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JlumchoumTapHbIN KOHTPO!bL udgepeHupoBKA
KPOBETBOPHLIX CTBOSIOBbIX KIETOK

B.M. MaHbko, P.B. Netpos

["ocynapcTBeHHbI HAYYHBI UEHTP VIHCTUTYT UMMYHOROrm
PenepanbHoro mepyko—buonornydeckoro areHTcTea, Mocksa

B HaLLM OHM COTHM 3KCNEPUMEHTAasbHbIX U KITMHUYECKNX UC—
cnepgoBaHWi NocBsiLLeHbl Npobnemam cTBonoBbIx knetok (CK),
Kak aMBproHanbHOro, Tak U TKAHEBOMO NPOUCXOXAEHWS. [/IHTe—
PEC K 3TOMY BO3HWK B CBSI3Y C OCMbICIIVBAHVEM 1 BO3MOXXHOCTbLIO
BOCMNPOM3BEAEHNSA OBYX OCHOBHbIX kavecTs CK: cnocobHocTb K
LUTENBHOMY CAMOBOCMPON3BEAEHNIO Y UX MYTIbTUMOTEHTHOCTb,
T.e. cCnocobHOCTb AndichepeHUMpoBaTLCS B NHOBYHO KINETKY opra—
Hu3Ma. [epBoe ka4ecTBO faeT BO3MOXHOCTb HakonneHus CK
B KynbType. BTopoe — okpbInaeT cBoe 3aMaH4YMBOCTbLIO Neve—
HMS 04YeHb LLUMPOKOro Kpyra 3abonesBaHuii, TpaBM, UHapPKTOB,
HEPBHbIX U 3HOOKPUHHBIX HApYLLIEHWI, BKoYas anabeT. TkaHe—
BOE KJIOH/POBaHWE CHUMAaET Bce Npobrnembl HECOBMECTUMOCTH
npyn TpaHcnnaHTaumsXx.

Bbicokaa 3Ha4MMOCTb CTBOMOBOW KPOBETBOPHOM KINETKM
(CKK) gnsa 6ronorum 1 MeguumMHbI ONpeQenseTcs ee nepapxm4ec—
KUM MOMOXEHNEM B KNeTOYHON AndepeHUpoBKe, AatoLLei
Hayano nyny XXM3HeHHO BaXXHbIX NOMNyNALMIA KNeTok nepudepu—
YecKoW KpoBW — 3pUTpOLUTaM, MOHOHYKIIeapHbIM dharoumtam
(MoHouuTam 1 makpocdparam), rpaHynoumTam (HenTpodhunam,
6a3ochrnam 1 303vHOGIMNaMm), Ty4HbIM KIeTkam, TpoMBoumUTam
1 numdpoumTam (ecTecTBeHHbIM kunnepam, T- n B-knetkamy),
hopMMpyeMbIM Hepes AoYepHUE KIETKU—NPeaLLecTBEHHNKN —
MUWENOVOHYIO U NMMAIOVAHYIO CTBOMOBbIE KIETKM.

AxTnBHoe n3yyeHre cyHkumn CKK nHpyumpoBany gea oT—
kpbITVs. OOHO 13 HX COenarno BO3MOXHbIM KONIMYECTBEHHOE OMn—
penenerne CKK, cogepxalumxcsa B pasinyHbIX TKaHsX, BKIOYas
KOCTHbI MO3T, Nepuhepnyeckyo KpoBb, Cene3eHKy. 310 0TKpbl—
Tne 6bINo caenaHo KaHagcKMMKW UCCRefoBaTensiMu TUIOM 1
Mak Kynnoxom B 1961 r. [1, 2]. Bbino nokasaHo, 4T0 BHYTPU—
BEHHas TpaHCMNNaHTaumsa KIeToK KOCTHOr0 MO3ra CUHIEeHHbIM
neTansHo 0611y4eHHbIM peLMnMeHTamM CoNpoBOXAAeTCA Yepes 7—
8 cyT 06pa3oBaHVeM B 1X Cene3eHKe BUOAUMbIX Ha rNas KOoNoHWi
onchchepeHUmpoBaHHbIX KneTok. C MoMOLLbH CepUHbIX TMCTO—
NOrMYECKIX CPE30B Cene3eHKM 0bryHeHHbIX PELIMNMEHTOB YCTaHOB—
NEHO, YTO 13 06LLIEro Ymcna KonoHuin okosno 42-55% coctaBnatoT
KOnoHun apuTpongHoro tuna, 14-24% — rpaHynountapHble,
18-21% — merakapuoumTtapHble, 16-21% — cmeluaHHbie [3, 41.
C NoMOLLIbH0 XPOMOCOMHbIX MapKepoB 6bI10 JOKa3aHo, YTO KaX—
[aa 13 KonoHWn obpasyeTca oTAensHOM NPonntepypyoLLEen 1
andhdhepeHLMPYIOLLIECA CTBONOBOW KIETKOW, @ YUCTEHHOCTb Ce—
Ne3eH0YHbIX KOMOHWIM xapakTepuayeT konudectso CKK, cogep—
XKaLLVMXCs B 4aHHOW B3BECU KIETOK, OCEBLLNX B CENE3EHKE Mocne
TPaHCNIaHTaLUM 1 JaBLUNX POCT KIETOYHbIX KOSTIOHWIA.

*Agpec ans KoppecroHaeHymn:
MHY «HeTutyT uvmyHonorvum @MBA Poccumny
115478, Mocksa, KaLumpckoe Liocce, g. 24,/ 2.

[pyroe oTkpbITHe 6bino caenaHo P.B. MetpoBbiv 1 J1.C. Cec—
NaBMHOW, NOKa3aBLUMMW BO3MOXHOCTb Perynauum yHkumin
CKK 4epes numdoumTapHbIi KoHTponb. Okasanock, 4To M-
dhouMTbI, TPAHCMNAHTMPOBaHHbIE COBMECTHO C KITETKaMU KOCT—
HOro MO3ra, U3MeHSHOT XapakTep AnMthhepeHLMPOBKI FEHETUHECKI
noeHTnyHbIX CKK [5, 6] M MHaKTUBUPYIOT FrEHETUYECKM HyXe—
ponHble CKK [7, 8]. O6HapyxeHHoe P.B. MeTtposbiM 1 J1.C. Cecna-—
BMHOW AABNEHWE B3aMOLENCTBIMS TMMCOLMTOB CO CTBOMOBLIMU
KPOBETBOPHLIMM KIETKaMU 3aperMcTpupoBaHo B Ka4eCcTBe 0T—
kpbiTua MocypapcTBeHHbIM Kommtetom CCCP no genam nsob-
PETEHW 1 OTKPbITUI B [0CYy1apCTBEHHOM pPEECTPE OTKPbLITWA 38
Ne192 ot 1 pekabps 1977 r.

371 hakTbl ABMIUCH TOWM HEOBXOAMMOM OCHOBOW, Ha KOTO—
poW pa3BepHYNNCh LUIMPOKOMAacLUTabHbIe aKCNepUMeHTanbHble
nccnefoBaHus Nno U3yHeHno hyHKLUMIA CTBOMOBOW KPOBETBOP—
HOW KNETKW 1 1X PErynauum. 3Tv NccnefoBaHnsa NpoBOAUIUCH C
1965 ropa Ha npoTsxkeHun Gonee Yem 20-neTHero nepuoaa
KONMNEKTMBOM MMMYHOMNOroB Nof PyKOBOACTBOM akajemMuka
P.B. NetpoBa B VHcTuTyTE Brodmankm Munsgpasa CCCP, a
3aTem B ['ocynapcTBEHHOM Hay4HOM LeHTpe VIHcTuTyTe nMmy-—
Honoruy PefepansHOro Meanko—61MonornYeckoro areHTCTBea.
[pv NpoBefeHUM CCNEQ0BaHNI CMONbL30BaNNCh Pa3Hble NMHEN—
Hble 1 rMBprOHbIE MbILLM Pa3HbIX ranfoTUNoB, a TakKe KOHreH—
Hble, PEKOMBVHAHTHbIE Y MYTaHTHbIE MHWK, B T.4. CNEeuMansHo
BbIBOAMMbIE AR PELLEHNS NOCTaBEHHbIX 3a4a4, U pasnuyHble
MOLEMNbHbIE CUCTEMbI, CO3aHHbIE NCCNEAOBATENBCKUM KOMNeK—
TUBOM, N1 U3Yy4eHUs 0COBEHHOCTEN N MEXaHWU3MOB PErMcTpUpy—
eMbIX peakumin. 3To N03BOMMIO NOMY4UTb LEMbI Psg NMMOHEPCKMX
LaHHbIX, YH/KANbHOCTb KOTOPbIX BbINa BLICOKO OLIEHEHA Ha MeX—
LyHApOLHOM YpOBHE.

Jlumcpoyuntaphbiii KoHTponb AudichepeHYNPoOBKN
CTBOJIOBbIX KPOBETBOPHBIX KJIETOK, (hOpMUpYIOLNX
remMono3aTn4eckue KoJIOHUU B cesie3eHKe
061y4eHHbIX peLunueHToB

Y>Xe Ha paHHMX 3Tanax n3y4eHuns haKTopos, PerynmpyroLLIMX
ocHosHble thyHkumm CKK, 6bina ycTaHoBneHa BblpaxeHHasa 3a—
BMCUMOCTb UX AnddiepeHLMpoBKN OT B3aUMOAENCTBUS C CUH—
reHHbIMY numdoumTamy. Okasanock, YTO KNETKM KOCTHOMO Mo3ra
MbiLLer iuHuM CBA, TpaHCnnaHTMpOoBaHHbIEe NeTansHo 0bnyyYeH—
Hbim peunnueHtam (CBAXCS7BL/6BJ)F,, obpasytoT B ux ce—
ne3eHKax NPMMEepHO Takoe e YMCI0 KONOHWUIA KPOBETBOPHbIX




KNeToK, kak 1 B ceneseHkax cuHreHHblx (CBA) netanbHo o6ny-—
YeHHbIX MbllLen. [pn ogHoM 1 Ton Xe [o3e KOCTHOMO3roBbIX
KMETOK MPUHLMNNaNsHO OAMHAKOBBLIM BbIN0o 1 OTHOLLEHWE YMUC—
na KOMoHWUI 3pUTPOMAHOMO U rpaHynouuTapHoro Tinos (3/1) —
2,41 2,1.IHa4qe rosops, pogutensckme CKK B ceneseHke 06omx
reHoTunos AnddepeHLMpoBan1ch NPENMYLLIECTBEHHO B 3pUT—
pougHoM HanpasneHun. OgHako Npy TpaHcnnaHTaumm KneTok
KOCTHOro mosra mbiwert nuHum CBA B cMecun G CUHIeHHbIMM
numdoumTamm (KneTkn numdpatnyeckmx ysnos) netansHo 06—
nyyveHHbiM peuvnnerTam (CBAXCS7BL/BJ)F,, HO He Mbiluam
nnHumn CBA, pe3ko cHuxaeTcs (BnnoTb 40 NOMHOM OTMEHbI) Cro—
cobHocTb CKK chopmurpoBaTh B ceneseHke peumnmeHToB Ko—
MOHUW 3PUTPOMBHOMO TWNa NpU OAHOBPEMEHHOM YBENNYEHUN
YMCNEHHOCTW rpaHynouuTapHbix konoHun [9, 10]. C ysennye—
HVYEeM B CMeCH Ymcna numdioLmToB, oTHoLleHre 3,/ cHxanock
(c 2,0 po O,03) BMNOTL A0 NONHOW OTMEHbLI ANtthepEHLIMPOBKA
CKK B HanpaBneHunn apuTpono3asa. B atom cnyvae Ha cepuiHbIx
cpesax cenes3eHKkn 06ny4eHHbIX PeLnnMeHToB perncTpupoBsa—
NN KONOHWW TonbKo rpanynoumTtapHoro Tvna [10]. KoctHomos-
roBOE MPOVCXOXAEHME CENE3EHOYHbIX KONMOHUI BbINo foKa3aHo
C NMOMOLLIbI0 XpoMocoMHoro mapkepa T6T6 [11]. MNockonbky B
MOMHOCTbID CWHFEHHOM CWUCTEME [OHOP—PeunnmeHT
(CBA+CBAXCBA) numdhoumnTbl He BAVSANW Ha xapakTep andide—
peHuUMpoBKM cuHreHHbix CKK, 6bino 3akno4veHo, 41o numdoum—
Tbl, CTUMYNMPOBaHHbIE aHTUIreHoM (CO CTOpOHbI 06y4eHHOro
peuunueHTa), TopMo3AT 06pa3oBaHNe 3PUTPOUAHBIX KONOHWIA
CVHIEeHHbIMUW KINIETKaMu KOCTHOro Mo3ra 1 HanpasnsaioT and-
thepeHumposky CKK B cTtopoHy rpaHynonoasa [10, 121

Mony4eHHble pe3ynbTaThl OMbITOB bV BNepsble 4oNoXe—
Hbl P.B. MeTposbiM Ha XIl MexayHapogHOM KOHrpecce no ne-—
penusaHuio kposu (Mocksa, 17-23 aerycta 1969 r.), a 3atem
1 onybnukoBsaHsl [5, 6, 13]. B nHbIX aKcneprMeHTanbHbIX CUC—
Temax akT casura guddeperHumposkm CKK B HanpasneHum
rpaHynonoasa nof BAVSHWEM CUHIEeHHbIX NIMMAoOLMTOB 6bIn Noa—
TBEpXAeH AnoHckummn [14] n amepukaHckummn [15] ncenepo—
BaTenaAMu.

