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aTHIIIMA ONYXOTCBOli KICTKH SBISETCA YTPATA €0 HEKOTOPBIX (RepMEHTOR,
HCOGXOAHMEIX /UIsl BHIIOMIHCHHS CTICLHATH3UPOBAHKO (yHKIAH. TaK, rerarousTs:
OGIAAI0T LETBIM PAZOM (PEPMEHTOB, YHACTRYIOIILX B CHHTEIE MOYCBHHEL
I3BECTHO, HTO U1 CHHTE3 MOYCBHHEI B HOPME NIE4CHE HCTIOTB3YeT 0Ko1I0 20
pasmraibix depenTon. TIpi NePBRAHOI TeNATOME IIedeHN YaCTE THX (epMEHTOR
yrpasena.
Jlpyroli BapHAKT NpOSBEHItS GHOXHMHHECKOrO ATHIIHIMA - CHITES KICTKAMH
OMyXO/1H GEITKOB, B HOPME €0 HE CHHTEIHPYEMBIX. ITO SBICHHE CBITANO C
Jepenpecceli HEKOTOPIX MOTHAUIIX reHOB. Tak, KICTKH NICPBHIHO/ TeNaToMbI
CHHTEIPYIOT G-heTONpOTEHH, TIHKONPOTEHA, CHTEpYeMbiii B HOPME
KCITOMHAIM MELIKOM H TICHCHBIO U013, HO He CROICTBCHNBIT| TKAHSAM B3POCIOT
ueroneka.
Tagmuya 2
Mapkeps: onyxoneii

‘VIapKephi: TOPMOHE, OHKOBETATLHbIE
amTHreHbI, depMeHTH, Getk,
R

"Hassanis onyxo1ei, accounpoBanHLIX ¢
onpeeEHHLIMH MAPKEIMH

ey

RopHORGPIIHONA (XOpHOMMTETHONE)

Katexonasmist

Beoxpovommiona

Kansroni

MeAY AT paK IRTOBHAHON ACIEH

@~ Geronporeun

Tenatoncimompreii pax

KapurHoMGpHORA L aHTHICH

Pakit TOCTON KHLIKH, BOAEAYAOHON
KeneIH, YK, MOTOUHON Kenest

Kucnas Gocaraza

Pax npexcratensholi Aeress

Helipon-crennpiricexas cHotasa MemoKTeToumbH paK AETanX,

Jinod

ThiyROACGy T ‘MioKeCTBCHHI MIHEIONA H ADYTHE

rasanaTin

Tipocaniieckiii creumrieckiii anTres

@54)

Pax npexcTatensHo Aerc

[ ———— "Pakcn SUTTHIIKG, TONCTOM KILIKIL, HOTRETY-

10Ul KerIe3H, MOTOUHOT Hee3b

"TaKie ONyXOlIH, Kak A2CHOKAPLIHOMA TOICTOrO KHIICHHHKA, HI0XACIY AOHON
CIC3L, ACTYKA M MOIOUHOH AC/C5I, CHETEHIPYIOT KAPIMHOMOPHOHATSHEL Ge-
10K, OZHAKO ITOT GeIoK 0GHAPYAHBACTCS B KPOBH H B OIYXOIISX TDH MHOTUX
PAKAX, H OH He ABIACTCA CriemHHNbIM, TIPOTYIHPYEMEIE OTYXOTIEBLIMH KICTKAMI
GHOXHUMHYECKHE BellIeCTBa, CBA3AHHBIE C ONpe/leNeHHEIMH THIIAMH OyXoriek, cy-
AT MADKEPAMH TIDH HMMYHOIHCTOXHMH9CCKOI AHATHOCTHKE COOTBCTCTBYIOUIHX.
BILIOB PaKa, XOTS HX TPYAHO HA3BATE CTPOTO CTICLApHAHBINH (rabiLa 2).
Tapaneonaactuseckuii cuuapos. HekoTopsie onyxom, He 001a1as SBHEM
OHAOKDHHHBIM NPOHCXOAICHHE, CTIOCOGHEI CHHTEIHPOBATS H IPOYIPORATE FOp-
sont. K Takinm ropmonay orsocses AKTE w AKTI-noso6msiii paxrop, AJIF, i
cyami, mapatropyoi 1 Apyrie. T10106Has HKTOMMCCKas BEIPAGOTKA TOPMOHOB B
HEMOAXOALIX) TKAHSX BEAET K BOIHHKHOBCHHIO NAPANEONIACMUNECKO20 CUll=
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0posa. HanGoriee HaCTO TOT CHIPOM NIPOSBIACTCS PASIHHHEIMH
HAOKPHHONATHSMH, OCKOTIEKY PAKOBHIE KICTKH ABHO HEOHIOKDHHHOTO
NIPOHCXOAACHHS CrI0COGHS! BEIpaGaTaBaTh ropyoiki: AKTT, CTT, AJIT,
MEIIAHOLHTOCTHMYIHYIOUIIii TOPMOH, KATSLMTOHHH, NIAPATIOPOMOH, MHCYIIHE,
TmoKaroH, cyGCTanus P, NaHKpeaTHueCKHii NOTHICITIEA, BASOAKTHBHKIIE
MHTCCTHHATLHBL IENTIA, TACTPHH, MOTHIHH, COMATOCTATHH, HEfipOTEH3HE,
npescepubii HatpHitypeTHueckuii dakTop.

TTapaeOMLIACTHYCCKHii CHIIPOM HACTO BOSHHKACT NPH KAPIMHOMAX JETKIX,
MOJIOHHOI KeJIE351 1 TONCTOli KHIIKH, A TAKAE IpH APYTHX I0KAUCCTECHHBIX HOBO-
oGpazopanisx (rabmua 3).

TaGmuya 3
TIpupepE! NApANEONIACTHYECKIY CHIIPOMOB

‘Hassanme onyxoan Cexpernpyemsiii ropwon | Hassanme cniapova

‘Menxoknerouwsii pax ierkitx, | AKTT 1w AKTT-Hor00HSH | CHIApON Kymmsira
pax nomxenyrounoit wenews | paxtop

‘MenKoKIETOuHE paK IETKHY, | AHTHAHYPETHICCKHT TOpMOH | CHIIDOM OGBOTHERIIN

BiyTpHHEpenHBIE OnyXOMH s mpetcep i Ha-
1puliyperieckui daxrop

TEHOCKOKIETOMREH paK AErKiX, | Tlapatropyos i ‘CHRADOM THICpRATE NI

paK Mos0uHOM Kene3s, pax napaTrOpMOR-TI010GHH k-

susHKOB, NOYEHOKNCTOMH | TOp; MiTepaeliku-1, daxrop

pax, T-knerounsii neiikos pocra onyxoneli-a. daxrop

BIOCILIX, OKAUECTBCHHNE | Hekposa OnyXoei-

nporst

‘MeyRasapisii pax WHTOBHHON | Kamsimonms ‘CHEApOM THIOKATEENHH

Henesst

DrGpocapkowa 1 ApyTHE Tircymm “CHEApOM THOTTHKENHI

MATKOTKHHBIC CAPKOMB,
renaToueonIpHA pax

Kapusrosic onyxonn ‘Cepororm, Gpamsing, "Kapusomsii CHEAPOM
[T —— rHCTaNmH
(ueexarensiux nyre,
KEIYIOUHO-KHIETHOTO
TpaKta), pak nowkenyAouHOii
Keressl, pak Keryka

TloNe HOKAETOMHEH pak. SpiTpono>TH CHrApoN oI TENHI
renatonenmOApHH pax,
TEMAHIHOMH MOKEKD
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K NapaseonIacTHHECK M CHIAPOMAM TAKAC OTHOCATCS MIACTCHIS,
JLEPMATOMHO3IT, 0CTEOAPTPOMNATHI, TPOMGO3SL, TPOMGODHAOKAPINTEL, AHEMHI,
He)POTHYCCKTi CHILAPOM H APYTHE HADYLIICHIS, PA3BHBAIOLICCS 1104 BIMSHACM
PAIYHEIX (HAKTOPOB, IPOYIIMPYEMBIX ONyXO/ICRBIMH KIeTKaMH. TaKKe MOKET
BO3MHKIYTH HE/ipOMHONATHMECKHI N1APAHCOIIACTHYECKI CHIIDOM, TIDH KOTOPOM
HAGIIONAOTCS MepH{EpHICCKHE HEIpONATHI, MHACTCHIS, ZICTCHEPALIIS KOPHL
MOSKEUKA C COOTBETCTRYIONIEHi CHMITTOMTHKOTL. TTo-BHIMMOMY, OITYXOICBHIC
AHTHTCHA MOTYT HMETS OGILUE ICTEPMHHANTSI ¢ HOH{POHAILHEIMH AHTHTCHAM, 1 110
TOii IPHHMHE ATHTEA IPOTHB OIYXO/ICBHIX AHTHTEHOB OGIATAIOT CTIOCOGHOCTEIO
TIOBPEAATE HEPBHBIE CTPYKTYpHI.

TapaeomuacTiueckiuii cHEAPOM BeTpeuactes y 10% Gonsibix. Ot MOKET GhITh
IIePBAIM NPOSBIICHHEM €ILE CKPITOli GOIE3HI, i B HEKOTOPIX CITYHASX IPHBOIHT
oprana k ruGeni. C APYTOii CTOPOHEL O MOKET 3AMACKHPOBATS KIHHHHECKHE
DIpOSBIICHIS CaMOTi OMYXOIH H IIOMEIIIATE ¢ PaHHeil AATHOCTHKE  CBOCEpE-
MEHHOMY HataIy Tepans.

Onyxozeshie awrnrens:
CyIlCCTROBANHE B OMYXOI5X AHTHICHOB, CTIOCOOHEIX BHI3BATH HMMyHHBIii OTBET
OpraNi3Ma, JOKA3AHO B IKCIIEPHMEHTAX Ha AHBOTHBIX. X OGILCIPHASTO AeHTE
Ha ABe KaTeropi:

 TyMOpOCTIeIH(HICCKHE AHTHTCHE

 TKaHeCTICLMHuCCKHE AHTHICHEL
TyMOpOCIIELH(H4ECKHE AHTHTCHE OGHAPYAHBAIOTCS TOTLKO B ONYXONCBHIX TKAHSX,
TKQHeCTIEIMPHYECKHE AHTHTEHb ONPENENAIOTCA, KPOME TOTO, 1 B HEKOTOPHIX
HOPMATIBHEIX KICTKAX.
B OCHOBE NIPOLECCA MATHIHIIALIAI KICTKI JICAHT HIMEHEHHE €€ TeHOMA.
TyMOPOCTICLI(HHECKHE AHTHTCHE KOAMPYIOTCS TCHAMH, (MOTHALIMI B HOPME BO
B3POCIIOM opraive. OmyXoseas TpaHCHOPMALI KICTKH BEACT K ACperIpeccHin
TCHOB, OTBEYAIOUIX 32 CHITE3 JTHX AHTHICHOB. TyMOPOCTICLH(HHCCKHE AHTHTCHE
XOPOLLIO PACTIO3HAIOTCS CTICIH(IUCCKIMH WHTOTOKCHYECKIMH T-THM(OLHTAMH 1
SABIAIOTCS OCHOBHOI MHILICHEIO MMMYHHOI ATAKH OPIAHIIMA OTHE OMYXOIH.
SIpKIM TIPHMEPOM TAKIX TYMOPOCTICIH(HUCCKITX AHTHICHOB SBISIOTCA AHTHICHEL B
OMYXOISX, HHIYIDYCMBIX XHMIHCCKIMH KAHIEPOTCHAMH, TIDHYCM B KaAIOM
CI1yHaE TH aHTHTEHE! YHHKATLHb, STO MOT4EPKHBACT YHHKATLHOCTE H3MEHEHHS
TCHOM 10 BIHSHIEM PALTHIHBIX XHMIMCCKHX Kanueporenos. Tkaecew-
(pHCCKHE AHTHTCHE! CHHTEIHPYTCS H KCTIDECCHPYIOTCS KAK Ha KICTOMHON MeMOpa-
He ONYXO/ICBEIX KICTOK, TAK I Ha MEMOAHE X IOPOBIX AHATOTOB.
‘Tak, OGHIMHAIC MEIIAHOLUITE! M KICTKH MENAHOMHI (MC/IAHOMA - OZHa W3 HauGozee
IOKAMECTRCHHBIX OMYXO1Cii KOWKH) HKCTPECCHPYIOT THpO3Hasy. TlemTitze: -
DIPOM3BOHEIC THPOIHHA3H, NIPEACTARIICHAI KA KIICTOYHOI MEMOPAHE Kak HOpMATh-
HBIX METAHOLITOB, TAK  HA MEMOPAHE KIETOK METaHOMEL, Moekyniai MHC 1
KJ1aCCa, KOTOPHIE MOTYT pacrio3HaBaTscs criewguacckin T-mpomnravi. I
T-1MAOLITE MOTYT PA3pyILIATS He TOTEKO METAHOIITL OYXOIIei, HO 1 3A0POBIE
MenanowHTHI. TaKoe SBICHHE, TO-BILMOMY, JIEAHT B OCHOBE BOIMOKHOCTH
CHIOHTAHNOIi PErPECCHH METAHOMSL, KOTOPAs! ACTO CONPOBOAJACTCS TIOKBICHHEM
JLCTHIMEHTALUIH 310POBBIX YACTKOB KOAH GOTSHEIX MEIIAHOMOTL.
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Bakuast poith LHTOTOKCHICCKIX T-THMQOLATOR B YHISTOACHIHH I0KA4CCTREHHEIX
KICTOK TIpH ME/IZHOMe IOATBEPAACTCS (JaKTOM A0CTATOMHO YCTIIHOl
MMMYHOTEPAIIHH JTOTO BHAA ONYXOII, NI0CKOEKY NIpH TAKO/i TepAITHH HCTIOE3IOT-
cs akTHBMpOBaHEIC T-THMOLNTH CaMOro GoTLHOTO.

TIpaKTHYECKH BAHO CHEAYIOUIEe: TYMOPOCTICIH(HICCKHE AHTHICHEI CTIOCOOHE!
NIpOBOLIHPOBATS HMMYHHBIi OTBCT OPFAHHIM, B TO BpeMS KAK APYIHE ONyXOCBHIC
AHTHTEHAI THM CBOTICTBOM, KAK IDABILIO, He 001aAaior. C STHM THIIOM ONYXOICBEIX
AHTUTCHOB HECOMHEHHO CBHaIEI GYIYIIIHE YCTIEXH HMMYHOTpATIHH, BTOpOii THIT
aHTHrEHOB (TKAHCCTICH(HYECKHE I TYMOPOACCOLMHPOBAHIAIC) 110 BHILICHS-
JI0KCHHEIM TIDHSIHAM B HMMYHOTEpAIIHH HCTIOK30BAH GBITh HE MOKCT.

Mupasus TRanueii  MeTacTaypoBaume
IHBa3HS M MCTACTAMPOBANHE - KAPAHHATEHBIC IPH3HAKH YIOKAYECTRCHHON
OnyXo1H. Ol SBISIOTCA OCHOBHOI NPHYMHOI THGETH GOMBHBIX pakow. Exeaneno
MILLITHOHE! OMYXO/ICBHIX KIETOK NONAAIOT B My  KPOBOTOK, HO JIHIIL: HEMHO-
T¥e 3 HUEX CTIOCOGHBI BHITBATS MCTACTAIbL.
TIpOLECC METACTAIHPOBANHS FABHCHT OT CROMCTR NIEPBHIHOI ONYXOH, KICTOUHSI
COCTAB KOTOPOIi HEO/IHOPOIEH 110 TEHOTHITHHCCKHM H (pCHOTHIIHYECKIM NPH3HAKAM,
1 OT PeAKTHBHOCTH OPFAHIIMA - HOCHTEAS OMYXOH. CTIOCOBHOCTS 10KA4CCTREHHOM
OIYXOIi K MCTACTAIHPOBANHIO OCHOBAHA Ha:

©  HEQUILTPHPYIOLIEM POCTE C HHBAHCI B THMQATHICCKIE H KPOBCHOCHEIS

cocy,
‘e1aG0ii CRSIIM MEALY OMYXO/ICBBIMH KICTKAMH,
Ha GIArONPHATHOI GHOXHMIECKOTi CHTYALUH B TKAHSX IS IPICKHBICHHS
PaKoBOro mGoa.
Kackad memacmasuposanus exziouaem @ ceon uemsipe cmaduu:

1. OTAe/eHIE OIYXOIERIX KICTOK OT OCHOBHOIO OITYXO/ICROO Y313 H BHEAPE-
HHe B OKCTpaNEIOAAPHAL MaTpiic (ILIM). HisBasis Txani.

2. TIpOHHKHOBHHE OMYXO/ICBHIX KAICTOK B IDOCBCT COCYA0B (IIepMeALls) I ar-
Perauus ¢ APYTUMH MCTACTA3HPYIOUIHMHU OMYXOTICBHIMH KICTKAMH.
PacIpOCTpaHEHHE KICTOK 110 THMDATHHECKHM H KpOBEHOCHBIM COCYAAM
(pakosas HMGOIHS).

3. DHKCALIS OYXOJIEBIX KJICTOK HA HHTHME COCY/I0B KAIIUIAPHOTO THIIA ¢
oGpasoBames TPOMGA.

4. Tlepexoi 3 KPOBEHOCHAIX i THMPATHHCCHX COCYA0B B IPIICTAIONLYIO
‘Tias, TIPHAHBIICHNC 1 PATMHOKCHHE KICTOK (IKCTPABACKYISPHAS
npomMepaiR), HHAYKLIA aHrHOreHesa. DOPMHPOBHHE MCTACTA3a
(BTOPH4HOTO OMYX01CBOrO y31a).

OTeeHIIO KIETOK OT NIEPBHINOTO OMYXOICBOrO YATa CTIOCOGCTBYIOT OMIpeie-
JIeHHbIe 0COGEHHOCTH HX HIOKA4ECTREHHOrO (heoTna. OnyXOIeBkIe KIeTki 061a-
J13I0T GOBILIOf BAPHAGEIEHOCTEIO B ILTAHE KOHTAKTOB CO CBOMM MUKDOOKPYACHHEM.
B 3aBHCHMOCTH OT CBOX IOTPEGHOCTE/i OHH MOTYT OCHAGIATS I YCHITHBATE STH
KOHTAKTHL, 4TO B [IEPRYIO 04EPE.Th, CBSIAHO C HX BOIMOKHOCTAMH IKCIIDECCHH
MOJICKYJ! QATEIHH HA COOCTREHHOI MeMGpaNe, Ha KICTKAX DHIOT/HS COCY 0 M Ha
SLIM, ¢ KOTOPHIMH OHH BCTYNIAIOT B KOHTAKT [IpH CBOCM NICPCABHACHHH.

B KyIIBType TKaHH 310POBHIE KICTKH PACTYT B (JOPME MOHOCIIOS, 4T 0GBACHSETCA
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HATH4HEM KOHTAKTHOTO TOpMOAeHHs. OMYXOTICBEIM KICTKAM HE CBOMICTBCHHO
KOHTAKTHOE TOPMOACHIE, H ZUIS CBOEIO POCTA OHI HE HYAAIOTCS B IOIOKKE. B
npoIlecce POCTa B Ky/IbType OHH HATON3AIOT APYT Ha APyra. MesK1y OmyXoneBbIMI
KICTKAMH YMEHBIICHAI CIUT CIICIUICHHS, 1 B 1A00PATOPHAIX YCOBHSIX JUIS HX PaTh-
MHEHIS CTEKIAHHOIi NATIONKOTi BO BIBCCH TPEOYETCH MEHBLIAS CIUIA, HeM U1
PACIMHEHHS KyITYDh HEONYXOICBEIX KICTOK.

113 MOZIEKY:I AZr€31H 0COGCHNO BAHBIM B HTOM IUIANC SBISCTCH CeMEHICTRO
KAZTCpUHOB. MHTeTHATBHbIe E-KAATCPUHE OCYIECTRIIOT CrIe(HICCKYI0 are-
3410 DIUTEINOLITOR APYT ¢ APYToM. B HEKOTOPIX ONYXOIAX, BKIIOHAT
CHOKAPLIMHOMY TO/ICTOrO KHIICYHHKA 1 MOTIONHOGH e8I, FKCTIpeceHs
E-KaArepHHOB CHIKEH, “T0, BEPOSTHO, H 00YCIOBIHBACT CHIDKEHHE CTIOCOGHOCTH
KICTOK NPHKPEILIATECA APYT K APYry. ITO 061er1aeT HX OTICICHNE OT NEPBHIHON
OIYXOIH  IPOHHKHOBEHHE B OKPYARIOLIE TKAHH (HHBAMIO).

