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PyHKUuum Teney MNaccana n nx cBAsb ¢ MUKPOOKPYXEeHUeM

AHHOTaumsa. Tumyc sBnseTcs UeHTparnbHbIM OpraHoM WMMMYHOreHesa W 9HAOKPUHHOW
xeneson. CneunnyHoOM YepToOn N OTNNYUTESIbHBIM NMPU3HAKOM MOPEOSIOrMM MO3roBOro
BeLLeCTBa JONEeK BUINOYKOBOW Xenesbl ABNseTcs npucytcreme Teney, Maccans. HassaHuve
AaHo B YeCTb aHrnuickoro Bpaya A. Naccans (1817—1894) koTtopbi onncan nx B 1852 .
OpgHako paxe CnycTa  CTOMbKO  BPEeMEeHUM UCCrnefoBaHus  TUMMYECKUX — Ternew,
NPOUCXOXAEHNE, OCODEHHOCTb CTPOEHUS U OYHKUMN 3INUTENUAnbHbIX XEMYYXUH B
BOMbLWMHCTBE CyYaeB 40 CMX MOP OCTaTCA HEAOCTAaTOYHO U3YYEHHbIMN.

Crionctble Tenbua TUMyca, BO3MOXHO, UMEKT parounTapHyd akTUBHOCTb, MPUHUMAs
yyactve B YyTunuM3auum cTaperowmx TUMOUMTOB. He WCKNIYeHO, 4YTO OHU Takxke
BOBJ€YEHbI B CITIOXHbIE UMMYHOMOMMYeckue peakunun. B yacTHOCTU NpUHUMALOT yyacTue B
anddepeHUMpoBKE NpeaLecTBEHHUKOB T-numdoumtoB, B 3penble knetkn. OgHako
Hemnb3s M WUCKMYaTb Hemarno BaXHYK porfb MUKPOOKpYXeHua Teneu [accans,
COCTOSILLEr0 N3 MHOXECTBA KMEeTOYHbIX NOMNySAUUN pasnnyHoOro NponUCXoXaeHus, Kotopble
ANHAMUYHO KOOMEPUPYIOT Mexay cobon C NOMOLLBID pasfiMyHbIX MexaHu3amoB. Ho Gonee
BEPOSITHO, YTO 3TO rPynmbl U3HOLLUEHHBIX Y CTAPEIOLLMX ANUTENMOPETUKYIISIPHBIX KNETOK.
KntoueBble cnoBa: Tenbua Naccans, T-nuMdounTbl, MUKPOOKPYXEHNE.

'McTonornyeckn B BUNOYKOBOW Xerese BbiAensaT bonee TeEMHO OKpaluvBatoLeecs
KOPKOBOE BELLECTBO, pacrnofioxXeHHoe no nepudpepun, n 6onee ceeTnoe — MO3roBoe
BELLECTBO - pacrofioXeHHoe B LeHTpe [Aonbku. B cooTBeTCTBMM C pacluMpeHHON
Knaccudgukaumen, B KOPKOBOM BELLECTBE pasrpaHMyMBaloT CybKancynsipHbli OTAEnN,
BHELLHME 30Hbl KOPKOBOrO BellecTBa (HapyXHas Kopa) W BHYTPEHHME 30Hbl KOPKOBOIO
BelllecTBa (BHYTpPeHHss kopa) [1, 5, 7]. Takke BblAeNAT PYHKUNOHANBHO 3HAYMMYHO 30HY
B obnactm nepexoda KOPKOBOro BeLleCcTBa B MO3roBoe BeLeCTBO TUMyca (KOPTUKO-
MeAynnApHYH 30HY) [7].

KopkoBoe BeLLecTBO TMMyCa BKMOYAET KOHLUEHTPUYECKM pacrnonoXeHHble, Marnble,
He3pernble NMMJOLUNTLI, KOTOPbIE Ha MMCTONOMMYECKOM Cpe3e HaKraablBalTCA Ha pefkue
anuTenunansHble KneTkn. B cybkancynspHon 3oHe Haxogatcsa bonbwne numdobnacTsl. [5,
7].