3dhchexT annoreHHon MHrM6UUUN N ero oTMeHa

CUHreHHbIMU nuMdpoynTammn

B otnnune ot CKK mbiwen nuHum CBA, TpaHcnnaHTaums
netanbHo 06ny4eHHbIM Mbitam (CBAXCS7BL/BJJF, knetok
KOCTHOrO MO3ra MbilLIe ApYroro poAMTENbCKOro reHoTuna —
C57BL/6J — conpoBoXAaeTcs pe3kKMM CHUKEHUEM YMCna ce—
ne3eHo4YHbIX KonoHur (1,6+02), no cpaBHEHWIO C 1X KONMYECTBOM
B Cene3eHKe neTanbHo 06My4YeHHbIX CUHMeHHbIX PELIMMMEHTOB —
C57BL/6J (37,5+3,4). [pn 3TOM 4YMCNO KONOHWA 3pUTPONL—
HOro Tvna yBenuyMBanock, oTHoweHre 3/ Bo3pacTtano ¢ 1,6
B Cene3eHKe CUHreHHbIX Mblllern Ao 4,0 — B ceneseHke MbILLei
F, [8]. 3T0T athdhekT n3BeCTeH B NuTEpaType Nof PasHbIMM Hav—
MeHoBaHuAMK (3dachekT annoreHHom MHMMbuumK, 3chdiekT pen-—
peccum CKK, 3duchexT rmbpumgHon pesncteHTHoCTH, 3ddiekT
CVHreHHOro NPeanoYTeHNs — N1 KNEeTOK, XapaKTepPU3YHOLLIMXCSA
npeanoYTUTENbHLIM POCTOM B CUHMEHHOM OpPraHn3Me, No cpaB—
HEeHWI0 C peunnmeHTom ruépupHoi npupofpl). OH 06b14HO Npo—
ABnAeTcs B oTHowweHun CKK ogHoro 13 gByx poguTenbCcKmx
reHoTUNoB, AeTanbHo oxapakTepu3osaH B paboTax [9, 10, 12,
16]. SdhdhexT annoreHHon NHMMBULMN He 3aBUCUT OT BO3pacTa
pnoHopos CKK, pervctprpyetcs npy TpaHcnnaHTaumm obny4eH—
HbIM MMBPUAHBLIM peLMneHTaMm, KNeToK aMBpUOHansHONM NeveHr
(13-16-cyTo4HbIE 3apOAbILLM) U KOCTHOrO MO3ra MnonoBo3-—
penbix unu ctapblx (3—Mecs4yHble, 2-neTHre) MbIlen poan-—
Tenbckoro reHotuna (C57BL/6J) [17]. B konnyectBeHHOM 0T—
HoLueHnn adpchekT cnabo BblpaxeH Ana kneTok ceneseHku [9],
copgepxaten kak CKK, Tak n numdoumTbl, OTMEHSIETCA NpU CO—
BMECTHOW TPaHCMNNaHTaLMN PeLmMnMeHTaM—rnépuaam KNeTo4HbIX
B3Becen, copepxaLymx CKK penpeccrpyemoro poautensckoro
reHoTMna B CMeCcK C CMHreHHbIMU numdioumTtammn [S, 18,19, 201

nnun knetkamu Tumyca [171. OgHako v B 3TOM cry4ae, HecMoTps
Ha 3aMeTHOoe ycuneHne KonoHveobpasytoLen aktneHocTy CKK,
xapakTep vx adhepeHUMpPOBKN N3MEHSAETCA Nog BAMAHNEM
CUHIEeHHbIX MMMOLIMTOB CTUMYNMPOBaHHBIX @HTUIEHOM C npe-—
NMYLLIECTBEHHO 3PUTPOMAHOM0 Ha NPEVMMYLLIECTBEHHO rpaHyno—
umTapHbIn NyTb passutusa. OtHowenne 3/T nagano c 4,4 oo 0,6
[19, 20, 211].

JlnmdcpoyutapHeii KoHTpons AndhghepeHUNPOBKN
CTBOJIOBbIX KPOBETBOPHBIX KJIETOK, (hopmMupyiowmx
«paHHue» U «no3gHue» reMorno3TuvecKne KosoHun

B cesie3eHKe 06J1y4eHHbIX peynnueHToB

Bbino nokasaHo, 4TO KOMOHUM FEMOMNO3TUYECKUX KIETOK B
ceneseHke 065y4eHHbIX peLmnMeHToB hopMUPYHOT, MO MEHbLLIE
mepe, aBa Tvna npegectseHHMKoB (CKK). «PaHHne» konoHum
(7-8-cyTo4Hble]) 06pa3yoT NPEVMYLLECTBEHHO KOMMUTMPO—
BaHHbIe NPeALLIEeCTBEHHNKN 3PUTPOMAHBIX KNETOK, «N03QHUEY
(10-12-cyTo4Hble) — MeHee 3penble CTBOMIOBbIE 3NEMEHTDI,
cnocobHble AndithepeHLMpPoBaTLCA B HAaNpaBneHuy pasnmyHbIX
POCTKOB KPOBETBOPEHMS. [0Ka3aHo TakxXe Hann4me «NepemucT—
PYIOLLIMX) KOMOHWIA, BbISBNSEMbIX HA BCEX CpoKax HabnopeHus
[22]. Kak oka3zanock, 12-cyTo4Hble KOMoHWKW, 06pa3yroTcs He
NPUMUTUBHLIMI CTBOMOBbIMM KneTkamm [23], kak 3To nonaranock
paHee [22], a hopmupyroTCcA, NO-BUAMMOMY, BCE XE UHbIMMU,
meHee kommuTpoBaHHbiMu CKK, no cpasHeHuio ¢ CKK, chop-
MUpyroLLmMK 7 -8—-cyTouHble KonoHun [24, 25].

XapakTtepucTuky andicpepeHumposkm CKK Ha pasHbix aTanax
06pa30BaHnsi KONOHUIA 13yYanu B 3aBUCUMOCTW OT reHoTvna
[OHOPOB KOCTHOMO MO3ra, COYeTaHUs reHoTUMNOB [AOHOP—peLmnm—
EHT, BKITIOYEHUSA B KOCTHOMO3rOBOW TPAHCMNAHTaT T-NMMoLInMTOB
UK VX 3NVMMUHaLMW B pe3ynbTaTe TUM3KTOMUM NOoNoBO3penbIX
[OHOPOB KOCTHOrO MO3ra.

Onpepenexuve 4ucnenHocTn CKK B ceneseHke CUHrEHHbIX
PELMNMEHTOB Ha 7—8 cyTku nocne neTanbHoro o6ny4eHns noka—
3arno, 4TO UX COfiEPXXaHNe B KNETOYHOM MOoMnynsuum onpeaenseT—
CS MCMOMNb3yeMOW TKaHbO U FEHOTUMNOM XMBOTHbIX. B nonynsaumm
crneHoumToB cogepxaHne CKK B 10-20 pa3s meHbLLE, No cpaB-—
HEHWIO C X COfepXXaHeM B KOCTHOM MO3re, B NMonynsumm kne—
TOK NMpaTU4ecKmx y3nos, TMMyca Ui ronosHoro mosra CKK
He BbiABnsatoTcsa [16, 26, 27, 28]. Npy BHyTpUBEHHOM TpaHc—
nnaHTaummn 10° cnneHouMToB CUHIrEHHBIM NeTanbHO 0bny4eH—
HbIM >XMBOTHBIM Y1CNO OMpPERENAemMbIX KONOHWA B Cene3eHke
CoCcTaBnsno B cpegHem: y Mbiwen nuHnn CBA — 12,8; C57BL/
6J - 14,7. A - 16,8; (CBAXC57BL/6J)F, — 18,5; C3H - 27;
CC57BR - 45,6; CC57W — 59,5 [16].

Onpegenenne xapakTepa anddepeHumposkm CKK B pa3Hble
cpoku (5, 7, 9, 12, 14 cyT) nocne TpaHCANaHTaunmM CUHIEHHbIX
KNEeToK KOCTHOro Mo3ra neTanbHo 065y4eHHbIM MbllLam pas-—
HbIX FTEHOTUMOB HEe BbISBUNO OTINHUIA B BENNYMHE OTHOLLIEHWSA
3/T, KOTOPOE Haxo[WNoch B NPefenax oOAHMX 1 TeX Xe BENMHMH
- 1,6-2,8 [29]. MNpyHumnmanbHo cxofHble pesynbTaTbl nonyye—
Hbl NPW TPaHCNNaHTauuy netanbHo 06ny4YeHHbIM peLmnueHTam
(CBAXC57BL/BJJF, kneTok KoCTHOro Mo3ra poanTenbLCKuX re—
HoTunos CBA n C57BL/6J, xapakTepu13yLUMXCA pasHom
4yBCTBUTENLHOCTBLIO K NPOSBRAEHUIO 3thdhekTa annoreHHom UH—
rmovumm — cunbHom no otHowleHnto K CKK reHotrna C57BL/6J
1 He3Ha4uTenbHom — no oTHoweHuto K CKK reHoTvna CBA. IMpu
MCTONOrM4ecKoM aHanmse 7— 1 1 2-CyTO4HbIX KONOHWI OTHOLLIE—
Hue 3/T Haxopmnock B MPeAenax OfHMX U Tex Xe nokasaTenen —
1,8-2,6 [12].

BHe 3aBMcMMOCTV OT CPOKOB aHanusa nocne obny4eHns
(5-14 cyT), Ha TMCTONOrM4ecKmx cpesax ceneseHkn 06y4eHHbIX
peunnuerTtos (CBAXCS7BL/BJ)F,, nonyyaBLumnx TpaHcnnaHTar
poguTtenbckmnx (CBA) kneTok KOCTHOro Mo3ra B CMECU C CUH—
reHHbivMn (CBA) knetkamun numdatmnyeckmx y3nos, Habnoga-—
nun casur audhchepeHumposku CKK B cTopoHy rpaHynonoasa —
oTHoweHne 3/T coctasnano 0,3-0,5 [29].

*



B uenom, gaHHbIe, Nony4YeHHbIe B pa3HOM NOCTAHOBKE OMbl—
TOB, HEe BbIABMNW MPUHLMAMAENBHLIX PA3Nn4YMin B xapakTepe
ondhbdhepeHumpokm CKK B «paHHmey (5-7 cyTkun) n «nosgHmney
(12-14 cyTkn) cpoku nocne TpaHCMNaHTaLMmM TOMbKO KNeTOK Ko—
CTHOr0 MO3ra Unn KNeToK KOCTHOr0 Mo3ra B CMECU C CUHIEHHbI—
My umdioumTamun. Kak Ha ypoBHE «paHHUXY, Tak U Ha ypoBHe
«no3gHux» konoHun andychepeHumposka CKK HaxoamTes nof
BbILLIEOMNCAHHBLIM NuMdoUMTapHLIM KoHTponem [12].

JInmdcpoyuntapHeii KoHTpons AndghepeHUNPOBKN

CTBOJIOBbIX KPOBETBOPHBIX KJIETOK, (hopmMupyiowmx

remMmonoaTn4eckue KoJIoHUM B KOCTHOMO3roBo#

nonoctu 0651y4eHHbIX peyunueHToB

Kak okasanocb, aHanornyHble NpoLecchl pa3BMBaloTCA B
KOCTHOM MO3re 06ny4eHHbIX peumnmMeHToB. Beino nokasaHo, 4To
B KOCTHOM MO3r€, B OT/IM4ME OT CeNe3eHKn, reMonoas ngeT npe—
MMYLLIECTBEHHO B CTOPOHY 06pa30BaHWs KOMOHWA FpaHynoum—
TapHoro TMna. Tak, Npy TpaHCMNNaHTaLUum KNeTok KOCTHOro Mo3ra
Mbiwen nuHnum CBA B KOCTHOM Mo3re netaneHO 06nyYeHHbIX
peuvnuenTos (CBAXCS7BL/6J)F, noHopckre CKK diopmupy—
tOT KOTOHWN MPEVMYLLIECTBEHHO rPaHyNoLMTapHOro TUMa, 0THO—
weHne 3/ coctaBnseT Ha 8-9 cyTkun nocne obnyyeHna 0,55-
0,57. MNpn BKNOYEHUN B KOCTHOMO3IOBYO CMECb CUHIEHHbIX
(CBA) numcbountoB numdaTtn4eckux y3nos oTHoweHve 3/T
napaet go 0,14 [10]. Vina4e rosops, numdioumnTbl, B3aMogen—
cTBysA ¢ cuHreHHbIMu CKK, nameHsoT HanpaeneHune nx audde—
PEHLIMPOBKMN B CeNe3eHKe C NpevMyLLECTBEHHO 3pUTPOMAHOM0
MyTV Ha NPENMYLLIECTBEHHO rPaHynoLMTapHbIA, B KOCTHOM MO3re
- ycunusatoT andhcheperumposky CKK no nytn rpaHynonoasa
[10, 30, 31]. MNockonbky B MOMHOCTLH CUHIEHHOWM CUCTEME J0—
Hop—peunnueHT (CBA+CBAaCBA), kak 1 B BbilLLe NPYBEAEHHbIX
pesynbTaTtax onbiroB [32], xapaktep anddhepeHumposky CKK
nof BNMSIHUEM NMUMCIOLIMTOB HE 3MEHSIETCSA, CAENaHo 3akIo—
yeHue o ToMm, 4To CKK B KOCTHOMO3roBOW NoNOCTV U3MEHSOT
TUNMYHOE ANA HUX HanpaBneHve anddepeHLMpoBKX Nog BAN—
SHNEM CUHIEHHbIX aHTUIEHHOCTVMYNMPOBaHHbLIX (CO CTOPOHbI
0bnyyeHHoro rmbpugHoro peumnuenTa) numdounTtos [9].

VlccnepoBaruve xapaktepa gndidheperumposkn CKK B kocT-
HOM MO3re MbILLIEN MOKa3ano TakXe BO3MOXHOCTb N3MEHEHUS
NX pasBUTUA 1 B CTOPOHY apuTponoasa [31]. Tak, npu pasnny-
HbIX BO3[ENCTBMSAX, CONPOBOXAAIOLLMXCA NepepacnpefeneHmn—
emM T-nMMdIoUMTOB 1 MUrpaumen Nx B KOCTHbIN Mo3r 6e3 nx
npeaBapuTENbHON aHTUMEHHOW aKTMBaLMM (MHbeKUMU rMapo—
KOPTU30Ha, CTPECCOBbIE HAarpy3Ku, TPAHCMNaHTauus NeTansHo
06mny4eHHbIM PELIMMMEHTAM CUHIEeHHbIX CybneTanbHO 06yHeHHbIX
KNETOK KOCTHOMO MO3ra B CMECY C CUHMeHHbIMW TUMOLMTaMU 1
np.) B KOCTHOMO3rOBOM MOMOCTN XMBOTHBIX PEFMCTPUPYETCA
nameHeHve anpdepeHumposku CKK ¢ npenmyLLecTBeHHO rpa—
HYNOLIMTApHOro Ha NPEeNMYLLIECTBEHHO 3pUTPONAHBIV MyTb KPO—
BeTBOpeHusa — oTHowleHne 3/ BospacTtaeT ¢ 0,6 go 1,2-2,0.
B atux xxe ycnosusx, Hanpumep Npu ropmMoHarbHbIX Harpy3kax,
CnneHoumnTbl hOpPMUPYIOT B KOCTHOMO3rOBOW MOMOCTW KOMOHWN
NpenMyLLIECTBEHHO rpaHynoumMTapHoro Tina. /IHave rosops, npu
nHbekumsax ropmoHa CKK kocTHoro mosra gudhchepeHumpytoTcs B
KOCTHOMO3roBOV MOMOCTV PELMNMEHTOB KaK KIETKWU Cene3eHku, a
KMNEeTKM Cene3eHKn — Kak KIeTKM KOCTHOro Mo3ara. PeaynbTaTbl 3Tux
3aKcnepumMeHToB 0606LLeHs! B paboTe [12].