Tpomys B LM, OnyXaeBLIe KICTKH AOTKHb! IPUKDEITHTLCS K KOMIIOHEHTAM
a70r0 MaTpiica. Ha MeMGpane OlyXO/ICBEIX KACTOK 0GHAPYACHa BHCOKAS
IUIOTHOCTS PELenTopoB K deentam LIM, B NIEPBYI0 04EPe/s, K JaMHHIHY It
(uGpOHeKTHIY. B KAIHHOMAX MONOMHO/ AKEIE3b H TO/ICTOrO KHUICHHHKE
CYILeCTRYET NPAMONPONIOPLHONTEHAS JABHCHMOCTE MEAZY CTIOCOGHOCTEIO
OIYXO/ICBHIX KAISTOK K HHBA3HH 1 METACTA3MPOBAHHIO  KOTHYCCTROM PElICITTOPOB K
naMmmiy i GuGpOHEKTIRY. B TpolLeccaX NPHKPEILICHHS OMYXOICBEIX KICTOK K
SLIM yHaCTBYIOT TaKKe HHTETPHIB H APYIHE MOTICKY.TS! AN C3HH.

TIpONCCCEI PELENITO-3ABHCHMOT] ANE3HH He ABIAIOTCA CHICUHBUHHEIML, KICTKH
OMYXOJIH HCMIOE3YIOT TIOGHE BOSMOAKHBIE CTIOCOOE! TIEPEIBIACHILS, KOTOPHIC
DIPEOCTABISET M X 3IOKANCCTRCHHKIi eHOTHI. B HOPME CIOCOGHOCTEIO HMHT-
DALLH 32 IPEATH COCY 0B H CBOGOINOTO NIepeMeLeHIs (7IOKOMOLUHH) 110 dIIeMeH-
‘Tan SLIM 06/1242I0T TOEKO AHKOLHTH H Makporbarn. H3vererie renoTwia ony-
XO/ICBBIX KIIETOK A9CT HM IPEHMYICCTEA B ILIAHE JIOKOMOLULH, 4TO PEATH3yeTes B
(peHOMEHAX HHBATHH TKAHET] W METACTABHPOBAHIH,

Tocze npukperetis k LM ONyXoIeBEIC KICTH 0MAHE 00ECTIeHHTS ceSe myTi
JaTsHeliIero mepeBIKeHs. MHBA3MS TKAHI CONPOBOAIACTCS DHIMMATHICCKIM
paspyeren komnoterTor ILIM. «Pacummas ceGe 10pory», ONyXOIICBHIE KICTKH
CEKPETHPYIOT ILIA3MHH, PACILCILISIONUNIE (HOPHE, H IPOTCOMHTHICCKHE (EPMEHTEL
'BO3MOKHO, 4TO TAKHE KIICTKH XOIIHA, KaK QHOPOGIIACTSL i MAKPOAH, YHaCTBYs B
GopEGe ¢ OIyXOIIEIO 1 CeKpeTHpYs poTeashi, oGeruaior nporeons LIM. B
onyxo1sx GaIane MEAY IPOTEAHOI H AHTHIPOTEA3HOI AKTHBHOCTAMH CABHHYT B
cTopoHy nieproii.

B ONYXO/IH HICHTHHIIPOBAHO TPH THIIA IPOTCA3HOH AKTHBHOCTH CCPHHOBIC
DIpOTCHHAYI, LHCTEHHOBBIE IPOTCHHAT! H MCTAILIONPOTEHNATSL B TOM WHCIE
kounarenasy TV Tina. MHIICHEIO JU15 STOTO THIA IPOTCHHA3 CAYAHT KOLIAreH
GasUILHEIX MeMOPaH, SRISIONUTICH B HOME CPhEIHIM GaPEEPOM JUIA BLIXOA
KPYIHBIX GETKOBEIX YACTHL W B OCOGEHHOCTH KIICTOK 32 DA COCY 0B
MHKPOLHPKYISTOPHOTO pyc:a. TIOBLIIICHHE IPOHHIIACMOCTH COCYHCTIX
GasUILHEIX MeMOPaH X pa3pyLICHHe, BEIBANHOC KOMATeHatoi IV THIIa, MokeT
HAYHTEIEHO OGIErHTS TIepECe/eHIe OMYXO/ICRIX KICTOK B TKAHIL.

Karencun D ysactsyer s npotteccax Aerpanatn SLIM. Mutiensvi 115 Katencua
D caty&aT paiHIHBie CyGCTPATE, BKITI04As (PHOPOHEKTHN, JaMHHIH 1 G0k
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cepanenus nporeorkaon. TTPOAYKT IIPOINIA IPOTCOrTHKAHOB H KOLIAreHa
0GIA3I0T TAKIKE  POCTOBBIMH CBOHCTBAMH, AHTHOTEHCTHICCKOT 1
XeMOTAKTHUCCKO/| AKTHBHOCTE0. XCMATTDAKTAHTEL, B CBOIO 04EPEh, O0IAAIOT
CNI0COGHOCTEIO YCIUTHBAT MHTPAIINIO ONYXO/IeBHIX KeTok B ILIM.
‘Taxun 0GPA3OM, MOKHO IpEITOTIOKHTS, 4TO TIPOILECC CTAHOBTICHHA 3TIOKAYECT-
BEHHOIi OTYXO/TH BKIIONACT B Ce03 OIHOBPEMEHHOE CONPYACCTECHHOE CYILECTBOBI-
HHE HECKOIIBKIX (DCHOMEHOB: HHBA3HS TKAHCH I METACTA3MPOBANHE NPOHCXOHT
NAPAILIEIIEHO YBEIHHEHHIO MACCH! ONYXO!TH 3 cHer e pocta. Takas onyxo/icsas
IKCIAHCHS! CONPOBOAKAACTCS PAIPYIICHHEM TKAHEH, OKDYAKAIOIUIX JIOKAYCCTRCH-
HYIO OITYXOIlb, 1 CO3IAHHEM CCTH COCYB.
Tonas B KPOBOTOK, OMYXO/ICBHIE KICTKH CTAHOBATCA 0COGEHHO YSIBHMBIMH HIEpex
CHCTEMOii MMYHHOO HaZ30pa. OCOBEHHO BAAHOI B STOM IUIAHE SBISCTCA JALLNTA,
OCYILCCTRIEMAS HATYPATEHBIMIH KIUIEpaNH. FIMHHO ORI IPAYIPEAAIOT
TEMATOTEHHOE PACTIPOCTpAHEHIE OMyXOeil. B KpOBOTOKE OIyXOICBEIE KICTKH
HMEIOT TeHJICHIIIO ATPErHPOBATE MEALY COGOI H ¢ TPOMGOLITAMH, 1 B JTOM CIy-
4ae ArErallii KICTOK NPEAILICCTBYCT KICTONHAS ANCIHS, OCYIICCTRIACMAS 32 CHET
OGILUTX PELENTOPOB JUTs OMYXOILH i /U1 KICTOK KPOBH.
OGpasoBaiHe arperaToB ONYXOIEBLIX KICTOK ¢ TPOMBOLIHTAMH YCHIHBACT UX
BEDKHBACMOCTS I X AATLHEHLIYIO HMIANTAIO. LIS NPITHIANIS K JHAOTEIHIO
COCYZ10B OTIYXOICBHIE KICTKH HCTIONE3YIOT IKCTIPECCHPYEMBIC HMH MOTIEKYTbl CD44,
B HOPMe SKCTIpECCHpYEMHIE Ha HODMATEHBIX HMQOLHTAX (DELeNTOpE 01OMAIIHH-
Banis). CyIeCTRYIOT JOKAIATEBCTEA TOTO, 4TO 3TH PENCITTOPI HCTOTE3YIOTCA Oy~
XOIICBBIMI KIICTKAMH /U1s OGPAIOBANHS METACTAI0B PAKA TOICTOI KHLIKIH 1 APYTHX
BILIOB paKa.
Mexauu3MBI OPranOTPONNIMA OnyXoeii. TTepexol PAKOBHIX KICTOK 3 Kpo-
BEHOCHEIX COCYI0B B NIPHICTAIOLIAE TKAHH H 00PA3OBANHE MCTACTAIOR B ONPEAC-
IEHHBIX OPraHAX (T.H. «U3TI0GAENHBLOY MEMACMA308) CRIICTETECTRYCT O HATHIII
0COGBIX MEXaHI3MOB OPFAHOTPONI3MA OrTyXoreii. HecMOTpst 12 T0, 410 TouHast 10-
KATHOALIA TEMATOTEHHBIX METACTA30B B KAKIIOM KOHKPETHOM HAGTIOZICHHH HE MO~
KeT GHITh TIPE/ICKA3AHA, CYIECTBYIOT CIIEYIONIE OCHOBHELE TDE/ICTABTIEHNS, OG-
SACHAIOLLE OPFAHOTPONHIM PAKOBBIX ONYXOJIC
 OlyXOIIeBHIC KICTKH MOTYT IKCTIPECCHPOBATS MOCKYIS! AATE3HH
TIPCHMYLIIECTRCHHO K IHOTEIHIO COCYI0B, KPOBOCHAGARIOLIIX KOHKPETHEIS
Opramki-MimeHH;
B OPrAHAX-MUIICHSX MOTYT NIpOYLMPOBATECS XCMATTDAKTAHTEL, KOTOPHIC
OGIAZAIOT CTIOCOGHOCTEIO NPHB/ICKATS ONPEACIEHHEIC ONYXOIEBHIE KICTKIL;
© B OPraAX-MUIICHSX MOKET GhITh HTIOIXO/AIIICE VIS OMYXOTICBEIX KICTOK
MHKPOOKDYACHIE (HAIHMEP, HATHHHE TOBKIICHHONO COACPAANHS
NIpOTHIA, NPENSTCTRYIOMIX CTAHOBICHHIO OMYXO/CREIX KOTIOHHI).
MouleKy/ISpHast reHeTHKA METACTA3MPOBAMMSL, H3BCCTHO, 4TO PAYIHYHEIC THIEL
onyxoneii 0B/IAAAIOT HEOAMHAKOROIi CKOPOCTEIO METACTAIHPOBANI, TO O4CHE
BAHO JUI5 IPEZONIEPAIIIOHHOTO  TIOCTONEPAILIOHHOTO TIPOTHO3A Y GOTBHEX
IOKAYECTRCHHBIH OTyXOMH. C(POPMHPOBABIIIASCS ONYXOITh COCTOHT H3 HEOTHO-
POIHEIX 110 MHOTHM 11aDAMETPAM KIIOHOB. Ty HEOAHOPOIHOCTS CEA3SIBAIOT ¢ HATH-
4HEM H MEMGPAHE ONYXO/ICBEIX KICTOK, NPHHAVIEAKALIIX K A3HEIM KIOHAM, pas-
ansix Mozekys MHC-1 (I712BHOFO KOMILIEKCA IHCTOCOBMECTHMOCTH IIEpBOrO
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Kaacca).
B OKCTICPHMEHTE TaKas HEOAHOPOAHOCT GHLITA YCTAHORCH H KICTKAX MCTAHOMEI
¥ Miiteii. Buuti oBHapyseibi ABa Bitzta Geakon MHC, KIMpYEMBIX Py HIHEIM
renamu (H-2D w H-2K), SKcnpeccHpyeMsIMi Ha KICTOuRYI0 MexGpany. H-2D
0GCCTIeHHBAIOT MATYIO JOCTYIHOCTS ONYXO/IEBEIX KICTOK K HMMYHHOMY PAciio-
3HABANIIO, B TO BEMst Kak H-2K 0BIIANAI0T CHIBHOI HMMYHOTCHHOCTEIO. Xapak-
TepHEIC JU15 MBILIMHOI METIAHOMBI MCTACTASI B JICTKHE COCTOAT NPEHMYIIIECTECHHO
113 KICTOK, 12 MEMGPAHE KOTOPEIX GhUIH IKCIIpecCHPOBANE IPOAYKTH reros H-2D,
0GIA1AIONIX MeHBIIEI AHTHICHHOCTEIO 110 CPABHEHHIO € NPOAYKTa retos H-2K.
TIpaKTH4ECKH TOIEKO OlH G1Ar0AaS CBOCH HMMYHOJIOTHICCKOI MACKHPOBKE CMOT-
11 w3Geats ruGen ot T-2eKTOPHEIX THMOOLITOR B KPOBOTOKE H «100PATEC»
10 TKAHH JTKHX.
BrteIIeHHeE W3 PAKOBHIX OITYXOACi KICTOK, 061 AIOIIIX CHIBHOI HMMYHO-
TCHHOCTEIO H COVIANHE HA HX OCHOBE NPOTHBOPAKORHIX BAKILH, MOKCT HMETH Ol
PE/IeNEHHbIE EPCTIEKTHBBI /T4 HX PHMEHEHHS B KIHHHYECKHX YCTOBHSX.
JIpyriMi BAHBIMH TIDOGICMAMH MOJICKY IAPHOT TCHETHKH METACTAHPOBAHS
ABIAIOTCA M3YHCHHE BAKTOPOB, OGTIETHAIONINX METACTA3HPOBAIHE. OHN BOSHHKAIOT
H YCIIHBAIOTCA B PE3YILTATE [IPOTPECCHPYIOILICTO HIMEHEHHS ICHOMA OITYXO/ICBHIX
KIeTOK.
Dakmopanu, o6neuaiowuNL MemacmazupoOsaNLe, AEARIOMER:
© SKCTIpeccHs OMYXO/ICBHIMI KICTKAMH Ha X MCMOPAHE AATCIHBHEIX MOJCKY,

CII0COGCTBYIOUIX METACTATHPOBANHIO;

cekpens mpoteas;

TOpMOZKCHHE AHTHIOTEA3HEIX aKTHBHOCTEli Mozeky1 LM, okpyaiomero

omyxors.
ViTak, Ha KaAZOM 3 STAIIOB ONYXOIeBO/i IPOTPECCHH OIYXOh IPHOGPETACT I
HeOGPATIMO JAKPEILIACT 32 COGOIi  HOBbIE renomunuueckue uepmsi,
N03BOSIONIHE €ii HAPAIMEBATE COOCTRCHHYIO MACCY, AABATE METACTAIS! 1 YXOAHTE
OT KOHTPOHPYIOLIIX H CICPAHBAIOIIITX ¢¢ POCT BOIMOKHOCTE]i Opraniva
(raGuma 4).

ABTOHOMHOCTE OIIyX0/1€BOTO POCTa

o Mepe NpOrpeccHH OMyXOIH CHIKACTCS e¢ 4yBCTRHTETEHOCTE K XHMHOTEpAIIIL, 3
TAKKE K COOTRCTCTBYIOUICI TOPMOHATEHOI Tepari. CHIKACTCS 4yBCTRHTCTBHOCTS
1 MeHee (peKTHBHOI CTAHOBHTCA 1yMeBAs Teparis. B IHAUHTEILHOI CTENeHH IT0
OGBACHACTCS TeM, “TO ONYX0lTh, BOIHHKLIA H3 OAHOTO KIOHA KICTOK, 110 MEpE €@
nIpOrpeccHi CTAHOBHTCS NIOTHKIOHOROT.
JIOHOHHTE L HbIE MYTALUH, BOSHUKAIONIHE B XOE OHKOTeHEsa, JAI0T OTyXOeBbIM
KICTKAM MEHMYIIICCTEA B IIAHE POCTA,  STH IPEHMYIICCTEA 3AKPEILISIOTCS.
TIPOHCXOIHT CENIeKILs! KIETOK ¢ BHICOKOIi CTPATerneii BhKMBaHMS. OmyXoresas
KIeTKA NIPHOGPETACT ABTOHOMHOCTS BCCICTBHE YTPATE! CTIOCOGHOCTH BOCTIDHHH-
MaTL HHQOPMALIO, THGO MEPECTACT NIEPEABATE o CBOMM OPFaHOWAAN, GO OHA
He 061a1A€T MEXAHHIMAMH JUIS PEATIIALII HHGOPMALIH.
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Tagnua 4

DenoTHmIYECKI e HIMENENNS LIOKAYECTBEHLIX OnyXOeii

Crolicraa onyxoneit

TIpHsHaKi oI Ieckux Hivenenmit

Vewnennas npomnbepa- |+ ABTOROMHEIH pocr.
s + OTKIOHEHHA B KOHTPOE KIETOUHONO LKA,
© Vewnenme oTaeta Ha (aKTOH! H FOPMOHS! pOCTa.
* Vipata oTaeTa Ha HHTHGHTODH POCTa H KOHTAKTHOTO
Topuokenns
VKIOHCHHE O KOHTPOTA |+ AHTHTGHHSIC H3MEHCHHA H MACKHPOBKA HEKOTOPEIX 110~
OOMYHOH CHETEMS BEPXHOCTHEIX AHTHTEHOB.
* BupaBoTKa MOIeKyI—HTATOHHCTOB HMMYHHOTO OTBTA
TIRQUISTPHDYIOUIT DOCT |+ DKCTIDECCHS MOEKY QATE3HH K SIEMCHTAM JKCTPANETO-
(s el ‘asproro watpukea (ALIM) H npukperesue k LM,
cTpon). + Cexpeus npoTeommueckix dH3imos (onarenass IV
Tuna).
+ Tloreps knetounoro cuennesis
ToBsmIErHas CI0C00- T VouucHHe NOTBIAHOCTH PAKOBEIX KACTOK.
HOCTS MpOHHKATS B + Pacnomasanie IOTETHATHHEX GETKOB 1 GETKOB WHTO-
vdaTieckue W Kpo- | CKEETA C NOMOUIBO CIIEIHATEHE PENENTOPOB.
Benocubie cocysiuno- |+ Cexpeuns konnarenass: IV THna w ApYIHX mpoTeoTHTHYE-

KuzaTs X,

KX SH3MOB,

Dopumposaine  Mera- |+ TIWIIARHE H IIOTHOC MpHKDETUICHHE K STEMEHTIN
crasos oM.
+ TPOMISM 10 OTHOUICHHIO K METACTASHPYENOH KAt
‘Obecrieuchne cebn Mik- | BPAoOTKa (aKTOpa aHTHOTCRESA OMyXOACH
pouspKynsue.
VeToMMBOCTS K XHMHO- |+ FapyUIcHHE NETaDOMSNA NeKapeT, VIHaK HBGLS
Tepanmn XHMHOTIpEnaparos.
© VBeIuenve CHHTEA JH3HNOB, PASPYIIGIOUNX T€KIpCTSA
© Vounenme shinenenns nexapetsa.
© Vounenne penapau JIHK onyxonessix ketok,

ROBpEAAICHHOIi SeKapeTBOM.

Ocuoenbinu mexanuzman aemonoxnocmu onyxonu sginiomen:

 NpOIYKLLIS OMYXOILIO UTs cel (PAKTOPOB POCTa, PeeITOPOB K hakTopaM

PoCTa, OBecIeIMBAIOILIX CBO/i COBCTBCHHBIH POCT W3HYTPH;

YMCHBIICHHE TPOYKLHI OMYXO/IBIO KEiLIOHOR - WHTHOHTOPOR (JaKTOpoB.
pocta (B onyXozeBoii TKaHH ypoBeHk KeiizioHoB caiken B 20 - 30 pa3 1o
CPABHEHIIO C YPOBHEM KeiLIOHOR B 310OROYi TKaHH);

CII0COGHOCTS OMYXOJTH OPrAHI3OBATS CBOE COBCTBCHHOE MUKPOOKpYIKeHHe. B
TIEPRYIO O4EPE ITO OTHOCHTCA K HOBOGPA3ORANHIO MHTAIOICI ce
cocyuCTOli ceti. Casa OnyXO1h i €@ PeoGPA3ORAHHOE MHKPOOKDYKCHIE
npoayMpyioT aKTop aHrHoreHesa onyxoneii ((PakTop pocta cocyaon);
1860 BHIPAKCHHAS HTHICHHOCT OIYXOIIH, NI03BOIAIONIAS Cii YKIOHATECS O
HMMYHHOrO PACTIO3HABANHS. OPrAHHIMA.
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ABTOHOMHOCTS HIH HE3ABHCHMOCTE OIYXOTH OT OPFAHIIMA OTHOCHTEIIBHAS,
0COGEHHO 9TO KACACTCS TOPMOHOPOAYLHPYIOILX I FOPMOHOYBCTBHTEIIEHELX OITy-
Xoreii. OrnyXoriessie KICTKH IOIYHAI0T 3 KOBOTOKA PASIHUHBIC IHTATELHBIC B~
1LeCTBA, B HACTHOCTH, CTOITS HEOOXOMMBIE LIS OGCCTIeHCHIS COGCTBEHHOTO POCTA
OIYXOIH IIOKO3Y H MHHOKHCIIOTSL, OZHAKO e HLUKT JTHX BEILIECTR B LENIOM Op-

TQHH3ME CBASAH HE C MECTHEIM, 2 C CHCTEMHEIM JeHiCTBHEM OnyXOTH.