Mo3srosoe BeLLecTBO OKpaluMBaeTCs MeHee WHTEHCUBHO OTHOCUTENbHO KOPKOBOIO
BellecTBa W  OTNUYaAEeTCd MeHbLlen MSIOTHOCTBIO KMETOYHOM Monynauuu, KoTopas
BKMNtoYaeT B cebsa npeumyulecTBeHHO AuddepeHUMpoBaHHble, 3pernble T-nMmdouunThl,
anuTenuanbHble KMeTku, Makpodarn, AeHOPUTHble KNeTKn (OTAUYUTENbHOW 4YepTou
KOTOpbIX SABMNSETCA OTCYTCTBME arouuTapHOM aKTUBHOCTW, U  KOCTHOMO3roBO€
npoucxoxageHue), eaquHnyHble B-numdouunTsl 1 MMonaHbIE (MbleYHO-NoA06HbIE) KNeTKN,
AN Py3HO pacnofioXeHHble HeWpPO3HAOKPUHHbIE KNneTku. B cpegHen yactu MO3roBoro
BellecTBa anuTenuanbHble KneTkn obpasyT cnoucTtble Tenbua [accand, KoTopble
CUHTE3UPYIOT UUTOKWMH, HasblBaeMbll TUMWUYECKMM CTPOMasibHbIM - NMMAONO3TUHOM
(TSLP). 3ta monekyna CTumynumpyeT AeHOPUTHbIE KNETKM TMMyCa K y4acTuo B npouecce
HeraTMBHOW cenekuuu [2, 4].
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Kpome TSLP, Tenbua [accand CUHTE3UPYIOT XeMOKMH Mig, KOTOpbIM B OTAUYUN
TUMWYECKOro CTPOManbHOro NUMAONO3TUHA NpUBMREKaeT  Apyrylo  cybnonynsumio
TumoumToB (3penble CD8-knetknm n NK-knetku). MoxHO caenaTb BbIBOA, YTO Terbua
BbI3bIBAIOT MOMOXUTENbHbLIN XEMOTAKCUC, B pe3ynbTaTe KOTOporo adpdeKTopHbIE KIeTKU
OKOHYaTENbHO ANIMMUHMPYIOT ayTOpeakTUBHbIE TUMOLUNUTBI, TakKnm 06pasomM, MakcMmasnbHO
CHWXasa pUCK MOCTYMNNEeHUs nocnegHnx B nepudepuyeckyro KpoBb, MUCKMNOYaa pasBuTtue
ayTOMMMYHHbIX 3aboneBaHui. B cBOO oyepenb, MOXHO caenatb Crnefylowmin He MeHee
WHTEPECHbIN BblBOL, MakCUMarbHbIA KONMYECTBEHHbIW anonTo3 NpouCcXoauT BO3re Teney,
[laccansa, 4To Takke MOATBEPXKOAETCA CKOMMeHMeM OKono Hux CD68-nonoxutenbHbIX
Makpodaros.

OpHako, KoHUeHTpauusa MmakpodaroB B MO3roBOM BeLLECTBE HUXKE MO CPaBHEHUIO C
KOPKOBbIM BELLECTBOM, YTO B CBOK O4Yepedb OTpaxaeT pasnuyine WHTEHCUBHOCTU U
BbIPa@XXEHHOCTU CTEeneHn anonTto3a B [AaHHbIX 30Hax TuMmyca. Tak, nNpu MO3UTUBHOW
cenekumMu nornbatT TUMOLMUTLI, HE CBA3aBLUME HW OOHOrO M3 LOCTYMHbIX KOMMMEKCOB
«MHC-nentng», wnu cBs3aBlUME [OaHHbIN KOMMSIEKC C BbICOKOW addUHHOCTbIO. B
pesyrnbTaTte No3UTUBHOW cenekumm B Tumyce nornbaet okono 90% TMMOLMTOB B KOPKOBOM
BellecTBe. [1py HeraTMBHOWN cenekumn SaNMMUHUPYIOTCH KIOHbI TUMOLMTOB pacno3HaBLine
komnnekc « MHC-aytoaHTureH». B pesynbtate anontosy u ¢aroumMtosy nogsepraotca oT
10-70% TUMOUMTOB MpoLUeaLlIne MONOXUTENBbHYI CernekumMio B MO3rOBOM BeLlecTBe
TMmyca. [4, 11,12].

