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MopdgoJiorusi NOCTKICTOYHBIX CTPYKTYP Tedsen I'accans Tumyca

Y€J0BCKa B HOpME
YO «benopycckuti cocyoapcmeenHblll MEOUYUHCKUL YHUBEPCUMEN»

[IpennoxxeHa KOMOMHUPOBAaHHAS OKpACKa Nr€éMaTOKCUIMH-aIbIIMaHOBBI(CUHUN —
KHUCIIBIN (PyKCHH, KOTOpask MO3BOJISET YETKO BBISIBUTH aNbIIMAH-TIOJOKUTEHbHbIE
noctkierounsie cTpyKTyphl (IIKC) oTHOCHTENBHO IPYTrUX KIIETOK TENemulsaccas u
(bochopHOMONIMOIEHOBBIM T€eMAaTOKCUIIUH — KEPAaTUHOBbIE (hUOPHIIIBIY, Y CTAaHOBJIEHO,
YTO aJbIIUaH-TIOJOKUTENbHBIE TOCTKIETOYHbIE CTPYKTYPhI MPEACTABIIFOR,CO00M
TEPMUHAIBHYIO CTAJIUIO IETpaJaliy MUTETUaNIbHbIX KieToKaenew ["accans. [Iponecc
skcTpy3uu conepxkumoro IIKC B nonocts Tenen I"accanst mpoucxoqpiryTem
YBEJIMYEHUS UX Pa3MepoB, NEPUHYKIICAPHOT0 HAKOTUICHUS KePaTHHA, pa3phbiBa
BHYTpEHHEH macTuHku U BKiItoueHust MeMmOpansl [IKC#B ee coctas. Takum oOpas3om,
YBEJIMYEHHUE PA3MEPOB TEJbLia HANPSIMYIO CBA3aHO C YMEGIOM KIIETOK,
MO/IBEpraroluxcs THOemu.

Kurwuessblie cjioBa: Tumyc, teinblia ['accans, amsflnaHOBbINA CUHUN

BBenenue

CornacHo 00beAMHEHHOM TEOpUN IEHTPATBHOW NMMYHOTOJIEPAHTHOCTH,
SMHUTETHANIbHBIE KJIeTKH Tenel ["accans uLpatoT 0€o0yIo poib B MOAACPKAHUN
MMMYHOJIOTHYECKOTO TOMEOCTa3a: MPe3eHTUPYIOT TKaHECTICIIM(PUIESCKIE aHTUTCHBI
IUIS DIMMHUHALIAN 2y TOPEAKTUBHBIX TUMGOTHTOB.

B HacTos1ee BpeMs yCTaHOBISHO CYIHECTBOBAHHE CIIEIIU(PUIESCKON MOMYISIIH
AMUTETHABHBIX KIETOK MO3TOBOLQ BEWECTBA TUMYCA, BHIMOJIHSAIOMINX YHUKATbHBIC
GyHKIMH B TTpolieccax MMMYHODEHe3a. OTIUYUTENbHOM YePTOi STUX KIETOK SBISETCS
aKTHBHOCTH reHa Alre, KOIUPYIoIIero ©eIKOBbI TPAHCKPHITIIUOHHBIH (HaKTop,
BBI3BIBAIOIIHIA TPAHCKPHITIIHAIO IKTOHUYCCKHUX TKaHecneruduueckux oenkos [7]. Aire
oOecrnieunBaeT CUHTE3 OCTIKOB PAaVINIHBIX TKAaHEH B SMUTENNATBHBIX KIETKaX TUMYCA,
cO3/1aBasi B HeM Kak Obl AMMYHOJIOTHYECKII 00pa3 Bcero opranusma. Takum
obpaszom, Airet+ KIeTKH SIBISHTCS CBOCOOPA3HBIMU KTPAHCKPHUITIIMOHHBIMU
MAaIIMHAMI 110 IPOU3BOACTBY TKaHECTIEIIU(UISCKUX aHTUTEHOB, KOTOPHIE BAXKHBI JIJIS
ylaJeHHs ayTOPEAKTUBHBIX TUM(OIIUTHOB, a 3HAYUT, JIJIsl CO3JAaHUS U MOAAEePKaHUs
UMMYHOJIOTHYeeKOTOMOMe0cTasa B opranusme [6].