CucTemmoe AelicTBHE OYXO/H 1A OPrANHIM 1 CHMIITOMI «ONYXOEBO
Gozeamm
OnyxoreBsie KICTKH BEAYT IApA3HTAPHL 0GDA3 AH3HM, OHM KATACTpOGHHCCKI
onacHs! 2u1s opraMa. JI0GOKAICCTREHHEIC H VI0KAUCCTRRHHEIE ONYXOIH

TIPOABIAIOTCH PATIOM OCTIOKHEHH, BEYIIIX OPraHISM K THGEMH. JT3 BeeX 310Ka-
4CCTBEHHbIX 3260/1eBaHMii XAPAKTEPHB! OBLIHE CHMITTOMS, KOTOPIE CBA3AHEL C Me-
CTHBIM 1 C CHCTeMHEIM AefiCTBHeM onyXomi. TTocIEHEe BO MHOTOM MEpEKIHKACTCS
 KIHHHHECKIMH IPOSRICHHAMH ocTpO(azororo oTeera. Hanboree 4acTo Berpeda-
10TCA CIIENYIONIHE OCTIOKHEHHS:

1
2

3.

Ctapieiie NPHIEAAIIIX TKANCIH H HapyIICHHE (YHKIUH OPraHoB.

HeKposhl B OMYXO1AX, pe30pollis TIPOAYKTOB TKAHEBOTO pACIIaa H PasBHTHE
HAOTOKCHKO3:,

TIPOAYKLUS OMyXO/ICBBIMH KICTKAMH PA3IH4HBIX GHOTOTHYECKH AKTHEHBIX
BELLECTR 1 TOPMOHOB C PA3BHTHEM N1APAHCOIIACTHICCKIX CHIIDOMOB.
TIpOayKLHS TOPMOHATLHO-aKTHBHEIMH OITYXOJIIMH TOPMOHOB H PA3BHTHE
PAIOOGPASHEIX CHIPOMOB THIIEPYHKLUILH ¢ XAPAKTEPHAIMI
OCIIOAHHISMH, OTACHSINI 2U1s A3, HATDHMCD, TIENTHeCKHE A3851
KelyKka WiUIH ABCHAUATHIIEPCTHOI KHIIKH BOSHHKAIOT NIDH CHIAPOME
Dmcona - 01THHTepa, 0GYCIORICHHOM TACTPHHOMOIL, TIpH KOTOpOli
TIOBBILICHA CEKPELIS OTYXOIBIO TACTPHHA.

OnyXorieBLIe KIETKH TEPBANHOTO Y31a 1 JI04CPHIIX METACTATHYECKHX Y3108
PAIPYIIAIOT NPIIEAAIHE TKAHK, PATHEAAIOT KPOBCHOCHAIE COCYb. B
Pe3YILTAT BOSHHKAIOT KPOBOTEHCHIS, PAXTHAIHEIC 110 HHTCHCHBHOCTH I
OGLEMY, B TOM UHCIIE H CMEpTEILHELE.

PaHOOGDA3HEIC HMMYHHEIC HADYLICHHS IPH JIOKA4CCTBRHHEIX OMYXOTAX.
TIPUBOZIAT K PASBHTHIO ayTOHHAEKIHOHEIX OCIOKHCHHIH (THEBMOHIH,
OHTEPHTHL, KOTHTH H Ap.), HEPEAKO ABIAIOLIIXCS HETIOCPEACTBCHHON
NIpHYHHOI CMEpTH. PE3KO BOIPACTACT BOCTIPHIMUHBOCTS K JKI0TCHHBIM
HHOEKLIM, 0COGEHHO BHPYCHEIM.

310KaCCTREHHELE OMYXOIH HEPEAKO OCIOKHsIOTC JIBC-CHIIPOMOM
(CHHAPOM JUICCMHHHPOBAHHOTO BHYTPHCOCYAHCTOrO CBCPTHIBANHS)
BCICICTBHE AKTHBAIIH KOATYISIHOHHOTO Kackaa. JIpyToe 38eHO IaToreesa
JIBC CBA3aHO C TOKCHYCCKIM BIHSHHEM Ha COCYA! (JaKTOpA HEKpO3a
omyxoneii i ero arperanonHoe AeiicTaue 1a TpomGowTsL Hanbonee 1acto
JIBC-CHIAPOM OCIOAKHSET TEHEHHE OCTPOTO NPOMHETOUHTAPHOTO IeiiK03a I
KApIUHHOMB! IOCTATHL.

HeKoTopBIe BIABI OyXorieii HMEIOT CBOIO CrIeiKy METaBoHeckoro
eficTBis 1A OpraHiIM (TaGmHIA ).




image16.png
Bavicueiiuuue unme:paisisie npossaenus 0Guezo 6o3deiicmeun 11okauecm-
6eNIOI ONYXO1U NG OP2ANUIM - PAKOGAS. UNIMOKCUKAKUS 1 PAKOSAA KAXEKCUS.

Tabnuua 5
TIpumepbI MeTa6o;4eckoro neiicTBus omyxoeil na oprauusm

MeraGormueckui | Buast onyxoneit ‘BaxTophi, BenLIBAIOLIE
Sbext Sdext
“AOpeKcHs. KaXeKCHA | PAuHbE SIOKaIECTBCRANC | TIRTepacixir-1. GakTop

onyxom Hexposa onyxoneii a
Thxoparka SHOKGUECTBCRHHE TANQOMEL, | VIHTEpICHKHI-1 VHTCpICHkAH-G

JDYTHE BIUIH FMOKAUECTBEHHEX

onyxoneii
Twnepypuxesits. ‘OntyXo KpOBETBOPHON TrnepverabomM. TpOAyxTHt
Tnepranenis cHetens paspymerys onyXomH (CHIIPOM
Tunepdocdarens mmca).
Trnoxens Sn0KateCTRCHHE THNGOMS, | JlaKTatlAe A

DYTHE BILIH SMOKAUECTBEHHEX

onyxoneit

Pakonas kaxekensi. BOTbHEIC PAKOM, Qe HE CTPAIONIE HENPOXOUMOCTEIO It
JIpYTHMIH CHMITTOMAMH, HAPYIIAIOIMH HOPMATEHOE IHLIEBAPEHHE, KAK IPABIIO,
CTPAZAIOT OT PEIAiero HCXYAAHIS 32 CHET YMCHBLICHIS MACCH! KHDOBOF I
MBIIICHOT TKAHH. ITO COCTOSHHE HATBIBACTCA PAKOROI KAXEKCHe| IIH 0OLIM
HCTOMICHHEM, H OGLIHO OHO COTIPOBOKIACTCA BHPAKCHHOI C1A60CTHIO,
anopexcHeli (OTKa30M OT e161) W aneMeii. TIPHIMHE! PAKOBOFi KaXeKCHH
HCO/IHOHANHE H OHA OTIHYACTCS OT ATHMEHTAPHOI KAXCKCHH, KOTOPAsi MOACT
GhITh BBI3BAIA JUTHTEILHAIM ro0anHes. TIDH FOI0MAHIN CHAYATA B Bece TepseT
HMPOBAS, A THIILh JATM MBILIICHHas TKaib. TIDH pake NPOHCXOANT NAPALIETBHOS
YMCHBILICHHE MACCH! KHPOBOI H MBILICHHO/ TKAHH.
VCTaHOBIIEHO, HTO OCHOBHOIi OGMEH IPH PAKE, B OTIHHHE OT FONOAAHHS, TOBKILICH.
PaKoBasi KAXEKCHS HE MOAET GhITh OGBACHEHA YCILICHHEIM MOTIOLICHHEM OTYXOTHIO
IMTATEILHAIX BELECTR, HEOGXOMMMBIX /U1 ¢ COBCTREHHOTO pocTa. (L1 CpaBHeHHs:
B (DH3HOIOTHHECKIX YCIOBISX NPOLICCCE POCTA IUIOXA OTHIOS He NPHBOAT K
HCXYI2HHIO MATEPH, XOTS CKOPOCTS POCTA U042 HAMHOIO NIPEBHILIACT CKOPOCTE
onyxoresoro pocra).
PaKoBasi KAXCKCHS HE MOKET GhITh O0BACHEHA HOTHOCTEIO  CHIKCHHEM ANNCTHTA
GOILHONO I CBSAHHEIM C THM YMCHBIICHHEM HOCTYILICHHS B OPraHi3M ML
B HACTOSIIIee BEMS! HMEIOTCS HETKHE OKIIATEBCTRA TOTO, 4TO KAXCKCHS TIpH pake
SABIACTCA PE3YBTATOM ACHCTRHS Ha OPTAHIIM ONPEACIEHHBIX PACTBOPHMEIX (aKTO-
OB - LUTOKHHOB. LMTOKHHA! IPOAYLMPYIOTCS Kk CaMOJi OMYXOIBIO, TAK  KICTKA-
M OPTaHH3MA B OTBCT H OMYXOTE.
Badicneiuuun KumoKunON, GHIIHGAIOWUN PAKOEYIO KAXEKCUIO S615mCS (hakmop
nexpo3a onyxoneis a(@HO-a). E2o cunonum - kaxexmun.
B OKCTICPHMEHTE HA KHBOTHBIX CHMITTOMB! PAKOBO/i KAXCKCHI MOAHO BOCTIDO-
J3BecTH myTe BezeHHsM iy GHO-a, IpitieM Ge3 YMEHBIICHHS HX THILCBOrO pa-
110Ra. JIONOTHHTE L HEIMH (HKTOPAMH, ONPEAC/AIOLIMH PAKOBYIO KAXCKCHIO, B~
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JIAIOTCH PEKHE H3MEHEHHS BKYCOBBIX OIIYIIICHHIH H HAPYWICHNE PEryAIIH AnieTH-
Ta y GOLHBLX PaKoM. ITa IPOGIIEM, OUEBIANO, CBA3AHA C BIIMAHHEM MEHATOPOR
OTBeTa ha3kl HA LCHTPEL, PEryIMPYIOIIE AIIIETHT, A TAKAE C HAPYIICHNAMH AHPO-
BOTO MeTaGomIIMA.

Tonyuenie B YHCTOM BILAC H PACHIH(POBKA XHMIHCCKOI CTPYKTYPH IUTOKHHOB,
OTBETCTRCHHEIX 32 BOIHHKHOBCHHE 1 IPOTPECCHPOBAHHE PAKOROI KaXeKCHH, GyAeT
ClI0COGCTROBATE PA3PAGOTKE AIEKBATHEIX METOIOB JICHeHIA PAKOBOI KAXCKCHIL.

Teopun Kaumeporenesa u 0GiIe MEXAHI3MEL OYXO1€BOii TPaHCHOPMALII
Kaerkn

Ha ceroAusIImiii b CYIECTBYCT YETHIpE TEOPHH MPOHCXOACHHS PAKA IIH

Teopin Kanueporenesa:

o mipychas,

© TeOpHS XHMINCCKOTO KaHIEpOreHesa,

 ysesoro kaueporenesa,

© HACHCACTREHHAR TEODHS.

'Hac/IeACTBeHHBIE OMyXOIH, HAHGOIEE YACTO BCTPESAIONUIEcs Y ACTEl, COCTABISIOT
OTHOCHTEEHO HEGOIBLIIYIO TPYIIITY ONYXO/IEBLIX 3a60eBaNHii. B oGWHpHOI
JIHTEPATYPE 110 OHKOIOTHH HACTO BCTpedaeTes (pasa: «[IpHIMHB! paka KOIOTCS B
HAIIX TeHAX ).

IKCIIEPHMEHTATIEHO AOKAIANO, 4TO (JOPMHPOBAHIE ONYXOITH SBIACTCS MHOO-
CTaMIiHEIM TIPOILECCOM, HAYHHAIOUINCS. C TOTO, KAK KAHIIEPOreH BHPYCHOI, XiMii-
4eCKoli 11 J1yeBoli IPHPOAHI (OTCI0ZA HA3BAMHE TeOHi BO3HMKHOBCHIS OMYXOTH)
NIOBPEAACT KAKOIL-TO BAKHBIIL TEH B COMATHuECKON KiteTke. B cyuae HaciecT-
BHHELX OITXOlIeii TeHeTHHeCKie I0BPEA/IEHHS IEPEAIoTCs Yepes MO0BLIE KIETKH.
3aTeM MyTAHTHAS KJICTKA PAIMHOKACTCS, H €@ TIOTOMKH ABISIOTCA CeMCHCTROM 0~
HOTO, CO3IAHOTO MyTANTHOM KICTKOIi K10Ha. «OIYXOITH HMEIOT MOHOKIIOHOBOS
TIPOHCXOALCHHE - (HOPMYIHPOBKA, TOMHO XAPAKTEPH3YIOIIAS HATIO OITYXO/ICROTO.
pocra.

Mumensivm /115t AeHiCTBHS! BCEX KAHUEPOrEHHLIX ATCHTOR 1IN OHKOTCHHbIX
(AKTODOB SABISIIOTES CIEAYIOUINE BAPHANTEL TEHO)

1. TeHbl, YCHIMBAIOUIHE POCT. ITO TaK HATHIBACMBIC IPOTOOHKOTCHEI - HOp-
MAJILHEIC TCHEL, HEOGXOAMMBIC /U1 OGECTICICH IS OOHOBCHIS H OCTa
KIIETOUHOIi MACCEI OPraHW3MA B Te NEPHO/LL, KOZIa O B 9TOM HyAJAeTCA.
TOZ BIMSHIEM PAYIHIHEIX MyTALU TDOTOOHKOTCHEI MOTYT IPEBPALIATECA B
omKoreithL. TIPOTOOHKOCHA - AOMHHANTHBIE TEHbL, TI09TOMY JUIs KIOHATBHOI
omyXozeofi poHGhepALLH A0CTATONHO BOHHKHOBEHHE OAHOTO
MYTHPOBABILIETO NDOTOOHKOTCHA.

2. TeHbi, TOPMOSSIILIE POCT, HIH TYMOPOCYIPECCHPYIOLIE IeHb, ABISIOUIIECS
PetleccHBHBIMH. JI0KA4CCTBCHHA ONYXO/Th BOJHHKACT TOTBKO B CIyuac
MHAKTHBALUAH WIH YTPATHI 0GOMX TAKIX retoB. K TyMopocynpeccupyiouin
remam orHoCAT Rb-zen. YTeps oGOMX aiuieneii TOr0 rena NPHBOAHT K
I0KAUCCTREHHOMY 3a6OIEBANIIO 143 - PETHHOGAACTOME (OMYXOMH H3
PETHHOGIACTOR - HEIEBIX KICTOK, NPEAMICCTBCHHHKOB PETHHOLUTOR). IT0
HAC/ICACTREHHAS OITYXOI, KAK IDABILIO, BCTPEUACTCS Y ACTEil.
HacnexcTaenmii feqexr 0Gorx anencii Rb-rena - saieume 4pessssaiino
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PeAKOE, CCTit e AC(eKTHEIM SBISCTCH OJMH AIETE, TO IPHOGPETEHHaT
MyTaLI1S BTOPOrO AILIEIS € BHICOKOI BEPOSTHOCTEI0 MOAKET IPHBCCTH K
BOSHHKHOBEHHIO PETHHOGIACTOMI, TIOCKOIIEKY B ITOM CIYHAC YAE YTEpSHO
«TEHHOE MPUKPHITHE) 3710POBBIM ATLTEEM.

3. Tensi, peryaupyionuie anomros. MoryT GiT Kak JOMHHAHTHBIMH, TaK  pe-
ueccHBHBIMH. K TakUM reHaM OTHOCAT:

 MyTHpoBaRHkLi MPOTOOHKOTeH bel-2, B HOPAME 0CIAGIIOLHTE AMOMTO3 1t
CII0COGCTBYIOWI YBETHHCHIIO KICTOIHOI NONy IS,
MYTHPOBAHHAITi TIDOTOOHKOTEH DY, B HOPME CTIOCOGCTRYIOIINI AIIOMTO3Y,
HOPMATBHAIi TeH p-53, KOTOPHIi Y4ACTBYET B CHHTE3e IPOAYKTA OHKOTCHA
bax, v wepes Hero Toske yeHnHBaiOWMTi ANOMTO3.
Hapylienie Gaatica akTHBHOCTH THX TPEX TeHOB: bel-2, bax  p-33, BIHAIOLIX
1A XOJ ATIOITO3a SBIAETCH BAKHCHIIIM (PAKTON, CABHIAIOIUIM ATONTO3 B CTOPOHY
ero ocale I 1 OGECTICTHBAIOIIM OITYXO/ICBIM KICTKAM HX (BeCCMepTHOCTE.
B Z10O/HEHME K STHAM KIACCAM THOB, YIACTBYIOILUEX B OHKOTEHE3e, HEOOXOMIMO
nasgars renst penapauni JIHK. HapylieHus B CHCTEME ITHX CHOB BEI3BIBAIOT
HECTAGHILHOCTS CHOMA, “ITO NIPEAPACTIONATACT KICTKH K ICHHBIM MyTALUM, KOTO-
Phie Q10T HAYATIO OMYXO/IEBOMY NpOLLECEY.

PaK i HACTENCTBENHOCTE
Ceros Msi He MOACM JATh OTBET Ha BONPOC O IPHYHHAX H10KA4CCTECHHEIX
onyxouicii, 1 1a BONpOC 06 STHOZIOTHH PaKa OTBEYACM CHEAYIOLIM 0GPAIOM:
«(BOIBLIIOE HHEIIO0 PAKOB, BKII0HAS HAHGO/EE PACTIPOCTpAHEHHBIE (HOPMBI, CBIIANO HE
TOILKO C IIATOrCHHEIM BIHSHHEM CPEIsL, HO TAKAC 1 ¢ HACICACTRCHHOCTION. PO
HACIICICTBCHHOCTH He AGCOTIOTHA, H JAAE B TOM CIIyfae, KOTa 003 POAHTENS yMep-
I OT paKa, Hek3 OHO3HANHO NPOTHOIHPOBATE BOSHHKHOBCHHE PAKA Y ACTEIL.
CyImecTsyIoT TpH (hOPAMBI PaKa, CEAIHHOTO C HACTEACTBRHHOCTEIO!

 HACHCCTREHHO-2YTOCOMHBIC JOMHHAHTHEIE (OPMBL,

o cemelinie pak,

© 2YTOCOMHO-PELECCHBHEIC CHIAPOMEL, CBAIANHEIC C HAPYLIICHHEM PNApALIH

JIHK.

Hac/eACTBeNNbIE AYTOCOMHO-10MUHANTHEIE oMb, XaDaKTepHL obLIe
4ePTHL: HA HAC/ICACTBCHHOE NIPEAPACTIONOAKEHHE YKATIBAIOT HETKHH CeMeliniil
aHAMHE3 MATIOPACTIPOCTPAHEHHOI (POPMBI HOBOOGPA3OBANHS H/IH €r0
(penoTHmIecKUe NpH3HAKH. K TAKIM OIXOIISM OTHOCATCS:

« cemeiinas pernHOGAACTOMA,

© cemeliHii 471CHOMATO3MBITE MIOIHIIO3 TOICTOTO KHIICYHHKA,

© CHIAPOMEI MHOKCCTBCHHEIX DIIOKDHHHEIX OMIyXOJicii,

o melipoguGpomaros 1 12 Timos.
TIpH ayTOCOMHO-ZOMHHANTHOM IyTH HACIEAOBAHHE OIHOTO CAMHCTBCHHOIO
MYTAHTHOTO IeHa B BHICOKOI CTEIICHH TIOBKILIACT PHCK 3A001CBACMOCTH VIOKAYECT-
BEHHOIi OMYXO/IBIO. Y GEHTEIBHBIM IPHMEPOM TAKO/ (IOPMBI HACICACTECHHOTO
OIyX011eBOr0 3a00ICBANNS ABISCTCA peTHHOGAACTOMA. TTpHOMHIHTE BHO 40% C1y-
4aCB PETHHOGIACTOM HOCHT cemeiiibiii xapakrep. Hocure atoro rewa iyeior 10
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000-KpaTHAIi MIOBHIIIICHHELi PHCK BO3HUKHOBEHHS PETHHOGAACTOMS! 0GOMX I7123.
BolbHbIE PETHHOGIACTOMOTi TAK/KE HMEIOT TIOBBILICHHAI| PHCK 3260CRaHHS BTO-
PHAHBIMI /10KAMCCTRCHHEIMH HOBOOGPA3OBAHNAMH, B HACTHOCTH, OCTEOTEHHOT
capkomoii. KaK yie GEUIO CKa3aHO PaHBILe, B OCHOBE STOFO OMYXO/ICBOr0 3a60eRa-
HiS JICKHT YTPATA TYMOPOCYIIPECCHBHBIX TCHOB.
Jlpyrim npiMepoM ABIsETCS CeMelitbiii A7leHOMATO3HELT TIOTHIIO3 TOCTOrO
KHIICHHIKA, KOTOPBIi XAPAKTEPH3YETCA BHICOKOI CTENIEHRI0 PHCKA 3a60/IeRaNHS pa-
KOM TO/ICTOr0 KittueuniKa. JIHIa, HACTEAYIOUIE MyTaii
YTOCOMHO-ZIOMHHAHTHEIM [TyTeM Y€ IDH POACHHH HWIH e BCKOpE 1I0CTe
DOALCHHS! HMEIOT MHOACCTECHHBIC A1CHOMATOIHBIC TOMHITE TONCTOrO KHIIICHHIKA 1
daxiaeckn B 100% crysacs K S0 ro7am 360NEBAOT KaPUHMHOMOI TOCTOrO
xmenska. K 5710/ e Ipyiiie 106pOKANCCTRCHHBIX HACICACTBCHHBIX ONyXoieii
OTHOCSTCH CHIIPOMBI MHOAKECTBCHHBIX JHIOKpHHHBIX onyxorieii (MEN - Multiple
endocrine neoplasia syndromes) u nciipoduGpomatos 1 1 2 THios.
OBluie 4epTE, XapaKTEPH3YIONE TAKHE HACICACTBRHHEIC (JOPMBI OnyXoreii
© OmyxoiH XapaKTepi3yIOTCs HeTkoii okasaweii. Hanpisiep, mpi
MEN-cimzpoMe 2 THITa B ONyXOIIeBii IPOLECC BOBIEKAIOTCS IHTOBIHAS 1
NIAPAILHTORIHAS A CICTbI H HATIONCHHHKI;

®  Omyxo/H Kax10ii i3 STHX IPYIIN IOYTH BCETa HMEIOT CrieLHHICCKHE
CHOTHIIIYECKHE MADKEPEL, HATIDHAMED, MHOTOUHCIICHEIC
0GpOKAYCCTBEHHBIC HOBOOGPAIORANHS B IOPAKACMOI TKAHH, KAK 10
NIPOHCXOIHT NPH CeMEIiHOM MOHIIONE HIH CHIPOME MHOACCTBCHHBIX
SHIAOKPHHHEIX OIIYXO1eii, WIH e «KobeiiHbie ISTHA» Ha KOAKE IpH
neiipoduGpomarose | Tna.

