAIOLLMM, TaK U aKTUBMPYIOLLUM BAUAHUEM HA OCTEOTEHHYI0 And-
thepeHumnposky MMCK KocTHOro Mo3ra. Kpome TOro, MblL 9TUX NHUIA
MOTYT BbITb NONE3HBIMU NPU U3YHEHUN BAUSHWA Pa3HbIX cybnonynaunii
T-numcpoumToB Ha yHkumoHupoBaHue MMCK KocTHOro moasra.

Takxe HamMu YCTaHOBNEHO, YTO Y Mblweid 06emx nuHuin MMCK KocT-
HOrO MO3ra OKasblBaOT WMMYHOCYNPECCUBHBLIA IPMEKT HA MMUTOreH-
aKTUBMPOBaHHble T-numdouunTbl. pn 3TOM MHTEHCMBHOCTb ddhdhekTa
MMCK 3aBUCHMT OT NUHUKM MbILLEA W He CBA3aHA C 0COGEHHOCTAMM Npo-
nndepatMBHOro noteHumana T-NUMAGOUMTOB. 13 AaHHbIX NMTEpaTypbl
13BECTHO, 4TO BANSIHWE MMCK Ha T-KneTkn CBSA3aHO C YrHEeTeHUeM ux
aKTUBaLWKM NyTeM CHMKEHMS 3Kcnpeccuu peuentopa K IL-2, CHUMXeHU-
em nponudepaumnn akTUBUPOBaHHbIX T-KNETOK B paHHel G1 dhase kne-
TOYHOrO LMKNA U, KpOME TOr0, MHAYKLMEA anonto3a akTUBUPOBAHHBIX
T-knetok [40-42]. OgHUM 13 nyTeidl MMMYHOCYNPECCUBHOrO AENCTBUA
MMCK Ha T-kneTkm mMOXeT ObITb Cekpeuwsi psga UMTOKUHOB — TGFB
(TpaHcdopmupytowwnii thaktop pocta B), HGF (hakTop pocTa renarouu-
T0B), PGE2 (npocTarnaHauH E2) [43].

B Hawlem akcnepumeHTe 60J1ee BbIPOXXEHHbIA UMMYHOCYTPECCUBHBbIN
appekT MMCK KOHTPOSbHbIX MblLei nuHun FVB/N MoXeT 6bITh CBA3aH
€ 60/1bLUEN MHTEHCUBHOCTLIO NPOLYKLNN KIETKAMU 3TUX XKMBOTHBIX LNTO-
KWHOB/Meamnatopos, cynpeccupyrowmx T-numcoumtel [18]. 3meHenue
e ummyHocynpeccnsHoro acpcrekta MMCK nocne Tumaktomun (0T ero
ycunexus y Mbiwweit nuHum FVB/N go cHKeHNs y Mblwuei nuHnm 129/Sv),
no-BUAMMOMY, MOXXHO 06bACHNTL NINHEAHLIMW 0COBEHHOCTAMU U3MEHE-
HWi HE TONTbKO WHTEHCWBHOCTW, HO W CMEKTPa NPOAYLMPYEMbIX 3TUMU
KNneTKamu UUTOKUHOB. TakxKe MOTyT UMETb 3Ha4eHMe NNHEeRHbIE pasnuyns
B3anmogeiicteus MMCK 1 HEKOTOpPbIX FOPMOHOB, B HYaCTHOCTM PeakLmu
9TUX KJIETOK Ha BIIMSIHWE TTIIOKOKOPTUKOWOB [44]. PaHee Mbl nokasanm
NOBbILLEHNE YPOBHA THOKOKOPTUKOUAOB B KPOBU TUM3KTOMUPOBAHHBIX
MblLEi, a TaKkxxe OTCYTCTBUE WX CYNPECCOPHOr0 3hcheKTa Ha KIeTku
1 Meanartopsl UMMYHHOW CUCTEMbI Y Mblweid nuHun FVB/N, B 0Tninyme
OT MbILLER Apyrux nuHui [17].

Takum 006pa3oM, Hamu MOJNy4eHbl [aHHble, CBMAETENbCTBYIOLLME
0 BXHOW ponn TUMyca B NposiBieHun éuonoruyeckux ceoiicts MMCK
KOCTHOro mo3ra. pu 3TOM BAWSHME TUMYCA U €ro0 rOpMOHA TUMYANHA
Ha 9TW KJIETKM 3aBUCUT OT reHOTUNA Mblleid. [1ony4eHHble pe3ynbTarhl
MOrYT 6bITb MONME3HbIMMU NPU PA3pPaboTKe MHANBUAYANN3NPOBAHHOI KIie-
TOYHOW Tepanuu NOBPEXLEHUA Pa3HOr0 reHesa, B 4aCTHOCTW OMOPHO-
JBUraTenbHOro annapara, B yCnoBUAX ANCHYHKLUN UMMYHHOR CUCTEMbI
LEHTPANTbHOr0 XapakTepa.
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OPUrMHANbHBIE UCCNEAOBAHUA

