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Y4yacTHe MHOMAHBIX KJIETOK B Mopdorenese tejen I'accans tumyca
YeJI0BeKa

YO «benopycckuii 2ocyoapcmeennviti MeOUYUHCKUL YHUBEPCUMen

N3ydeHo ydyactre MHOUIHBIX KJIETOK TUMYCa YeJIoBeKa B MOPPOTEHE3e Teel]
lNaccans. YcTaHOBIIEHO, YTO MUOHUIHBIE KJIIETKH BXOJST B COCTaB Tejel ['accansg tTumyca.
Oxono 80% renen ["accans B u3yuaemMoil BO3pacTHON TpyMIle KOHTAKTUPYIOT C
OTPOCTKAMHU MHOUIHBIX KJICTOK H\WJIM BKJIFOYAIOT B COCTAB CTCHKH MHUOMJIHBIC KJICTKH.
OOHapy>keHa 3aBUCUMOCTh MEXIy MOP(hOIOTUel MUOMITHBIX KJIETOK U CTaauei
Pa3BUTHS TEJELL: JIJIsl FOHBIX U MOJIOABIX TEJIEll XapaKTEPHbl MUOUAHBIE KIETKU
OBaJbHOM (POPMBI, IS 3PEIIBIX TEJIEI] — MHOUIHBIE KJISTKH YIUTOMEHHON (OpPMBI,
CTaperolIue Teablia HE COJIepKaT MUOUIHBIX KJIETOK. Ha 0CHOBaHUU MOTy4EeHHBIX
JAHHBIX BBIIBUHYTO MPEATOIOKEHNE, YTO MUOUIHBIC KIIETKH 00YCIaBINBAIOT
criocoOHOCTH Teer ['accans K COKpamnieHuIo.

Knrouessle cioBa: Tumyc, Tenbua ['accans, MUOMIHBIE KIETKU.

BBenenne

MuouHbIe KIETKH TUMYCa — YHUKAJIbHAsI KIIETOUHAS MOMYJISIUS, BCTPEYaromasics
TOJILKO B MO3TOBOM BEIIECTBE HOJEK THMyca [2]. HecMoTps Ha ToO, 4TO 1O cCBOEMY
AHTUTEHHOMY COCTaBY OTH KJIETKHU MPUHAJIEKAT K CKEJICTHON MBIIICYHON TKAaHU
(comepxkat Mapkepsl TPOIIOHHUH T, IECMHH, MHOT€HHBIH TPAHCKPUIITOIIMOHHBIN (aKTop
MyoD, aneTuiIx0JIMHOBBIH PEICTITOP), OHK UMEIOT Psifi 0COOCHHOCTEH: HEe (POPMUPYIOT
CUMILIACThI, He nHHepBUpoBaHbl [9,10]. MuosnuTeMMaIbHbIC KIETKH SKTOIEPMaIbHOTO
MPOMCXOKICHUS U IIaIKOMBIIICYHBIC KJIETKH ME3CHXMMAIBHOTO MPOUCXOKICHHS
OTCYTCTBYIOT B MO3TOBOM BEILIECTBE JJOCKTUMYCA.

B Hacrosiee BpemMsi U3ydueHHE MUOUIHBIX KJIETOK TUMYCa NPUBJICKAeT BHUMAHUE
OosbIioro yucia uccienoparene [7, 9, 10, 13]. Jlosiroe BpeMsi CYUTAIOCH, YTO KPOME

y4acCTus B TaTOTCHE3C MUACTCHUH, KOTId UX KOJIMYCCTBO CYIMIECCTBCHHO BO3PACTACT, 9TU



KJIETKU HE UTPAIOT BaXKHOW POJIH B QYHKIIMOHUpOBaHHU TUMYca [12]. OqHako paboThl

MOCJICAHUX JICT IMMOKAa3aJink, YTO POJIb MUOUIHBIX KJICTOK HAMHOTO 3HAYHUTCIILHEC, YCM

cuuTanoch panee. OCHOBHBbIC (DYHKIIMM MUOMIHBIX KiIeTOK TMyca [7, 9,10,13] mbI

cymmupoBaiu B Tabmure 1.