© Kak I IPYTHX 2yTOCOMHO-IOMHHAHTHBIX 3a00/ICBAHNAX HMECTCH

HeTIONHAS NICHETPAHTHOCTS TCHOB H BAPHAGEIEHOCTS WX IKCTIPECCHH.
Ceneiiubte paki. MMeETCs OMCBIIHOCTS CBA3 C CCMTHBIM AHAMHE3OM IDH
HEBOIMOAHOCTH TOMHO IPOCICINTS POlTh HACIEICTRCHHOCTH B KAZOM OTACTBHOM
cryuae saGonesanms. K TaKoro pozia paxam cenyer OTHECTH:

© paK MOOuHO/ Kenessl,

 paK KB,

DK TO/ICTOrO KHLIEHHHKA, HE CRA3AMMAL ¢ AICHOMATOSHAIM IOTHIIOION.
TlyT nepesasi cemefiiIX pakoB He BEIACHCHSL FIX XapakTepHBIMH 4epTaMi
ansIOTCS:

o pannee Hauano,

 OmyXOII, KAK IPABILIO, BCTPENAIOTCS Y ABYX i Golee Gaipkaiiumix

POXCTBCHAIKOR,

“AILE MOPAKAIOTCS NAPHEIC OPraHB! (HATIPHMEP, MOOUHAS! AKENE3a, HIHHKI),

U5 HUX He XPAKTEPHA TEPAKOBBIC COCTOAMHS (HATIDHMEP, CeMliHBili pak

TOICTOH KHIUIKH BOSHUKAET Ge3 IPEAIIECTROBABIIIETO €My A/1CHOMATOSHOTO

nomnosa).
TIpH paKax MOTO4HOTi e/Ie3! H SHIHHKOB OGHApyeibi Myraumi BRCA-1 1
BRCA-2 renos.
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AYTOCOMHO-DENIECCHBHEIE CHIIDOMBI, CBSI3ANNBIC € HAPYIICHHEM  PeNapaiimn
JTHK. OnyXoiehbie IpoiLecch! BHICTYIAIOT 1 B PO OCIOAHEHIS OCHOBHOI
naronorii. HANHMep, MHOECTROHHEIC TIOPOKH PA3BHTHS TKAHCH, B TOM HHCIE
AN KOCTHONO MO3ra 1K anehiti (DAHKONH ABIAIOTCA IIABHEIM JBCHOM IIATOre-
He3a 9TOr0 cHAPOM. OHAKO GOTBHEIC ¢ OTHOCHTEIBHO A00POKAYCCTECHHBIM Te-
4CHHEM ITOrO CHIIPOMA YALLE BCErO NOrHGAIOT OT 10KAUCCTRCHHBIX ONyXoreii.
Onyxoili, Kak IPABIIIO, PE3KO COKPAINAIOT NPOAOTAHTELHOCTS AHIHI GOTLHOTO.
TIpHMEPaMH TAKIX CHIPOMOR, B OCHOBE KOTOPBIX JICAKHT HECTAGHEHOCTE XPOMO-
COM, OMIMO atemiti (aHKOHH, CTyAAT:

© IrMeHTHAZ KeepozepMa,

 ATaKCHS-TENCANTIOKTAMA,

o cmapom Bayva.
10 ayTOCOMHO-PeILCCCHBIbIC 3A60IEBAI, KOTOPSIM CBOICTBCHHE AC{EKTE
penapatutit IHK. Y GOTHHLIX C MHTMEHTIOli KCepOTepMOii OTNeHACTCA TOBLILCl-
Hbii PHCK 3260,1CBACMOCTH KOAKHBIMH PAKAMH B CBA3H C HAPYLIICHHEM TEMHOBOT pe-
napauu JTHK B KIIETKaX KO, NOBPEAUIEHHOI BO3AETCTBHEM YILTPadHONETOBLIX
J1yteii colmenHOrO caeta. BobHEIE ¢ aTakcHeli-TeNeaHTIKTAMEIH MMEIOT AC(eKTh!
Boccranoernst JTHK, 0BpeAICHHO HOHH3HPYIOLIEHi patHaLMeii, W B B3 ¢
THM NOBHIILICHHL PHCK BOIHHKHOBCHHS TMMOILIHIX ONyXoreii, Y GOTBHBX Ha-
ClIeCTBeHNO AILTACTHICCKOT aHeMHeil DAHKOHM HMEETCS TCHETHYCCKH AehekT
CTBOJIOBEIX KIIETOK KOCTHOTO MO3ra, BHPAAKAIOILHIICA B CTIOHTAHHOM 0GpasoBaHMI
nepexpécrHsix cunmmok JIHK Ge3 inx 101kroii penapau.
ECm (i Vi{ro» XpOMOCOMEI 310POBOTO HEIIOBEKA IOABCPIHYTE ACHCTBIIO Xii-
MIECKOTO AreHTa AHOKCHDNOOYTAHA, TO Hepes OMPEACIICHHO BIEMS MOKHO BIICTE
HX BOCCTAHOBICHH T10CIIE PAPHIBOR, BEI3LIBACMBIX ITHM BELIECTBOM. B T0 e Bpems
XPOMOCOMEI OB HBIX ateieli DAHKOHH He BOCCTAHARTHBAIOTCS 10CIIE MOBPE-
AJCHIS AHOKCHDIOOYTAHOM (1 VItroy, MG KOTHHECTRO paspsinon mirei JIHK
COOTBETCTRYET KIMHIHECKOIi TAACCTH 3aG0eRamis. Y GONLHBIX aneieli DaHKOHH
NOBILICH PHCK 1260.1CRANHS JEKO30M, 2 TAKAC BHICOKA ACTOTA BOTHUKHOBCHHS
onyxoneit Apyrux TKaneit. Cpess NPOJOMKHTELHOCTS KHU3HH TAKHX GOTLHbIX
cocTapnsier 22-24 r0Za, H HAILE BCETO OHH NIOTHGAIOT OT FIOKAUECTRCHHEX OIYXO-
neii.
Bonbsie ¢ cHizpomoy ByMa yBCTBHTEIBHA K noBpeeniio THK cavbni
DAYINNHEIMH ATCHTAMH, Y HIX TAKIKE [IOBBIIICH PHCK 3300/ICBACMOCTH PAYTHIHBIMI
(popast paka. Ot TaKAE CTPAAAIOT OT TAKE/IOT0 HMMYHOACDHLUITA  31EPAKH
pocra.

Bupycnsiii kanueporenes.
‘Teopis BUPYCHOTO KAHIEPOTEHE3 B OCHOBHOM PA3paGOTaNa B IKCTICPHMEHTAX Ha
HUBOTHEIX. CYIIECTBYIOT MHOTOUHCIICHHbIE /10KAATeTLCTBA OHKOTCHHOTO BIHAHHS
HEKOTOPBIX BIPYCOR HA AMBOTHBIX CAMOFO PASHOTO YORHS. HX GHOIOTHHCCKOT
opramau, or avuGHii 10 NpiMaTo. UTO KACACTCS YelIOREKA, TO TYT MbI J10TK-
HAI COTIACHTECS C TeM, 4TO HAM H3BCCTHE! HEMHOTHE ONyXOJTH HE/IOBKA, BHIBIBAC-
Mie Bipycayi. Cpeau HirX uoma BepKITTa, BEIBIBACMAS BHPYCOM
Snereiina-bappa, T-1eiiko3 B3POCIBIX, Bhr3EBacMEii Bipycom HT LYV | Tina,
DAMLIOMA WeHKH MATKH - NAIILIOMABHDYCOM HeIOBEKa.
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Kaacendmiauns omcosnpycos. Bee onkosnpycs: aenses na JIHK u
PHK-cozepattiue BHPYCEL.
/THK-codepoicaiuquue supycst #cusomiupL, Takiie Kak AIEHOBHPYCH, MOTYT BLISHIBAT
OMYXOIH TOTBKO B HAGOPATOPHAIX YCIOBHX. JpYTHe BUPYCH, HAIpHMED, Ghruiii
BHDYC NAMAUIOMSL, BEBIBAIOT KK VIOKAUCCTRCHHBIE, TAK H A0GPOKANCCTRCHHIC
OIYXOLi Y HX IPHPOAHEIX XOIACE.
JTHK-codepaicauue eupycst ue:106exa, y3acTRyiome B (hopMHpOBAHILH paka
el10BeKa, MOAHO PACKIACCH(HUMPOBATS Ha 4 TpyMIIBL:

1. BUDYCH, BEILIBAIOIIE NAMLIOMS! (TAMHILIOMABHPYCE),

2. mupyc Increiin-Bappa (EBV),

3. pupyc renatura B (HBY),

4. Bupyc repneca, Bar3sBaionii capkosy Kanous (KSHY).
Kparkas xapakrepuctika ovtesusix THK-coxepaum onkosnpycos Bupye
NAIILIOMBL Hest0Beka. CyLIeCTRYET 0K010 70 FEHCTHHCCKH PAYTHINEIX BHPYCOB
aT0ii rpymsL. JI0Ka3aHa KX PO B (JOPMUPOBAHH ONPECICHHBIX PAKOB Y HETOBEKa:
IVIOCKOKIETOHOT KAPLUHOMBI ICHKH MATKH, KApLHHOM POTOBOI 1101I0CTH 1
roprai. B 85% cily=acs IWIOCKOKICTOUHOI KAPLUIHOME Leiiki MaTKIt
DIpEIIICCTRYET BHIPDACHHAS LLEPBHKAISHAS HHTPAIIHTCTHATbHAS Heomnatns (CIN),
B TOM HCIIC H «Carcinoma in situy. CylecTBYIOT i J0GPOKAMCCTACHHBIC OTYXOMH
(60pOZaBKH), BEI3LIBACMBIC BHPYCAMH NAMHLLIOMBI B OGIACTH TeHHTANHIL, KOTOpBIC,
OAHAKO, HMEIOT OMeHE MUK PHCK MATHPHH3AIIN.
Tpanciopmupyioiyio akTiHoCTS 57itx JTHK-CONCpAALIIX BHPYCOB CRAIBBAIOT C
X BHCAPCHIEM B TCHOM KIICTKH XO3sHHA C MOCIeAYIoueli HHTerpaieii. 1o
JIOKE3AHO METOAOM MO/ICKYISPHOTO AHATH3A KACTOK. HeCMOTpS Ha TO, T0 JIOKaUIH-
31043 SO HHTErPAIII MOACT GhITh PALTHIHON, OHA ABIACTCS CIYHaIHOM 15 Ka-
JLOTO KOHKPETHOTO CyHast OTyXOH. MecTo BHEAPEHIS BHPYCA B ICHOM KICTKH
CTAGITEHO, 1 5TO OMPEAEIAET MOHOKIHHATEHOE IPOHCXOAKICHHE ONYXOIIH.
Bupye Jncreiin-Fappa. 10 peACTABHTES ceMeiiCTB BHPYCOB FEpIIECa yUaCTRYeT
B ONyX0ICBOTi TPaHCHOPMALI KICTOK TIPH PAAC HOBOOGPA3OBAHM:

o adpukanckoii Gopye minvoMs epkiTTa,

© B-KICTOUHOI THM(OME Y HMMYHOCYTIDECCHPOBIHHELX 1t

BUU-HHUMPOBANHEIX JIHIL, @ TAKAE 10CIC TPAHCIIAHTALIH OPIAHOB,

o Gonesnm Xomkkima,

 Ha3(APHATCATEHON KAPUIHOMEL.
Bupye dncreiin-5appa HudHIMYeT dMIHTEIMATERbE KICTKH 1t B-nvomuirsi,
coezmmssch ¢ ix CD21 -DeNeIITOpaMH, TeM CaMBIM Kak bl «BORICKast X B Geceyep-
‘T, VIHOEKLUS TeHeT MEUIeRHO Ge3 PerLIKaLuii camoro upyca. O 3 Baph-
AHTOB 10O BHPYCA BAIIHIBACT A0GPOKAHCCTREHHOE 1A00ICRANHE KPOBH - HH(CKIU-
OHHBLT] MOHOHYKI€03.
Bupye renatura B. Ha Jlansien Boctoke (s ocoGenoctn na Taiisane) n B
AdpHke 0GHApYACHA A0CTOBEPHAS KOPPEIALL MEAJLY 3A00NCBICMOCTEIO BUPYC-
HEIM TCNATHTOM 1 PAKOM NIeeHH. PHCK 3360/1CBACMOCTH PAKOM IIedeHH y GOTLHBIX
BHPYCHBIM ICIATHTOM B STHX pernomax & 200 pa3 BILE 110 CPABHCHHIO C
HeHH(HUMPOBAHHEINMK NaLeHTaMH. OCOGEHHOCTEIO TIATOreHE3a TOrO THIA
OIYXOJ1H ABISCTCS BHICOKAS NPOIN(EPATHRHA AKTHBHOCTS NIEHCHONHELX KIICTOK,
KOTOpA [103BOIACT PEATIIOBATECA AOTIOMHHTEILHEIM K MyTATCHHOMY S(phexTy
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BUYCA MyTALULSM B TCHOME NICHCHOUHEIX KICTOK.
PHK-co/iepaiuie OHKOTeNHuEIe BUPYChI (OHKOPHABHPYCHI). M3secTe TOMEKO
oaun PHK-cozepaiuiii Bpye (PETPORHPYC), BHI3IBAIONINI UI0KAUCCTRHHYIO
OnyXO.th y 0, @ HMeHHo: oCTpBIi T-KIeTouHE Aeiiko3 y B3pociix. B Snommn
1 2 KapuGCKIX 0CTPOBAX 360/1CBANHE HOCHT JMIEMHYCCKH| XapaKkTep,
ClIOPAIHECKHE CIy4al HTOr 3a001CBAIIS OGHAPYACHBI BO BCEX PAiOHIX MHPA.
TMozoGHo Bpycy myMyHoxeduiTa uenoseka (HTLV-3), HTLV-1 nyeeT Tpoms
K CO4"k1eTkaM. OHi SBISIOTCS IIABROI KICTOMHOM MHLICHEIO LIS OITyXOACROi
TpanciopMaui. ITOT Bt 1eliko3a pAIBHEACTCS NPHOTHIHTEILHO B 1% Ciytacs y
HMHHIMPOBAHHELX JTHLL 110C/IE JUTHTELHONO JIATEHTHOTO NiepHoza (o 20 210 30 zer).
Tomuso moneiikosa, HTLV-1 BLISBICH M TPOMHHECKOM CIACTHHECKOM
napanapese, a TAKKE K HEKOTOPHIX (JOPMAX YBCHTA i APTPHTA, BCTPEHAIOLIXCS B
R E—

Hac/eACTBeNHbIC MEXAHIIMEI BHPYCHOTO OHKOreHe3a. B dTHONOMIO  IATOreHes
paka oB7eens kak JHK-, Tax n PHK-coxepaiue upycs. Tlepea Tem kax
IepeiiTH K OIHCAHMIO MO/ICKYISPHEIX OCHOB BO3HHKHOBCHHS I0KAHCCTACHHBIX
OnyXo/icii HeOGXOAHMO NEPESHCIHTE 0GOIHACHHS TEX OCHOBHEIC TEPMHHOB, KOTO-
DhiC IPUASTH IDH OITHCANHH CHETHKH PaKa.

Hpomoonozen (p-onc) - rei, KoMpyIOATi HOPMATBHEIE GeIKH, HCOGXOTMEIS
A pocTa 1 A depeHIHpPOBKH KIETOK.

Knemounsiit onozen (c-0nc) - NPOYKT aKTHBALMH POTOOHKOr €Ha, KOAUPYIOi
OHKOGEIIKH, 0GECTICUHBAIOIINE BEICOKYIO MITOTHUECKYIO AKTHBHOCTS ONYXOICBHIX
KIeTOK.

V=-0c - OHKOTCH, IpHCYTCTBYIOUIi BRYTDH BUDYCA, HAIOT P-onc.

KIICTONHEIC TIDOTOOHKOTCHE! BrIepBbIe GhUIi OTKPBITE HOGEICACKIMH TaypeaTams
Bapaycom 1 BHILIONOM, KOTOPAIE AOKA3AIH, 410 NPOTOOHKOCHE - 9TO 04CHE AGBHO
3IXBAUCHHAIC PETPOBHPYCAMH KICTOMHEIC HYKIICOTHINHIE TI0CCAOBATETLHOCTH
(KOZOHBI-MOTHBBL, COCTOSIIIHE H3 TPHILICTOB). JTH T.H. «GPOISHHE TCHED CO-
CTARISIOT 4ACTE BUPYCHOTO reroMa. CTaB BUPYCHBIMI OHKOTCHAMH, OHI BE3BIBAIOT
ONyX01eBYI0 TPAHCHOPMALIIO KICTOK B IKCTICPHMEHTE Ha AHBOTHBIX H HEOIIACTH-
4eCKYI0 TPAHCHOPMALINIO KICTOK Ye/I0BeKa «in Vilron.

Ol HMEIOT CIICAYIOLIAE 3aKPETHBIIICCS 32 HIMH HATBAHIS! V-Sis, ¥-ras, V-

Jfos, v-mye u 1p. TlockoIbKy BIEPRBIC O GHUIN WACHTH(HUHPOBANS! B BHPYCHEIX
TeHAX, TO HEKOTOPHIE POTOOHKOTCHA! HA3BAHE HMCHCM HX BHDYCHBIX TOMOJIOOB.
Kakusiii v-ome 0Go3manactcs Tpess Gykpami. Tak, ¥-0nc, BSACCHHBL 3 Ko-
waubeli CapkoML, HaBai v-fes (0T feline - Kok, + 5 — nepBas Gykea c10BA
sarcoma). Bupychsiii OHKOreH, 0GHADYACHHbITi B 0GC3bHCil CAPKOME, HOCHT Ha
3Batie v-sis (o simian -oGe3bsna). TIONAB B KICTKH, OHH YKE HATHBAIOTCS HE Bil-
DYCHEIMI, 2 KICTOMHBIMH OHKOTCHAMH 1 MEHSIOT B CBOGM HA3BAHIH IIEPBYIO GyYKBY
v (virus) ua Gyksy ¢ (cell - KueTKa).

B OnyXo/isx He/IoBeKa 0GHAPYAEHO 0Kk010 40 OHKOTCHOB, HO HE BCE OHM ABIAIOTCS
AHAJIOTaMH BHPYCHBIX OHKOTCHOB. B CHIOHTANHO PA3BHBAIOIIXCS ONYXOIIAX
4e/108eKa GOIBLIMHCTEO OHKOTCHOB OGPA3YETCA B PE3yILTATE AONOMHHTCISHEIX My-
‘TaIii, KOTOPEIM B BHICOKOI CTETIEHH MOTBCPIKEHE! AKTHBHO MOHGEpHpYIOuIE
KIeTKH. OHH HMEIOT YKe ApyrHe HasBains (a6, 6).

CyIleCTBYeT AB2 OCHOBHBIX MEXAHIIMA IEBPALICHIS TIOX BIHSHHEM BHPYCA
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TIPOTOOHKOTEHA B KIICTOMHEIiT OHKOTeH. OJIHH MEXaHH3M CBA3AH C HHTErpaitieil Bit-
PYCHOTO reHoMa C IIPOTOOHKOTEHHOIH IOCIEIOBATENLHOCTEIO € HOCEAYIONIM
CTPYKTYDHBIM H3MEHCHHEM KIICTOUHOTO ICHOM H HIMEHCHHEM TEHETHIECKOrO KOAd
KICTKH X034Ha. TOT BAPHAHT COOTBCTCTRYET MEXAHIIMAM MATHTHISAIIH 110X
BHSHHEM GHICTPO TPAHCHOPMHPYIOILHX PETPOBHPYCOE.