BbIBO/Ibl

1. KnoHoreHHblii nOTEHYnan, cnocoGHOCTb K HaNpaBiEHHOA AnhHEPEHYNPOBKE B OCTEOrEHHOM M aAUNOrEHHOM HanpasJIeHuy,
ummyHocynpeccusHbiii aghghext MMCK xoctHoro mo3ra mbiwess iminn FVB/N n 129/Sv cBf3aHbl ¢ (hyHKYHOHANbHON aKTHBHOCTBIO TUMYCA U
H3MEHAIITCA MOCTIE Ero yAaneHns.

2. loka3aHa BO3MOXHOCTb MPAMOro BOCCTAHABANBAIOLWEro 3(hgheKTa TUMY/IMHA HA CHUXEHHDBIA KJIOHOT€HHbIA W OCTEOreHHbIN NOTEHYMAN
MMCK KocTHOro Mo3ra mMbiLLUE 06enX IMHNIA W aANNOreHHbIA NOTEHYHAN y Mbiwedn nmHmun FVB/N.

3. UmmyHopeghnynTHbIE COCTOSHNA LIEHTPANILHOIO XapaKTepa n3MeHSOT 6nonornyeckne ceoiictea MMCK KocTHoro mo3ra n MoryT Taknm
06pa3om BIMATb Ha 3GhGHEKTHBHOCTb KIETOYHOM Tepanuu ¢ uX HCMnosb30BaHUEM.

N

J

CMNCOK LNTUPOBAHHBIX NCTO4HINKOB

1.

10.

11.

12.

13.
14.

15.
16.

17.

18.

19.
20.

21.

22.

23.

24.
25.
26.

271.
28.

29.

Lotfinegar P., Shamsasenjian K., Movassaghpour A., et al. Immunomodulatory nature and site specific affinity of mesenchymal stem cells: a hope in cell therapy. Adv
Pharm Bull. 2014. 4, Ne 1. P. 5-13.

Kuroda Y., Kitada M., Wakao S., et al. Bone marrow mesenchymal cells: how do they contribute to tissue repair and they really stem cells? Arch Immunol Ther Exp.
2011.59.P. 369-378.

Orlic D., Kajstura J., Cimenti S. Bone marrow cells regenerate infarcted myocardium. Nature. 2011. 410. P. 701-705.

Sekiya |., Larson B. L., Vuoristo J. T., et al. Adipogenic differentiation of human adult stem cells from bone marrow stroma (MSCs). J Bone Miner Res. 2004. 2.
P. 256-264.

Bommie F., Sung-No J. The Immunomodulatory Effects of Mesenchymal Stem Cells in Prevention or Treatment of Excessive Scars. Stem Cells International. 2016. 8
p. URL: https/ dx.doi.org/10.1155/2016/6937976.

Tyndall A., Uccelli A. Multipotent mesenchymal stromal cells for autoimmune diseases: teaching new dogs old tricks. Bone Marrow Transplant. 2009. 43, No 11.
P. 821-828.

Deshpande S., James A. W., Blougha J., et al. Reconciling the effects of inflammatory cytokines on mesenchymal cell osteogenic differentiation. J Surg Res. 2013.
185, Ne 1. P. 278-285. D0OI:10.1016/j.js5.2013.06.063.

Lee E. J., Bajracharya P., Jang E. J., et al. Effect of sex steroid hormones on bovine myogenic satellite cell proliferation, differentiation and lipid accumulation
in myotube. Asian-Aust J Anim Sci. 2010. 23, Ne 5. P. 649-658.

Reggiani P. C., Schwerdt J. I., Console G. M., et al. Physiology and therapeutic potential of the thymic peptide thymulin. Curr Pharm Des. 2014. 20, Ne 29. P.
4690-4696.

Jla6yrey . @., PogHnyerko A. E., Bacunbes P. . Cnoco6HOCTb KNETOK-NPEALECTBEHHUL, FPaHYNOLNTOB U MakpodharoB KOCTHOrO MO3ra MbiLlei pasHbIX K-
HWA K 06PA30BAHNI0 KOMOHWIA in Vitro NpW U3MEHEHUN COAEePXKaHWs TUMYNMHA B OpraHn3me u B Kynbtype knetok. Genes&QCells. 2017. 12, Ne 2. C. 97-103. DOI:
10.23868/201707021.