T-numdhoyntapHbii KOHTpONL AndhghepeHUNPOBKN

CTBOJIOBbIX KpPOBETBOPHbIX K/1IETOK

[ns xapakTepucTukn NMMgoLMTOB, KOHTPONMPYHOLLMX NPo—
uecc g depeHUMpoBKkM cuHrerHbix CKK, ncnonb3osanu num—
dhovaHble KNeTKN 13 pasHbIX UCTOYHMKOB (Mbiwn nuHum CBA),
TpPaHCNNaHTMpYyeMble B CMECU C K/1eTKaMn KOCTHOro Mo3ra
(Mbiwn nuHum CBA) neTanbHO 06nyYeHHbIM peunnMeHTam
(CBAxC57BL/BJ)F,. Ha 8-9 cyTkn nocne TpaHcnnaHTauum Ha
CEpPUNHBIX Cpe3ax Cene3eHkun peumnmeHToB CHMTaNM YCo Kono—

HU pasnuyHbIX ructonornyeckmx Tmnos [32, 33]. HanbonbLuyio
aKTUBHOCTb MPOSABNANM HedhpaKLMOHNMPOBaHHbIE KNETKU numda—
TUYECKMX Y3M0B, Nof X BnsiHYeM oTHoleHne 3/ naganoc 2,4
o O0,17. CxopgHom aKTUBHOCTbIO XapaKTepU30BanCh KNeTku
nmMcpaTNHecKmX y3noB TM3KTOMMPoBaHHbIX AoHopos (3/1 0,19).
Mo cpaBHEHWIO C KOPTU30HPE3NCTEHTHLIMU KNeTKamMu numda—
Tyeckux yanos (3/1 0,25) nnu HedpakLMOHMPOBAHHBLIMU KNET—
Kamy numdaTMHecKmx y3noB CyLLECTBEHHO MEHbLLYIO aKTUB—
HOCTb MPOSABASANN KOPTU30HPE3NCTEHTHbIE TUMOLMTBI, KOTOpPbIE
661 NpumepHo B 5 pa3 bonee akTVBHbLIMW, MO CPaBHEHUIO C
HedhpakumoHmpoBaHHbIMK KneTkamun Tumyca (3/T 0,1 n 0,5,
cooTBeTcTBEHHO B Ao3ax B 10 pa3 npesbilLatoLLyX KOMMYeCTBO
TpaHCcNnaHTUpyeMbIx Hed)pakLMOHMPOBaHHbIX KNeToK nuMmda—
Tnyeckmx y3nos). T-numdoumTsl N3 NMMaTNHecKmx y3nos
T-MbliLen xapakTepr30BanmnCh TakoW Xe aKTUBHOCTbLIO, Kak 1
KNeTKM NUMAaTUHECKNX Y3NOB MHTAKTHbIX XXMBOTHbIX, OAHAKO
T-numdbounTbl N3 ceneseHkn T-MbiLLen He BASANM Ha NpoLecc
andhdpepeHumposky CKK B HanpasneHun rpaHynonoasa. Heak—
TUBHBIMM BbINn TaKxe B-numdioumnTsl 3 nuMaTUYecKyX y3nos
B-mbiwen [12, 21, 32, 33, 341.

B uenom, nony4erHble hakTbl AEMOHCTPUPYIOT, YTO And—
thepeHumpoBka CKK HaxoguTcs nof KOHTponem AMmdoLmnToB
T-crctembl MMyHUTETA. [poBEAEHHbIN [eTanbHbIA aHann3 pe—
3ynbTaToOB 3KCNEPUMEHTOB M0 T-NMMAOLMTapHON 38BUCYMOCTH
anchdhepeHumposkn CKK no3sonmn 3aknioymTb, YTO B3anNMOopen—
cteme T-numdouutoB ¢ CKK He onocpeayeTcs Yepes peakumio
«TpaHcnnaHTaT npotue xo3auHay (PTIX), pernctpupyemsie
athhekTbl ABAAOTCA CNEACTBYEM MPAMOro B3aMMoAencTBms
nMMOUMT-CTBONOBAA KNETKa B NPUCYTCTBUMN TKAHEBbLIX aHTV—
reHos [4, 9, 11, 12, 35, 36]. JTumcbounTsl, KOHTPONMPYOLLIE
npouecc auddepeHumposkm CKK, bbinv HassaHbl T-gudide—
peHumpylowmmn (Td) [12, 21, 32, 371.

Tumundeckunii KOHTpoOnb AndhhepeHLNPOBKN
CTBOJIOBbIX KPOBETBOPHbLIX KJ/IETOK

Onsa nccnegoBaHna ponu TMMmyca B npouecce gudide—
peHuuposku CKK BbINONHANN TUM3KTOMUIO AOHOPOB KOCTHOMO
MO3ra, PELMNMEHTOB Mn Kak [JOHOPOB KOCTHOro MO3ra, Tak 1 pe—
LmneHToB. KonoHMM pasnnyHbIX McTONorM4eckyx TUNoB cyuTa—
N Ha CepUIHbIX CPe3ax CeneseHKn peLmunmMeHToB, Ha 8-9 cyTku
nocne nx netanbHoro obnyyeHus. BeiknioveHre thyHKUMN TUMY—
ca conpoBoxganoch casurom audichepeHumposkm CKK B cTo-
pOHY 3pUTPOMN033a, 0THOLLEeHVe 3/ ysennymsanocsk ¢ 2,2-2,4 Ao
5,2-14.,5. 31oT adhchekT Habnoganu Kkak Npu TpaHcnnaHTauum
KNETOK KOCTHOMO MO3ra TMM3KTOMUPOBAHHbIX MbilLer (MbILLn
nnHum CBA) cuHreHHbiM netansHo 06ny4eHHbIM peumnveHTam
(M nnHum CBA), Tak 1 netanbHo 06ny4YeHHbIM peumnueH—
Tam rubpuaHon npupoasl - (CBAXCS7BL/6J)F,. Bknovexne B
KOCTHOMO3roBOW TPaHCMNMNaHTaT CUHMEHHbIX T-NMoLMTOB
(Mbium nnHKMKM CBA) yBennymBano BbIXOf KOMOHUA MUEOVAHOM0
Tuna, Hopmanusosano anddepeHumposky CKK B opraHname
cuHreHHoro peumnuenTa (CBA) v npuBoavno K ee pe3komy CABUMY
B CTOPOHY rPaHyronoasa B OpraHn3me peuvnmeHTa rubpugHoi
npupogel. OTHoweHre 3/ nagano ¢ 5,2-14,5 po 2,9-6,0
(peumnuenTtsl CBA) n ¢ 4,7-5,4 go 0,1-0,2 (peunnuenTbl rnb—
puvasl F,) [33, 38, 134].

B cooTBeTCTBMM C NpUBEAEHHBIMY (haKTaMM Mo aHanmn3y Tu—
Muyeckoro KoHTpons dyHkumn CKK HaxopsaTtcs pesynbTaThbl
3KCMepuMMeHToB Mo nccnegosaHnio andicheperumposku CKK
HOBOPOXXAEHHbIX MbILLIEN, XapaKTEPU3YIOLLMXCH MUHMMAaIbHBIM
KONM4ecTBOM (hyHKLIMOHAMNbLHO aKTUBHbIX T-NMMdoumnToB, nnm
CTapbix MbiLLen (24—-28-Mecsi4HbIX) C TUMUYECKOW MHBOMIOLIMEN.
B atux onbitax netansHo 061y4eHHbLIM NONOBO3PESbIM MbiLLlam
(CBAXCS7BL/BJ)F, TpaHcnnanHTtuposani CKK-conepxatuve
KNneTky neveHn (HOBOPOXAEHHbIE MbILLNM] KOCTHOrO MO3ra u
nepnepnyeckon KpoBN CUHTEHHbIX XXMBOTHbIX Pa3HOro
BO3pacTa — HOBOPOXAEHHbIX, 2—HefdernbHbIX, 2,5— 1 26—-mecay—
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HbIX. Kak 1 Bo Bcex Apyrvx akcnepvmeHTax, Ha 8-9 cyTkm noc—
ne 06ny4eHVs B Cene3eHKe CYMTan Y1MCno MakpoCKOMUYecKn
BNONMbIX KOMOHUI, 8 Ha ee CepUnHbIX CPe3ax — YMCIN0 KONOHUI
pasHbIx rMcTonornyeckmx Tmnos. Beino nokasaHo, 4To andide—
peHumposka CKK goHopckoro KocTHOro Mo3ra (HoBopoXXAeHHbIe
XMBOTHbIE N 26-Mecs4Hble] Lina ¢ npeBanMpoBaHnemM apuT—
ponoasa, T.e. Tak Xe, kak 1 auddepeHumposka CKK TumakTo-
MUpoBaHHbIX Mbien. Bennunna 3/ coctasnana 4,5-10,1.
[obaBneHne K KOCTHOMO3roBOMY TPaHCMANaHTaTy cTapbixX
(26—-Mecs4HbIX) MbILLEN CUHIEHHBIX KIIETOK TUMYCa Wi M-
thaTnyeckmnx y3noB XMBOTHbIX B BO3pacTe 2,5 mec obecne4ymsa—
no Hopmanusaumio andpcpeperHumposkm CKK — otHowuenne 3/T
nagano ¢ 5,0 go 2,0-2,2 [32, 39].

PesynbTaThl 3KCNEPUMEHTOB MO N3YHEHN0 KOHTPONA T-cu—
ctemon nmmyHuTeTa dyHkumn CKK nogpobHo npoaHannanpo-
BaHbl B pabote [12]. CoenaHbl cregytoLLme 3akmioYyeHus.

1. Mpoueccel andchepeHumposkm CKK HaxoadaTcs nof co—-
BMECTHbIM T—-nNMdIoLIMTapHBIM Y TUMUYECKUM KOHTPOMEM.

2. Noa koHTponem T-cucTembl UMMYHUTETa HaXOAATCA He
Tonbko npoLecchl auddheperHumposkm CKK, Ho v gpyrue nx doyH—
Kumn: nponudpepaummn n camoobHoeneHns. Kak BygeT nokasaHo
HWXe, T-cuctema MMMYHUTETE KOHTPOMPYET Takke MPOLEeCCh!
murpaumm CKK.

3. Hopmanuaauma npouecca gnddeperHumnposkn CKK,
HapyLleHHon npu T-ummyHogedmumTe (BbiKoYeHne dyHK—
Lunn TMyca), NPOMCXOANT B MOMNHOCTLIO CUHIEHHOW CUCTEME,
He Tpebysa aHTUreHHon ctumynaumm T-numdounTos, Toraa
kak casur audichepeHumposkn CKK B cTopoHy rpaHynonoasa
OCYLLECTBNAETCHA aHTUreHHOCTUMYNUMPOBaHHBIMU T-Numdo-—
unTamm.

4. lameHeHwve xapakTtepa audchepeHumposkm CKK B nonHo-
CTbH CUHIEHHOWN CYCTEME AOHOP—PELMNEHT 1 ero HopManm3a—
uMs B peaynbTaTe TpaHCMnaHTauum CUHreHHbIX T-numdoumnTos
NnoaTBeEPXAaeT npsaAMoe B3avmMopencTteme numdcoumTos n CKK,
1 4TO OHO He onocpegyetcs Yepes PTTX.

BaxHbiM cnegcTBremM nNpoBefeHHbIX UCCNefoBaHni aBr—
Nnock CO3[AaHne 3KCNePYMEHTaNbLHOM CUCTEMbI, MO3BONAOLLEN
MofenuposaTb HanpasneHne gudchepeHumposkm CKK vepes
NUMOLIMTAPHBIN KOHTPOMb — M3MEHATbL €€ C HOpManbHOM Ha
3PUTPONAHYIO U C 3PUTPONAHON Ha rpaHynoLmTapHyto.

T-numdpoyntapHbiii KOHTPONbL nponudhepalun

U camoo6HOBIEHNAI CTBOJIOBbIX

KpOBETBOPHbIX KJIETOK

3akntoyeHne o T-nMMoLMTapHOM U TUMUHYECKOM KOHTPO—
ne pudpdrepeHumposkm CKK HeogHokpaTHO MoaTBepXAanoch
MHOrOYUCAEHHBIMU 3KCNEPUMEHTaNbHLIMU NCCNeaoBaHNAMI
MHOIMX Hay4HbIX KOMNEKTUBOB. 3HAYMMOCTb OTKPbITOM U OMNn—
caHHow npobnembl T-numdoumTapHoro KoHTponsa dyHkumn CKK
obycnoBuna He3aBMCHMOE NMPOBEAEHWE ABYX CneunanbHbIX
¢hopyMOB MO UMMYHOMNOMMKW, MOCBSALLEHHBIX T—KNeTo4HoM pery—
nauun remonoasa [40, 411.

Bbino yctaHoBneHo, YTo NoA KoHTponem T-numdoumnToB
HaxogaTca un apyrme dyHkumm CKK — npoueccel ux nponun-
thepaummn n camoobHoBneHusA. Kak yxe oTMe4anoch, nepeble
pJaHHble 0 3aBMcumocTu nponudepaummn CKK ot B3anmogen—
cTBMA ¢ numdoumnTamm 6einm nony4veHsl P.B. MeTpoBbiM 1 co-
TpyaHvkamun n gonoxeHsl B 1969 r. Ha Xl MexagyHapogHom
KOHrpecce no nepenuBaHnio KpoBwu. 3Tn paboTel nonyYmnm
pfanoHenllee aKcnepumeHTansHoe passuTtue. Ha atom xe
KoHrpecce 6bin npeactaeneH goknag D. Barnes n coasTopos
[42], B koTOpOM aBTOpPbLI NOATBEPAMNM 3akntoveHns P.B. NeT-
poBa 0 NIMMoLMTapHOM KOHTPOSE NPOLIeccoB nponundepaumn
CKK. 3pecb e Mbl 0TMETMM Hanbonee 3Ha4YMMble nccneno—
BaHWS, pa3BMBLLME 3TU BbIBOAbI B UHbLIX 3KCMNEPUMEHTaNbHbIX
cucTeMax v noaTeBepAmBLUMe 3aknodveHns P.B. Metposa u
COTPYAHVKOB 0 T-NMOLMTapHOM 3aBUCUMOCTY Takmx qoyHK—

umin CKK, kak nx nponudepaumns n camMoobHOBNEHNE.

B onbiTax ¢ pa3nuyHbIMM BOSAENCTBUAMMN Ha KNETKM KOCT—
HOro MO3ra — BBE[EHMNE AOHOPaM KOCTHOr0 MO3ra MUTOreHoB
KoHA vinn @A [43, 44], obnyyeHne B gose 1,8 p [45], o6pa-
60TKa KIETOK KPONN4ben aHTUCbIBOPOTKOM K aHTUreHam ronos-—
Horo moara mbiwen [46, 47, 48], aHTUCLIBOPOTKON K aHTUIreHy
Thy-1 [49, 50] nnun B pesynbTaTe TpaHCnnaHTaummn KIeTok Koc—
THOrO MO3ra MbiLer ¢ annenem Thy—1.2 netansHo 06y4eHHbIM
Mbilwam ¢ annenem Thy-1.1, MIMMyH13MPOBaHHLIM TUMOLMTaMM
XMBOTHBIX C annenem Thy-1.2 [51], pernctpuposanu peakoe
CHWXeHVe KonoHneobpasytoLLen cnocobHocTn CKK.

[obasnerve K 06y4eHHbIM 1Ny 06paboTaHHLIM MUTOreHa—
MW U @aHTUCLIBOPOTKaMM KIMETKaM KOCTHOMO MO3ra MHTaKTHbIX
CVHIEHHbIX TVMOLIMTOB HOPManu30Barno KONoH1MeobpasytoLLyo
crnocobHocTb CKK. OgHako aobaBneHmne TUMOLMTOB K MHTAKTHBIM
KMETKaM KOCTHOIr0 MO3ra CUHIEHHbIX MON0BO3PENbIX XUBOTHbIX
He BruAno Ha cyHkumm CKK. SdadhekT yecmneHns konoHneobpa-—
30BaHWA Habnopancs b Npy fobasneHy TMMOLMTOB Nono—
BO3perbIX MbILLEN K KNETKAM KOCTHOrO MO3ra Wi CeneseHkun
HOBOPOXAEHHbIX XMBOTHbIX [52].

B cny4ae TpaHcnnaHTauum KNeTok KOCTHOMO MO3ra MblILLIeN
¢ annenem Thy-1.1 netansHo 06ny4eHHbLIM MbILLaM C annenem
Thy-1.1, UMMYH13MPOBaHHBEIM TUMOLIMTaMU XXNBOTHBIX C anne—
nem Thy-1.2, konoHrneobpasytoLyasn cnocobHocTe CKK Tak xe,
KaK ux xapaktep andepeHLMpoBKY, HE N3MEHSANKCH.