Tabnuma 1. ®yHKIME MUOUAHBIX KJIETOK THMYCA YEJIOBEKA.

DOyHKIUU

Onucaune

AHTHTEHIIpE3EHTaLHs

MuowniHbIe KIETKH CTIIOCOOHBI PEACTABIIST
aHTUTreHbl TUMOUTAM B Kommiekce ¢c MHC | u
CTUMYJIHPOBATh NPOIH(EPaALNIO CIIeHU(PUIECKUX

KJIOHOB JTUM(OITUTOB

B3aumoeiictBue ¢

TUMOLIMTaAMHU

3ammra TUMOIIMTOB OT aIloITo3a

Dkcnpeccus aaresuonHoi Mosekybl CD 58 (LFA-

3)

Coxkparnienue

HecyT aktuBHBIE H-X0MmMHOpEnenTops! ¥ CrioCOOHBI
K COKPAIIEHHUIO, OJTHAKO (YHKIIMOHAIBHOE 3HAUCHNE

JaHHOI'O q)aKTa TOYHO HC YCTAHOBJICHO

CHHTE3 IUTOKHUHOB

IL-6, IL-8, IL-10, TNF-a, RANTES, MIP-1a, M CP-

L{uTOKMHOBBINA TPO(HITE MUOUIHBIX KJIETOK
3HAYUTENIBHO OTIMYAETCS OT MPO(HIIS FIMUTETHATHHBIX

KIICTOK.

AxkTHuBHO 00cyxmaemas [11] posb Tesen ["accans B mporeccax co3peBanuu 1reg,

MaTOTeHe3e PEBMATOUIHOTO apTPUTA, IKCIIPECCUU ayTOAHTUTEHOB, TPEOyeT

erIy6JIeHHOFO HU3Yy4YCHUS BOIIPOCA O B3aMMOOTHOIICHUHU MUOUJHBIX KIICTOK U

JIUTEIUOLMTOB Tenell ['accas.




W3BecTHO [2,5], 4TO MUOHIHBIEC KJIIETKH PACIIOJIO0KEHBI B 00J1aCTH
KOPTHUKOMEIYJUIIPHOW TPAHUIIBI K B MO3TOBOM BEIICCTBE JI0JICK TUMYCA,
KOHIIEHTpHPYSCh Bo3ie Tenerl ["accains. [1o Bonpocy B3aMMOOTHOIIICHUS MAOHTHBIX
KJIETOK M TeJel] ['accas cyiecTByeT 00JIbIIOE YUCIIO YaCTO B3aUMOHUCKITFOYAFOIIIHX
B31JI70B. Tak, BeiiBUHYTas B 1968 rogy Imai [6] Teoprst 0 MUOUTHOM NMPOUCXOKICHUH
tenel ["accais, ObUia mojjiepkaHa psAaoM UCCIIeJoBaTeNeH, 0THAKO TTO3IHEE OT Hee
oTKa3ajuch [1]. Psm coBpeMeHHBIX UccienoBareineii Jnoo 0TMeUaeT OTCYTCTBHUE
MHUOMIHBIX KJIETOK B coctaBe Tener [11], mubo ux akTuBHOE yyactue GOPpMUPOBAHUN U
¢yskunonupoBannu Teel [14]. [Toaromy 1enpi0 HaCTOSIIETO UCCIICIOBAHUS CTAJIO
BBISICHEHHUE POJIM MUOUJIHBIX KJIETOK B MOpdorenese tesell ['accalis U BBISBICHHE

B3aMMOCBS3€H C SIIUTEINAIbHLIMHU KJICTKAMU.

Marepuaiibl 1 METO JIBL.