B Hacrosiiee BpeMsi okazaHo, yTo Aire+ smuTennaabHble KIETKU TOBEPratoTCs
CTyIeH4YaTOMYy Hporieccy nuddepeHIMpPOBKY, XapaKTEPU3YIOIUMCS U3MEHEHUEM
IKCIIPEEErH OIpeACICHHBIX TTOBEPXHOCTHBIX MapkepoB. KoHeuHol cTanuei 3Toro
nporgcca, Hpu KOTOPOIl KIETKH JOCTUTAIOT HAaUOOIBIIETO Pa3BUTHS, SBIISETCS
obpasopafue tenen ['accansa. Tot dakt, uto Airet snuTearanbHbie KISTKH MO3IOBOTO
BEIIECTBA OKOHYATEIIHHO CO3PEBAIOT (PYHKIIMOHAIBHO, TOJIBKO KOT/1a OpTraHU3yIOTCS B
tenblia ["accans, HoATBEpKAaeTCS MHOTOYHCIICHHBIMU pabotamu [2],
JIOKa3bIBAIOIIUMU crienuduyeckre cBocTBa kieTok Tenell ['accans. ['ubenb sTux
KJIETOK IyTeM ayTo(aruu MpuBOAUT K OCBOOOKICHUIO PACTBOPUMBIX
TKaHeCTEU(PUIECKUX aHTUTEHOB, KOTOPHIE UCTIOIB3YIOTCS ICHAPUTHBIMH KJIETKaMU
IS TipotieccoB cesekimu B Tumyce [6]. [Iponecc nuddepennmposku Airet+
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ANUTENUATBHBIX KJIETOK, UMEIOIIHKA OOJBIIYIO Ba)KHOCTH JJIsl POLIECCOB MO3UTHUBHOM
Y HEraTMBHOM ceNeKIMH, ObUT OUCAaH C UCMOJIb30BaHUEM UMMYHOTMCTOXUMUYECKHUX
MapKepoB, OJJHAKO €ro MOP(OJOruIecKoe onmucanue orcyrcTyer [5,8].
JlutepatypHble naHHbIE [2] MOKA3bIBAIOT, UTO MPH OKPACKE TUMYCA Pa3IHYHBIMU
METO/IaMH, UCTIOIb3YIOUIUMU aTbIIUAHOBBIN CUHHI, MOYXHO BBISIBUTH CAMbIE€ Pa3HbIE
CTPYKTYpPBbI — M 3JIEMEHTBI COEJUHUTEIHHON TKAHU B COCTABE KaICYJbl I, CeNT, U
AIUTENUATIbHBIE KIETKHU Tenell ['accans Ha 3aK/II0UNTEIbHBIX CTAIUSIX CBOETO
pa3BuTHs (MM UX OCTATKH), B TOM YHCJIE, BEPOSATHO, U Airet SNuTeIMaibHbIC KICTKH.
Hamu ycTaHOBIIEHO, UTO OKpacka aiblIMaHOBBIM CUHUM Npu PH 2,5%, kuciabiv
(YKCMHOM M T€MaTOKCHJIMHOM NO3BOJISIET TOUHEE AU(P(HepeHIuPOBATH
MOCTKJIETOYHBIE CTPYKTYPBI BHYTPEHHETO cliosl Tenel] [ accans of, PyHKIIrOHATBHO
AKTUBHBIX KJIETOK M U3yUYUTh MOP(OJOTHUECKHUE OCOOEHHOCIN STOTOMIpOLIECcCa.
Marepuansl 1 METOBI