Y MbliLwen ¢ makpoumTapHon aHemmen W /WY nssecteH re—
HeTu4eckun aedekT, obycnosnMBaLLMA HENONHOLEHHOCTb
KpoBeTBOpeHus. C4nTanochk, YTo reHeTn4ecKkuin AedhekT peanv—
3yeTcs Ha ypoBHe CTBOMOBOW kneTku. S. Sharkis n coasT. [50]
YyCTaHOBMAM BO3MOXHOCTb HOpManusauumn nponvdiepaumm un
anchcdhepeHumposkm CKK ¢ Hopmanusaumen KpoBETBOPEHNS Y
3TVIX MbILLIEN C MOMOLLbIO T-NM0oLMTOB HOpMarbHbIX JOHOPOB.
ABTOpbI HA3BaNM 3TN KNETKN HyBCTBUTENBHBLIMM K aHTUT3Tackl—
BOPOTKe perynatopHbiMun knetkammy — TSRC (antitheta—-sensitive
regulatory cells). PerynatopHbie KNeTky, 4yBCTBUTENbHbIE K aH—
TUT3TaCbIBOPOTKE, COAEPXATCA TakxXe B KOCTHOM Mo3re. Tak,
6bIN0 NOKA3aHo, YTO KNETKW KOCTHOMO Mo3ra, obpaboTaHHble
aHTUCbIBOPOTKOM K aHTUreHy Thy—1.2, dyakTn4eckun NonHOCTbLIo
yTpa4msanv nponndepaTUBHYI aKTUBHOCTb, OHU He HOPMUPO—
Banu KONOHUWM B CENe3eHKe U He HOPManM30Banu aHeMuIO y
mbien W,/ W' [68]

Mponuchepauuio CKK 1 nx gaudichepeHumpoBKy B Hanpas—
MEeHUN rpaHynonoasa ycunueanu v CUHIeHHblE TUMOLNTI,
TPaHCMNaHTMPOBaHHblE BMECTE C KNeTKamy KOCTHOro Mo3ara
cuHreHHsiM cybnetansHo (600 rd unu 6 Gy) unu netansHo
(750 rd unn 7,5 Gy) 06ny4eHHbIM Mblwam nuHum C57BL/6 ¢
myTaumen bg/bg [53].

B npoueccax T-numdhouutapHomn perynauyum nponudepa—
TuBHoM akTmeHocTM CKK y4acTBylOT He TONbKO XenmnepHble,
HO 1 cynpeccopHble T-KneTku, B 4aCTHOCTU, aKTUBMPYEMbIe
npv o6paboTke KNeTok KOCTHOro Mo3ra muToreHamu [43, 44].
Kak yxe oTMe4anochb, B 3TUxX Cly4Yasax konoHneobpaayroLlas
aktTusHocTb CKK nagaeT, Ho 0Ha HopManuayeTcs Npy TpaHc—
nnaHTaumMm peumnmeHTaMm TUMUYECKUX KNeTOK UHTaKTHbIX
KUBOTHBIX.

MNomnmo npoueccos nponudepaumn 1 anddepeHLMpoBKU
CKK, nog koHTponem T—crUcTEMbI UMMYH/TETE HAXOAATCA Tak—
>Ke MPOoLecChl X CaMo0bHOBNEHNSA, yeunmBatoLLmecs B 2-3 pasa
B pesynbTaTe B3aMMOOENCTBMA C TUMUYECKUMY KneTkamu. [po—
LilecCbl CaMOOBHOBNEHWS XapaKTePU3YOTCA NMHENHON crneun—
dn4HOCTLIO (XOpPOLLIO BbIpaxeHs! y Mbien nnHnin C57BL/6 n
BALB/c, Ho He y mbiwern BED2F1), 3aBUCAT 0T COOTHOLLEHMSA
TUMOLIMTOB W CTBOSOBbIX KONoHneobpasyowmx eanHumy, (KOE) —
onTtumansHoe 50:1 1 oT Bo3pacTa 4OHOPOB TUMOLMTOB (adhdek—
TBHbI 4-5-HepenbHble, a’l2-26-HeaenbHble — Mano— UnmHe—
athdpexkTvBHbI). [peasapuTensHoe 06y4eHne TUMOLTOB in vitro
B go3e 1500 P ycunmeaeT nx cnocobHOCTbL BAUATL HA cCamMo—
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nognepxaHue CKK [114]. ObpaboTka KNeTok KOCTHOro Mo3ra
aHTUCLIBOPOTKOM K aHTUreHy Thy—1 npakTn4ecku nonHoCTbIO
nmaeT nx cnocobHocTb K camonogaepxaxuio [50].

Perynsauusa cghyHKynii cTBO/IOBbIX KPOBETBOPHbLIX

K/1eToK npepwecTBeHHuKamu T-numgpoyntoB

BbiscHeHwe npupogsl T-nnmdoLmnToB, perynmpyoLLmx npo—
ueccol nponudepaumm n guddepeHumnposkn CKK, BbisBuno
Heo6X0AMMOCTb B3aUMOAENCTBNA ABYX TUMOB KIETOK, onpeae—
NAEMbIX B KOCTHOM MO3re HopmarbHbIX Mbilern. OgHa 13 Takmx
dhpakumii KOCTHOMO3rOBbIX KNETOK HE 3KCMPeccrpoBana Ha
membpaHre aHtureH SC-1, a gpyras xapakTepr3osanach (heHo—
Tnom SC—-1*. Cuurtanocs, 4to aHtureH SC-1 akcnpeccupytot CKK,
MOCKOMbKY 3MMMHaUMA U3 KOCcTHOro Mo3ra SC—1"—kneTok ¢
MOMOLLbH0 8HTUCBIBOPOTKU K FOMOBHOMY MO3ry MbILLIEN COMPO—
BOX[anacb OTMEHOW CEne3eHo4HOro KonoHneobpa3oBaHus.
370T aHTUreH 6bin BHavarne onpegeneH Kak aHTUreH CTBOMOBbIX
knetok (SC-1 — Stem cell antigen 1) [46]. Okazanock, ogHako,
410 aHTUreH SC-1 akcnpeccupyoT He CKK, a kocTHOMO3roBble
npegecTseHHnkn T-numdpoumTtos (MTI1). CKK, HaobopoT, He
HECyT Ha MOBEPXHOCTW 3Ty MOJSIEKYNAPHYKO CTPYKTYPY U UMEKDT
theHoTmn SC-1-. O6e dppakumm knetok (CS-1*n SC-1-), BblOe—
NEeHHblE N3 KOCTHOMO MO3ra U NOpPo3Hb TPaHCMNaHTUpyeEMble
neTanbHO 06My4eHHbIM CUHIEHHBIM PeUMnMeHeTam, He hopMU—
PYHOT KOOHWIA KPOBETBOPHbIX KIETOK B Cene3eHKe 06y4eHHbIX
XKNBOTHbIX [55]. OfHaKo Npy X COBMECTHOM TpaHCcMnaHTaumm
kneTtkun oeHoTna SC—1-06pasyoT KONOHWUM B CENE3EHKE Nne—
TanbHO 06nyYeHHbIX MbILLE. Xennepamy Cenes3eHo4YHoro Ko—
noHveobpasosaHua aenatoTea MT11[43, 55, 56, 57] cheHoTrna
CS-1"[55, 58].

3kcnpeccuio aHTureHoB Sca—-1 1 Sca—-2 Ha T-numdoumnTax,
paHee cunTaBLumxcs aHTureHamy CKK, onpegenunun n gpyrue
vccneposaTtenn [591.

BcnomoratensHasa aktmBHocTb [1TJ1 B ceneseHo4HOM KO-
NoHWeo6pa3oBaHnn BNOCNEACTBUM Gbina NOATBEPXXAEHa MHOMIMU
nccneposaHusamn. Bonee Toro, okasanock, YTO XennepHas ak—
TmeHocTb [1TJ1 onocpegyeTcs Yepes pacTBOpUMbIE MPOQYKTHI,
CeKpeTvpyemMble 3TUMKN KNeTKaMn B HAL0CaA04HY0 XMAKOCTb
[60, 57,]. Onpepenerne membpaHHbIX CTPYKTYP, 3KCNpeccupy—
eMbIX B3aVIMOAENCTBYIOLLIMM KNeTkamu, nokasano, 4to [MT/1xa-
pakTepuaytoTtes doeHoTunom g, Thy-1*, Sc-1+, CD3-, L3T4,
Lyt-2*, IL-2R*, cheHoTun CKK — Ig-, Thy—1-, SC-1-, L3T4-, Lyt—2-
[61, 62, 63, 64, 133]. AHanM3 MexaHM3MoB perynsauum Kono—
Hneobpa3soBaHuA B ceneseHke CKK, npusen K 3akmo4eHnto, 4to
B KOonepauum, No—BrnaMMOMY, y4acTBYHOT Tpu Tuna knetok: CKK
theHotuna SC-1-, 3penble T-kNeTkM KOCTHOMO MO3ra, NpoTU-—
moumnTbl deHoTrna SC-1+ [57]. CopgepxxaHve cpeay TMMOLIMTOB
XENnepHbIX KNeTok, No—-BuaMmMoMy, HeGonbLuoe. ONTyManbHbIN
CTVMyNMpytoLLmiA 3ddchekT, Mo AaHHLIM PasHbIX aBTOpPOoB, Koneb—
NETCst NPV COOTHOLLIEHNN KOCTHOMO3IOBbIX 1 TUMWUHECKMX KNETOK
ot 1:200 po 1:250.

CKK paanuyatoTcs 4yBCTBUTENLHOCTLI) OTBETOB Ha aKTU—
BMpYyIOLLIee aencTBre NMdpoLmToB T—-psaga. Tak, bbirio nokasaHo,
YTO Ha CTUMYNALMIO TUMOLIMTaAMM OTBEYAET NKLLb YacTb KOM0—
HMeoBpasyrLMX KNeTok ¢ nnoTHocTbo >1,075 r/cm3 [65].
Bonee Toro, onpegenunu, 4To Ha AeNCTBUE TUMOLMTOB OTBEYAET
mwb ~50% CKK, BbkmBLUMX Nocne 06paboTkm aHTMO3roBom
cbiBopoTKoW, cocTtasnsowee ~10% ot yncna CKK, cogepxxa-—
LLIMXCS B KOCTHOM MOS3I€ MbILLIEN.

MomMuMOo He3penbIx KNeTok T—psga ¢ XennepHom akTMBHO—
CTblO, B ceneseHke 1 Tumyce [66], a Takxxe B KOCTHOM MO3re
Mblien [66, 67] o6HapyXeHbl KNETKM C CYNPEeCcCOPHON akTUB—
HOCTbt0, NogaBnsALLmMe obpasoBaHue konoHun CKK kocTHo-
ro mosra un umetoine deHotun Lyt-1-, Lyt-2%, L3T4" [67].
CynpeccopHble KNeTK1 3KCNPeccupoBany Takxe Ha Membpa-—
He aHTureH I-J [B61.

B-numdpoyurapHan 3aBucCMMOCTb NpoLeccoB
nponughepayun n andhghepeHYUNPOBKN CTBOJIOBbIX
KpoBeTBOpPHbIX KneTok. XennepHoe geiictene
B-numdpoyntos

Kak otmeyanoce BbiLLe, B-numdoumnTs! He 06napani cnocob—
HOCTb M3MeHATb xapakTep auddepeHumposkn CKK, ogHako
OHW NPOSIBNANM BbIPAXEHHYIO BCMOMOraTeNbHYK akTUBHOCTb B
npoueccax B3anmogenctauna CKK-T-numdount. PerynsatopHoe
pgenctene B-numdoumntos 1 cnocobHOCTL 3TUX KNETOK OKa3bl—
BaTb XeNnnepHyto akTMBHOCTb Bbinn Brepsble 06HapY>XXeHbI HaMU
n onybnukosaHbl B 1978 r. [68]. B nccneposaHusx ogHoro m3
HanpaBneHnin, pa3srBaBLUMX 0BHapyXeHHbI thakT, 6bino no—
KasaHo, 4YTo yaaneHve B-numdounToB 13 B3BECU KNETOK NM—
thaTn4eckmnx ysnos ¢ NomoLLbo aHTu-B-ceiBopoTkn (ABC) u
KOMMMeMeHTa pe3ko CHuxano avdgepeHumpyoLLyo aKTnB—
HocTb T-numdioumToB. [Npu TpaHcnNaHTaumm netansHo obny—
veHHbIM peumnnuentam (CBAXCS7BL/BJ)F, kneTok KocTHOro
Mosra mbien nuHun CBA 1 aHanmse ceneseHo4HbIX KOMOHWI
Ha 7-8-e cyTku nocne obny4eHns oTHoweHne 3/ xapakTe—
pv30Banock CTaHAapTHbIMK NapamMeTpamu 1 coctasnsno 1,8.
B npucyTcTBMM crHreHHsix T-numdounToB numMmdiaTnyeckmx
y3noB xapakTtep auddepeHumpoBkn CKK n3meHsncs, kak 1 B
BblILLIE OMMCAHHbLIX 3KCNEPUMEHTAX, C NPEeNMYyLLIECTBEHHO 3pUT—
POMAHOr0 Ha MPEVMYLLIECTBEHHO rPaHyNoLMTapHbIN MyTb pasBy—
s, oTHowenne 3/T nagano ¢ 1,8 go O,1. OgHako obpaboTka
KneTok numdpatmnyecknx yanos ABC n komnnemeHToM nNprBo-—
[Vna K 3aMEeTHOMY CHXXEHWIO AndhtpepeHLMpyoLLIEN aKTUBHOC—
™ T-numdpoumTos, oTHowweHre 3/T ¢ O,1 nosbiwanock go 1,0.
AHanorun4HbI pesyneTaT nony4uny npm 06paboTke KNeTok M-
thaTnyeckux yanos aHTU-T—cbiBopoTkon (ATC) n komnnemeHTomMm,
oTHowweHve 3/T yeBennyunock ¢ 0,1 go 1,0. OgHako B cny4vae
TpaHcnnaHTaumm obny4YeHHbIM peLMNMEHTaM KNETOK KOCTHOro
MO3ra B CMeCU C CUHreHHbIMU numMdpoLmTamu, o6paboTaHHbIMU
ABC n komnnemeHTom 1 numdoumtamu, obpabotarHHeiMn ATC
1 KOMMNNEMEHTOM, OTHOLLIeHWe 3,/ BOCCTaHOBWNOCH W COCTaBNS—
no O,1. Cnepyet 0TMETUTB, YTO BO BCEX MPYMNMaXx OMbITOB U3MEeHs—
€TCH, B OCHOBHOM, 41CNO 3pUTPOUAHBIX KOMOHWA. POCT KONoHWi
rpaHynoLMTapHoOro U MerakapuoLMTapHoro TUMoB ABASETCA
cTabunebHeiM. MoaTomy casur amddeperumposkm CKK HocuT
oTHocuTenbHbIN xapakTep. MNockonbky H1 ABC, H1 ATC nonHo-
CTbIO HEe 0TMeHsnn anddiepeHUMpYOLLYI0 yHKUMIO T-nmdio—
LMTOB, NPEAMONOXWNK, YTO cpegy T-NMMAOLMTOB UMETCS, Mo
MeHbLUEN Mepe, ABe dipakuMmn KNeToK, 0AHa U3 KOTOpbIX He
Hy>XAaeTcs BO BCMOMOraTenbHOM fenctsun B-numdioumTos.
C B-numchoumTtamm, no-B1MamMmMomMy, B3aMMO[eNcTBYeT hpak—
uMA NpefLecTBeHHNKOB T-NMMAOLMTOB, HE 3NMMUHMPYEMbIX
ATC n komnnemeHToMm [63].