JlabyHey . @., PogHnyeHko A. E. BnnsiHne MenatoHuHa U TUMyNMHA HAa BUOMOrNYecKMe CBOMCTBA MYNbTUMOTEHTHbIX ME3EHXUMaNbHbIX CTPOMANbHbIX KMETOK
11 FeMOMO3TMYECKUX CTBOJIOBbIX KNETOK KOCTHOrO MO3ra MblLLel pasHbIX MMHUIA. KniTuHHA Ta opraHHa Tpadcnnaxtonoris. 2017. 5, Ne 2. C. 242.

JlabyHey M. @. dnndpn3 1 puTMbl OYHKLUMIA MMMYHHO CUCTEMbI MPW CTapeHun. JKcnepumeHTanbHoe uccnegosadue. Saarbrucken: LAP LAMBERT Academic
Publishing, 2012. 133 c.

Di Rosa F. T-lymphocyte interaction with stromal, bone and hematopoietic cells in the bone marrow. Cell Biol. 2009. 87, Ne 1. P. 20-29.

YetumeHko A. M. Bnnue noctHatanbHoi TuMekTomii y Muwwei niHii CBA/Ca Ha KniTUHW-nonepeaHnKM KiCTKOBOro MO3Ky i (hopMyBaHHs KiCTKU B 3pinomy Billi. ABToped.
auc. ...K.6.H. Kuis, 2006. 16 c.

Anncumos B. H. MonekynsapHble n omanonornyeckme mexaHuambl crapenns. Cankt-Metep6ypr: Hayka, 2008. T. 2, 2-e n3g., nepepad. u gon. 434 c.

Peister A., Mellad J. A., Larson B.L., et al. Adult stem cells from bone marrow (MSCs) isolated from different strains of inbred mice vary in surface epitopes, rates
of proliferation, and differentiation potential. Blood. 2004. 103. P. 1662-1668.

JlabyHey Y. @., Kyqyk 0. B., PogHnyerHko A. E., n gp. TeHeTU4eckne 0CO6EHHOCTI (DYHKLIMOHANBHOTO COCTOSAHUS UMMYHHORA CUCTEMbI Y UHTAKTHbIX MbILLENA U B YCNO-
BMSX CTPECCOBbIX BAMAHWIA. AKTyanbHble NPO6AEMbI aKyLIEPCTBA W FUHEKONOTN, KTMHUYECKO MMMYHOMOTN U MEAVLIMHCKOR reHeTKW. COOPHWK Hay4HbIX TPYAOB.
Kues-Jlyranck: M3gatensctso JlyrAMY, 2010. Boinyck 19. C. 271-281.

Labunets I. F. The peculiarities of age-related changes in the cellular composition of bone marrow, pineal melatonin-forming function, and thymus endocrine function
in mice of different strains. Adv. Gerontol. 2014. 4, Ne 2. P. 134-139.

Bach J. F., Bach M.A., Blanot D., et al. Thymic serum factor (FTS). Bull Inst Pasteur. 1978. 76. P. 325-398.

Friedenstein A.J., Chailakhian R. K., Lalykina K. S. The development of fibroblast colonies in monolaier cultures of guinea pig bone marrow and spleen colonies. Cell
Tissue Kinet. 1970. 3. P. 393-403.

Li S., Mareddy J., Tan D. M., et al. A minimal common osteochondrocytic differentiation medium for the osteogenic and chondrogenic differentiation of bone marrow
stromal cells in the construction of osteochondral graft. Tissue engineering Part A. 2009. 15, Ne 9. P. 2481-2490.

Gregory C. A., Gunn W. G., Peister A., et al. An alizarin red-based assay of mineralization by adherent cells in culture: comparison with cetylpyridinium chloride
extraction. Anal Biochem. 2004. 329. P. 77-84.

Fernando A.A., Dominique B. |solation, culture, and differentiation potential of mouse marrow stromal cells. Curr Prot Stem Cell Biol. 2008. DOI: 10.1002/9780470151808.
5c02b03s7.

Mosman T. Rapid colorimetric assay for cellular growth and survival: application to proliferation and cytotoxicity assays. J Immunol Methods. 1983. 65, Ne 1. P. 55-63.
Jlaknn I. @. Buometpus. Mocksa: Beicwas wkona. 1990. 350 c.

Land S. C., Darakhshan F. Thymulin evokes IL-6-C/EBP{ regenerative repair and TNF-a silencing during endotoxin exposure in fetal lung explants. Am JPhysiol Lung
Cell Mol Physiol. 2004. 286. P. L473-L487.

Orlic D., Kajstura J., Cimenti S. Bone marrow cells regenerate infarcted myocardium. Nature. 2011. 410. P. 701-705.

Sekiya ., Larson B. L., Vuoristo J. T., et al. Adipogenic differentiation of human adult stem cells from bone marrow stroma (MSCs). J. Bone Miner Res. 2004. 2.
P. 256-264.

Pardo J., Schwerdt J. I., Reggiani P. C., et al. Physiology, molecular biology and therapeutic potential of the thymic peptide thymulin. Physiol Mini Reviews. 2012. 6,
Nod.P.2-12.