B uccnenoBanuu ucnosab30Banu (pparMeHThl TUMYCOB, YHAICHHbIX B MUHCKOM
JETCKOM KapAUOXUPYPIHUECKOM LIEHTPE PU BMEIIATEIbCEBAX MPH MUHUMATbHBIX
CEPJIEYHO-COCYIUCTBIX MOPOKAX y JAETEH, B aHaMHE3€ KOTOPLIX/OTCYTCTBOBAIN
MH(EKIMOHHbIE 3a001€BaHuUs, UMMYHOAE(DUIIMTHBIE COCTOSIHUS, PUEM CTEPOUJTHBIX
TOPMOHOB, HHBIX UMMYHOepeccanToB (10 ciyuacB)s

OO0pa3iel THMyca GUKCHPOBATIN B HEUTPATBHOM, (DOpMaTHHE, 3 IMBAIIN B

napaduH, TOTOBIJIM CEpUNHBIE Cpe3bl TONILMUHOK, / MKM. OKpacka npenapaToB
MIPOBOJMIIACH T€MATOKCUIIMH-203MHOM, Ha HYKJIGHHOBbIE KUCIOTHI 0 bpame, o
Metony [launnu, hochopHOMOTNOIEHOBBIM TEMATOKCUIIMHOM U C IPUMEHEHUEM
MPEII0KEHHON HaMU KOMOMHUPOBAaHHOW OKPAEKH T'€MaTOKCHIIMH-aTbIUaHOBBIM
CUHUU — KUCJIBIN (YKCHH.
Pe3ynbpTaTel 1 00Cy)KaeHNE

Ha craguu mopdodyHKIIMQHAAEHOM 3pesiocTr Teblia ['accans BeITISIAT
clenyroumM o0pa3zoM: 1o nepudepuu onpeaesoTcs runepTpoGUpPOBaHHbBIE CBETIIbIE
AIUTENUATIbHBIE KJIETKU, KOTOPbhIE HAKAIJIMBAIOT TOHO(PUIAMEHTHI U KEPATUH
(HapyxHbIC KIeTKH). [Ty0sKe JIEAT YIUIONICHHBIC SIUTEIHATbHBIC KIICTKH, B
LUTOIJIa3ME KOTOPBIX YBEIMYWBACTCS KOJIMUYECTBO KEpAaTUHA, PELYLIUPYIOTCS
opraneiuibl (BHYTPEHHHGKICTIK ). DTH KICTKH MOCTEIIEHHO TIOIBEPratoTCs
JereHepaluu, NIPOUCXOAUT PEAYKIIMS KX OpraHesll, SKCTPY3Usl COAEPHKUMOTO B LEHTP
tenbia. Bepostho, afu neerkierounbie cTpykTyphl (I[TIKC) u sBisiFOTCS KOHEUHBIM
sTanoM auddepeHIHPOBKU Airet+ snuTennanbHbIX KIeToK. CopepKuMoe KICTOK,
OUYEBUJIHO, C PACTBOPUMbIMH TKaHeCTIEIU(PUUECKUMH OpraHelaMH, OCTaTKH
opraHeii, ¢pparMEHTHI Saep, MPOLYKThI pacajia pacroaratoTcsi B OJIOCTH TeJblIa,
LEHTp KOTOpOWBaHNMaeT KepaTUHOBOE s11po. Kietounas meMOpaHa BHYTPEHHUX
KJIETOK Ha TPAHUIE'C TTOJIOCTHIO TebIA YIUIOTHIETCS — 3TO BHYTPEHHSASI MEMOpaHa
Tensu@ 1 accalrs:
[Ipu oKkpacke npenapaToB TUMYCA MPEJIOAKEHHON HAMU METOJIMKON FeMaTOKCUIINH-
aJbIIMAHOBBIA CUHMI — KUCTBIN (yKCHH B cocTaBe Tenell ['accans MHTEHCUBHO
OKpAILIMBAIOTCS YETHIPE TPYIIbI MOCTOSHHBIX 3JIEMEHTOB: pa3pyllaroIIHecs
BHyTpennue kietku tenen [Naccans (ITKC), BuyTpeHHsst MemOpaHa, aMmopdHoe
BEILIECTBO B MOJOCTH TEJbLA, MPOCTONKN KUCIIBIX MYKOIOJIUCAXapUA0B BHYTPU
KEpaTUHOBOTO Spa.