MoltekyIApHEli AHATIS KICTOK KOBH, MATHIHISHPOBAHHEIX BHDYCAMH 1CHKO30B
yKassiBaet a1, uto npoupycuas JIHK Bceria cTapienay b KieToumsiit
TIpoTOORKOreH. BTOPO/i MEXAHII3M, CBA3H CO BCTABKOI HO YA CILISHOTO BUPYCHO-
1O TIPOMOTOPA PAIOM C IPOTOOHKOEHOM, BEZyIIeli K YBelHeHHIO KCIPECCHH J10-
10 npoToomKorena. Tak Ae/iCTBYIOT MEUICHHO-TPAHCHOPMHPYIOLIHE BHPYCH
(PTPOBHPYCH), KOTOpHIC He COZCAAT BUPYCHEL OHKOTEH, HO 3ATO O COACPAAT
HECKOMLKO THIIOB T€HOB, NPEAHA3HAYEHHBIX JUIS CBOUX PASHEIX AKMIHEHHEIX lerieil.
‘TaK, reH gag KoAMPYeT CepLCBHHY BUPYCHOrO Geka, ren pol KOIupyeT 00paTHyio
TPAHCKPHITTA3, a ey KOTMpYeT 060T0UKY Geka.

B Z10MOJIHEHHE K 9THM TeHAM PETPOBHPYCH! OBIIAZAIOT MPOMOTOPHEIMH NI0CAC-
JLOBATETLHOCTAMH, HEOGXOZHMBIMH AUIS X COGCTBEHROI perukaut. OHK Hassi-
BaIOTCA 0GACTAMH JUTHTE b HOTO IoBTOpa (Long terminal repeat units - LTR). i
TIOCTORHHO BKIIOYAIOLIIE FEHB NIPOMOTOPHBIC CAHHHLIEL OKXIABLIHCE PAIOM ¢
IIPOTOOHKOTEHAMH, TPaHCHOPMHPYIOT OCTE MHE B oKorens. Tocnemne
OLIHHAIOTCS OT IPOTOOHKOTEHOB TEM, “TO B OTCYTCTBHI HOPMATBHOI peryIAL
HAXOJIATCA B COCTORHIH MOBKIIIICHHOI IKCTIPECCHH.

“Takoii BAPHANT TPAHCHOPMALII IPOTOOHKOTEHA B OHKOTCH JAKAHUHBACTCS
YCHICHHEM MPOAYKLULH GKa, KOIMPYEMOTO TIPOTOHKOrCHOM, TOT HHCEPTHEL Me-
XAHI3M GKTHBAIIH POOHKOTCHOB COOTBETCTBYET MATHIHIIALUH, BHIIHBACMOI
MEJUICHHO ZCfiCTBYIOLIIMH PETPORHPYCAMH. B JTOM Clyuac OMyX0lTh Pa3BHBACTCS
MEUICHHO, TIOCKOTIEKY IPHKPEILICHHE IpoMOTopHOii ncaexopatensocti (LTR) k
ONIPEICIICHHEIM TCHAM I HX AKTHBALIS (YCIICHHE AMILTHQHKALUH, THIIEpIKCTIpec-
CIt#) IPOHCXOAMT HAYTAZ, CAYHAiiHO H HE HOCHT NOCTOAHHOTO XapaKTepa.

Ete Bapaye it BULION BHCKAXUIN THIOTE3Y 0 TOM, STO B X0ZE 9BOTIONHH
DTPOBHPYCE! TIDH 3pAKCHINH KIICTKH XO3HHA 3AXBATHIN PEryIATOPHbIE IOCICA0BA-
TE/ILHOCTH THX KIICTOK 2U1s COOCTBCHHO peruKatuii. TIDOHHKHYB B KICTKY  BO3-
BpALLAs cii 9TH N0CIEIORATENEHOCTH, BHPYC YTPA1HBACT CTIOCOGHOCTH K CAMOpen-
JIHKALUAH, @ €rO PEMTHKALHONHBIE CIOCOGHOCTH TIOCTYTIAIOT B PACTIOPSACHIE Kie-
TOMHEIX TCHOB, T IPHBOHT K YBEIHHCHHIO POCTOBBIX KICTOYHBIX CTIOCOGHOCTET.
Mexanusvs: npespaientis npomooHKo2en06 & OHKOZeN! (6aPUAHMBL 2eNNbIX
Mymanuiy):

1. TOMKOBHIE MyTALUMH, IpH KOTOPBIX IPONCXO/HT 3AMEHA OTHIX MYPHHOBHIX
W MM IMHOBBIX OCHOBARHIH Ha APyTHe.

2. AMIUIHQHKALUIS - YBHHCHHE YHCIIA TCHHBIX KOMHIL, H €0 TIpORYKTa.

3. TPAHCIIOKALMH TCHOR, B XOAC KOTOPOIi HACTIHYKH OLHOI XPOMOCOMS!
NICPCHOCATCS Ha APYTYIO XpoMOCoMy. TPAHCIIOKALIH MOrYT GsiTh
DLMIPOKHEIMI, H TOII POHCXOHT OGMEH HYKICOTHAHBIMK
TI0C/IC0BATE TLHOCTAMH MEALY JBYMS! PALTHIHBIMH XPOMOCOMAMH.
Pe3yIILTATOM TPAHCIOKALIHH MOAKET CTATE OGPA0BAHHE THOPHIHAIX TCHOB
(«CIMBHEIX TEHOB) H KAk CICACTBHE - HX AHOMATBHEIX IPOZYKTOR CO
CROFICTBAMH OHKOGEIKOB.
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4. Jleneus Wi YTpATA AHTHOHKONCHOB, KOTOpAs IPHBOZNT K mepeecy dpiexra
OHKoreHoB.

XOTS OIyXOJIH HEOBEKA PEAKO CASAHB! ¢ MHHIIPOBAHIEM PETPOBHPYCAMS, TeM
He Metiee owm coaepar onkorermsie THK-nocaenoparensHocTH. I10 610
NOKI3HO B ONITAX ¢ TPARCAEKIUeli (BHECCHHEM) TCHOB B KICTKH «int Vitron. Ecui
JTHK, BEIAC/ICHHYIO 3 MIOKAHCCTROHHOIH OMTYXOIH H/I0BCKA, TIEPEHECTH B KYIBTYDY
MBIIHRBLX PGPOGIACTOR, TOCICAHHE IPHOGPETAIOT HEKOTOPHIE CBOICTRA OMYXO-.
JIeBBIX KIETOK. Boziee TOro, MHOTHE I3 ITHX TPAHCOPMHPYIOLUEX I10CE0BATE -
HOCTEii IPEBPALIAIOTEA B FOMOIIONH FaS-POTOOHKOreHOB. TaKiM 0GPAIOM, CIIOH-
TAHHO BO3MHKAIOILHE OYXOITH COACPAT TPAHCHOPMHPYIOLI (JaKTOp, M 9TO Hit
4T0 HHOE, Kak OHKOreHkL. TTOMHMO BHDYCHBIX OHKOTCHOB I3 KIICTOK OMyXOUicii BhI-
JLCTICHEL 1 HE CRATAHHBIE C BHDYCAMH HOBLIC TPAHC(OPMUPYIOILHE NI0CICIOBATE -
HOCTH, HanpuMep c-erb B-2 i apyrue (TaG. 6).

POJIL XPOMOCOMHEIX TiepecTpoeK B OHKorerese. [IpOTOOHKOreHE AKTHBHPYIOTCS
JLBYMSI THIAMH XPOMOCOMHEIX TIEPECTPOCK: MPAHCIOKAKUEN 1 UHBEPCHed, 3 HIX
Gollee 4aCTEI XPOMOCOMHEIE TpaHC/IOKaiH. TpaHC/IOKALIH MOFYT aKTHBHPOBATE
DIPOTOHKOrCHEI ZBYMS CTIOCOOAMH: TIEPEMELICHHEM H CHSHHEM (PEKOMOHHAIICH).
Perynstopusie npomotopubie (LTR) N0CTE0BATELHOCTH, KOTOPEIE HAXOJATCS Ha
OAHOIH I3 YHACTRYIOIUIX B TAHCIIOKALIH XPOMOCOM, IIEPEMELLAIOTCA Ha JPYTYIO
XPOMOCOMY, I1€ KAPTHPOBAHHI [CHEL, YHACTRYIOIUE B CHETE3E ONIPEAC/ICHHOTO Geri-
xa. Takas TPAHCIIOKALUS 3AKAHYHBACTCA YCHICHHO NPOAYKIIMCI Geka, KOAHpYe-
MOTO 0ACTErYTHIM renoM. T100GHOrO THIIA TPAHCIOKALIN YACTO OGHAPYAH-
BaIOTCA B ONYXOMAX W3 MMMOWAHOI TKaHH.
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TaGmuya 6

'HeKOTOpEIE NPOTOOMKOTEHEL, MEXAHNIMEL HX AKTHBALIIH, OHKOGEITKH I

CBAIANNbIE € HUMH 310KAYECTBEHHIE OYXOTH
Kareropus eaxa | Hporoon- | Mexanmswt Bux onyxon
Korembi | Tpancopwam

TpowGoumtaprsiii | sis Tinepokcnpeccin | ACTpomTONa

daxrop pocra

Daxrop pocta Tst-1 Trnepoxenpeccns | Pak Aeayaa

uGpodnacTon int-2 Asmanguats | Pakst Mouesoro myssips 1
Monounoil eness. Menasowa

Peucrtopst e 1 Trnepokcnpeccs | Pax aérin

omwiepmansioro | erb-2 Asmanduauns | Paks Mouesoro nyssips,

daxropa pocta AHIKOB, TETKHX, KenyKa

Peuemtopst Fins Touxosan Tieiixos

KoTOHHECTIMYTHDY syramns.

fo-tero daxtopa

GTPcammsaiomine | ras Touxosas ‘MorHe BHAH paxa. JIeHKoss

Gemn seyraums

Heperemroprsie | abl Tpancaokatu | Xpomicexitii Micionciikos

Gemkn Octpsiit mvoGaacTsi nefixos

“AKTHBATOpE Tpancaokauis | Xpomieckii MAe107CHK03

pr—— Asmanguxans | HelipoGnactoa, Menkokre-
Tkl pax nériix

Thawcmss Tl J1_ | AMITQRKALIS | Pakit MOTOMHOR ACAESEL HEICHH,
mesona

Thann-sasncivias | CDEA ANmARpKaI | [THOBIACTONA, MEAGHOMA,

Kmaza W ToMIKOBaS | HEKOTOpHE CapKOMHL

Myrauns

Tax, npi mdose BepkiTTa, SBISIOICICA IPHMEPOM TAKO/ TpAHCIOKALUIH,
CerMeHT, CoepRAILIL C-MycC, TepEMEILACTCs ¢ 8-0ii XPOMOCOMS! Ha cermenT 14q,

Ile HAXOZMTCA TeH CHHTE3a TAKEEIX LeT

HMMYHOII0GYHHOB.

TpH BTOPOM BapUAHTE TPAHCTOKALIH, XAPAKTEHOM /LA XPOHHUECKOTO.
MHETOEIiK03a H 0CTPOro THMGONEHK03a, TeHb, HAXOAINHECA HA PASTHIHEIX
XPOMOCOMAX, PeKOMGHHHPYIOT (CIIHBAIOTCS), H 0GPa3yeTCs HOBELIE THOPI LI rex.

TIpHepoM CyKHT TpanciioKatts 9-22, TIpH KOTOPOii IPOTOOHKOTeH ¢-abl ¢ 9~

XPOMOCOMBI TIepeMeIaCTCs B 001acTh ber Ha xposocome 22. TuGpuz (c-abl-ber)
0GIaaeT THPO3HHA3HO AKTHBHOCTRIO, IOATATKHBAIONIEH KIETKY K MuT03y. TTp

PA3HBIX THIAX A1CH{KO308 TOT G0k AGEIBCONA CYIICCTBYET B PASIHIHBIX, OT-
JHMAIOUIIXCH 10 MOTEKYTAPHOMY Becy, GOpMaX. IT0 MOKeT OGLACHHTS pasisi

na-

“TOrerie3 H KIMHIKY XPOHIMECKOTO MACTOLITAPHOTO 1 OCTPOrO TMGOBIACTHOTO

JIeiiko30B.
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Xuvmueckuii kanueporenes.
VICTOpHS XHMHHECKOTO KAHIICPOTEHE3 CBANIHA € KIMHIMECKIMH HAGIOCHHANI
anramiickoro 10kTopa capa Mepenpans [0TTa, BriepBbIE OMHCABIIETO PaK MOWIOHKH
y TpyGouncros. Ero omcanne orsocutes k 1774 roxy. B 1915 roxy snorckie
HeeneaoBate SIarnsa i M4HKAB BEISBATH B OKCTICDHMEHTE PAK KOKH Y
KPOIHKOB MyTeM BTHDAHHS B KOXY YXa IOTOMBITHEIX KOTHKOB KCTPAKTA KaMEH-
HOYrOIBHOI CMOBI. Bhia J0KA3AHA CBSI3h HEKOTOPHIX (hOPM paka (IETKILX, MoueRO-
1O Iy3HIPS) ¢ KYPEHHEM H € IPOECCHOMATHEIMI BEAHOCTAMI (DK MOYEBOTO M1y~
3BIPA Y JIHLL, FAHATEIX B IPOHIBOACTEE AHITTHHOBHIX KpacHTeneii). B Hactosiee pe-
Nt IPEATIOIATAIOT, HTO HEKOTOPHIC HIERIC BELIECTRA, YIIOTPEOIACMEIE B IIOBI-
LLICHHBIX KOTHYECTBAX (AHPEI), TAKAE MOTYT HMCTh OTHOUICHHE K BO3HHKHOBEHHIO
PAKOB, B TIEPBYIO 04CPETb, TAKOIH IOKATH3AIIH, KAK TOCTELH KHIICHHHK, MOTIONHAZ
/€33, IPOCTATA B MCHBIICI CTENCHH - NOUACTYOTHAS Aelea.

Crazum xummteckoro kaumeporenesa. OGIENPHASTO CHHTATS, 41O XHMIMCCKH
KAHILCPOTCHE3 IPOTCKACT B ABe CTANMI: MHUKUAKUL W npoMONuY. NHmans
SABIACTCA PE3YBTATOM HENIOCEACTBCHHOTO KOHTAKTA OGR3ATEIEHOTO KAHIEPOeHa ¢
KICTKOI, KOTOPHIii BEACT K MYTALUHAM H CTOMKOMY HEOGPATHMOMY H3MCHHHIO KIe-
TouHOr0 renoma. He Boe HHMIMATOP! OGTIAZIAIOT MyTAr CHHEIMH CBOICTBANH, OZIHAKO
KOPPEJIALIS MEAY KAHIIEPOrCHHOCTEIO H MYTATCHHOCTEIO A0CTATOMHO BHICOKA.
CymecTsyer Tax HassBacMBi TecT iiMCa, KOTOPIi OCHOBAH Ha CTIOCOBHOCTH
XHMIHYCCKIX BELLCCTR BEISSIBATS MyTALUAH Y CATTBMOHE/LIS! MBILIHOrO T(a. OT 70
10 90% XHMHYCCKHX BEIIICCTS, O03PCBACMBIX B KAHIEPOTCHHOCTH, (HACBCNHEA-
10T» CeGs B STOM TECTe, 1 [10ITOMY OH YACTO YIIOTPEG/SCTCS B KAteCTBe
CKPHHMHI— TECTA IIPH ONPEACCHIH KAHUEPOTCHHOCTH XHMHUCCKHX BELICCTE.
OZ1HaKO LIl A MYTATEHHEIX BEIIECTS He 001a]aeT KaHUEPOTeHHOCTEIO «irt
Vitroy, HO OBIIAZLACT €10 i VivOy. KCTIEPHMEHTATBHO IOKAAHO, UTO MYTALLH,
BAI3BANHEIC PAYTHAHBIMIH XHMHYCCKHMH KAHLCPOTCHAMH, 4CTO IPHBOIAT K
KTHBALIH PAS-TIPOTOOHKOTEHOB 1t WHAKTHBAIIH TeHa anomosa  p-53. Tpuses na
CTAMI MHWIALUAN JU13 HHTYKLUH XHMHHCCKOT] OMYXOTH 10CTATOMHO NOSBCHIC
JIHLIL €AMHHAHOH MyYTHPOBABLICH KICTKH.

OJIHAKO /U131 BOCTIPOI3BECHIS (CXHMHHECKOTH OMYXOII» B HKCTIEPHMEHTE He-
JIOCTATONHO OHOT HAHIALH. CIICAYIOIIAs CTANS XHMIYECKOrO
KAHILEPOreHe3a-CTA ! TPOMOLUTH. TIPOMOTOPBI ILIH (TOMKAHI - 5TO XHMIHYCCKHE
BelLeCTRA, 00IAAIONIHE POCTORBIMI CROFICTBAM H CTIOCOBCTBYIOUIHE
DIpOIH(EPAILIH HHMIHPOBANHBIX KICTOK. SIBIAACH CHUISHBIMH MATOrCHAMH,
TIPOMOTOPHI CTIOCOGCTRYIOT BOSHHKHOBEHIIO 1OTIOMHHTEIBHEIX MyTALUii B AKTHEHO
npommepupyiowX keTkax. o 9Toli IpHIMHE XPOHHHECKOE BOCTATCHHE,
CONPOBOAAONIECCS THOCTEIO KICTOK H OAHOBDEMEHHBIM HX YCHICHHbIM
HOBOOGPIOBAHHEM, ABIACTCS (AKTOPOM PHCKA B ILIAHE BOSHHKHOBSHHS
OnyX01eBOr0 npoitecea. B JKCTIEPHMEHTE B KA4ECTRE IPOMOTOPOR HACTO.
HeTIonE3yIOT hopGoOBEIe Xpiphi. ECTECTRCHHBIMM NPOMOTOPAMI B OPraHHIMe
ABIAIOTCA BEIICCTBA CTEOHIHOIi IPHPOTH - TIOTIOBHIE TOPMOHbI H KETHBIE
KHCIOTS,

XapaKTepHCTHKA XHMHYCCKHX KAHLEPOreHOB It HHHLHALIS Kamueporenesa, [l
CBOGMY NIPOHCXOAICHHIO XHMIYCCKHC BELIECTRA, BHI3HIBAIOIINE KAHIEPOTeHE3,
MOTYT GHITS IPHPOZHBIMI 1 CHETCTHYECKHMN, A TAKAKC JK3OTCHHBIMH  JH0-
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remmmni. TIOCIEHHE, KaK IPABILIO, BHTOTHAIOT POh IPOMOTOPOB.
Honunuxiuueckue aposamuseckue y21e6000pods -

nanGosce CHbHBIC KanueporeisL. K uin oTHoCSTCA 3,4- Gensnmpen, o0Hapy-
KCHHBL| BIICPBEIC KAK NIPOZYKT NIEPErOHKH KAMEHHOIO Yris, Ol 1 TIOCIY I Npi-
BB (akropom omicantoro Mepcupaziem TOTTOM paka MOWIOHKH y TpyGouHC-
TOB, TIOCKOIEKY COACPAAICS B CAKE, KOTOPAs! MONAAIA B CKAAAKH MOLIOHKH MalTh-
HKOB, 3AHMMABILIHXCS B JICTCTRE YHCTKO/ KMHHHEIX bIMOXOA08. Pk BO3MIKAI y
HHX TOPa3/l0 N03%Ke, MHOTO JIET CIIYCT, KOT/1a MATLYHKH-TPYGOHCTEI IOCTHT AN
3pestoro Bospacta. TTOTHUMKINNECKHE YIIICBOIOPOEI COEAATCS B OTXOAAX TABAKA
H, B I1EPBYIO 04EPE/Th, NIOBHHHEI B BOIHUKHOBEHIH PAKA JICTKIX H MOUCBOO Ny3HIpS
¥ KypHIBLIMKOR.