Mpexae, 4eM roBopuTb 0 PYHKUMN TUMUYECKMX Ternew, crieqyeT KpaTko pasobpaTb
nx passutne n mopdonormno. BeigensoT nopagka 12 ctagun passutua Tenel [accans,
KOTOpble MOXHO 06beaMHUTE B 4 OCHOBHbIE CTaguN.
| — HakonneHve kepaTuHa W YyBeNUYEHWe anNuTenuanbHbIX KIEeTOK, B peaynbraTte
HabyxaHusa uMTonnasmbl U gapa SNUTENNOPETUKYNAPHON KIETKMU.

Il — KOHUEHTpMYeckoe HacnoeHue anuTenuarnbHbIX KNeToK, U TeCHOe CBA3biBaHWE OpYr C
APYroMm C NOMOLLbI0 MHOXECTBEHHbIX 4ECMOCOM,

[l — HeKpo3, kKncTa B 06pas3oBaHMM KOTOPOro y4acTBYOT Makpodaru, rmannuHoas,

IV — obbi3BecTBreHe aeTpuTa, cBoboaHble KanbumHaThl. [8].

B coctaB TMnyeckux Tternew BXOoAAT 2 TUNa anUTenMounToB, KOTOPbIE OTNNYaloTCA
no MHOrMM napameTtpam. B nepsylo oyepenpb, 9TO 3IKcCnpeccuen untokepaTnHos 8 n 14.
MepBbin TN knetok Teneu [accansa, npoucxoant w3 KI14'K8* cybnonynsumn
ANUTENMOLNTOB, @ BTOPOW TUM KMETOK COOTBETCTBEHHO M3 K14*K8. BoO3HWKHOBEHME
Tenbua HayvMHaetTca C AuddepeHUnpoBKN KneTkn | Tuna, pacnonoXxeHHble BoO3re
NOCTKaNUMNAPHONW BeHynbl B  MO3roBoM BewectBe Tumyca. OTnnumnTeNbHbIM
Mopdponornyeckum  npu3HakoMm | TMNa KNeToKk gBngeTca:  okpyrnaa  dpopma,
3yXpOMaTUHOBOE AP0 C  MMybOKMMM  MHBarHaUUSIMM  KapuosieMMbl,  Hanuive
aytocharocom. [lpy 3TOM HapyweHue npouecca aytodarmm npuMBOoAUT K oOLIMBKam
HeraTUBHOW cenekunn. Knetkn aton cyodnonynsaumMm MMerT BbICOKUA YPOBEHb SKCNpeccun
monekyn MHC Il. IMeHHO 3Tu KneTku akcnpeccupytoT reH Aire. Bo3amoXxHO, npouecc
ayToharnm cBA3aH C HaKomnmeHnemM ayToaHTUIreHOB B MOSOCTM Tenbla ANnd nocneayoLwen

aHTUreHnpeseHTaumMm TuMmoumTam. |l TUn KNeTok oTnM4yaeTcs YNMoLEHHON (OpMON,
BbITAHYTbIM SAPOM, OTCYTCTBMEM ayTodarocoM B UMUTONNAsMe W  HaKoMmeHus
ayToaHTUreHoB. Takke KNeTku I TMna nnoTHO cBsA3aHbl Mexay cobon u ¢

ANUTENMOPETUKYNIOUMTAMM  MO3FOBOrO  BellecTBa TUMYyCa, MWUOUOHLIMU  KNeTKaMmMw.
BeposaTHo, kneTkn |l Tna BbINOMHAT ONOPHYO OYHKUMIO. [3, 4].