B nocnepytoLLmx akcneprMeHTax 3Tu NpeanonoXeHns nomn-
HOCTbt0 NofTBepAnnmnce. C NoMOLLb0 NpenapaTMBHOrO anekT—
podhopesa bbinu BbigeneHbl 2 dpakumm T-numdoumtos. OgHa
13 H1X, T-NMcpoLMTLI CO CPeaHen 1 BbICOKOW anekTpodopeT—
YEeCKOW MOABMXHOCTLIO, HEMOCPEACTBEHHO B3aVMMOAENCTBOBaNa
¢ CKK 1 Hanpasnsna nx andichepeHumMpoBKy Mo nyTy rpaHynonoa—
3a (3/1 0,3-0,5). B-numdpounTsl Ha andichepeHLMpyOLLIYIO aK—
TUBHOCTb 3TUX dhpakumnin T-numdpoumTos He Bnnanu. [Jpyras rpyn—
na T-kneTok (C H13KOoM aneKTPOhopeTN4ECKON NOABMKHOCTbLIO)
thakTnyeckmn He Bnmsna Ha audachbepeHumposky CKK (3/T 1,1),
HO B MpVCYTCTBUM B-nMdhoLmToB NposiBRsina Takyt Xe akTuB—
HOCTb, KaK 1 T-numdoumTbl CO CPefHen UnM BbICOKOW 3neKT—
podhopeTuyeckon nogsuxHocTblo, 3/ coctasnsano 0,2-0,3
[70]. Kak 1 B paHee npoBefeHHbIX aKcnepumeHTax, B-numdho-
LMTbl, CVHrEHHbIE UK annoreHHble, B OTCYTCTBYE T-MuMdoLmToB
He NposBNAnu andihepeHLMpYHOLLIYI0 aKTUBHOCTb. B oTnn4yve ot
T-nMdouMTOB, TPOMHBIX K NMMMaTUYeckM y3nam v K cene—
3eHke (CM. BbiLLIE) 1 MPOABAABLUMX pasnnyHoe andidepeHumpy—
towee gencteue Ha CKK [33], B-numdoumnTel na numdaTtnyec—
KMX y3N0B U Cene3eHKn XxapakTepu3oBanicb OANHAKOBOW
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BCcrnomMoraTenbHow aktmeHocThio [70]. Kak okasanocsk, xennep—
Hoe pevicTBue B-kneTok He NoABEP>KEHO reHeTUYeCKOMY Orpa—
Hu4eHunto (¢ Td rannotvna H-2% ¢ paBHo cTeneHbio adichexTne—
HOCTW B3aumopencTsoanv B-xennepsbl rannotunos H-2% H-2°
n H-29), nposBnaeTcst He TomnbKO B NPOLECCax Cene3eHo4YHoro
KOMoH1eobpasoBaHys, HO 1 B MpoLieccax (hopMMPOBaHNS KOMOHWN
B KOCTHOMO3r0OBOW MONOCTM 06My4eHHbIX MblLLen. B kocTHoMOo3—
rosov nonocTu T-numdpounTbl cHKanm cooTHoerne 3/ ¢ 0,5
po 0,3, B npucytcteumn B-nnumchoumtos — go 0,1.

O6HapyxeHHaa Hamu B-numdbountapHas 3aBUCMMOCTb
T-numcboumTapHoro koHTpons dyHkumn CKK HeogHokpaTHO
obobLanack B nuTepatype [12, 61, 64, 68], Bkntoyas npobnemy
XennepHoro Aenctensa B-numdioumToBs Ha npoLuecch! nponude—
paumn n auddeperumposkn CKK, He orpaHnyeHHOro reHetn—
Yyeckmnm komnnekcom H-2 [70]. He orpaHnyeHHoe KOMMNekcom
H-2 ctumynupytollee genctene B-numcouutos Ha nponnde—
paTuBHyto akTeHocTe CKK BnocneacTsmm 6bino nogTsepaeHo
n gpyrumun astopamu [71].

B-numdpoyurapHan saBucumocTb npoLeccos
nponughepayun n audhghepeHYUNPOBKN CTBOJIOBbIX
KpPOBETBOPHbLIX KJIETOK.

CynpeccopHoe u KOHTpcynpeccopHoe AeiicTene

B-numdoyntos

B npouecce paspaboTkn B-numdouunTtapHom perynsymm
dhyHkumn CKK 6bino ycTaHoBReHo, 4To Npy hpakuMoHpoBa-—
HWW KOCTHOrO MO3ra v yaaneHun dopakumi 3penbix T— v B—num—
thoumToB, npeawecTseHHMKoB T-numdoumTtos (MTJ1), a Takxe
NPUAMNaLLMX K NAAcTUKY KNeToK, BbifeneHHasa dpakums CKK
He obpasyeT KOMOHWI KPOBETBOPHbIX KMETOK B CeneseHke 06—
NYYeHHbIX PeLmMnUeHToB. [na MHAYKUMX KoNoHeobpasoBaHus,
noMMMOo o4mLLeHHon dpakumm CKK, Heobxoaumo BktoYeHVEe B
TpaHcNaHTaT cMHreHHbIx B—numdioumtos nnm MTJ1. OgHako npu
po6asneHnn B-numoumToB K CUHIeHHOMY TPaHCMNaHTaTy, Co—
pepxawemy nommmo CKK dopakumio MTI, Takxe obnagaroLmx
no oTHoLueHuto k CKK xennepHor akTMBHOCTbIO, OTCYTCTBOBAN
KaK xennepHbln, Tak 1 aganTneHbIn adidexT. bonee Toro, pern—
CTpuUpoBanacb cynpeccus 0bpasoBaHusa KonoHuin [61].

lMpoBepeHHbIN aHanns XennepHo 1 CynpecCcopHOn akTUB—
HocTn B-numdiounToB M3 pasHbix TKaHen nokasan, 4To
HaunbonbLUEN XENMNEPHOW 1 HAVMEHbLLIEV CYNPEeCCOPHON aKTUB—
HocTbto 06nafatoT B-kneTku kKocTHOro mosra. B-numdoumnThbl
CeneseHKn XennepHy akTUBHOCTb He MPOSABNAT, HO obna-
[Al0T PE3KO BbIpaXXEHHOW CYNpPecCcopHON akTUBHOCTbIO, 06ec—
nevyvBatoLLe NPaKTUYECKN NoNHoe NofaBleHre KonoHue—
o6pasytowen cnocobHocTn cuHreHHbix CKK. B-numdounThbl
nnumdaTUHECKUX Y30B N0 3TVM NOKa3aTensam 3aH1MatoT Npo—
MEXYTOYHOE MonoxeHne Mexay B-knetkamm KocTHoro moara
n ceneseHkn [72].

MNpwn obpaboTke B-numdhoumtoB cneumndm4eckon aHTUChI—
BOPOTKOW K aHTUreHy B—knetok MBLA 1 komnnemeHTomM Habno—-
[anv 0TMeHyY XenmnepHorn akTUBHOCTY KIMETOK KOCTHOMO MO3ra U
numdaTUHECKMX y3noB, HO NPOSIBNEHVE Takon akTUBHOCTY B
nonynauuy B-numdpoumTos cenesdeHkn. CpaBHUTENbHasA OLEH—
Ka CynpeccopHOW 1 XennepHon akTMBHOCTU 06paboTaHHbIX
aHTM-B-cbiBopoTko B-nmdoumMToB 3apericTpypoBana name—
HeHVe CynpecCopHO akTMBHOCTV B—nmdoumMToB ceneseHkm Ha
XENMEPHYHO 1 PE3KO YCUNWNa CyMpecCOopHYH akTUBHOCTb B—kneTok
KOCTHOro Mo3ra v numdaTu4eckmx y3nos, 06HapyXmB Hanu4ve
KOHTPCYNpPEecCopHOM akTUBHOCTY B Heo6paboTaHHbIX Monynsaum—
X B—numdbounToB nuMdpaTMHecknx y3noB U KOCTHOro Mo3ra.
VHaye rosops, nonynsaummn B-numdoumTos Bcex ncnonb3oBaH—
HbIX TKAHE COAEepXXani B CBOEM COCTaBe KaK XemnnepHble, Tak 1
cynpeccopHble KneTku. [Npn aTom xennepHas akTMBHOCTbL Npe-—
BanMpoBana Haf, CyrnpecCopHOM, YTo NPosBRsnock Npy obpaboTke
B3Bece B-numdoumnTos cneumdgmyeckon aHTUCLIBOPOTKOM, Ha—
npasneHHon npotus B-knetok [64].

AkTBaLMs KOCTHOMO3roBbIx B-nmdhoumTos T-3aBUCUMbIM
(apuTpoumnTbl HapaHa), Ho He B-3aBucumbim aHTureHom (F171C)
ycunueana ux CynpeccopHyo aktmeHocTb [63]. B otnnune ot
KOCTHOMO3roBbIx B-numdoumTos, aktmeauma B-numdountos
CeneseHKn yKkasaHHbIMW aHTUreHaMn He BRusa Ha nposieie-—
HME MX CYNMPECCOPHOM aKTUBHOCTW, HO B MPUCYTCTBUM 3PESbIX
T-numdcbouuTos B BUae npumecn k CKK nHayumposana nposis—
NeHne XennepHoro [encTBmA cenea3eHo4HbIx B-numdounTos,
ocobeHHO BblpaxeHHoe npu aktneaumm knetok JC [62].

MakpodparanbsHaa 3asucumocts AndhghepeHLMpPoBKN

CTBOJIOBbIX KPOBETBOPHbIX K/1ETOK

TpaHcnnaHTaumsa netanbHo 06ny4eHHbIM peunnmeHTam
(CBAXCS7BLJF, kneTok KocTHOro moara Mbiwwen nuHui CBA B
CMECW C KIETKaMW CUCTEMbl MOHOHYKIEapHbIX (haroLmToB Co—-
nposoxganace casurom gudicheperumposkm CKK ¢ npermyLue—
CTBEHHO 3PUTPOMAHOr0 Ha NPenMYLLIECTBEHHO rpaHynoLmTapHoe
HanpaBneHve KPoOBETBOPEHUA. SIheKT He 3aBMCEN OT JIoKa—
NM3aLmMn 1 NpoUcXoxaeHys haroumToB (MoHOLMTLI Nepudiepuyec—
KOV KpoBM, Makpodhary nuMdhaTHecKnx y3noB, NepPUTOHEaNbHbIE
Makpodharu, knetTkn MmakpodaronogobHon nuHum J-774) n ot
UX FEHETUHECKON NOEHTUYHOCTY C KINeTKaMn KOCTHOrO Mo3ra —
CUHreHHble, annoreHHble 1 kceHoreHHble [73]. MNpn 6nokage
KNEeToK CMCTEMbl MOHOHYKIEapHbIX (harounToB KpemMHe3emMoM
onddhepeHumposka CKK pasBuBaeTcs B NpevMyLLECTBEHHO
apuTponpgHoM HanpasneHun [74].

Mwurpauma n peunpkynsunsa CTBOJIOBbIX

KPOBETBOPHbLIX KJIETOK

[ns n3yyenns npoueccos Murpaummn 1 peumpkynaumm CKK
6bin paspaboTaH (P.B. MNetpos, P.M. XautoB), anpobrposaH u
BHELPEH B 3KCMepuMeHTanbHbIe UCCNefoBaHna paa MOAenb—
Hbix cuctemM. OHM NpedcTaBnsoT cobo KoMBUHaLMIO MeToO0B
C 3KpPaHMpOBaHWEM CBMHLIOBBIM 3KPaHOM y4acTka KOCTHOMO
mMoara (nctounuk CKK) npu obnyyveHnn meilen B netTansHom
[03e, afpeHan3akToMnen, TMM3KTOMUEN U CNNEH3KTOMUEN U
BM3yarbHbIM NOACYETOM YMCNa KOMOHWI KPOBETBOPHbIX KMETOK,
dropmupyembix CKK, B ceneseHke, MMKPOCKOMUMHECKM MOACHe—
ToMm vmcneHHocT CKK Ha rcTonormdecknx npenapatax (cepuin—
Hble Cpe3bl TKaHEN pasHbIX OPraHoB — Cene3eHKY, KOCTHOro Mo3ra
1 Ap.) vnn nyTem onpepeneHys B pasnnyHbIX TKaHAX PeLmnmueHToB
Pa3MHOXXatOLLIMXCS BOHOPCKUX KIETOK, BbICENAILLMXCA 13 3KPaHW—
pOBaHHOro y4acTka KOCTHOro Mo3ra Ui 3K30reHHo BBeAEHHbIX U
MAaeHTMMLMPYEMBIX MO XPOMOCOMHOMY Mapkepy TET6.

Murpayunsa n peunpKynayna cTBOJIOBbIX

KpOBETBOPHbIX KJIETOK, MAeHTUhukaymsa

BbICEJISIIOLMXCA U3 KOCTHOr0O MO3ra KpOBeTBOPHbIX

KNeToK-npepLwecTseHHUKOB

Ons onpepneneHns napameTpoB MUrpaumn 1 peumpKyns—
ummn CKK ncnonb3oBanv napabrnoTnyeckm cCoeAnHEHHbIX CUH—
reHHbIx Mbiern nuHun CBA, ogHa 13 KoTopbix HECNa XpoMo—
comHbIn mapkep T6T6. [o onepaumv ogHOro n3 NnapTHepPOB
(Mbiun CBA-H) obny4anu ToTanbHO y-ny4amun B NeTanbHom
pose (850 P), BTopomy naptHepy (Mbiwn CBA-TETE) npwu
netansHoMm 06ny4eHUN 3KpaHMpoBanu y4acToK KOCTHOrO
mMo3ra. Hepes 12-14 cyT nocne 0651y4eHnsa B ceneseHke To—
TanbHo obny4eHHoro napabuoHTa (Mbiwn CBA-H) onpege-
NANW YNCNEHHOCTb (MO YMcny ceneseHo4HbIX KONOoHMI) U Npo—
ncxoxgeHne CKK (mo xpomocomHon meTke). B 6onee nosgHue
cpokn (30-60 cyT) c NnoMOLLbI0 XpPOMOCOMHOIO Mapkepa
TET6 y mbiwen CBA-H onpepenanu penonynaumio cTBOM0—
BbIMYW KIIeTKaMun TKaHel TMyca, NuMdiaTMyeckmx y3nos, ce—
Ne3eHKM 1 KoCcTHoro Moara. [poBefeHHbIN aHann3 nokasan,
4TO y NeTanbHo 06nyYeHHbIX Mbien CKK 6bicTpo penonynu—
pYIOT reMonoaTn4eckre TKaHu BCNeacTBMe UX Murpauum ns
3alLUMLLEHHOM0 y4acTKa KOCTHOro Mo3ra B nepudiepuyeckyto
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KPOBb, LMPKYNALUN B OpraHn3Me 1 3aceneHus o0bmny4eHHbIX
TkaHen [75]. NokasaHo, 4TO BCe Cee3eHO4YHbIe KONOHUN Y
mbiwen CBA-H Hecnu xpomocomHbin mapkep TETE u 6binn
obpasoBaHbl CKK, MmyrprposaBLInMN 13 3KpaHNPOBAHHOMO
y4yacTka KOCTHOro Moara. Takum xe NponcxoxpaeHnem xapak—
Tepusosanuck CKK, penonynmposaBLune KPOBETBOPHbLIE U
numdponaHble opraHbl ToTanbHO 06ny4eHHOro napabuoHTa.
Temn Bbicenennsa CKK 13 akpaHnpoBaHHOro y4acTtka KocT—
HOr0 MO3ra He CHXXarCs, Mo MeHbLLE Mepe, B Te4yeHne 24 Yac.
YcTaHoBneHa npsamas 3aBUCUMOCTb MeXAY KONM4eCcTBOM 38—
LLMLLIEHHBIX CBMHLIOBbIM 3KPaHOM KMeToK, YNCNOM BbICENA—
towmxca B kpoBoTok CKK 1 BbKMBaeMoCTbio 06/1y4EHHbIX
Mbiwen [4, 75]. [JokasaHo, 4TO BOCCTAHOB/IEHWE XUBOTHbIX
nocne obny4eHna npoMcxoamT Bnarogapsa Murpaummn u peump—
kynaumm CKK, Ho He rymopanbHOM CTUMYNALUMM CO CTOPOHbI
Heobny4YeHHbIX y4acTKOB KOCTHoro mosra [36, 75].