®akt Hanmuuus [IKC 6bU1 3amMedeH JaBHO, OJTHAKO 3TO SIBICHUE JOJITOE BpEMS HE
MOJTy4aJio yI0BJICTBOPUTEILHON HHTepipeTanu. Bodey onuceiBaet [2] Hannuue
KHCJIBIX MYKOIOJIMCAXapUI0B BO BHYTPEHHEH IITACTHHKE TeJell, He JaBast
UHTEpIpeTauy Ha0toaeMbIM siBlieHUsIM. Henry [9] oTtMeua Hanuuue MyKOUIHON
CyOCTaHUIIMHK B TelbIax ['accalis U eIMHUYHBIX KIIeTKaX peTukynodnutenus. Gad u
Clark cuuranu [3], uTo 3Ta cyOcTaHIUs ABISETCS CYAb(PATUPOBAHHBIM MYKOUIHBIM
JUMQOIOITHUECKUM TOpMOHOM. | zard ormeuan [4], 4To HaKOIJICHHUE MYKQHUI0B
SIBIISIETCS IOCTATOYHO PEIKUM SIBICHUEM U CBSI3aHO CKOPEE C SBIICH
JereHepaluu, Y4eM C CEKPETOPHBIM MPOLIECCOM.

Mop@donornyeckuii aHaau3 Mo3BOJINI BeIABUTH, uTO [IKC — 13
BHYTPEHHET0 cJios Tenel] ['accans oBanbHOU (POpMBI, 3a10JIHE

YpBI
[{AAH-

epUPYIOIIETO

BHYTPEHHEW MeMOpaHoll, OrpaHUYMBAIOIIEH KIETOUHY bI[a OT €T0
IIOJIOCTH. XapaKTep U3MEHEHUU Apa U LIUTOIUIA3MBI TBEPXKAATh, YTO
JaHHbIE 00PAa30BaHUS MIPEACTABISIOT COOOM TEPMUHAIIL U0 JereHepanuu
kietok Tenel ['accans. IlepBbiMu MOpQoTOTHUECKMME PU3HAKAMH TaKOTO MpoIecca
SIBJISIFOTCS. U3MEHEHMSI si/ipa (MHBaruHAIINH, rm,&a i pacnaJl XpOMaTHHA), 3aTeM

HaOJro1aeTCs ceTyaTas JereHepanus UTOIUIA3MBL C CHHEM MeMOpaHbI KIIETOK
¥ 00pa30BaHHEM BOKPYT sipa CETH KEPaTHHOB WL, TTOCIIE YETO MPOUCXOIHUT
cimsiane MemOpanbl [IKC ¢ BHyTpeHHe# MeMOpaHou Tenbiia ['accans (puc.1) .

Puc.1. Craguu pa3sutus IIKC B cocrase tenbua ["accans
A —mukpodororpadus pparmentos tenwua ['accans. Yeennuenue 1000. Okpacka
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reMAaTOKCHJIMH - aJIbI[HAHOBBIA CHHUN — KUCIBIH QykcuH, kpome (1) -
dhochopHOMONTNOICHOBBIN TeMaTOKCUITUH.
b —cxema crannii passutus [IKC