B ucciienoBannm ucnonib3oBaiu pparmeHTh TEMYCOB (15 ciy4aeB), yaanieHHBIX B
MUHCKOM JAETCKOM KapAHOXUPYPTUUECKOM LIEHTPE NMPU BMEMIATEIHCTBAX 110 TIOBOY
MUHUMAJIBHBIX CEPAEUYHO-COCYANCTHIX IOPOKOB Y AeTei B Bo3pacte 1-4 mecsua, B
aHamMHe3€ KOTOPBIX OTCYTCTBOBAJIN MH(PEKIMOHHBIE 3a00JIEBaAHHS, UMMYHOAE(PUITUTHBIC
COCTOSTHU S, TIPUEM CTEPOUIHBIX TOPMOHOB, HMMYHOIENPECCAHTOB. 3a0HpaIHCh
(bparMeHThl TUMYCOB, YAaJE€HHBIX TOJIBKO 110 XUPYPTrUUECKUM MMOKA3aHHUSIM
(kpoBOTEUCHHUE, PA3MOKIKESHHE U JIP.) C YIETOM CYIIECTBYIONINX 3THICCKUX U
IOPUINYECKIX HOPM.

O6pa3npl TUMyca (HUKCHPOBAIH B HEUTpAIbHOM (POpMATHHE, 3aJIMBAIH B mapaduH,
TOTOBWJIM CEpUIHBIE CPE3bl TONIMUHON 7/ MKM. [Ipenaparsl okpammBaiucy
reMaTOKCHINH-303UHOM 11 0030pHOi# ructojoruu. [IpoBoaunocs
UMMYHOTUCTOXHMHYECKOE UCCIICIOBAHUE C aHTHTEIaMHu K AecMuHy (kioH D33, tutp
1/600, oopadotka EDTA, pH 9.0) u riagkomeimedHomy Muo3uny (kaonx SMMS-1,
tutp 1/100, 06paboTka — rurpatHsiii 6ydep, pH 6.0) (mpoussoacrso DACO, USA).

CreMka nmpoBoaMIIaCh C UCIOJIb30BaHNEM U POBO Kamepsl-okysipa UMD-300
(«Gsmserver», TaiiBaHb), yCTaHOBJICHHOM Ha MUKpockomie Zeiss Axiolab («Carl Zeiss

AG», 'epmanns).



PesyinbTarsl.

B M03roBOM BemecTBe A0JIEK THMYCa BCTPEYAFOTCSI MUOHIHBIC KJICTKH OKPYTIION
(puc. 1 (1)), orpocuaroii (puc. 1 (3)) u BeITsIHYTO# hopM (puc. 1 (2)), mpuuem
MIOCIIeTHUE BCTPEYAIOTCS TOJIBKO B coctaBe Tenel ['accans. Takxe B cpe3ax
00HapyKUBAIOTCSI OTPOCTKU MHOUIHBIX KiIeToK (puc. 1(4), puc. 2 (9)) u m3penka
BCTpeUaroTCs Kiactepsbl KieTok (puc. 2 (10)), KoTopble CUUTAIOTCS JeTeHEPUPYIOIUMHU
[2]. Mb1 06Hapy>xuaH, uto okosio 80% Ternen ["accans B u3y4aeMoii BO3pacTHOM IpyIie
KOHTAKTHPYIOT C OTPOCTKAMH MHUOMJIHBIX KJIETOK HJIU BKJIIOYAIOT B CBOM COCTaB

MHUOHMAHBIC KICTKH.

Puc. 1. Mo3rosoe BeuecTBo J0JIbKU TUMyca. UMMyHOTHCTOXMMHUYECKAs PEaKIIHs
Ha JISCMUH, OKpacKa saep remarokcmmaoM. YBennaenue 200x.
O6o3HaueHus:
1 - oBaJIbHBIE MUOUIHBIE KJIETKHU,;
2 - BBITSIHY ThI€ MUOU/IHBIE KJIETKH, BXOASINNE B COCTaB HAPYKHOTO CJIOS KIIETOK 3PEJIbIX
TeJew;
3 — oTpocUaThie MUOHIHBIE KIIETKH;

4 — OTPOCTKH MHUOHUAHBIX KJIICTOK.