Vlcnonb3oBaHue 310 cuctemMbl ¢ 0bny4YeHnem paHee 3k—
paHMpOBaHHOrO y4acTka KOCTHOro M0o3ra 1 3aliuTon paHee
06r1y4aBLUENCH 0CTanbHOM NMOBEPXHOCTW Tena B pasnn4yHble
nepuofsbl BPEMEHW Nocre NepBoro ceaHca o6ny4eHus gano
BO3MOXHOCTb KONIMYECTBEHHO YCTaHOBUTb YmcneHHocTb CKK,
BbICENALLMXCA N3 KOCTHOrO MO3ra 3a pasnnyHble BpeMeH—
Hble HTepBansl. [lokasaHo, 4YTo Y1CNO KONOHWIN B CENE3eHKe
3aBMCUT OT BPEMEHN Mexay 0bnyyYyeHnem 1 NoAcYeToM Ux
yucna v onpefensieTca KoNMYecTBOM MUrPUPOBAaBLUKMX 38 3TO
Bpemsa CKK B cenesenky [36]. [lokasaH KOHTpONb Murpaumm
CKK co cTopoHbl reHOB rnaBHOro KOMMnekca rmcTocoBMec—
TumocTn [11, 361

T-numdoyutapHbiii N TUMUYECKWI KOHTPOJb
murpayun n anghghepeHUNPOBKN CTBOJIOBbIX
KpOBETBOPHbIX KJIETOK

Y nonosospensix Mbiwen (CBAXCS7BL/BJ)F, ynananu tv—
MyC 1 B pasHble cpoku (14-56 cyT). lNocne aToro XmnBOTHbIX
obny4anu B neTanbHo J03e C 3KPaHMPOBaHEM y4acTKa KOC—
THoro mosra (1/2 ronenn). Hepesa 8-9 gHen nocne obnyye—
HVS1 B CENE3eHKE MbILLEV CHATaNM Y/MCno MakpoKonoHWI, a Ha
€€ CePUHbIX CPe3ax — YMCNO KOMOHWIM pa3HbIX TMCTONornyec—
KUX TUNOB. Y TUM3KTOMMUPOBAHHbLIX MbILLER, N0 CPABHEHWIO C
NOXXHOOMNEepPUPOBaHHbIMKW, Habnoaan peskoe yrHeTeHne MUr—
pauun CKK 13 skpaHMpoBaHHOro y4actka KOCTHOro Mo3ra u
NpakTU4ecKn NONHOE TOPMOXXEHME NX FPaHYNoN03TU4eCcKon, HO
He 3puTponoaTu4eckon angepeHLMpoBKM, YACNO KONOHNIA
3pUTPOMAHOr0 TUMa He M3MeHWNock. PesynsTaTtom aToro Asn—
NOCb CYLLIECTBEHHOE YBENNYEHNE COOTHOLLEHWS KONOHWA 3pUT—
pougHoro v rpaHynoumTtapHoro Tunos (3/7) — ¢ 1,8 go Tumak-
TomMun o 5,5 — Ha 14 cytku n go 17,2 — Ha 30 cyTkm nocne
ypanenusa Tumyca. VIHbekumsa Takum Mblllam TUMO3WHA Uu
TPaHCMNaHTaLUWs CUHIEHHbIX KNETOK TUMYCa Unn nuMmdatnyec—
KWX y3MN0OB MOMHOCTbI0 HOPManu3oBana NpoLecChl MUrpaumm
CKK n xapakTep nx gndepeHUMpoBKN, CONOCTaBMMbIN C Ta—
KOBOW KOHTPOMbHbIX MbILLen — oTHowleHne 3/ cH1xanock ¢
17,2 po 1,7 [761].

CxopHble faHHble 3aperncTprpoBaHbl y CTapeoLLyX MbILLER
(CBA*CS57BL/BJJF, c BO3pacTHOM MHBOMIOLUMEN TUMYCa — CHII—
xaetcs vmcno CKK, MyurpmpyoLLmx n3 aKpaHMpoBaHHOro npu
netanbHoOM 06ny4eHnn y4acTka kocTHoro mo3ra (1/2 rone-
HW) B CENe3eHKy 1 yBenmynsaeTcsa cooTHoweHne 3/ —c 1,9
y 2-MeCH4HbIX Mblllen ao 5,7 —y 7-mecsa4Hbix 1 go 15,8 —
y 26-meca4Hbix [39].

Ha ocHoBaHWM nonyYeHHbIX AaHHbIX 6bIN0 3aKN0YEHOD, YTO
npouecchl Murpaummn CKK HaxoasaTcs nof COBMECTHbIM KOH—
Tponem — TuMmyeckum n T-numdioumTapHeim [36]. Bonee Toro,
KaK 0TMEe4anochb BblLLE, NOJ KOHTPoNeM T—-CUcTeMbl UMMYHN—
TeTa HaxogdATca 1 gpyrme BaxHble doyHKUumm CKK — npouecchbl
nx nponudpepaummn, gudhepeHUMpoBKN 1 CaMo0BHOBEHNSA
[12].

FopmoHanbHbII KOHTPOSIL MUTPayuN CTBOJIOBbIX

KpOBETBOPHbLIX KJIETOK

V13y4anu BnusiHWe runodhms—apgpeHanoBo ccTeMbl Ha MPo—
uecchl Myrpaummn n peumpkynsaummn CKK. Vicnonb3oBanu MbliLei
(CBAXC57BL/BJ)F, ¢ 3KpaH/POBaHHbLIM y4aCTKOM KOGTHOIO
Mosra (cTona, X roneHu unu 3apHsas KOHEYHOCTb A0 KONEHHOMo
cycTaBa) BO BpeMms netanbHoro obnydeHus. [JByCTOPOHH:AA aa-
peHanakTomus 3a 2—7 CyT [0 Nly4eBOro BO3AeNCTBIA COMPOBOX—
[anacb Pe3K1M CHKEHVEM YPOBHS 1 1 —~OKCUKOPTUKOCTEPOVAOB
B NnasmMe KpPoBW U CYLLECTBEHHbIM ycuneHem murpauum CKK
[77]. Tpn aTOM COCTOAHME MMMOKOPTULM3MA HEe BIIMANO Ha xa—
paktep audchepeHumposkm CKK [78], a peructpupyembiin ad—
dhekT He 3aBuCen 0T 06bema 3KPaHNPOBaHHOMO KOCTHOrO MO3ra
[79]. AHanornyHbin adhchexT Habnoganu npy cybnetansHOM
06ny4eHn Mbilern 3a 1-2 OHA [0 yAaneHns Haano4Ye4HKoB
nnn Yepes 7 cyT nocne onepauumn [78, 791. BmecTe ¢ Tem, yaa-
NeHVe HafNo4YeYHNKOB HE BIIMSANO Ha PEMOMyNsaLM0 CENE3EHKN
netanbHO 06MyYeHHbIX Mblen F, 3K30reHHbIMM CTBONOBLIMM
KNeTkamu 1 He CTUMYIMPOBANo X pa3MHoxeHue. Takum o6pa—
30M, 6bI10 YCTAHOBIEHO, YTO KOPTUKOCTEPOWAHBIE FOPMOHbI OKa—
3bIBAKOT BbIpaXXEHHOE yrHeTalLlee AeCTBUE Ha MpOLEecchl
3MUrpaLmm U3 KOCTHOrO MO3ra U peumpKynaumm 3HA0reHHbIX
CKK. I'pu cHWXeHnr ropMoHansHOoro YpoBHSA 3TY NPOLIECChI 38—
METHO MHTeHcudnumpyroTes [36].

CnpaBefnMBOCTb TAKoro 3aknoyeHus 6bina NoATBepXaeHa
pesynsTatamMn 3KCNepUMEHTOB, NPOBEAEHHbIX Ha MbILLaX G r—
NepPKOPTULIM3MOM, MHOYLMPOBaHHLIM NOAKOXHBLIMY NMOBTOPHLIMU
WNHbEKLMSIMI aQpeHOKOPTUKOTponHoro ropmoHa (AKTIT) nponon-—
rMpoBaHHOro AencTBuA. [0BbILLEHME YPOBHS rOPMOHAa B KPOBU
BbI3bIBAN0 Pe3K0 BblpaxeHHoe yrHeTeHre Murpaummn CKK ns ak-
paHMpOBaHHOMO y4acTka KOCTHOro mo3ra B cenesenky [80].
CxogHble gaHHble 6bi1 nonyyeHsl B onbitax ¢ BBegeHnem AKT
cybneTanbHo 06ny4eHHbIM Mbilam [81]. Bonee Toro, y onno3unTt—
HbIX MO YPOBHIO KOPTUKOCTEPOHA B KPOBW NMHWIA Mbitert CBA n
C57BL/6J BbisBMnn 06paTHy0 3aBUCUMOCTb MEXY CopepXxa—
HVYEM roOpMOHa B KPOBW 1 MHTEHCUBHOCTBIO Murpaumm CKK [781.
Okasanochb, 4T0 NOBbILLEHVE YPOBHSA rOPMOHA B KPOBW NPUBOAUT
Takxe k cosury andchepeHumposky CKK B HanpaeneHnm rpaHy—
nonoasa. Takmm 06pasom, COCTOAHME MMNOKOPTULM3MA, HOYLIN—
pOBaHHOE aapeHanaKToMUen, CTUMYIPYET NPOLECCHI MUrpaLmii
CKK, Torga kak CoCTosiHWE rMnepKopTMLM3ma, BbI3BaHHOE BBE-
peHvem AKTI nponoHrMpoBaHHOro 4encTBus, yrHETAeT MUrpaLmio
CKK n3 kocTHoro mo3sra. //IHaue rosops, mpouecch Murpaumm CKK
B OpraH13me HaxoasATCs Nof ropMOHanbHbIM KOHTPOMNEM 1 3aBV—
CHAT OT YPOBHS! MMHOKOKOPTVUKOWAOB B KPOBW, OMPEAENAeMOoro rmro-
dm3—appeHanosoi cuctemon. [ogpobHbI aHanM3 3TX AaHHbIX
nposefeH B pabotax [21, 36].

B uenom, pe3ynbTaTbl NPOBEAEHHbIX NCCNEROBaHWA MOKa—
3bIBaIOT, 4TO npouecchl Murpaunn CKK koHTponupyoTcs He
TONbKO T-CUCTEMOM MIMMYHUTETA, HO U rMNodn3—apnpeHanoBon.

Ponb rymopanbHbiXx ¢haKTOpoB B (PYyHKLUNOHANbHOM

aKTMBHOCTN CTBOJIOBbIX KPOBETBOPHbIX KJIETOK

Hapspgy ¢ ns3secTHbIMM hakTopamu, BAMAIOLLMMI Ha qyHK—
umm CKK, Takmmm Kak 3puTponoaTyH, UHTEPNENKNH—3, KONoH1e—
cTMmMynupytowme hakTopsl 1 Ap., OCYLLECTBASANNCE NOMNbLITKA
NOeHTMnKaLmM pacTBOPUMbIX MPOAYKTOB PEryNATOPHbIX Kie—
TOK, KOHTPOMNMPYIOLLIMX PacCMOTpeHHbIe Bbile diyHKumn CKK.
Tak, A.M. NoeeperHbIn [43] n T.H. CemeHrey [82] 3apernctpn-
posanu gencTene Ha CKK, Hapsagy ¢ oTMe4eHHbIM adidhekTom
TUMO3MHA U HTEPNENKMHa—3, UHTEPNenKnHa—2, a Takxe cyrn—
peccopHbIx )akTopoB, BbipabaTtbiBaeMbix T-numdoumtTamm
cTUMynmpoBaHHbiMy muToreHamn KoHA n @A [43, 44] Ponb
TMMO3KnHa B T-numdcoumTapHoM KoHTpone anddepeHLMpoBKM
CKK pervctpupoBanach 1 B Halumx nccnegoBaHusax [32]. AA.
ApVnrHbIM, MOMYMO YXE YNOMWHABLLEroca UHTEPRnenkuHa—2,
Briepsble ObINn BbIABAEHbI 1 ONMCaHbI rymMoparbHble dhakTopsl

*



CTUMYNVPYIOLLIEr0 U MHIMBUpYIOLLEero AencTBMUA — NPOAYKTI
npepwecTteeHHnkos T-numdouymntos (MTJ1), okasbiBatowme
BnuaHne Ha diyHkumn CKK [57, B0]. B pabote [83] onucaHsl
aKTMBMpoBaHHble T-NMMMAOLUMTLI B KAYECTBE MCTOYHUKAE hak—
Topos, perynupytoLmx CKK.

3y4eHne UMTOKMHOBOM perynaumm qiyHKUMN reMmonoaT—
YECKUX KNeTOK—NPeALLecTBEHHMKOB NoKa3arno Takke CTUMYnu—
pytoLLIEe AeCTBME NHTepnekHa—1 Ha KonoHneobpasyoLLyo
doyHkumio CKK [84]. OgHako B 3TOM cny4ae He MCKno4YaeTcs
oMnocpefoBaHHOe AeNcTBYE NHTepnenkuHa—-1 4epes akTne-
HOCTb psiAa pakTopoB, CEKPETUPYEMbIX MOA ero BAUAHMEM.
[NokasaHa, Hanpumep, cekpeumns T-nmdhoumTamm KonoHMecTn—
MynupyloLmnx akTopoB Nof BANSHUEM MHTepnenkuHa-1,
[EeCcTBYHOLLMX Ha reMonoaTuyeckue kneTku [85]. CxogHbiv gen—
CTBMEM Ha KonoHneobpa3sytoLLyko cnocobHocTe CKK xapakTepun—
3yetca TNF-a — dhakTop Hekpo3a onyxonu-anbda [86].