DKCHEPUMEHTHI 10 H3YHEHHIO CBA3H MEAKTY CTPYKTYPOii  oheKToM Kartie-
POTEHHEIX BENECTS NOKA3ATH, 4TO NOCTEHHE CONCPKAT OBTIACTH, YCHTHBAIONIHE
1l OCAABISIOUIHE HX KAHUEPOTCHHOCTS. B 1aGOPATOPHELX YCIOBHSX GBI NIOTyHEH
ONeHE CIUIBHEI IPEACTABHTETE JTOTO KIACCA KAHIIEPOrCHOB, HATSIBACMSiil
meTnaGensantpaneron (IMBA). OH i METHIXOIAHTpeH HAHGOTCE HACTO
YROTPEGsIOTCS B 1aGOPATOPHSIX JUI H3YHEHHS XHMHYCCKOTO KAHIEpOreHE3a Ha
HutBoTHBIX. TTOTHIMKTHYECKHE YITIEBOAOPOTS! 061AIAIOT MCCTHEIM JiCTBUEM,
HHIYLHPYS VIOKAUCCTBEHHEIE OMYXOMH B MECTE HX AMIUTHKALLH (KOKHBIE OITyXOJTH).
IHEIMpOBAHHEIC IOAKOAKHO, OHI MOTYT BBI3BATE CAPKOMY, 3 IIDH BRCACHHH B
Oprassi - MecTHBii pak. OBIIAZAIOT OHH 1 OBILEPEIOPOTHBHBIM ACHCTRHEM, BEIIBIBAL
ONYXO/1H B OTAA/IEHHEIX OT MECTA NIOCTYIUICHHS KAHLICPOT eHa OPraHaX.
Apovamuseckue awunst u azokpacument. Bemectsa 2ol npUpOIEI 0613 1a10r
opranoTpom3MOM. JUTHTETEHOE CKAPMWIMBANHE KPHICAM A30KpACHTEIICH i
POMATHHECKOTO AMHHA - AICTHIAMHHO(IYOPCH BLITHIBACT TENATOLEITIONAPHYIO
KAPLLHHOMY, HO HE PAK ey 104HO-KHIICHOTO TPAKTa. Bera-HadTiaMii cassai ¢
BO3MHKHOBCHHEM PAKA MOUEBOTO My3HIpA Y MIOACH. ITa CBs35 GhLIA YCTAHOBICHA
11610 B 50-¢ ros XX neka. BEUIO 3aMEUCHO, 4TO y JIHIL, JAHATHX B IPOMIBOICTRE
2TOro KpACHTEs, HMeeTs: S0-KPATHBL PHCK 1AGOIEBICMOCTH PAKOM MOYEROTO ITy-
ps.

HeKoTopie a30KpaCHTEIIH, HCTIOE3YeMBIC /U1 OKPACKH ITHIIICBHIX IPOAYKTOR
(MaprapiHa), TaKHe, KAk a300EHI01 MACISHBI ACITHI, CTIOCOGHH BEIIBATE PAK e~
ueni. B HACTOSIIEE BPEMS! BO MHOTHX TOCYAGPCTBAX IPHMEHEHHE HX B IHILCROI
DIPOMBIILUICHHOCTH JANEILEHO.

Kanuepozensi, ecmpeuaiowquecs ¢ npupode. Cpeiin HIBECTHEIX HAM XHMHHECKHX
KAHILEPOrCHOB, BHIPAGATHIBACMAIX PACTEHISAAH H MHKDOPTAHHIMAMH, TIOTCH-
LIHATBHEIM TIEHCHOMHBIM KAHLEOTCHOM SBIseTCs aioToKCHH B1, npoxympyemsii
HEKOTOPBIMH IITAMMAMH FPHOKA ACTIEprIIyC (1asyc. AQIATOKCHH COXCPAHTCS B
sesunsHBIX opexax. B Adpike n na Jlanbnes BOCTOKe, ¢ 3eMISHEIE ODEXH HAHGO-
Jlee 9ACTO YIIOTPEBIAIOTCA ¢ MHILEH, 0GHAPYACHA KOPPEIALIS MEAZLY HX YIIOTPEs-
exmen 1 pakom neseri. DAKTOPOM, KOTOPHITi CIIOCOGCTBYET PABITHIO PAKA Tede-
Hi B YTUX PErHOHaX, CIYAHT TaKke HHOHIPOBAHHE HACEICHNS BHPYCOM TeNATHTa
B. O6a oTix (aKTopa (a1aToKCHH I BUPYC) ACHCTBYIOT CONPYKCCTBEHHO, HMEHHO
T4 IAPA» NOBHHAA B BOIHKHOBEHHH PAKA NICICHH.

'HUTPO3IMHHEL 1 3MIH! HMEIOT OTHOLICHHE K BOIHHKHORCHHIO PAKa AKEnYKa y
uezonexa. TIpH neperpy3ke OpraHi3Ma HHTPATAMH, CONEPAALIIMACA B GOTBIIX KO-




image28.png
JIHMECTBAX B MACHEIX KOHCEPBAX, 110 BIMSHIEM GaKTepHil AeyKa 00pasyioTes
KaHILepOreHihIe HHTPHTSL, 13 APYTHX NOTCHUMATSHEIX KAHICPOTCHOB CICAYT Ha-
3BaTH CIICAYIOIU
« acGecT, IPHBOMALI K IHEBMOKOHHO3Y - A6ECTO3y H B I0CACAYIOUIEM K
BO3HHKHOBEHHIO GPOHXOIEHHOTO Paka IErKHX, MCIOTETHOMBI H PAKA AKCIYKA;
© BHHIIXIOPIA, HMCIOIIHTi OPEACIEHHOE OTHOLICHHE K BOIHHKHOBCHHIO
‘TaKoi PEKOIi OYXOITH, KAK TeMAHTHOCAPKOMA NCCHI;
©  MBILIBSIK, IPH 3ArPA3HEHIN KOTOPIM OKPYAKZIOUICI CPE/Is! BOIPACTACT
4ACTOTA PAKOB KOKI;
© XPOM I HUKCIIk, COACPAAILIECS B IOMBINUICHHEIX OTXOAX, HMEIOT
OTHOLICHHE K BOSHHKHOBEHHIO PAKa JIErKHX.
TIpoMOTOpL! XuMIYECKOr0 Kamueporenesa. Kounenuis asycrammiinoro
Kanieporene3a Gsua npevioeia bepenGmomon & 1940 roxy, a ee 0GocHOBARHIO
TIOCIYAHIIN CIEAYIOUIHE KCTICPHMEHTATEHALE  AHIHCHHbIC HAGTIONCHIA.
Kak yie GBUIO CKA3aHO, NPOAYKTEL, CONEPAALIICCS B KAMEHHOYTOBHOI CMOJE M B
CHTADETHOM JBIME, IPETCHOBAIH ABHO Ha POTh MHHIATOPOB KAHLICPOTEHE3A.
VICTOpHS e «OTKBITHS) IPOMOTOPOB HAYMHACTCS ¢ HAOTIONCHHiK HTATEAHCKOTO
MoHaxa Pavasii, KoTopii eute & 1700 rozy HANHCAT TPAKTAT O NIOBBILICHAOT
4aCTOTE 36O/ICBANHEM PAKA MOTIOHOI KeIETbl Y MOHAXHHE. YAC B TO BpeMS OH
CHIeTTA7l BHIBOA O TOM, HTO OTCYTCTBHE GEPEMEHHOCTEIi H KOpICHIS JeTeii IpyABIo
ABISI0CH BOIMOAHOI NIPHHHHOI 3260,1CBAHIS PAKOM MOTIOMHOI ACIIEIBI Y MOHA-
Xith. TIPOKOHTPOIHPOBATE D(EKTSI IPOMOTOPOB 4PEIBBINAIHO CHOAHO, TOCKOTE-
KY 510 HOPMATBHBIE METAGOMHTL Kak OKA3I0Ck, K HIM OTHOCATCS OTIOBHIE OP-
MOHEI 1 ACHHEIC KHCIOTHI.
B dKerepHMERTE G510 A0KAIAHO, 4TO HCTPOrCHS! BHI3HIBAIOT PAK NICHCHH Y i~
BoTHELX. KpOME TOr0, /UIHTEIIEHOE IPHMEHEHIE TOPMOHATEHOTO NIpeNapaTa
JUDTHICTIAGHCTPONA ACHIIHAMH BO BPEMS MEHONAY3hI T1O-BILIHMOMY HMECT
OTHOUICHHE K PAKY FHAOMETPHS.
O ot AKETHEIX KHCIOT B BOIHHKHOBCHHH PAKA TONCTON KHLIKH CBICTENECTRYET
JIOKE3AHHAS B OKCTIEPHMEHTE HA KHBOTHBIX It BHABICHHAS
CTATHCTHHCCKH-TIONY ISIIHOHHBIM MCTOZIOM CBSI3h MEAJLY BEICOKHM IOTPEGTICHHEM
KHPHOIi ITHILUA H BOIHHKHOBCHHEM paka. JKHPHAS ML /U1s CF SMyIIAIIH i
TI0C/IEAYIOILEr0 BCACHBANIS TPEOYLT MOBKILICHHOT CCKPELIH NIEICHBIO AL,
BXOJIIIE B COCTAB AKEIMH ASTIHEIC KHCIOTH (0COOCHHO BTOPHIHEIC AETHHEIS
KHCIOTHI, OGPA3YIOLIECs B KHIICUHIKE) 0/IAAIOT IPOMOTOPHEIM dpibexTon.
Tl05ToMy eperpy3Ka OpraHH3MA MHIEBLIMH KUPAMH ¢ NOCTEYIONIIM
YBe/H4CHHEM KOHICHTPALIN AETIHBIX KHCIOT B IPOCRETE TOICTOrO KHIICUHHKA, A
‘TaKiKe JUTHTEbHEIC 3QTIOpbi, Y/UHHSIOUINE BPeMA KOHTAKTa AKETIHEIX KHCIOT ©
KHIICHHEIM DITHTEIHEM, MOTYT CI0COGCTBOBATS MATHTHIBALUH CHIHCTON
KHUICHHIKA 1 BOSHHKHOBCHHIO A/ICHOKAPLIIHOMEL
VMeHBICHHE COCPAAIA AETIHEIX KHCIOT MOKET GBITh AOCTHTHYTO C TIOMOLLIEIO
YROTpEG ICHHS B MLy TPYGHIX IMILEBEIX BOAOKOH. VX AHTHIPOMOTOpHOE AciCTEHE
CBA3AHO C PEryIAPHEIM OTIOPOAHEHHEM KHILICTHIKA i TAKHM CTIOCOGOM
COKPAILIEHHIO BPEMEHH METaGOHIMA AETHEIX KHCIOT B KHUICHHHKE H X KOHTAKT
€ KIICTKAMH KHIICYHOTO JIIHTEINA.
JlByXCTanMlHB| XHMICCKHT] KAHLEPOTEHE3 G5UI H3yeH HA KHBOTHEIX C IpH-
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MEHCHHEM B KAMECTBC MHHIIATOPA CIUISHOTO KAHUICPOTCHHOIO BELIECTR
umeTnaGensanTpanena (sruparie JIMBA B Koy AHBOTHOIO) H ¢ HCTIOTEIOBAHHEM
KPOTOHOBOTO MACIA, COACPAAIETO (HOPGOTIOBHIE HPHPHL, B KAYCCTEE NPOMOTOP.
TOEKO TaKOli TIOPIOK HCTIONE30BANHS! YKABAHHBIX XHMHUECKHX BOILICCT (CHAYAIA
MHHILIATOP, 3 ATEM - IPOMOTOP) MOT OCCTICHH TS BOIHHKHOREHHE
loKaYeCTBEHNOI ONyXomt B IKenepiyeTe. Ecan e nocie anecerns IMBA na
KOy AKHBOTHOTO HAHECTH B Ty e OGJACTS CKHIIAAP, PA3PYIIAIOIULTi KICTKH KOKH,
2 110TOM IIPOMOTOP, TO OITYXOTh He BO3HHKACT, T.K. CKHIIIAD PA3pymacT
mmmmposanmsic IMBA kieTkn (ra6anua 7).

Taduua 7
CXeMb1 ONLITOB, HITIOCTPHPYIOIIHE ABYXCTAXMIiNLLIi Kaneporenes
MeXAHMIMEL XHMHUECKOTO KAUIEpOTeHE1a.

A ] - Eomsssss e -~

] - [ Conmuzap ] — [Hieromson ]

T [ ey gy I Ty
(8] - [ Commusap = Kporamosoewaczo = ] — [ Trompsam ]

cKTouas HeMHOIHE IPAMO ACTICTBYIOIIE TKIIHPYIOIUE H ACTIIHPYIONIE
areHTH (K IEPBBIM OTHOCST HEKOTOPHIC IPOTHEOOMYXO/ICBKIC NIPENAATEL),
GOILUIMHCTBO KaHIEPOTCHHLIX BEUIECTB HYA13CTCA B IONOTHUTELHO
MeTaBo:IeCKOfi AKTUBALIIH /U13 NPEBPAILICHNS WX B HCTHHHEIE Kanuieporenst. B 1o
K BPEMS! CYILCCTBYIOT HHEIC IyTH METAGOIIMA IPOKAHILEPOrCHOB, IOCTYMAIONX
B OTaHH3M, B XO/I€ KOTOPHIX MPOHCXOIIHT HX ACTOKCHKALIHS HIH WHAKTHBALMS.
BaskHOI XHMHUECKOIi 0COGEHHOCTEI0 KAHIEPOTEHOB ABIAETCA NOBHIIICHHAL
aneKTpOIIEHOCTS. Ona 0GEACHACTCS Tew, 470 K-001aCTH KaHUEPOreHOB (OT He.
der Krebs - pax), KOTOHIMI O B3AHMOACHCTRYIOT € KICTKAMH-MHICHSMH, GeAHE
VIEKTPOHAMI 1 TI0ITOMY CAMH OHH TATOTEIOT K GOraTHIM YICKTOHAMH 0ACTAM
JTHK (061¢TH BOZOPOAHEIX CBsiseii). J1aBHO YCTAHORIEHO, HTO MHLICHBIO IS Xi-
MIHUECKHX KaHILEPOreHOB snasercs mvento JTHK etk OHAKO KaHICPOTEHHOCTS,
PAVINUHAIX BELICCTR JABHCHT HE TOTLKO OT CTEMIeHN X Y7IeKTpodHIBHoCTH. Tepex
‘TeM, KaK NI0TCHIMATEHB] KAHIEPOTeH 0CTHTHET CBOCH MILICHH, OH KaK BCAKHii
KCEHOGHOTHK NPOJIACT (1e4eHOMHBITi KOHTPOTE. B MeHeHi NPOHCXO/IHT Kak AKTH-
BALUS, TAK M IC3AKTHBALLNA TIOTCHIMATEHAIX KAHLIEPOTCHOR, 1 CY1503 KAHIEPOTeHA
SABHCHT OT GATIACA MAJLY STHMI AKTHBHDYIOIIMH I JC3AKTHBHPYIOIIHMH METa-
GouIIHeCK M IpoLeCCaMH.

'BOIBLIMHCTEO H3BCCTHBIX KAHIEPOTCHOB METAGOMIBHPYIOTCS HUMOXPOM
P450—~3a6uctmbinu MONOOKCH2eNa3aM NIEIEHH, T CHEL, KOIMPYIOILHE YTH DH3HMEL,
0G1A1A10T BAPHAGEIEHOCTEIO KAK B ILIANE TIPOAYKLUHH JH3HMOB, TAK H B IIAHE HX
aKTUBHOCTH. OT HIX JABUCHT 4YBCTBHTEIIBHOCTS OPrAHIIMA K METAGOTH3HPYEMBIM
BelLeCTBAM (B HACTHOCTH, K 3,4-GeH3nupeny, CONCPAALEMYCH B CHIAPCTHOM JBIME).
V' 10% Gertoro Haceenis HMEETCH BLICOKOMHIYIMGELHAL (hOpMA DH3MMA, Y4ACT-
BYIOLLEro B MeTaGOMIIME 3,4-Gensnupend. AKTHBHOCTS TOT0 (HePMEHTA NIOBHIILA-
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€TCS C YBO/HHCHHEM HHCA BHKYPHBACMBIX CHIAPET, 410 BEACT K OBKILICHHOMY
OGPAOBANINIO METAGOIIHPYIOLIXCA CYGCTPATOR, OGMAZAIOIUIX BHICOKOT
KAHILEPOTCHHOCTEIO.

'BOIBUIMHCTRO IOCTYMAIOIIIX B OPTAHI3M NIOTCHIATEALX H OGHTATHEIX Xi-
MHUECKHX KAHILEPOTCHOB TI0CIIE (KOHTPOIS MOHOOKCHTCHAIAMMH TICHCHH NIOBEPra-
eTes B abHEIiIIEM, KAK 1 JPYTHE KCCHOGHOTHKH, PEAKLIMAM KOHBIOTAIIH C
LI1yKYPOHOBOI 1 CeHOIi KHCIIOTaMH. Y HEOBEKA T1yKYPOHIIMPOBAHHAS
HETOKCHUHAS (OPMA f-HaghmunAMIUNG TIDH ErO HKCKPELIH ¢ MOYOI MOKET
PACHIEIIATECS COACPAAILEICS B MOYE CTICIHATSHOI (hOPMOTi ITyKyPOHH A3 C
OGpAI0BAHHEM BEICOKOYICKTPOMHIEHHIX MCTAGOTHTOR, BEISHIBAIOIUIX PAK MOYCROO
nyssps.

HTaK, 101 NIOCTYILICHIS KAHIEPOTCHOB B OPIAHIIM OHM NPOXOAST KOHTPOTBHYIO
CHCTEMY MOHOOKCHICHATHOTO OKHCIICHI B TICHCHH C OGPAIORAHHEM Bhi-
COKOPEAKIIHOHHEIX METaGOHTOR. TIPOHCXOASILUAE B NIEICHH PeaKIUTI
IHAPOKCITHPOBAHIS, ICMCTITHPOBANHS, BOCCTAHOBHTESHONO PACILEILICHHS
AUETIIHPOBAHIS HMEIOT PA3IHYHBIC IYTH METAGOIIIMA B ABHCHMOCTH OT TOFO,
KAKHE MOJICKY.T! BOCCTAHARIHBAIOTCS, IHAPOKCHIMPYIOTCS IIH PACILEILIAIOTCS.
TI03TOMY IPOKAHIEPOrCHEI B NIEICHH MOTYT IPCBPATHTECA B KAHLEPOTCHE! IWIH e,
Ha0GOPOT, YTPATHTS CBOH KaHILEPOT EHHEIE CTIOCOGHOCTH.

Caeayiouuii 3an 06pazoBANHS NAPHBIX COCAMHEHN ¢ IYKYPOHOBOT Wi CepHOil
KHCIIOTAMH BEACT K ACTOKCHKALIAH OITACHEIX MOJIEKY. OIHAKO, IPHMEp
MHYKIMeii PAKA MOYCBOTO My35Ips GeTa-HATIIAMUHOM, NIOKATHIBACT, 4TO
JAIBHEILINE METAGOTIYCCKIE NDEBPALLEHIIS TIOTCHIIHATEHO HCOMIACHIX
IIeHCHOMHAIX MCTaGOIHTOR MOTYT CIOBOIIPOBATE OMYXOACRHIi TIpoLLeCe.

Jlyuesoii kanueporenes.
ThioGHie (OpM! 1y4eBOil JHEPHH, TAKHE Kak YILTPA(HOICTOBAS 4aCTS COTHEIHOTO
CNIEKTPa, HOMI3HPYIOILICE H3TYHEHHE B (HOPME -, f- I Y-4aCTHIL, PEHTICHOBCKOR
JuTyderme, ZefiCTBIE IPOTOHOB ILIH HEHTPOHOR OGIAACT CTIOCOBHOCTEIO
OIYXO1CBOI TPAHCQOPMALINI BCEX BILAOB KICTOK «if Vilr0y, 3 TAKAE BIIBIBAIOT
OMYXOTH y HEOBEKA H TOTOMBITHEIX KUBOTHbIX.