XapakTep B3aUMOICHCTBHSI MHOUIHBIX KJIIETOK C TEJIbIAMU 3aBUCHUT OT CTaIUU
Pa3BUTHS MMOCJICIHUX, YTO CBUICTEIHLCTBYET O CHHXPOHHOM Pa3BUTHUH MHOUIHBIX
KJIETOK M Tenen ['accans.

Brigensror cieayromnue THITbl TAMYCHBIX Tedel (corsiacio RaicaM. [11], ¢
W3MCHCHUSIMH):

IOHBIE TEJIbIIA, KOTOPBIC MPEACTABIISIOT COO0M KOHIIEHTPHYECKOE CKOTICHUE
KPYIHBIX CBETJIBIX YMUTEJIMATIbHBIX KJICTOK, HAKATUTMBAIOIIUX TOHOQUIaMEHTBI U
kepatuH (puc. 2 (1-3));

MOJIOZIbIC TEJIbIIA, OTJINYAIOIINECS MOSBICHUEM BBHIPAKEHHBIX JCTeHEPATUBHBIX
W3MCHEHUH B OJIHOM JIMOO HECKOJIbKUX IIEHTPAJIbHO PACIIOIOKEHHBIX SMUTEITHOIUTAX U
(bopMHpPOBaHUEM TOJIOCTH TEIIbIIA, TJIC PACIIOJIAralOTCs OCTATKH OpraHesll, parMeHThI
s7ep, IPOIYKTHI pacmaaa kieTok (puc. 2 (4-5));

3pebie TeNbIla, KOTOPBIC XapaKTepU3yIOTCs COPMUPOBAHHBIM KepaTHHOBBIM
SIIPOM, PACIIOJIOKESHHBIM B TI0JIOCTH TenbIia (puc. 2 (6));

CTapeIoIUe TeJIbIa, UMEIONIUE MPU3HAKYU pa3pylIeHUs] KepaTHHOBOTO s7pa, 0e3
COJIEP)KMUMOTO B MOJIOCTH TeJIbIla MO0 BTOPUYHO 3amoHeHHbIE geTpuToM (puc. 2 (7)).

JIJ1sl FOHBIX M MOJIOJIBIX TEJISI] XapaKTEePHbl MUOUIHBIC KIIETKHA OBaJbHOU (DOPMBI,
HEMOCPEACTBEHHO KOHTAKTUPYIOIUE ¢ KieTkamu tenel ['accamns (puc. 2 (1-3)). [To mepe
CO3pEBaHMs TeJbIla MUOUIHBIC KIIETKH MPUHUMAIOT YIUIOIICHHYIO hopMy U
BKJIFOUAIOTCS B COCTaB KaK BHYTPEHHET0, TaK U HApYXHOTO CJIOEB 3peJIoro Tejbiia (puc.
2 (6)). Crapetomue Tebiia, B OCHOBHOM, HE COJIEP)KAT B COCTaBE CTEHKH MUOUTHBIX
kieTok (puc. 2 (7)). OTMeTHM, 4TO Ha BCEX CTAIUAX PAa3BUTHSI TEJbIIa O0OHAPYKUBAIOTCS
OTPOCTKH MHOUHBIX KJIETOK, KOHTAKTUPYIOIIUE C KJIETKaMU nepudepruueckoro cios

tener [accans (puc. 1(4)).



Puc. 2. Mo3roBoe BemecTBo A0JIbKH TUMYca. IMMyHOTHCTOXMMHUYECKAs pEaKIIHs
Ha JIECCMHH, OKpacka siiep reMarokcuinaoM. YBemmdenue 1000x.
O6o3HaueHus:
1-3 — oBanbHBIE MUOUIHBIE KJIETKH, PACIOJIOKEHHBIE Ha Iepu(eprn IOHBIX TeNell
I'accans;
4-5 — MUOUMIHBIE KJIETKH, BXO/ISIIIAE B COCTAB HAPYKHOTO CIIOS KIIETOK MOJIOJIBIX TEJIEIl
I'accans;
6,8 — ymiomenHas MUOUIHAS KJIETKA, BXOJISIIAsi B COCTAB HAPYKHOTO CJIOSI KIETOK
3peNbIX TeJell,
7 — OTPOCTOK MHUOMTHOW KJIETKH, KOHTAKTUPYIOIIUN C HAPY KHBIM CIIOEM KJIETOK TEJell
I'accans,;
9 — oTpocuarass MUOUHAS KIIETKA;

10 — yractep MUOMIHBIX KIIETOK.