1. CetyaTas aereHepauus LUTOILIA3MBbI

2. Jleredepauus g1pa, yTOJIIIEHUE [TUTOJIEMMBbI

3. Ciusinne memOpanbl AIITIC ¢ BHyTpeHHeH muiacTuHKoOM Tenbpua ["accanis
4. PazpsiB MmemOpanbl AIIIIC u 3kcTpy3us cOAEPKUMOTO B MOJOCTb AeiibLIak
5. Bxirouenne memOpanbl AIITIC B coctaB BHyTpeHHENH MeMOpaHBIMECIIbIIA

[IT — monocte Tenwia [accans, A — sapo aereHepupyromeit KISTKH; Jb— 1iumMbonuThI,
D —snuTenuanpHble KieTku Tenbua ['accans, BII — BHyTpen#isisa niuaetnnka, @ —
KEpaTUHOBBIE (PUOPUILIBI.

Crnenyromum 3tanom B Mmopdorenese [IKC spmsieTcst pa3pbiB ©X MEMOpPaHbI U
AKCTPY3US CONEPKUMOro B IPOCBET TEJIbLA, IPUUEM UX MEMOpPaHA BKIIOYAETCS B
COCTaB BHYTpEHHEN MeMOpaHbl Telbla. ITOT PaKT IPOTUBOPEUUT YCTOSIBIIMMCS
MPEACTABICHUAM O TOM, YTO KJIETKH TeJIell IeT€HEPUPYIOT OI00HO KEPAaTUHOLUTAM,
CJILIMBAsICh U BKIIIOYASCh B COCTAB KEPATUHOBORQ, s Apa ‘eserl (puc.l).

HNHuTepecHbIM HA0MI0AEHUEM OKa3aJOCKCPABHUTEILHO HEOOIBIIOE YUCIIO
[TKC (1-3 na 20 xiteTok) B cocTaBe Tenel ['accalis,"siTo CBUACTEIbCTBYET O TOM, YTO
JUIIb HEOOJbIAst YAaCTh KJIETOK He()YHKIIMOHAMBHA.

[Ipu uzyueHuu tenel pa3iudHbIX CTaAUN Pa3BUTHS, ObUIH BBISIBJICHBI XapaKTEPHBIC
ocobenHoctu [IKC st kaxxnoit u3 craavi

JInst He3penbIxX Telel] xapakTepHo Hagnane eTuHnYHbIX [IKC, okpyKXeHHbIX
MOpP(OJOrnYeCK HeUn3MEHEHHbIMY, KiieTKaMu. B 3penbix Tenbiax [IKC pacnonoxensl
Cpelld BHYTPEHHHMX KJIETOK TeJIeLj :Ha TPAaHUIE C BHYTPEHHENH MEMOPaHO U UMEIOT
OBaJIbHYIO0 opMy. B cTaperonx TeAblax yMEHbIIAETCS KOJIUYECTBO U pa3Mephl
[TIKC, onu npuobpeTaroT yriomesHyw hopmy.

BbIBOABI.

1. TlpumeHeHue KOMOMHHUPOBAHHOW OKPACKU M€MATOKCHIIMH — aJbIIMAHOBBIN CUHUMN
— Kucblid pykcuH no3BosisteT 4eTko BeisiBUTH [IKC 1 ux pacnonoxxeHue OTHOCUTEIBHO
IpYrux KoMmoHeHToB tefern Taccans.

2.  Ansruman-nonoxurenshbie [IKC npeactaBnsioT co60i TEpPMUHAIBHYIO CTAIUIO
Jerpajalnuu dNUAeMaIbHbIX KIETOK Tenel] ["accans.

3. Ipomecc skexpysun coaepxumoro [IKC B monocts Tenen ["accanist npoucxoaut
MyTEM YBEIWHEHMS WX pa3MEPOB, pa3pbiBa BHYTPEHHEW MeMOpaHbl U BKIIOYEHHS B €€
coctaB MeMOpaHbLTIKC. Takum oOpa3oM, yBelInyeHrue pa3MepoB TeJlblia HAMPSMYO
CBSI3aHO C YMCIOM KJIETOK, IIOJIBEPraroLIuXcsi THOeH.
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