TpociexmBactes cassh MekAy YDO i PaKoM KOAH, OIHCAHE NPOdeccHORATEHEIE
DAk y Bpasicii-pEHTTCHONOrOB I JHIL, 3AHATEIX B ATOMHO IPOMBIILICHHOCTH.
Toczte aTomsofi GomGEAKi B STORHU OTMESAICS Pe3KHii POCT 3260IeRACMOCTH
PAKOM MOJIOYHOI Ke/le3Hl y KEHILMH, A ellle Mo3e Neiikosams. Bee 9TH AatHle,
CBIICTEILCTRYIOILUE O CBSIH PAMIHUHEIX BILIOB HYTYUCHIS C OTYXO/CBHIM
TIPOLIECCOM, MOCTY)KHIH CTHMYIIOM /U H3yHeHHUS STHOTIOTHH U IIATOTeHe3 JIy9eBoro
KAHILEPOreHe3a, H COIAHNEM COOTBETCTRYIOLLEHi TEOPHH KaHIiepOreesa,

TlaTorennoe AeiicTBHE YILTPAPHOIETOBLIX TyUeii COTHENNOTo CeKTpa.
CyIleCTBYeT 0CTATONHO JOKATELCTE Toro, 410 YO ABISeTCS (AKTOpOM pHCka
B UIAHC BO3HKHOBEHHS PAIHHHEIX VIOKA4CCTRCHHEIX OMYXOIei KOAH: ILI0CKO-
KICTOHHOIO Paka, GATATBHOKIETOMHOI KAPIHHOMSI f MenaHOML CTerleH prcka
SABHCHT OT JUTHHEL BO/HL YISTPAQHO/CTORBIX Ty, HHTCHCHBHOCTH IKCTIOSHIIH,
KOIH9ECTRA KICTOK, NIOTIOTHBLIIX STH Ty, 3 TAKAE OT KOHCTHTYIHOHATBHEX
ocolennocTeii 00/1yHeHHOrO OpranHIMa.




image31.png
OcoBeiHo HyBCTRHTEEHA K YIIBTPAQOIETY NONY RIS 0T, HMEIOIIX CBCTIYIO
KOUKY H PLUKHE BOTOCH, He 00/1AIAIONIIX /IOTKHOI aTanTaltkeii Kok K
JUIHTEIRHOMY BO3ACHCTBIIO COMHEMHBIX Tyeii. TH JOM HMEIOT NOBBILICHHEi
prek 3a6071eBaCMOCTH paKoM Kok, K Takoii KaTeropii ;ozeii, Hanpiiep, oTHO-
CHTCH aBCTATHIICKOE HAC/ICHHE CBPOIEIICKOTO NIPOHCXOACHHS. B OTIHIME 0T
aGopireno, nepecenenitst i3 EBPOIS! H30EraIor 3arapa, I0CKOEKY NPAMOE BO3-
efiCTBHE COTHEMMBIX Tyeii Ha HX KOAY BIISIBACT He TOJIEKO COTHCHHBIC OKOTH, HO
1 sB7seTCS AAKTOPOM PHCKA B ILTAHE 3A00ICRACMOCTH PAKOM KOKIH.
VIIKTpagHOCTOR IE Ty 0G1AAAIOT MHOMKECTROM X)EKTOB B OTHOLICHIH KICTOK,
BKII04S TOPMOKCHHNE KIICTOYHOrO ACTCHHS, HHAKTHBAIIMIO JHIHMOB, BITBIBAIOT
XPOMOCOMHEIC H TCHHBIC MYTALIH, & B COOTBETCTRYIONEHi 03¢ - ke YOUBaIOT
KeTkH. Ol 0612.1AI0T BHIPAACHHO KAHLEPOTEHHOCTEIO, HTO ONPEACTAETCS HX
BHICOKO/i MYTATCHHOCTEIO. B OCHOBE TAKOIi MyTArCHHOCTH JEKHT CROIICTRO
yaTpadHoneTOBEIX Nyeii dopMHpoBaTE NHPHMIIHOBKIE AnMeps THK Kierkn.
1ot Tin nospexenis THK BocCTanaBImBaeTes RYKICOTHANON dKCii3Meli
(BHIPE3KOI HYKICOTIAOB) CIICIHATEHEIM (JEPMEHTOM - IKCLIIHOHHOI penapasoii ¢
BRTIOUCHHEM TOCICAYIOUIIX PeNapaTHBHEIX Mexani3Mos. Penapans THK
npoxoauT 5 cryneneii

o Pacnosmasanne nospexaennoii JHHK.

 Bipeska NOBPEAICHHEIX y9acTkoB Hireii JTHK B oGeix crmpaisx.

« MsBiedeHme NOBPEAICHHEIX HYKTCOTIIOB.

© CHHTE3 HOBBIX HYKJICOTHIHBIX TI0C/IEA0BATENLHOCTEI, MX BCTABKA B3AMeH

Per—

« Cumska nrreii JIHK.
10T Mpotece TPEGYeT YHaCTHA IPOTYKTOB 0K00 20 reno. HuTericusHas
COHeNHAs KO3 IPEBHILIACT penapaumonnbie BosmoHocTn JTHK, i nooto-
My nospestennas JHK NOTHOCTEIO He BOCCTAHARIHBACTCA. ITO BEACT K GOTBIIIM
TPAHCKPHIILHOHHAIM OIIHGKAM H B OTACTBHBIX CIYHASX MOACT IPHBOAHTS K BO3-
HHKHOBEHHIO JIOKAYCCTBCHHBIX OMYXOACil.
KUHHICCKIM TIPHMEpOM CRs3H Hapymieris penapauni JIHK ¢ onyxozessin
NIPOLIECCOM CITYAHT TAKOE HACHEACTACHHOE 3YTOCOMHO-DELIECCHRHOE 3360 IeRaNHe,
KAK THPMEHTHAS KCepoZepMA. B OCHOBE NIATOTCHE3a 9TOT0 300 1CBANHS JICKNT Ha-
pymenis TemmoBoii penapani JTHK KITOK KOAH  CMCTEIX 0G0I0MEK, NI0BPE-
AUCHHBIX BOIACHCTBHEM YIKTPadHONCTOBBIX Myucii comiLa. TTOMIMO KOKHBIX Ha-
pyIeHIIi B BILC CYXOCTH H YHACTKOB IHIMHTALIH, BOJHKAIOLIIX 1I0ce (OTO-
OKCTIOIMIIN, Y FTHX GOIBHAIX oTMesaeTes 2000-KPATHSL PHCK HOABEPACHHOCTI
IOKAYCCTBCHHBIM OMYXO/ICBHIM 3A60/ICBARHAM KA.
VIIKTPAHOICTOBIE TyH BEISLIBAIOT MyTAIIH B IDOTOOHKONCHAX M B
TYMOPOCYIpeCCHPYIOIUX rexax. OGHAPYACHO, 4TO IIPH KOKHBIX PAKAX Y MBILCi 1 Y.
4e/10BeKA OCOBEHHO BAHYIO POTh HIPAIOT MyTAHTHEIC (YOPMBI TCHOB Fa it p-33.
TaKOrO Poa MyTAIIH CIYAAT MapKepai noBpe el JIHK, BLpanubix
BOYICIICTBHEM COTHENHOTO CReTa.
Tarorennoe AeiicTaie HOMMIMPYIOMEii paxuaLK, KaHIEpOreRHOCT, penT-
TCHOBCKIX Jyueil, a 3TeM G-, B-, Y- Jyeii, POTOHOR H HEATPOHOR GhuIa yCTaH0B-
JIeH TIOHTH OZHOBPEMEHHO ¢ X OTKDHITHEM, IOCKOIEKY YA€ IHOHEPBI H3YHEHIS 1y~
el peHTTeHa CTPAXATH PAKOM KO Bo BCeM Mipe ropHopaGouiie, Z0GkBaionue
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PAAMOAKTHBHYIO PyLY, CTPAZAIOT PAKOM JIerkiiX B 10 a3 uaie, 4es He JaHATOE B
3TOii IPOMBIILICHHOCTH Haceenie. B3PLIBb aTOMHBIX GoMG Hax SInomHeii, Katact-
POQBI Ha AACPHBIX OGTEKTAX NIPHBEIH K TIOBKILICHHIO 3A00NEBACMOCTH ACHKO3AMH,
TIpCHMYILECTREHHO XPOHHHCCKHM MHETIOLHTAPHIM JC/IKO30M CO CPEAHIM JATeHT-
HAIM TIEPHOJOM OKOIO 7 JIET, & TAKIKE PAKAMH PAVIHHHOI JIOKAIH3AIIN (MOTOHHOT
CIICI5L, LIATOBIHOM AKEIC3HI, TOICTO KHUIKH, JETKIX).

TIpHMeHeRHE 001yHEHHS C TePANICBTHHCCKO LETLI0, HATPHMEP, TyHeBas Tepaims
AHKIIOMPYIOIIErO CIOMAMLINTA, YBCTHIBACT PHCK PA3BHTHS OTyXoneii B 10-12
pa. Kak 1pasiio, 570 71eiko3sl, BOIHHKAIOUILE M0CIE AOCTATONHO MPOACTAN-
TEILHOr0 JATEHTHOTO MEPHOA.

B HACTOSIIICe BEMS YCTAHOBIICHE! ONPEICTEHHbIE HEPAPXHYECKHE TI0CTSIOR-
TELHOCTH (IYHEBBIX» PAKOB:

« TlepBoe MECTO 110 4ACTOTE BO3HMKHOBCHHS FAHMMAIOT JCHKO3EL Y MOTOZSX
ML IEPBOE MECTO NIPHHAVIEANT PAKY LIHTOBHIHON KeIC3b.

 Cpeaneii 4aCTOTOI OTMENCHE! PAKI MOJIOMHO AETEThl, JIETKHX 1 CIIOHHEIX
wenes.

B IOTHBOIMOMIOAHOCTE ITOMY, B KOAe, KOCTSX H Ty04HO-KHILICHHOM
TPAKTE HMECTCs! OTHOCHTEIIBHAS YCTONMHBOCTS K BOIHHKHOBCHHIO OTyXOreii,
BLI3BIBACMBIX PAAHAIICH, HECMOTPS HA TO, HTO KICTKH CIH3HCTON 0GOI0MKH
K1y 10HHO-KHLIICHHOPO TPAKTA yBCTBHTEIBHEI K (PAIHAIIOHHOH THOCID.

Ommako oGO Bpas, HCCEAYS AHAMHES GOTBHOTO, AOTKEH PHICPAHBATECS B
CBOMX 1AL HETININX YMOSAKTIOHEHHAX CTeTyIomero npasiwia: «BoseiicTsie HOMH-
SHpYIOLeli PATHALIH MOKET IPEBPATHTS IOGYIO HOPMATBHYIO KICTKY B PAKOBYIO.
MolleKyIApHEIC OCHOBHI JTyCRHIX PAKOB TECHO CB3AHBI C PAYIHIHBIMH MyTa-
reHmEIMH XphEKTAMI BCeX BILIOB HORH3MPYIOIICH patHaLi. BaxHyio potk npi
aToM HrpacT Hapyuetie Gananca Mexty nospexenmsyi JIHK i & penapauneii,
KOU1a 9TOT GaaHC CABHIACTCS B CTOpoHy nospexaenis THK. Jlyuenoe nospese-
HHe, TIOMHMO BO3MOKHOCTH MATHTHH3AIIH KIETOK, GTANACT TAKHMH CBOFICTBAMH,
KAK COKPALIIEHHE NIPOOAHTC ISHOCTH AW3HH 001y4EHHOTO OPraHIIMA, ero paiHee
CTapeHue 1 TIOABTICHHE PASTHIHEIX BPOKICHHEIX YPOICTS Y MOTOMCTEA. [lepeuc-
JIeHHbIC IDH3HAKI SBISIOTCA KIACCHHCCKIMH B [UIAHE OTAATICHHEIX TI0CCACTBHIE
OGIIyeHIS, 1 Bee ORI CRA3AHEL ¢ NOBPEACHHEM saepHoil THK.

OnkoBekn n nx cpoiicTsa.
MeXaHIME TPaCHOPMALITH HOPMATEHOTO TEHOMA KICTKH B €r0 OHKONPOTOTHIT
BEAYT K CHHTE3Y TAKOIi TPAHC(OPMHPOBAHHO KICTKO/ OHKOGEIIKOR, SBISIOUIECS
DIPOZLYKTAMH OHKOTEHOB.

CHHTE3 OHKOGEIKOB SBISCTCS NIOCCHIM 3BCHOM B LICTTH TCHETHYCCKHX COBBITHI,
DIPUBOALIIX K (HOPMHPOBAHITIO ONyX0IH. FIMEHHO OHKOGEIKH BEIOHSIOT PO
POCTORBIX (pakTOPOR. KOr1a Ml TOBODHM «OIYXOIIEBHI POCT» M HMECM B BIAY
TIOCTOAHHOE YBEIIHEHHE OMYXOIICBOii Maccht. OHKOGEIKH, Gy Ay (GakTopa pocta
I AHATIOTaMH PELEITOPOB (AKTOPOB POCTa, A TAKAKE (HAKTOPAMH, OKATHIBAIOLINI
BISHHE 1A BCE JTANB! KICTOMHOTO LKA, CIOCOGCTBYIOT OCTOAHHOMY BXOAICHHIO
KICTKH B MHTO3 H YBEIHHCHIIO KICTOUHOI MACCH, COCTARIAIONIEH| HO-
BooGpazoBae.

OHKOGEIKI TIOXOKH Ha HOPMATEHEIC TPOAYKTH IPOTOOHKOTCHOB, HO HX MPOAYKLIS
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TPAHCOPMHPOBAHHBIMI KIETKAMH HE IOTMHHACTCA PEryIATOPHbIM BIHAHHAM HIBHC
1 He 3ABHCHT OT NIOTPEGHOCTEIi OPraNH3MA B YBETHICHHI KICTOMHOM MACCH.
B (I3HOIONHHECKIX YC/IOBHSX KICTOMHAS IPOTHEPALIS BRIIOUACT B Ce0s
crleayiome a3t win coOsITHA:
 casssmanie (raKTOPa POCTA C €r0 CIICLHHICCKIM PELEMTOpo,
© BPEMEHHYIO H OPPAHIYCHIYIO AKTHBALLIO PELIENTOPOB (BAKTOPA POCTA, 4T, B
CBOIO 04EPEth, AKTHBHPYET GKH BHYTPEHHETO CIIOS KICTOMHO MeMGpaHs,
NIepeAAIOIIHE CHIHAE! HA LITOLTASMY,
 IepeAaty MOMYMCHHBIX WHTOMAAIMOTi CHIHATIOB FPYIIIO BTOPHIHBIX
MecceRIUKepOR Ha PO,
© AKTHBAINIO SIEPHEIX GETKOB, KOTOHIC HHHIIHPYIOT perutikautio JAHK i
NIOArOTOBKY KICTKH K MHTO3Y ()23 S KIETOMHOPO WHKIIa),
© BXO H NOABIACHHE KICTKH 110 [yTH MITOTHICCKOTO LUK, BEAYIL K o
OGSIATENLHOMY ACIICHIO.
OuKOGEKAMH ABIAIOTCS GEIKH C HIMEHHHOIH (YHKIUICil, A TaKAKe HOPMATBHELE
eIk, HO CHHTE3pYeMbIE KICTKOI B GOIBIIIX KOTHYCCTBAX. B COOTRETCTBHE ¢ X
(DYHKLUHSMH OHKOGEIKH MOTYT HIPATH CIICAIOLIHE PO
« Qaxtopos pocra,
o peienTopos daxTopos pocta,
© MeMGPaHHEIX G-GEIKOR, BOBICKACMBIX B 1EPEAA4Y POCTOBKIX CHIHAIOB ¢
KICTOuHOI MeMGpaHE! Ha LHTOMIAMY,
© BTODHYHEIX MECCCH/IAEPOR, IEPEAIOIUTX CHIHATE ¢ LHTOMIAIMEL HA SPO It
OGIAZAIOMIIX NPOTEHHKHHA3HON AKTHBHOCTEIO (HACTO 510 GeKH ¢
THPOSHHKHHATMOI AKTHBHOCTHIO),
 JIHK-casssiBatonuix Gekor, sopnexaionurx JIHK B permikanio ¢
TI0C/ICAYIOUIM BXOAOM KICTKI MHTOTHYCCKH LWAKI,
© LUHKIMHOB  LIKIHH-3ABHCHMBIX KHHA3, HaJCASHHEIX QynKLeil
KOHTPOTLHO-IPOMYCKHEIX BOPOT» (check points) Ipu BXO7E KICTKH B
MITOTHSCCKIiH KL

MEXAHH3MbI AHTHBJIACTOMHOI1 PE3HCTEHTHOCTH
OPTAHM3MA

MeXaHIIME AHTHOIACTOMHOI PEIHCTEHTHOCTH NPEACTABIICHE! B OPrAHIIME LEBIM
PAOM GHOZIOTHUCCKIX ()CHOMEHOR, IIPHOGPETEHHBIX HCIOBEKOM H AKHBOTHEIMH B
TIpOLECCe JBOTIOLHH  PEATH3YIOUUTX Ce0s Ha PALTHIHBIX YPOBHSX X OPraHH3AIIH,
JTH MeXAHHIMBI BIIIONAIOT B Ce0sl CTIeUHpHHCCKHE I HecTIeWHOIIECKHE peaKiui
OpraNHIMA, NPEAYNPEAAONIIE BOIHHKHOBSHHE ONYXOIIH 1 NIPOTHBOACHCTRYIOWIHE
8 PAIBHTHIO H IPOTPECCHPOBAHIIO,
Tepoii el IPOTHEOOIYXO/ICROi PEICTEHTHOCTH HECOMHEHNO ABITIOTCS
aHTHOHKOTCHbL YTPaTa 0GOIfX AHTHOHKOTCHOB, KAK 310 IPOHCXOHT IPH
PeTHHOGIACTOMe, BEET K V10KA4ECTRRHHOI OMyXomH ri1a3a. TTpOTHROOTYXOEBEIN
LEIIAM HECOMHEHHO CITY’KaT TeHBI, KOMPYIOLIHE PenlapalHoHHEIC (PepMEHTE! H
ke pyionuHe nonovki JTHK Kak ClIOHTAHHOF, eCTeCTREHHOI IPHPO, TaK i
Te, YO BHI3HIBAIOTCA BHELIHIMI CTHMy 1y, TTOAOGHAIMIH CTHMYIAMH MOTYT
CIYAHT CaMBIe Pa3HOOGpasHBie (aKTOPEL, ACHCTRYIOIHE Ha OPTAHIIM HIBHE:
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MHKPOOPTAHH3MEL, B TIEPBYIO 04EPEth, BUPYCHI, XHMHMECKHE BEIIeCTBa,
YILTAQHOICTOROE 1 HOHI3MPYIOILICE H3YHeRIe. B OTCYTCTBHE A0TKHOI

penapatuti JIHK Bee ORI MOTYT CTATS IPHUHHOI I0KA4CCTREHHON ONYXOTH.
KIHHHHCCKIM TIPHMEPOM CKA3AHHOTO CIYAHT BHICOKHI PHCK 3a001CBACMOCTI
pakow y 7ImiL ¢ HapyueHoii penapaueii THK. BolsHbie nurmenTHoii
KCepOAEPMOi, AIacTHeCKoli aneMieii DKoM, CHIAPOMOM Baya
aTaKCHeTi-TeNeAHI IOKTAME HMEIOT NOBBIICHHEL PHCK 36071CBACMOCTH
IOKAYECTRCHHBIMH OYXOIIAMH.

TaKie HAC/ICACTBCHHEIC CHCTEMB! IPOTHBOOIYXO/IERO/i PE3HCTEHTHOCTH, KaK
aHTHORKOT ML 1 crCTeMs! penapanii JTHK, SBISACE (ICPBOPOIHBIMIN, TOPMO3AT
BOIMHKHOBCHHE OMYXOH B OPrAHH3ME.

K TaKinM 5K «IpEBCHTHBHBIM MCXAHH3MAM 3AIIHTE! OTAHN3MA OT 37I0KAYCCTBEHHBIX
ONYXOICBHIX 3a607ICBANNIE MOAHO OTHECTH M CHCTEMY HMMYHHOTO HAT30PA.
JIOKA3ATEILCTRAMH BAHOI PO HMMYHHOI CHCTEMEI OprAHISMA B IPOTHEO-
OIYXOICBOIi 3AILUTE CAYAHT (AKT NOBKILICHHO/ 326071CBACMOCTH VIOKAYECTRCHHEL-
M OIIYXOSMH y JTHIL ¢ PASTHYHBIMI (JOPMAMH HMMYHOZCQUIITOB. ¥ GOTBHEIX C
HMMYHOACHLITAMH HaILe BCero BO3HUKAIOT TMBOMBL K THLaM co CHITKCHHOI
HMMYHOJIOTHYECKOIi PEIHCTCHTHOCTBIO OTHOCTCS:

Gomsisie BUY-exue,

GoIbibie, MOABCPrABILIECs AOCTATOUHO AUTHTEILHOM XHMHOTEpAII,
‘GOIBHbIe, JUTHTEIEHOC BPENs! MOyHaBILIHE HMMYHOACTPECCHBHAIE IPCTIAPATHL,
2 TAKIKe HLA TI0C/E TPAHCIUIANTALLN OpTAHOB.