NmmyHOTHCTOXMMUYECKasl pEaKIUs Ha TJIaJKOMBIIIEYHbIA MUO3UH MOJ0KUTEIbHA
TOJIbKO B cTeHKe cocynoB (puc. 3). Tenpua ["accans u npyrue KJISTKH MO3TOBOTO

BCIIICCTBA HCTAaTHUBHHEI.

Puc. 3. Mo3roBoe BemecTBo J0JbKU THMYca. UIMMyHOTHCTOX MIMHYECKAsT PEaKius Ha
JIaJIKOMBIIICYHBIH MHO3UH, OKpacKa sifiep reMaToKCHInHoOM. Y Bennuenue 400x.
O6o03HaueHus: 1 — rIagKOMBIIICUHbIC MUOITUTHI B CTEHKH apTepuH, 2 — Tenblla [accas.

OOcyxnenne

OTmeTuM, 9TO POJIb MUOHUIHBIX KJIETOK B Mopdorenese teser ['accans nmpusiekana
BHMMAaHHUE UCClIeI0BaTelIel J0CTaTOYHO AaBHO. IMal [6] cumrair, uto Tenbia I"accans
UMEIOT JBOMHOE MPOUCXOXKIACHUE U SAPO TEbIAa — 3TO KTUTAHTCKAsS» MHUOMIHAS
KJIETKA, @ KOHIICHTPUYECKHUE KJICTKH HMEIOT SMUTENHAIbHOE MporcxoxaeHue. Bodey [1]
HE TOJIZICPIKUBACT 3Ty THIIOTE3Y, XOTS U HE UCKJIFOYAET, YTO MUOUTHBIC KJIETKA MOTYT
NPUHUMATh ydacThe B 00pa3oBaHuu Teiel ['accaisi, HO YMCI0 MHOUIHBIX KJIETOK B
TUMYCE B (PU3NOJIOTHYCCKHUX YCIOBHSIX KpailHe MaJlo M YKa3aHHbBI MEXaHU3M
MaJioBeposiTeH. MBI cOTJIacHBI € BhIBOJaMu BOdey, mockobKy, Uccienys IoHbIe U
MoJto bl (OpMBI Teltel] ["accaisi, Mbl He OOHAPYKUJIH (PAKTOB B MOICPIKKY TCOPHI O

MHOUIHOM NPOUCXOXKIECHUU Tenel] ['accas.
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B HacrosieM uccae10BaHUU BBISIBJICHO, YTO MUOUIHbBIC KJICTKU TPHUHUMAIOT
ydactue B (HOpMHPOBAHUY TeJiel ['accas, HEMOCPEACTBEHHO BXO/IS B UX COCTAB.
OOHapy>KeHHas 3aBUCUMOCTb MEX 1y MOP(HOJIOTHEe MUOUIHBIX KJIIETOK U CTaquei
Pa3BUTHS TEJICI] CBUIETEIBCTBYET O YYaCTHH MUOMIHBIX KJIECTOK B MOP(OTEHE3€e Teell
["accansa. Mbl IOATBEPAMIIN TIPEIIIOJI0KEHUE HEKOTOPBIX aBTOPOB [2] 0 TOM, UTO
OKPYTJIbIC MHOUIHBIC KJICTKHU SBJISIOTCS HE3PEJIBIMHU, & OTPOCUATHIC — 3PEIBIMH.
BxiiroueHre MUOMIHBIX KJIIETOK B COCTAB TEJICIl MOXKET ObITh 00YCIIOBICHO MJIOTHBIM
KOHTAKTOM MHOM/IHBIX KJICTOK C SIUTEINATBHBIMU KJIETKAMH TOCPEACTBOM JIECMOCOM
[2]. Tak kak KJICTKH BHYTPEHHETO CJIOS TEJEI] IOrH0ar0T, TO MPOoIlecCcy THOeH,
OYEBH/THO, TTOJIBEPTatOTCS M MHUOUIHBIC KJICTKH, BXOSIINE B COCTaB Tejell ['accas.