64 KniturHa a opranta TpacnnaxTonoria | Tom 6, N© 1, tpasets 2018



30.

31.

32.

33.

34.

35.
36.

37.

38.
39.

40.

41,

42.

43.

44,

www.transplantology.org

Oxcumey B. M. Ponb Me3eHXMManbHbIX CTPOMASIbHbIX KNETOK B 0CTEOMMMYHHbIX MpoLeccax. YKpaiHCbKid XXypHan KniHiyHoi Ta nabopatopHoi meguumnmn. 2011, 6,
Ne 1. C. 94-98.

Haddad J. J., Hanbali L. H. The anti-inflammatory and immunomodulatory activity of thymulin peptide is NF-kB dependent and involves the downregulation of | kB-a.
Am J Med. Biol Res. 2013. 1, Ne 2. P. 41-49.

Boeloni J. N., Ocarino N. M., Goes A. M., et al. Osteogenic differentiation of bone marrow mesenchymal stem cells of ovariectomized and nonovariectomized female
rats with thyroid dysfunction. Pathol Res Pract. 2013. 209, Ne 1. P. 44-51.

Panchenko A. V., Popovich I. G., Trashko A. P., et al. Biomarkers of aging, life span and spontaneous carcinogenesis in the wild type and HER-2 transgenic FVB/N
female mice. Biogerontology. 2015. DOI: 10.1007/s10522-015-9611-y.

Anisimov V. N., Popovich I. G., Zabezhinski M. A., et al. Sex differences in aging, life span and spontaneous tumorigenesis in 129/Sv mice neonatally exposed to
metformin. Cell Cycle. 2015. 14, Ne 1. P. 46-55.

Liu J., Huang F., He H.W. Melatonin effects on Hard tissue: bone and tooth. Int J Mol Sci. 2013. 14. P. 10063-10074.

JlitoBka I. I"., Ma3ena-Kpmxariscbka Y. 0., bepeaoscbkuii B. 5. Bnnne MenatoHiHy Ha MeTaboniam KicTkoBOi TKaHnHW. PigionorivyHui xypHan. 2014. 60, Ne 2. C. 102-
109.

byrerko I'. M., [ToBoposHiok B. B., JlabyHey V. ®. u gp. BnnsHue nenTuaHbIX (hakTopoB TUMyCa 1 aNnUn3a Ha CTPYKTYPHO-OYHKUMOHANIbHOE COCTOSIHWUE KOCTHON
TKaHW NPy CTapeHUU: 3KCNepUMEHTANbHO-KNNHUYECKoe uccnenosanue. Mpo6n. Octeon. 2001. 4, Ne 3. C. 4-10.

VimmyHo6uonorus ropmoHoB Tumyca. Mop pep. t0. A. MpuHeBuya, B. @. Ye6oTapesa. Knes: 3noposbe, 1989. 160 c.

Nikolskiy I. S., Nikolskaya V.V., Demchenko D. L., et al. Potentiation of direct osteogenic differentiation of thymic multipotent stromal cells by prior co-cultivation with
thymocytes. Cell and Organ Transplantology. 2016. 4, Ne 2. P. 220-223.

Di N. M., Carlo-Stella C., Magni M., et al. Human bone marrow stromal cells suppress T-lymphocyte proliferation induced by cellular or nonspecific mitogenic stimuli.
Blood. 2002. 99, Ne 10. P. 3838-3843.

Le Blanc K., Tammik L., Sundberg D., et al. Mesenchymal stem cells inhibit and stimulate mixed lymphocyte cultures and mitogenic responses independently of the
major histocompatibility complex. Scand J Immunol. 2003. 57, Ne 1. P. 11-20.

Chamberlain G., Fox J., Ashton B., et al. Concise review: mesenchymal stem cells: their phenotype, differentiation capacity, immunological features, and potential for
homing. Stem Cells. 2007. 25, N 11. P. 2739-2749.

Kyurkchiev D., Bochev |., Ivanova-Todorova E., et al. Secretion of immunoregulatory cytokines by mesenchymal stem cells. World J Stem Cells. 2014. 6, Ne 5.
P 552-570.

Stolzing A., Sethe S., Scutt A. M. Stressed stem cells: temperature response in aged mesenchymal stem cells. Stem Cells Dev. 2006. 15. P. 478-487.

ABTOpbI NOATBEPXAAIOT OTCYTCTBUE BOSMOXHbIX KOH(IUKTOB MHTEPECOB.

CTATbS HA CANTE lMoctynuna B pegakymio 02.04.2018 r.
TRANSPLANTOLOGY.ORG Tpunsita k nevarn 30.05.2018 .

KniTuHa Ta opratta TpaicnnaxTonoria | Tom 6, N° 1, Tpasers 2018 65