Kpome TOro, HemoCpeaCTBEHHO B COCTaB TUMWYECKUX Tenew, BXOASAT MWUOUAHbIE
KNeTKn — KOTOpble, TaK Xe Kak W Tenbua [accans BCTpeyarTCA TOMbKO B MO3rOBOM
BELLleCTBE A0fieK TMMycCa, YTO CBUAETENbCTBYET 00 MX TEeCHOW Tonorpaduyeckon u
PYHKUMOHANbHOM  B3auMMOCBA3WM. Takke He UCKYEeHO, 4YTO OHM o0ba umeroT
aKTogepmanbHoe npoucxoxgeHue. Kpome Toro, MuWoOMOHbIE KIETKM  CUHXPOHHO
pa3BMBalOTCHA CO CMOUCTbIMU TernbLUamMu TUMyca UCXOOA U3 TOro, YTO Ha BCex CTagmax



pasBuTMa Teney OOGHapyXMBAKTCA OTPOCTKM MMUOMAHBLIX KNETOK, KOHTaKTupylouwme
Knetkamu nepudgpepundeckoro cnosa Teney, [accansg. [1ockonbKy MNOMOCTb TUMUYECKOro
Tenbua coobwaeTca C MNOCTKaNnUANAPHOW BEHYNOW, MUWOMAHbIE KMETKM, BO3MOXHO,
NPUHUMAIOT y4acTUe B COKpalleHUM Tenbua, Takmm obpas3om, CnocobCTBYS TpaHCNOPTY
aHTUrEeHOB M3 NOJIOCTM TeneLl B KPOBEHOCHOE pycrio U Hao6opoT. [6].

MomMMMO MMOMAHBIX KIETOK B COCTaB CrOUCTbIX Tenew faccans BxoasaTt monogbie u
co3peBawlLne AeHOPUTHbIE KMEeTKWU, KOTOpble JIOKanu3ylTCca BO3Nne nepudepnyecknx
cnoeB Tenbua, TOrda Kak 3penble OeHOPWUTHbIE KNEeTKM He NPUHMMAaltT yyacTusa B
dopmupoBaHumn Teneu. ogobHble He3penbie AEHOPUTHbLIE KIEeTKU, Kak U MUOUAHbIe
KNeTkn BCTpevalTCcs B TUMyCe TOMbKO B MO3rOBOM BeLECTBE TUMycCa, 4YTO TaKke
cBuaeTenbcTByeT 00 MX TECHOW B3aMMOCBA3N Mexay cobon Tak u ¢ Tenbuammn accans.

[3].

CornacHo pfaHHbIM aBTopa [3] AeHOpuUTHble KrneTku Terney [accans, umetT
BbICOKYKO aKTMBHOCTb MOrMOLEHNA aHTUTEHOB, KOTOPbIE MOCTaBMAITCA anUTenManbHbIMU
knetkamm | Tuna. Bo3moxHO, Tenbua [accana wurpalT CyLWEeCTBEHHY poSib B
anddepeHUMpoBke N 0By4eHUM OEHOPUTHBIX KMEeTOK Tumyca. CD68-nonoXuntesribHble
Makpodarm  MO3roBOro  BellecTBa TuMMyCa, TaKKe  pacrofioXeHHble  BO3fe
nepudgepnyeckoro crios Terel BeposTHO, (arounTUpYOT He MUHYBLUME CerneKkuuto
TUMOLUMTBL. K TOMyY e Makpodarn COBMECTHO C 303MHOMNaM1 y4acTBYIOT B pa3pyLUeHumn
TUMUYECKUX TeneL.

Tenbua accana coxpaHsT CBA3b C MOCTKANUMANAPHOW BEHYNoW MNoCpeacTBOM
KaHanoB-NpoOBOOHWKOB, KOTOPble CBA3bIBAIOT MOMOCTb Tenbua [[accans ¢ KpOBEHOCHbIMU
cocyaamMu 1 cnocobHbI K TPAHCNOPTY BELLECTB (aHTUIEHOB) B 000MX HanpaBrieHUsIX.