Mpn pa3paboTke npobnemsl B—kneTo4Hom perynaumm dyHK—
umin CKK 6bino ycTaHoBAEHO, YTO XeNnepHOe 1 CynpeccopHoe
pencteve B-numdroumntos Ha CKK onocpeayetcs, kak 1 B crny—
Yae T-numdoumMTapHOro KOHTPONS, Yepe3 CeKpeTMpyeMble MU
NPOAYKTbI HEMMMYHOrNoBYNMHOBOM NPKPOALI. 3T0 HbINo AoKa3aHo
NPV MCMoNb30BaHUN HAJOCaf0o4HoM XunakocTn B-numdoumTos
pasHon opraHHom fokann3auumn, Haaocaao4YHOM XXMAKOCTU No—
ny4eHHbIX B-kneto4HbIx rubpuaom Ha ocHose B-numdoumntos
CeneseHKn nnu nuMaTnYecKnx yanos, HaA0CaA04YHON XNAKO—
CTV He BblpabaTbiBatoLLelt IMMYHOrNobynyHbI KNeTOK MUENOMbI,
a TaKkXe BblOeNeHHbIX U3 HaAOCaA04HON XMNAKOCTU U OHNLLIEHHBIX
nvmmyHornobynuHos [61, 641.

Mpy aHanmse KNeTo4HbIx haKTOPOB, ONpeaensaLmMX iyHK—
unoHunposaHune CKK, aBnseTcs 04eBUAHON UX MHOXECTBEH—
HOCTb. [ToMMMO ONMCaHHbIX BbIlLE KNeTo4HbIX cybnonynauuii
Tpex 0CHOBHbIX ccTeM (T-cucTembl, B-cuctemsl, cnuctems kne—
TOK MOHOHYKNeapHbIX haroLMToB), perynaTopHoe AencTBme Ha
doyHkumm CKK okasbiBatoT ectecTBeHHble kunnepsl [30, 87, 88,
89, 901, onmcaHo cTumynupyroLLee fencTBue apuTpobnacTos
Ha KonoHveobpa3sytoLuyto aktmeHocTe CKK [91].

OpvH 13 mexaHnamoB B3aumogencTaua CKK ¢ perynatop-
HbIMW KNeTKaMn MOXET BK04aTb X NPAMOE B3aMOAeNCcTBMe
Mo Tuny peLenTop—nuraHg, kak B cnyvae T-B-sB3anmopenctsuin
npy MHAYKLUMM MMMYHHOrO OTBETA, Onpefensemoe, Hanpumep,
0COBEHHOCTAMM MOJEKYN rNaBHOro KOMMIeKca rmcTocoBMec—
TUMOCTV B3aUMOLENCTBYIOLLIMX KINETOK. Takoe B3aMMOLencTene
MOXXET 6bITb MHAYLIMPYIOLLIMM, ONpefensoLmMM nocnegyoLme
yHKLMM B3aUMOQENCTBYIOLLIMX KIETOK, BKIHO4Yas 1 NPOAYKLMIO
LIMTOKVMHOB perynatopHbimm knetkamu. 3kcnpeccus CKK pasnny-—
HbIX PELIENTOPHbIX CTPYKTYP, MMraHaaMu Ans KOTOpbIX ABMSAIOTCH
MHOXECTBEHHbIE NPOAYKTbI TMCTONOrMYECKM PasHbIX KNETOYHbIX
TUNOB, MOXET OMPEfensaTbCA CTEMEHb0 X KOMMUTUPOBAHHOCTMY,
TOrAa kak pasHasi IPoAyKUMS LMTOKMHOB Pas3nyHbIMUN KNETOYHbI—
MW TUNamM1 MOXET OrnpepensTs HEOBXOAMMOCTb UX CYLLIECTBEH—
Horo nononHeHus 3a cveT CKK npu Tex unm nHbIX BO3HUKaHOLLIMX
noTpebHOCTAX opraHn3ma.

OpHako He MOXeT BbITb UCKIHYeHa 1 3aBUCUMOCTb NPOsAB—
nexnsa pasnudHbix dyHkumin CKK oT KOHCTUTYTMBHO npogyum—
pYEMbIX PEryNaTOPHLIMU KNeTKamMu pacTBOPUMbIX MPOQYKTOB.
MHOXeCTBEHHOCTb LITOKUHOB, MPOAYLIMPYEMbIX FMCTONOrM4ec—
KW pasHbiMW KETOYHBIMW 3nemMeHTamu, onucaHa [92, 93] u
NPOAOMKaeT U3y4aThes.

JlumdcpoyntapHbii KOHTpONbL nponudhepayun

¥ AnghchepeHUNPOBKIN CTBOJIOBbIX KPOBETBOPHBIX

KJIETOK, B3auMOAeliCTBYIOWNX C aoreHHbIMu

numcpoyutammum.

Ponb tumyca, T- n B-numdcpoyuros

B3anmopgenctene CKK 1 HecuHreHHbIx numdounTos, He
TONMBbKO anforeHHbIX, HO Y KCEHOTeHHbIX, ABMAETCHA BaXKHENLLEN
cocTaBHoM YacTbto oTkpbiTusa P.B. MeTtposeiv 1 J1.C. CecnasnHon

aBneHus Baanmopgenctamsa CKK n numdouutos. 31on npobneme
NOCBSALLIEHO BONbLLIOE KONMMYECTBO Ny6NMKaLmm B 0TEHECTBEHHON
1 3apybexxHon nMTepaType, BCKPbITbiIe MEXaHWU3MbI ABAEHNS U
cthopMynMpoBaHHbIe Ha UX OCHOBE 3aKI04eHWss HEOAHOKPAaTHO
nybnmkoBanuck 1 0b6o6Lanvck B 0630pHbIX paboTtax [8, 16,21,
94, 85]. OrpaHn4mnmcs N1LLb Temy NyGnnkaumamm, Kak 1 B Ciy—
Yyae B3ammopgencTeusa CKK ¢ cuHreHHbIMn numdioumtamm, Ko—
TOpble MMEIOT HanbonbLuee 3HaveHne ansa diyHAaMeHTansHom 1
NPUKNaAHOM MMMYHONOM U KNETOYHOW TPAHCMNAHTONoMMK.

MeHoMeHONOrVS ABNEHUS 3aKM4aeTcsa B TOM, 4T0 NuMdio—
UMTbl, B3aMMOAENCTBYS C HecuHreHHbIMn CKK B kynbType kne—
TOK in vivo (B opraHna3me netanbHo 0651y4eHHOr0 peumnuenHTa),
6noK1pyoT NpoLeccsl Ux nponudepaummn n audiepeHLMpoBKN.
MHakTnemposaHHble numdoumtammn CKK He obpasyioT kono-—
HVUM B ceneseHkax peuunueHToB, 06bI4HO onpeAensemMblx Ha
7-9 cyTkun nocne netansHOro 061y4eHnst PELMNMEHTOB 1 TPaHC—
nnaHTauum um knetok. MNpoueccsl nHakTmeauum CKK numdio-
uMTamMK, BbIAENEHHBIMW U3 PasHbIX TKaHEeW, pas3BmnBaloTCa Mpu
COYETaHUN PasnnYHbIX HECUHIeHHbIX APYr APYrY FeHOTWMNOB, Tak
Ke Kak 1 Npu UCMNonb30BaHWM 06nyYeHHbIX PELIMMIMEHTOB pas—
HbIx reHoTunoB [7, 8, 94, 961. KonoHun He 06pasyoTcs Takxke B
KOCTHOMOS3roBOW MonocTy 0bnyyeHHbIx peumnnenHTos [18]. Axa-
NN3MpyeMbIe C MOMOLLb XpPOMOCOMHOro Mapkepa (T6T6) kneTkm
reHoT1na JOHOPCKOr0 KOCTHOMO MO3ra B TKaHAX PeLMNMEeHTa He
BbiaBnsATca[11, 35, 971 MHaktnBaumm numdpoumtamm nogeep-—
ratoTcs Takxe annoreHHble CKK aHporeHHoro nponcxoxxpeHns,
onpefensemble B ceneseHke Ha 7-9 cyTku nocne cybnetansHoro
06ny4eHnsa MbiLen [34]. B 60nbLUIMHCTBE OMbITOB, 38 UCKKYEHN—
eM Tex, B KOTOPbIX peLlanvch NpobnemMbs! U3y4eHns cneumansHbIX
MEXaHM3MOB KMETO4YHbIX B3aUMOAENCTBUN, AOHOPaMM KOCTHOMO
moara (uctoqHmk CKK) Beinm meilum nuHum C57BL/6J, goHopamm
KNEeToK TMMyca Ui IMMAIaTU4eCKNX Y308 (MCTOYHMK IumcboLm—
T0B) 66NV MbILLK NMHKKM CBA, netansHo obny4eHHsIMU peumni—
eHTamu cnyxunu meiin (CBAXCS7BL/6BJ)F,, B ceneaeHkax
KOTOPbIX ONpeAensni KonoHMeobpasyoLLyo CnocoBHOCTL KO-
cTHomo3roBbix CKK.

Kak n B cnyvae T-numdoumMTapHoro KOHTpONns yHKUMMA
cuHrenHbix CKK, 6bino nokasaHo, 4TO NpoLEcChl MUrpaumm,
nponudepaumm 1 guddepeHuUnpoBkn HecuHrenHoix CKK
KOHTPONMPYHOTCA 3pEnbIMU, PE3UCTEHTHLIMU K AENCTBUIO KOp—
TU30Ha U K TUM3KTOMWM BO B3POCNOM COCTOAHUN T-numcho—
uMTamu, BbIABASEMbIMU B KOCTHOM MO3re, nepudepnyeckomn
KpOBW, TUMYCE, CeneseHke, numdaTnieckmx yanax n B nepm-
TOHeanbHOM 3KccyaaTe HopManbHbIx Mbiwen [21, 95, 98, 99
100, 101], B-numdountbl MHAKTUBMPYIOLLEN CMOCOBHOCTLIO
He 06nagaloT, HO MPOABNAKOT XENMNepHy akTMBHOCTL [B8].
Okasanocb npv 3aTOM, 4T0 cpefun T-NMMAOLUMTOB, KakK 1 B 3K—
CNepuMeHTax, ONMCaHHbIX Bblille, 06HapyXuMBaTCa Mo
MeHbLLen mepe, Ae cybnonynauum atpdekTopHbIx T-nMm—
doumToB. OgHU U3 HUX MHAKTUBMPYIOT HecuHreHHble CKK 6e3
nomoLm B—kneTok, opyrne nHakTMemnpytoT HecuHreHHsle CKK
TONbKO B pe3ynbTaTe B3aMMOAENCTBUA C CUHIEHHbIMU
B-numdpoumTtamu. MNpoBeaeHHble nccnegosaHnsa 0606LLeHbI
B paboTte [21].

Mpy n3y4eHun mexaHnamos B3avmMogencTaus CKK ¢ HecuH-
reHHeiMy1 T-numcpoumnTamy 6biN0 AOKaA3aHo, YTO NPOLECChI
nHakTBaummn HecuHreHHbix CKK He onocpepyroTcs Yepes peak-—
LMo «TpaHcnnaHTaT npoTue xo3avHay [102] n ocyllecTenaoTca
XUBbIMU HECEHCNBUNN3NPOBaHHbIMU T-AnMmdounTammn npu
NepPBMNYHOM KOHTaKTE C FeHETUYECKMN HYy>XEepPOAHbIMU KneTKa—
Mun-npeplecTeeHHkamu [97]. Aktusauns T-addexkTopoB
N30aHTUreHamun reHotuna AoHopoB KocTHoro moara [103], Ho
HEe MOCTOPOHHUMMW FeTEPONOrMiHLIMU KOPNYCKYNAPHLIMA U
pacTBOPUMbLIMW aHTUreHamun (apuTpoumnTsl BapaHa, SuYHbIA
anbbyMuH, BbI4MI CIBOPOTOYHbIN anbByMUH, HopMarbHasa noLLa—
AMHasa nnn kponuyes ceisopoTkm [97, 103], yeunueaeT npouec—
Cbl B3aMOAENCTBMA HECUHIEHHBIX KNETOK U CONPOBOXAAETCA
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npoLeccamMmum nHaktTueaumm HecuHreHHbix CKK cylectseHHo
MEHbLLMM KOIMYECTBOM NIMMMONIAHbIX KNETOK.

B 1968 r. P.B. lNeTpoB Bbickazan NpeanonoXxeHne o Tom,
YTO MHaKTUBMPYHOLLIEE MM TOPMO3sLlee AencTeme numdioumn—
TOB Ha HecuHreHHble CKK MOXeT pacnpocTpaHaTbCs U Ha Apy—
rme KneTkM-npeglecTBeHHUKW, obnagatoLlyme npmMaHakamm
CTBOJIOBbIX 3[1IEMEHTOB B CMbICIE UX CMOCOBHOCTN pa3MHOoXaTb—
ca 1 gudhdhepeHumMposaTbCa B 3penbie hopMmebl. [leTanbHbiin
aHanmsa KNeToK—MNpeaLLeCcTBEHHNKOB, MALLIEHEN NHAKTUBMPYHOLLIE—
ro OEevCTBWS: HECUHIeHHbIX T-NMouMTOB, NPeaCcTaBun okasa—
TENbCTBA, MOMHOCTLIO MNOATBEPXAatoLLMe 3TO NPEanoroXeHue.
Oxasanoch, 410 CKK kocTHOro mosra B pesynsTaTte B3aumogei—
CTBWS C anfioreHHbIMY NUMAIoLMTaM1 YTPaUMBaOT CNOCOBHOCTb
thopmmnpoBaTh KOMOHMM KPOBETBOPHbIX KNETOK B CENE3EHKE U B
KOCTHOMO3r0oBOW MONOCTM 06My4eHHbIX PELIMNNEHTOB, @ OCTaB—
Lwmecsa HemHakTusmpoBaHHbiMn CKK nameHsoT xapaktep nx
onhbdhepeHUMpoBKM B CTOPOHY NPenMyLLIEeCTBEHHOr0 06pa3o—
BaHWs KONoHWM MuenovaHoro Tuna [9]. Kak otmevanoch BblLLE,
C NMOMOLLIbHO XpOMOCOMHOro Mapkepa T6T6 fokasaHo, 4To pas-—
MHOXaIOLLMECS KNETKM MHAKTMBMPYEMOro reHoTuna He obHa-—
PYXMBAKTCA B CeNe3eHKe, B KOCTHOM MO3re, TUMyCe U B M-
dhaTtnyeckunx ysnax peunnmenta. C noMmoLlblo pasnnyHbix
METOANYECKNX MPYEMOB YCTaHOBMEHO, YTO B pe3ynbTate Mex-—
KIETO4HbIX B3aMMOZENCTBNA MHAKTUBUPYOTCA NPEALLIECTBEHHN—
K NpOAyLEHTOB aHTUTEenN, onpegensemMble MeTofom KeHHeauy B
ceneseHke Ha cepurHbix cpesax [104] n nx notomku, onpege-—
nsemMble MeTofoM EpHe B KIeTo4HOM nonynaummn crnieHoumMToB
[105]. HakTuBaumm nogsepratoTcs 0cTeobnacTb! U KNeTku, hop—
MUWPYHOLLIME 0Yary KPOBETBOPEHWSA B KOCTHOMO3r0BOW MOIOCTH
06ny4eHHbIx xmBoTHbIX [106]; dhetansHble CKK nevenn [107]
n onyxonesble knetku [108]; kneTkn ceneseHkun, MHOYLIMPYO—
LLMe peakumio «TpaHcnnaHTaT npoTtmB xo3aunHay [109]; remor—
nobuH-o6pasytoume knetkmn [110] n gp.