OcraeTcst HeSICHBIM, 3a4eM HY)KHA TaKasi TeCHas CBSI3b MKy MHUOUIHBIMU U
SIHUTENHAILHLIMU KJIIETKAMH B cocTaBe Tener I'accans. OgHuM U3 BO3MOYKHBIX
0O0BSICHEHUH SBJISCTCS YIaCTHE MUOUIHBIX KJIIETOK B COKpAIeHUH Tesel ['accas.
Flaum E. [4], uccienys Tenbiia in Vitro, mokasas, 4To OHH MyJIbCUPYIOT C
OTpe/ICJICHHBIM PUTMOM, U, TaK Kak Teiblla ['accaiis He coaepIKaT Ti1aaKOMbBIIICUHbIH
Muo3uH (puc. 3), TO € IMHCTBEHHBIMU BO3MOKHBIMH HCTOYHHKAMHU COKPAIIICHHS B
JaHHOM JKCIIEPUMEHTE MOTJIN OBITh TOJIBKO MHUOUHBIC KJIETKH, JJI1 KOTOPBIX JOKa3aHa
CIIOCOOHOCTh K COKpAIIEHHUIO KaK IN VIVO, Tak u in vitro [8,12]. Kpome Toro, nokasaHo,
YTO MOJIOCTH TeJel ['accalis cBsi3aHa ¢ MPOCBETOM COCYAOB [3] U MbI cCUUTAaEM, YTO
COKpaTHUTEIbHAsl aKTUBHOCTh MUOUIHBIX KJIETOK TeJell ['accalis MOKET peryjiupoBaTh
BBIBEICHUE COACPKUMOTO M3 IMOJIOCTH TeJIel] B KPOBEHOCHBIE COCY bl M\HJIU MO JaHKe

AHTUTCHOB BHYTPb IMOJIOCTH TCJIbIIA.

BriBoAHI:

1. MuouaHbIe KJIETKH BXOAT B cocTaB Tenel ['accans Tumyca. Okono 80% Ttemnery
["accans B u3y4aeMoi BO3pacTHOM IPYIINe BKIFOYAIOT B CBOM COCTaB MUOUIHbBIE KICTKU
U\WJIK KOHTaKTHPYIOT C UX OTPOCTKAMH.

2. O0Hapy’keHa 3aBUCIMOCTh MEX 1y MOP(HOJIOTHEeH MUOUIHBIX KIETOK M CTaquei
Pa3BUTHS TEJICII: IS FOHBIX M MOJIOJIBIX TEJEI] XapaKTePHbl MUOUIHBIC KIICTKU

OBAJIILHON (POPMBI, TSI 3pEIBIX TeJIell — MUOMIHBIE KIETKH YIUIOMIEHHOU (hOpMBI,
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CTaperolIue TeIblia HE COJIePKAaT MUOUIHBIX KIETOK.
3. TecHas cBsI3b MEXKIy MUOUIHBIMH ¥ SIIUTEIINATHLHBIMU KJIETKAMHU B COCTaBE

tenen ["accanis, BUIMMO, OOBSICHIETCS y9aCTUEM MHUOUJIHBIX KJIETOK B COKpAIICHUN

tener] ["accast 11t BRIBEICHHS COIEPKUMOTO U3 TIOJIOCTH TeJIel] B KPOBEHOCHBIE

COCYIbI \HIH nomajgaHsd aHTUTCHOB BHYTPb ITOJIOCTU TECJIbIIA.
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