[MocTkanunnapHaa BeHyrna MMeeT BbICOKUM 3HOOTENUN, rae rnpoucxoauT XOYMUHT
nmMmdoumnToB — COBCTBEHHO 34eCb npoucxoguTt noctynneHue T-numdgounToB K3
LUMPKYNUpYLoLLEen KpoBu. BeHynbl C BLICOKMM aHOOTENMEM — cneunduyeckmin atpnbyT Bcex
NMMAOUAHBIX OPraHoB, KPOMe ceneseHku. [4].

Kpome wMakpodaroB, MUOMAHLIX KIETOK W [OeHOPWUTHbIX KMeToK, B COCTaB
MUKPOOKpYXXeHUst Terney [accana BXOOAT HEWPO3HOOKPUHHbIE KneTku. [locnegHue
CEKPETUPYIOT LUMPOKOrO CrekTpa ropMOHbl, KOTOPbI€ BbIMOMHAT UMMYHOPErynsTOPHYHO
PYHKUMIO, HEMNOCPeACTBEHHO Y4aCTBYKD B Takmx npoueccax, Kak KreToyHas
nponudepauusi, audpdepeHUnpoBKka, MUrpauusi, Cekpeuusi, anonTo3 Wu npoayKuus
unTokuHoB. [10]. B cooTtBeTcTBMM C uccnegoBaHussMn asTtopa [10] HEMPOIHOOKPUHHLIE
KNeTKn pacnornaralTcs, B onpefeneHHbIX yvacTkax MO3roBoro BellecTBa co3jaBas,
TakuMm 00pa3oM, MUKPOOKPYXXEHME W JOKasnbHY KOHUEHTpauumi nenTugHbiX W
HenenTUAHbIX FOPMOHOB AN A depeHUNPOBKA U TUMOLUTOB.

Tenbua accansa KOHTAKTUPYOT M B3aUMOOENCTBYIOT C pa3HOObpasHbIMK TUNamu
KNeToK, B TOM 4ncre u ¢ tumountamu. CylecTByeT Teopusi, KoTopas nosnyyuna Wwmnpokoe
pacnpocTpaHeHue, COrfacHO KOTOpPOW TUMMYecKne Tenbua obnagatT darounTapHOn
aKTUBHOCTbIO. B nonb3dy 3TOoM TeopuuM CBUAOETENLCTBYET BbICOKAs aKTUBHOCTb
nn3ocomMarbHbIX PEPMEHTOB MPUTOM, YTO KOHUEHTpauusa MnocregHunx Bblle B KreTkax |
Tvna. Takmm o6pasom, Tenbua [accana npuHUMAaKT y4yacTue B ANMMUHALUU
ayTopeakTUBHbIX (pearvpylome Ha COBCTBEHHble aHTUreHbl OpraHnuamMa) TUMOLUMTOB, He
npowlegwne Mno3NUTUBHYKO UMW HeEratTMBHYIO cenekuuio. B Toxe Bpems, CywecTBYIOT
nccnegoBaHnd, KOTopble foKasblBaeT, YTo Tenbua [accans HanpoTus, CNOCOOCTBYHOT
co3peBaHunio TuMounToB. [11]. CnegoBaTenbHO, MOXHO BbIABUHYTb TPETBIO TOUKY 3pEHUS,
OTHOCUTENbHO [aHHOW npobrembl, Npu KOTOPOW OTM ABe Teopunm Oyayt He
NPOTMBONOCTaBNATLCA, @ HA0bopOT gononHATL Apyr Apyra. Kak Buanm, ato gaet 6onee
LUMPOKOE NOHUMAHME (PYHKLMM INUTENMANBbHBIX XXEMYYXXUH TUMYCa.