Ha ocHoBaHWM aHanmsa UMEerLLMXCH AaHHbIX CAEeNaHo 3aKk—
MoYeHNE, YTO heHOMEH B3aMOZENCTBMA HECMHIEHHbIX KIETOK,
COMpOBOXAAMLLMNCS MHAKTUBaLME NIMMOLMTaMN HECUHIEHHBIX
CKK nmeeT obLLiee 3Ha4eHVe, pa3BMBAETCA NPOTUB pa3Hoobpas-—
HbIX 8KTMBHO NPONMAEPUPYIOLLIMX KIETOK—MNPeaLLECTBEHHNKOB He
TONbKO B NMt0BOM y4acTke KPOBETBOPHOM CUCTEMbI, HO 1 B APYrnX
yyacTkax opraHuama. [Npu atom y4eT adchexTa nHakTMBaumm
HECUHIEeHHbIX KITETOK OCYLLIECTBAAETCH Pas3nuyHbIMU METOZaMn —
no 6rnoKMpoBaHWI0 TOM NN MHOW (OYHKLMOHaNbLHOM aKkTUBHOCTH
KINETOYHbIX 3IEMEHTOB WM MO 3NMMMHALMN TOr0 U MHOMO M-
CTonorn4eckoro Tuna knetok [16].

XapaktepucTvka adhdekTa B3anMogencTemsa nMmcoLmMToB
¢ HecuHreHHoiMy CKK nokasana, 4To OCHOBHbIE MPOLECCHI,
obecne4mBatome nHaktTmeaumo yHkumn CKK numdounta-—
MW, OCYLLIECTBASETCA B Npefenax 0gHOro Yaca nocre TpaHc—
nnaHTaumm peumnueHTam kneto4Hom cmecm [111, 112]. MNo-
BMAMMOMY, B 3TOT NEPWUOL BPEMEHW Pa3BMBAKOTCA NepBUYHbIE
npoLecchl B3aMOOENCTBMSA TPAHCMNaHTUPOBaHHbIX KIETOoK.
lNocnegyroLme aTanbl 3TOr0 CAOXHOro, pasBMBaloLLErOCs BO
BPEMEHW NPOoLecca BKAKYaT KONOHN3auUMo TkaHen obnyyeH—
HOro peuunueHTa, nepepacnpepeneHne KNeTok, akTMBaumo
NMMOLUMTOB CO CTOPOHbI M30AHTUMEHOB 0BJTy4YEHHOM0 rEHETU—
YECKM Yy>XePOQHOro PeLMNMEHTa 1 KNETOK—MULLIEHEN, MHaKTN—
Bauuo CKK. KonoHnsaumsa TkaHen numdoumtamm nponcxoauT
6bICTPO 1 3aBepLuaeTcA 3a 3—4 yaca. [1pouecchl KonoHn3aumm
CMEHSII0TCA npoueccamu nepepacnpegeneHns nMMgongHbIX
KNeToK, KOTopble 3aBepLuanTcs 3a 3—-4 CyTOK M NpMBOZAT K
HaKonneHn NMMMAQIOLMTOB B ceneseHke. B 3Tn cpoku n pas-
BMBaeTcsA cobcTBeHHO npouecc nHakTmeaumm CKK T-numdpo-
LMTamMu, 3aBepLUaLLMIACS 04eHb BbICTPO — B TedeHre 1-3 gHew,
Kak B ceneseHke, Tak 1 B KOCTHOM Mo3re peuunveHTos [113].

TpaHcnnaHTaumsa obnyyY4eHHbIM pPeumunMeHTaM reHeTUHeckm
HECOBMECTVMbIX KIETO4YHbIX B3BeCer, cogepxxaLumx kak CKK, Tak
1 numcpoLmTel 060MX FEHOTUMOB, COMPOBOXAAETCS, KaK NpaBuno,

npevmyLLecTBeHHoM nHakTneaunen CKK ogHoro na reHotunos
cmecu knetok [11, 21, 96, 971. I3y4eHre reHeTn4ecKoro KoH—
TpOns NpoLEeccoB B3amoaencTeusa HecuHreHHbix CKK 1 num—
chounToB, NOKa3ano yHMKansHOCTb DEHOMEHA, OTNIMYaIOLLErO
€ro OT U3BECTHbIX NPOSIBNEHWI KNETOYHOMO0 UMMYHUTETA, KOHT—
ponMpyeMbIx rMaBHbIM KOMMNEKCOM MMCTOCOBMECTMOCTN H-2
y Mbiern[114, 115, 116]. Vicnone30BaHWe OrpoMHOro CnexkT—
pa pasnuyHbIX IUHUN U TMBPUAHBIX MbILLEN pasHbIX rannoTn—
MOB, @ TAKXXE MYTaHTHbIX, PEKOMBVHAHTHbIX 1 KOHF€HHbIX MNHWIA
npuseno P.B. MNeTposa 1 konnekTns, pyKoBOANMBIX UM UMMYHO—
NOr0B M IMMYHOMEHETVIKOB K 3aKITHO4eHM0 0 TOM, YTO MPOsiBNEHNE
athdhekTa nHakTmeauum CKK numdoumTammn KoHTponMpyeTcs
reHeTVYeCKUMN CTPYKTypamu Kak komnnekca H-2, tak n He
H-2-komnnekca. [Npn atom pasnuyns no He H-2 komnnekcy
faxe 6onee 3Ha4MMbl Ana nNpoasneHus addexTa, No cpaBHe—
HUIO C pa3nn4uamMm TonbKo no komnnekcy H-2. IlHave rosops,
nposBeneHve athchekta He onpepenseTca NpevMyLLECTBEHHbIM
KOHTPOMNEeM CO CTOPOHbI FaBHOMO KOMMeKca McToCoBMEeCTU—
MOCTM 1 3aBUCUT OT eLLe HEKapPTMPOBaHHbLIX FEHOB, He CLen-—
neHHbIX ¢ komnnekcom H-2 meiwen [114, 115, 116].

3aknwo4eHne

B 3akntoyeHve cnenyet 0TMETUTb, YTO NOMYHYEHHbIA MaccuB
LaHHbIX NpefAcTaBnseT coboi He ToNbKo PyHAaMeHTanbHoe
o60cHOBaHVEe NPUHLMAMAaNbHOM BO3MOXHOCTU LieneHanpas-—
neHHon perynaummn pyHkumn cteonoBbix knetok (CK), Ho 1 Bbl-
MOMHEHHbIE HA X OCHOBE MPaKTUYeCcKN 3Ha4YMMble pa3paboTku
NPVKNagHOro xapakTepa.

OpHoM 13 HKMX ABNAETCS hopMynMpoBaHMe BbIBOAA O He—
Lienecoobpa3HoCTN NeYeHUs Ny4eBbIX MOPaXeHUN 1 Apyrux
cocTosHun, Tpebyowmnx nepecagkm CKK, cmecbio knetok ot
HECKOMbKNX FreHETUYECKM pasnn4aloLLmMXcs 4OHOPOB, Kak 3To
npefnaranoce AenaTb B KMUHWKE, N3—3a B3aUMHOM MHAKTU—
Baumm CKK. 3ta npobnema nsnoxeHa B pabote P.M. XanTto-
Ba[117].

[pyroi acnekT cBA3aH C MCMONb30BaHWEM ABMEHWS MHAKTU—
Baumn CKK numdhoumtamm onst novcka BELLECTB HanpaBneHHoro
nMdoTpPOnHoro AencTens. HeogHokpaTHO AeMOHCTpUpoBa-—
noce, 4T0 adychexT nHaktmeauumn CKK numcountammn nmeet
MECTO He TOMbKO B CMCTEME 3K30reHHOro, HO M 3HAOreHHOro
KonoHneobpasosaHua [34, 117], T.e. BO3MOXEH KONMYECTBEH—
HbIA y4eT peakummn «TpaHcnnaHTaT npotus xo3aunHay (PTIMX) no
yuncny nHakTempyembix niumdoumtamu CKK aHgoreHHoro npovc—
xoxaeHns. CoBepLUEeHHO 04eBUAHO, YTO Takas CUCTEMA XxapakTe—
pu3yeTcst ABYMS 0JHOBPEMEHHO MPOTEKAOLLIMMM MpoLeccaMn —
pa3mHoxeHem aHgoreHHbix CKK 1 nHaktueaumen nx T-nnm—
thoumtamu. O6a npouiecca MoryT HbiTb KOMMHECTBEHHO YHTEHbI
nyTeM MOACHETa YNCNEHHOCTU KOMTOHWUI B CENE3eHKax XMBOT—
HbIX COOTBETCTBYIOLLMX rpynn. 3TO f4aeT BO3MOXHOCTb B OAHOM
3KCMEPVMEHTE KOMMHYECTBEHHO CPaBHUTL ABa Havbonee Bax-—
HbIX KPUTEPWUS UMMYHOMOAYNATOPOB PasnUYyHON NpMpoabl,
BKIIHOYasA MMYHOAEMPECCAaHThI U LMTOCTaTUKWL: AeCTBME, Ha—
npaBneHHOe Ha nopaBneHne nponMdepaLyn CTBOMNOBbIX KNETOK
(MnTocTaTM4eckmn athdhekT) N UICTUHHO MMMYHOLENPECCMBHOE
pgevcTeve (numdoTokcudeckuin adhthekT), HanpasneHHoe Ha
T-nHaKTMBMpPYOLLME NuMdoUMTLI 1 06ecnedrBatoLLee 0TMEHY
UX MHaKTMBMPYOLLEen cnocobHocTW. 3T NpUHLUMALI 6biMn nc—
Nnonb30BaHbl Ana pa3paboTky aKCnepMMeHTanbHbIX CUCTEM C
LienbHo OLEHKU MAUTOCTaTUHECKMX U NIMMOTOKCUHYECKUX CBONCTB
npenapaToB pPa3nMyHON NPUPOABI, @ TAKXE OLEHKM aKTUBHOCTU
npenapaTtos, 06ecne4nBaloLLmx OTMEHY AENCTBUA MHULMUPYHO—
wmx PTMX numdboumTos [38, 119, 120, 1211. B pa3paboTtaH—
HbIX CUCTEMAaX MCMbITaHHbIE NpenapaTbl XapakTepn3oBanuch
aKTUBHOCTbLIO, OMNPEAENAeMor No TEOPETUYECKU OXMAAEMBIM
pesynbtatam [121.

Ewe oauH acnekT pa3pabaTbiBaemoi NpobnemMs| perynsumm
doyHkumin CKK 6bin ncnonb3osaH Ans oueHkr 3adthekTopHbIX
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dyHKLUMIA T-NMMAOLIMTOB PasHbIX XXMBOTHbIX, B TOM Y1CIE Kpyr—
HbIX, MNPV PasnnYHbIX MIMMYHO3aBUCUMbIX MaTONOrMHYecKuX co—
CTOSHUAX UMW NPW pa3HOro poga BO3AenCcTBUSX. 3akmio4eHre o
Tom, 4yTo B3ammopgencTeue CKK ¢ numdoumtamm reHeTnHeckm
He orpaHu4eHo 1 nHakTmeaumsa CKK pasBrBaeTcs He TonbKo npu
NCMNONb30BaHUN anforeHHbIX, HO U KCEHOMEeHHbIX NMMAOLIMTOB
[122, 123], nHpyumpoBano pa3paboTky HOBOW 3KCMEepUMeH—
TanbHOM cucTemMbl. B 3Tom cnyvae netanbHo 06yyYeHHbIM pe—
umnueHtam (CBAXCS7BL/6J)F, TpaHcnnaHTupoBanu Tomnbko
KNeTKM KOCTHOro Mo3ra Mbien nuHnm C57BL/6J nnu knetkm
KOCTHOro moara meiwent C57BL/6J B cmecun ¢ numdioupmtamm
TEX WINW MHbIX XMBOTHbIX. [10 41Cny KONoHWIA, onpefensieMbix B
CeneseHKe peuunueHToB Yepes 7—9 cyTok nocne TpaHcnnaH-
Taunm KINeToK, Cyannm 06 MHaKTUBUPYIOLLIEN aKTUBHOCTY 3chdhek—
TopHbIX T-nuMmdioumToB. Okazanock, 4To dyHKLMM Nponudepa—
umn n andchepeHumposkn CKK mbiwern nopgsepratoTcs
NHaKTUBMPYIOLLIEMY AEACTBUIO NMoLmnToB cobak, OBeL, Kyp,
MOPCKUX CBUHOK, KpbIc [124, 125] n paxe venoseka [1261.

CxopHas cucTemMa ncnonb3oBanack B 3KCNepMMeEHTax c
TpaHcnnaHTaumen numdoLnToB B3POCHbIX Kyp B CMECU C an—
NOreHHbIMM FEMOMO3TUYECKMMMN KNETKAaMM Ha XOpMOoaniaHTo—
ncHyto membpaHy 10-11-aHeBHbIX KypUHBLIX 3MOPUOHOB, CUH—
reHHbIX foHOpaM NMMAonaHbIX kneTok. BaanmogencTsys c
HECMHIEeHHbIMW FEMOMO3TUYECKMMU KIeTKaMK, NMMAOLNTI
6nokMpyoT nx yHKLMOHaNbHYO akTMBHOCTbL [127]. 3To gaet
BO3MOXHOCTb XapaKTepr30BaTb aKTMBHOCTb MMM OLMTOB Npu
pa3HbIX UMMYHO3aBUCKMbIX NaTONOrMHYeCKMX COCTOAHUAX YN
NPV pasnu4HbIX BO3OENCTBUSAX.

OpHon 13 TeHAeHLM COBPEMEHHOMO Hay4HOro coobLLecTsa
B 06nactu megnumHbl 1 6uonorun, HabntogaemMon B TeYeHne
psifa nocnegHvX NeT, ABNSeTCA BO3BPAaT CYLLECTBEHHOMO NHTE—
peca k ctBonosbim knetkam (CK) un, B yactHocTw, k CKK. 3ToT
BO3BpAaT OnpegenseTcs OTKPbIBLUMMUCS BOSMOXHOCTSMM KI10—
HMPOBaHWA PacTEHUI 1 XMBOTHbIX, MEPCNEKTMBOM yrpaBeHus
npoveccamy paamHoxeHusa 1 audicbepeHumposkm CK ¢ uensio
MX NCMOMb30BaHUA Ons MONyYeHUs MaccuBa KIIOHUPOBaHHbIX
nonynaumm, Heobxogumblx Ons NpUMEHEHNs B Ka4ecTBe Te—
paneBTU4ECKOro CPeacTsa Ans fie4eHna reMaTonormyeckmx
1 HeremaTonornyecknx 3abonesaHun. VivieeTcs B BUay He TOMbKO
Tepanus Neko30B, HO 1 Takux 3aboneBaHunii, Kak UHCYNMH—3aBn—
CUMbI caxapHbii gnabeT (I Tmna), nwemmnyeckas 6onesHs cepa-
ua, 6onesHb Anburenmepa v gp. KnmHnyeckne nepcnekTvBbl Kne—
To4YHOW Tepanuu ¢ ncnonb3osaHmem CK n onpepensembie
6ronornyeckme ocHoBbl NPoBnemMbl ABASOTCA NPEegMeTOM
MHOrMx guckyccun n o06obuernnn [128, 129, 135].

He meHee nHTpuryroLLen npobnemon, NpakTU4eckoe peLle—
HVe KOTOpOM BUAMTCH B BECbMA Janekon NepcrnexkTvBe, SBns—
etca ynpasneHve dyHkumammn CK ¢ uenbio nonyyYeHns Maccu—
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