B MosroBom BelwectBe  TUMOUMUT  MNPOXOAUT  HEraTUBHYK  Ceriekuumio,
B3aMMOAENCTBYIO C AeHOPUTHbIMKU KneTkamun. Ecnn tTumount mmeeT TCR (T-KNeTOYHbIN
peuenTop), KOTOPbIN BEPOATHO pPeakTUBHbIA K ayToaHTUreHam, TO MpU KOHTakTe C



AOEHOPUTHOM KIETKOW, npoucxogut ero aktmBauus. CurHan nepepaetca depe3 T-
KNEeTO4YHbIN peuenTop B uuTonnasmy n a4po, nHayumpys cuHtes UJl-4, kotopbiv ayto- u
napakpuHHO CTUMYIMpyeT cuHTe3 Ku akcrnpeccuto peuentopa CD30. BoamoxHo, WJ1-4
Takum e obpasom ctumynupyeT akcnpeccuto peuentopa CD30L Ha kneTkax TenbLax
laccansa. TuMouMTbl C JaHHLIM PeuenTopoM MWUTPUPYIOT HENOCPEeLCTBEHHO K TerbLam
Maccansa, B utore npoucxoauTt ux B3aummogenctsnme CD30/ CD30L. Takum obpasom,
NpouCXoauMT HeobpaTumMas akTMBauus TuUMouMuTa, B pes3ynbTate KOTOpPOro curHan
nepegaeTcsa B UMTONMasMy, rge NpoucxoamuT akTuBaumst MEXaHU3MOB OTBETCTBEHHbIE 3a
anonTo3 ayTopeakTUBHbIX TumoumToB. CrnegoBaTenbHO, HapyweHue akcripeccun CD30
NPUBOAUT K PasBUTUIO ayTOMMMYHHbIX 3aboneBaHunin. YacTb ayTopeakTUBHbIX TUMOLIUTOB
andpdepeHumpytotca B T-reg (perynstopbl). OTOMy Takke CnocobCTBYOT Tenbua
"accang, koTtopble cuHTe3upytoT TSLP. NocneaHuin Bbi3biBaeT co3peBaHne OeHOPUTHBIX
KNeToK, OTBETCTBEHHbIe 3a obpa3oBaHue T-reg U3 aytopeakTuBHbIX TUMOLMTOB. [11, 12].
3aknioyeHue.

Taknum obpas3om, B COCTaB MUKPOOKPYXeHMs Tenew Maccans BxogaT He Tonbko ¢ CD68-
NonoXuTenbHble Makpodaru, MUOUOHbIE KNeTKMu, AEeHOPUTHbIE KNneTKw,
HENPO3HOOKPUHHbLIE KMETKW, HO W co3peBalwme TUMOUUTbI B AnddepeHumposke
KOTOPbIX OHM MPUHUMAOT aKTUBHOE y4vacTue. [JaHHble KMeTKW, JoKanu3ysicb  OKOJ10
TUMUYECKUX Tenew, AMHAMUYHO Y4acTBYIOT B (pOpMMPOBaHMU, KaKk camMux Tenew, Tak 1 B
POpPMNPOBAHNA MMMYHHOW TONEPAHTHOCTU. ITOMY cnocobCTByeT psig OCOBGEHHOCTEN
CcTpoeHus Teney, accans, obneryarLwmin TPaHCNOPT aHTUIEHOB: CUCTEMA MEXKITETOYHbIX
KaHanoB W KaHanbl-NPOBOOHWKW, COEAMHSIOWME MOMOCTb Ternewy C MOCTKanumnspHOM
BEHYIIOM Yepes KOTopble OCYLLeCTBAAEeTCA TPaHCNOPT aHTUreHoB B ABYX HanpasneHusx. B
3TOM npouecce TernbLaM NOMOrarT MUOUOHbIE KIETKU. Tenbla urpatT BaXKHYK posib B
npoueccax HeratMBHOW cenekunm cospeBarowmx TUMoumtoB. OHM TaKke MNpPUHUMaKT
HenocpeacTBEHHOE Yy4yacTue COBMECTHO C KreTKaMu MUKPOOKPYXEHUS B SNMMUHALMK
ayTopeakTUBHbIX TMMOLMTOB, MyTeM WX anonTto3a, TakMm o6pas3oM, yMeHbluasi pUcK
pasBUTUS ayTOMMMYHHbIX 3a00neBaHun.
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