KaK OyXo:1h 00X0ZMT HMMYHIBLi HAX30D?
1. B X0A€ ONyX0/IeBOii NPOrPECCHH HICT CEIIeKIIS AHTHI CH-HETATHBHEIX CYGKIOHOB,
T.¢. OIYXOAICBHIX KICTOK ¢ HI3KOIi AHTHTEHHOI AKTHBHOCTEIO, ILIOXO
PACTIOIHABACMEIX CHCTEMOIi HMMYHHOTO HAZ30pa. B TO e BpeMs., CHIBHO
MMMYHOTCHHBIC KIIOHEL T¢, 0 JIere YTMMHHHPYIOTCS OPTAHIIMOM, B XOAE JT0ii
CeNeKIH BHIGPAKOBHIBAIOTCS.
2. TIpOHCXOAHT NOTEpS IIi yMEHBLICHHE DKCTIDECCHH AHTHICHOR IIABHOTO
Kommekca rictocosmectivoct (MHC - 1 kiacca) Ha KieToumoli MemGpane
OnyXoreBoii KICTKH, 4T SATPY/IHACT PACTIOSHABITETHYIO BYHKLHIO
T-IHMOLHTOR, CCHCHOWTHIMPOBAHHBIX K TYMOPOCICLI(HHCCKIM AHTHICHAM.
3. HeKoTOpHIC OMyXOIIH, TAKHE KaK M/IZHOMA H IelIATOEUTIOAPHAS KAPLMHOMA,
CTI0COGHb BLISHIBAT ATOITOS IHTOTOKCHYCCKIIX MPOTHBOOYXOTIEBLIX THMGOLHTOB.
Onyxoressie KIeTKH NpoAYWHPyIoT Fas-IHrana, KoTopsii CasssiBacTes ¢
Fas-petienTopasH Ha IOTHEOOTYXOIEBEIX TMQOLIMTAX, 4TO IPHBOZHT K KTHEA-
UMM B HHX AMIONTO3a H NI0CIE/YIOIEr0 Pa3spyIIeHHs KIIETOK.
4. Onyxolemsie KICTKH He BIpAGATEIBAIOT KO-CTHMY/THPYIOLIIE MOTKYIIHL,
HeOGXOAMMEIC 213 aKTHBALH T-KICTOK, BCNOMIM, T OUH 13 AKTHBHPYIOLUX
curnano T-KICTKA HOTYHaCT O 4Y/KEPOHOTO MEMTIYIA, NPECTABICHHOTO Ha
MeMGpane pacriosnasacvoii K1tk B Bite Monexyn MHC | knacca, BTopoit e
curnan T-mpown nonysaet uepes Ko-crumymmpyiomue monexynst. Jis
onyxonensix
KICTOK XapaKTePHa YTeps STHX MOJCKYIL.

Bce omu paxmopu denaiom onyxoiieebie Knemi ManoyAICUMBMU K UM-
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MynnoMy pacnosnasanuio u danbueiieny ux ydarenuso us opeanuzma. Baxcno
OmMemumb, umo yeeuenue HUCIA ONYXONESHLX KNEMOK, 60IHUKAIOULEE NO MEPE
onyxonesoi npozpeccui, 0C1ABIAEM MEXAHUIMBL UNMYHOTOZUNECKOI FaLumbL.
Hpunsmo cuumams, umo onyxons evissisaem cocmosnue uwmynodenpeccuu y
Goasnozo.

POIIL MTOTOKCHUECKHX THMOLITOB B IPOTHBOONYXOIEBOM HMMYHHTETE
aIlUTHALE TPOTHBOOMYXO/IEBbIE MEXAHM3Mb! OPraHI3MA BKIIOHAIOT B Ce0s
KIICTOUHbIE H TyMOpATLHEIE PeaKIH HyMyHuTeTa, HanGonee BaHyio pO: B uM-
MYHHOM NIPOTHBOCTOSHIH ONYXO/IH HIPAIOT PEAKIIUH KIETOHOrO THIIA C YHACTHEM
LHTOTOKCHYECKHX TMOLHTOB - CD4”.

Crienm@uiecKHe MTOTOKCHYECKHE THMGOLNTS 0COBEHHO HphexTHBHS B Goprbe
IIPOTHB OITYXOIei, BEISIBEACMBIX BUPYCAMH (1M (pOMEL BepKHTT, NamuIoMs).
Hmysonoruseckas criemuduaiocts T-KIETOK HANpaBTeHa KaK IpOTHE
‘TyMOpoCHIeNHHYECKILX, TAK W IPOTHB TYMOPOCE3AHHEIX aHTHIetOB. B HacTosmee
Bpens T-THMOINTS, HHGUILTPHPYIONIHE OYXOTh, HCTIOTL3YIOTC pH
HMMYHOTEDAIIHH HEKOTOPHIX BHJIOB paKa.

MeTon HoCHT HasBative adonmusHoil mepanuu (o7 aHT . adopt - YCHHOBIATE), W
€10 CyTh 3AKITIOUAETCA B COIANMH «in Viro Gaika TMQOLHTOR GOTBHOTO,
axTuBHpoBatHbix Z/T-2. Tloc e muii SBIACTCA CHIILHEIM AKTHBATOPOM i MHTOTEHOM
st mporToB. Tlocrie Takoii CTHMYISIHK THM(OLHTEI HOCAT Ha3BaHHE
JTAK-K1emox (neiixun-akTusuposanibLx). 3atem ayronornunsie JTAK-kierxi
BBOZATCH X03aMHY. Takas AZIONTHBHAS HMMYHOTEPAITHS HMEET YCIIEX TIpH MelIaHoME
H rHIIEPHEBPOHIHOM pake NOUKH. C MEHBIIIIM YCTIEXOM OHA IPHMEHACTC IpH
ZpYTHX BIAX OnyXonedi.

POIL €CTECTBEHHEIX KHLIEPOB. ECTECTBEHHEIE KIUUIEDH! — 9TO THMAOLMTE,
Cn0coGHBIe PA3PYIIATE ONYXOIEBBIE KICTKH 0¢3 HX IIPCABAPHTELHOI CeHCHOI-
3auMH OnyX0NeBbiMM anTHr enav. Toce akTupaumi HJT-2 1 pyrusH LHIOKHHAMI
HATYPATIEHEIE KIUIEH! MOTYT TH3HPOBATE IMPOKHIL CTIEKTP OIYXOTIEBbIX KIIETOK
4erioBexa. MOKHO CHHTATE, 4TO MMEHHO eCTECTBEHHbIE KILIEPh! 0GECTIEHBAIOT
IIePBYIO THHHIO OGOPOHAI IPH (JOPMHPOBAHHH ONYXOMH Y KHMBOTHBIX, H Y HellOBeKa.
HauGonb1mas >)eKTHBHOCTE HTHX KIETOK B GOpLGE CO JI0KAYeCTBEHHEMM
OIyXOIIAMH OGBACHAETCS TeM, 4TO Ha ONYXO/IeBLIX KIETKAX CHIKeHa IKCTDECCHS
Montexyn HLA 1 110 9Toil IPHIMHE OHM H3GEraloT KIETOYHOro pacriosiasanis CDS™
cencuGHmIBHPOBAHHEIMM MMGOLHTaMH. ECTECTBEHHEE KIUUIEPH! HCPABIAIOT 9TO
nonosenite. He 061a1as CBOICTBOM PaCTIO3HABAHHS AHTHTEHOB, OHH PACTIOSHAIOT
IeKTHHOBHIE PeIIENTOPE! Ha OGHIX UHTEHCHBHO PASMHOKAIOIIXCS KIeTKaX. Omy-
XOlleBEIe KICTKH OTHOCATCA HMEHHO K TaKoii KaTeropui Kteto. [Tpi KoHTakTe
ectecTBenHbIX Kimiepos (VE-KIIETOK) ¢ OITyXolIeBLIMi 0GpasyloTes Genki
nep(lopHHEL KOTOphIE POPMHPYIOT B MeMGpaHe OrTyX0Ieoli KIETKH MOph 1 GenKit
TPaN3HMEL 3MYCKAIOLIME ATIONTO3 ONYXONIeRoli KIeTKH. B T0 e BpeMs
pacnosasanie ayronornumsIx Moexyn MHC 1 knacca Ha KnetouHofi MesGpane
IPUBOZNT K GIOKAZe LHTOMH3. TOT MEXAHH3M SALIMIIAET HOPMATLHEIE KIIETKH OT
CMEPTOHOCHOTO BIMAHHS ECTECTBEHHEIX KHILIEPOB KHILIEPOB.
ANTHTE/I0-3BHCHMAS KIETOUHAS HTOTOKCHYNOCTS - HMMYHOIOTHHECKHiT
(peHOMeH, NO3BONAIONILIi PACTIOSHABATE ACCOUMHMPOBAHHII C KIETKOI (BCTpOEHHEITT
B KIIETKY) aHTHIeH GIaroZiaps IPHKPEILIEHHIO K HeMy AHTHTE! C OMOLIBIO HX
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Fab~pparsiera. Fe-pparMenT npit 9TOM 0CTACTCH HE3AMATEIM H 110CIE KTHBALUAH
€ro pavIHHBIMH (AKTOPAMH KICTKA, KAK NPARIIO, rHGHeT. BEIACIAIOT TP
BADHANTA THOEH OMYXO/IEBOIi KICTKH, ATAKOBAHHOI AHTHTEAMH:

1. Komnnemenm-3asucumsiit ausuc. B 1o ciysae 06pasopasiumiics na ke~
TOuHOI MeMGPAHE KOMIUIEKC AHTHICH-AHTHTENI0, CTIOCOOCH AKTHBHPOBATS
CHETeMY KOMILIEMeHTa 10 Kiiacciueckony myri. Hapsity ¢ oGpasosanest
TIOCTYAIONUIX B KOS AKTHEHPOBAHHALX (PPAKLUIIi KOMILICMEHTa, Ha
KICTOuHOIi MeMGpase (IOPMHPYETCs ATAKYIOLIi MAKDOMOIEKY IS PHbLTi
Komee C55-9, KOTOpLi MephOpHPYeT MeMGpaHy ¢ NOCICAYIOI
OCMOTHYECKIM H3ICOM KICTKH.

2 Axmusauus (hazouumos n BKONCHUE B GOPEGY ¢ OYXO/ICBIMH KICTKAMI
HX KHCIO0POI-3aBHCHMBIX GAKTCPHUILIHBIX MEXAUI3MOB € OCICAYIOWLIM
VHIUTOKCHHEM OITYXO/ICBHIX KIICTOK BBICOKOPEAKLIHOHHBIMI KHCIIOPOZHEIMI
PAMKATAMI. ARTHTCIIO-3aBHCHMBIii (AOIIHTO3, NIO-BILAMOMY, SBISCTCH
MeHee BUKHBIM, YeM AHTHTEI0-3ABHCHMAS KIICTONHAS. LUHTOTOKCHUHOCT,
TI0CKOIIBKY HACTO OITYXO/ICBBIE KICTKH HMEIOT GOTIbLINE PAIMEPHL, eM
pATOLITEL H OIYXO/IeBHIE KICTKH OKA3HIBAIOTCS KK Gbi (e 110 3yGan
paromTHpYIOIIM KieTKaM. B HTOTE (JarouHTo3 CTAHOBHTCS COPBAHHEIN, HO
AKTHBHPOBAHHEIC (PAOLUITE! ATAKYIOT ONYXOIIEBHIC KICTKH CBOMMH
TICPBHHBIMI 1 BTOPHHHEIMH OKCHIAHTAMH 1 THIOTAAMH, OPAKAS IPH
TOM H OKpYAGIOILHE TKAHH.

3. TpeTHii MCXAHIIM CBANIH C AKMUGAK Ul HAWNGNBLX KUN1EPOS. OR TAKKE
HOCHT HAIBANHE AHTHTEI0-3ABHCHMOTi KICTOMHOI LHTOTOKCHHOCTH. Ero
DeATHIALIS TPOHCXOT GIAr0APS HATHHHIO Ha MeMOpaHe TMPOLTOB
Fe-perentopos k Fe-(parmenty antites. VHUMTOACHNE OyXOIEBEIX KICTOK
0CYIICCTRIAIOT THMBOTOKCHHB, 001AIAIONIHE BEIPAACHHEIM
wironatoresmbiv pdexTom. Cpe HIX HanGoICe AKTHEHBIM SBIACTCA
DHO-p. On Tak 1 Ha3siBacTes - TUMAOTOKCHH.

®aKTop 1EKPO3A ONYXOIeil, €10 POk B NPOTHBOOMYX0.1€B0i 3amTe. DaKTOp
HeKkpo3a Onyxouieii B ABYX ero opmax: @HO- u @HO-P (8 nanGonsuei crencan
DHO-0), wapsny ¢ HI-1 w H-3, Sm1s10Tcs BaAHETLINMH MCAHATOPAMI OTBETA
0CTPOii hassi opramisMa. 30KAYECTBCHHAIE OMYXO/H BEITHIBAIOT TsAeICiiIICe
NIOBPEACHHE OPrAHH3MA 1 XaPAKTEPH3YIOTCS BHICOKOI CMEPTHOCTEIO. ORI MOTYT
GhITh PACCMOTPEHBI KAK OZ1Ha 3 BHCHILIAX 1 YACTHIX IPHAHH OTBETA 0CTPOFi (ba-
361, B orsowenin onyxoneii ®HO-a, HI-1 u H-p 1eiictayior coapyectaeio.
Pozk @HO B 0yx0/IcBOM poLECCe HeoHo3HauHA. MOAHO TOBODHTE 0 ero
CHCTEMHOM BINSHIH Ha OPAHIIM 1 O MCCTHOM BIHSHIH HA CaMY OIyXOlTb. Pasmi-
AIOT CIIEAYIONIE MEXAHIIMA IPOTHEOOIYX0AeROr0 Xpibexta BHO:

1. BHI3ISIBACT FeMOPPArHHECKH HEKPO3 OMYXOIIH, HTO OTPAAEHO B €T0 HA3BAHII.
TeMOpparHHeckHii HeKpO3 CBA3IBAIOT ¢ TIOBBILICHHHIM CHHTE30M
onyxonebivu KieTkaMi ghakmopa VIL yHacTByiouero b cuutese
POTPOMGHHa3LL. MeCTHAs AKTHBALINS KACK/Ia CBETHIBANISA KPOBH PHBOLHT
K TPOMGO3y COCYI0B, IIHTAIOIIIX OTYXOITh, C HCXOAOM B HEKPO3.

2. Butecre ¢ HUI-1 MrpaeT BaAHyIo POtk B AKTHBALUH (CHOMEHOB HMMYHOIO-
IH9CKOI JALATH YBTHAMBACT WHCIO # akTHBUpYeT T- it B- MinvdowTs,
ATy pATLHbIE KHIUIEP, BOOPYAAET OGTHIATHbIE (aroLHTH, TIOBLIIIAs HX
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TATOJIOT 51 OMYXOJIEBOTO POCTA
POCT H CO3PEBANME KICTOK ABIAIOTCA HOPMATSHEIMH SBICHHSMH LIS PA3BH-
BAIOIETOC OPrAHI3VMA BO BPEMS IMOPHOrCHEa, B 1IEPHOEI Er0 CTAHOBICHHS TI0CIE
DOALCHHS  KIICTOUHOrO OGHORICHHS B TeHeHIe BCeil AKI3HH ((H3HOTIOTHCCKas pe-
rerepauis). C HMH TaKAe TeCHO CBA3AHEI TIPOLECCH PETAPALIIH 1
PeMOACIHPOBANHS TKaHei 110CIC HX TIOBDEAICHIS.

‘HapyluieHie peryJIsuii 9THX IPOLECCOB BPOAACHHOTO i MPHOGPETEHHOTO Xa-
PAKTEPA MOKET IPHBECTH K NATOIONHH KICTOMHOTO POCTA  (hOPMHPOBAHHIO OTyX0-
1 B opranusve.

TepMIH «ONYXOITE KaK OAHH W3 KIACCHICCKHX H KAPIHHATSHEIX IPH3HAKOR
BOCIAICHIIS He MMECT OTHOWICHHS K OIYXOICBOMY POCTY.

Onpeaesente onyxom.

OnyXo:1k Wi HOB0OGPAIOBANNE — ITO WIGKITOUNAS (HEHOPMATLHAS) MACCA
TKAHM, KOTOPAS! BOINHKACT B PE3YILTATE YPEIMEPHOTO HEKOHTPOTHPYEMOTO
KIIETOMHOr0 POCTA, COXPANSIONIET0CS! /IAKE T0C/E NPEKPALICHNS! BANSIHIS
(AKTODOB, BLIIBABLINX STOT PoCT.

Onpexeneniie npuanieur P.Y ey (R-Willis), astopy ysers o6 omyxoresos
noze.

KpATKoe ONPEACIICHIE: ORYXO.16 - 3IM0 NPOKECC NAMONOUNECKO20 POCMIA KTEMOK,
mKaneit ¢ napyuenuem opmoodpazosanus. Onyxonessiii poct - 0 poct 6es
PA3BTHS Kak UEIOTO 1 53 3ABEPIICHHS, IOCKOIEKY HAPYLICHIS ICHETHYECKOTO
ANIIAPATA KICTOK Z1CTAIOT HEBOIMOAHOI HX TIOTHOLEHHYIO AM(bepenipoBKy.
TIpoHCXOMT BEmaeHHe (WIH H3BpALICHHE) (IOPMOOGPA3OBATETLHEIX IPOLECCOB B
KICTKAX, TIOTY4HBILIX CTHMYT K PA3MHOKCHHIO.

310KAYECTBENNAS ONYXOTL - NATOIOTHYECKOE PAIPACTANNE ATHINTNELY, He-
HOHOLENHO AMPPEPEHUMPOBANNELIX KCTOK, 0612 1AI0UUIX ABTONOMILIM
POTPECCHPYIOUIIM HEOGPATHMEIM POCTOM, HHGHLTPHPYIOULX
JeCTPYMPYIOUNX NPHIEKANIHE TKANH.

ONyXOlTh COCTOHT HE TOTBKO i3 COGCTREHHO OMYXO/ICRHIX KICTOK - HAPCHXHMEL, OHA
BRIOUAET B Ce0s TAKAKE H COCMHHTEIBHOTKANHYIO CTPOMY C KPOBCHOCHEIMI
cocyzas. TIPHHSTO CHUTATS, 4TO GOJBUIMHCTRO ONYXOUIeii WMCET opeanoudnoe
cmpoenue. CTpoma MOKET GLITE Kpaiie ckyaHOIi HIH BoOGLLE OTCYTCTBORATS (Ha-
TIpHMEP, Y XOPHOKAPLUHOMS) - UCHIUOUONOE CIPOEHKE OTTYXOIH.

TepMuHo0rHs: 1 KIACCHOUKALIS 0nYXO/eii. CPABUHTELHAS XAPAKTEPH-
CTHK 106POKAYECTBEMBIX H LI0KAYECTBENHEIX ONYXOJIEil.
I1IHPOKO PACTIPOCTPAHEHHOI SBIACTCA KIHHHKO-AHATOMHHECKS KIACCH{HKALIS
opeanocneyugpuseckux onyxoieii, KOTOpoii MOTE3YIOTCS KAHHHIMCTEL B coor-
BETCTBHI C 21O KIACCHHKALIEI PAVIHYAIOT PA3HOOGPAIMBIE OMYXOTH PAVTHIHEIX
opranos.

o cmenenu speaocmu ONYXOACBLIX KICTOK, XAPAKTEPY POCTA, KIHHIHCCKOMY
TeYCHIIO H CTEIICHH BPEAa /15 OPrAHI3MA PAVINIAIOT JOGPOKAUECHEENIIbIE U 110-
Kauecmaennsie onyxoau. Kax npasiuio, OMyXOIH 3 3PEBIX TKatEH ABISIOTCS
_0GpOKACCTREHHEIMH, OAHAKO HHOTAA H 3EIIBIC OMYXOIH MOTYT IPHBECTH K
IHGCIH OPraHI3MA, CCAi BOBPEMS! HE IPOHIBEACHO HX XHPYPIHHECKOE YAICHHE.
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CII0COBHOCTS K XMOTAKCHCY  AKTHBHPYS CHHTE3 HMH OKCHIAHTOB.
Cri0COGCTRYET yLIeMy PACTIO3HABAHIIO OIYXOIIEBBIX KICTOK KICTKAM
MMMYHHOIi CHCTEMBI, 00CCIICHHBAs! TIOBBIIICHIYHO DKCTIPECCHIO MOTEKYT
MHC li1acca Ha MeMGpase OITyXOIeBIX KICTOK.

Topwosnt penaparinio THK NOBPEACHHBIX OTXO/ICBHIX KICTOK, IPENATCT-
BYS TAKHM 0GPA3OM X BOCCTAHORICHHIO H AQNbHeliLeli npomi(epait.
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Takylo ONACHOCTS, B YACTHOCTH, IPEACTABIAET BRYTPHYCPEIHAS JOKATH3ALIS
onyxoneii. MopdoorHHecKiMH NPH3HAKAMH 10GPOKA4CCTREHHOCTH SBISIOTCSH:

© OTCYICTBHE HHQWIETPHPYIOLIETO POCTa,

 OTCYICTBUE KIETOMHOTO ATHIIIMA,

 HECTIOCOGHOCTS K METACTAIHPOBAHIIO,

 PEIKOCTE peIHANBHPOBAHIS,

© JIOKATHIALIS BHE KUSHEHHO BUKHEIX OPIAHOB.
CyIlCCTBYeT KATerOpHS T.H. (IOTPAHMIHEIX) OIyXOACi HIK
MECTHOZICCTPYHPYIOUIIIX, KOTOPHIE OGNATAIOT YMEPEHHEIM HH UL TPHPYIOIIN
DOCTOM, HO OGEINHO HE METACTATHPYIOT.
OnyXOlIH IPHASTO KAACCH(HLHMPOBATS H OGO3HAYATS B COOTBETCTRHH ¢ TOJi TKAHKIO,
13 KOTOpOit 01l GEpYT CBOE MPOHCXOKICHIE (2UCmozenemuneckan Knac-
cuburayun). Tax, 10KAICCTRCHHBIE OMYXOH H3 INTC/HATSHEIX TKAHCH Ha3SIBA-
10TCS PaKaMM WA KAPUUHOMEML, 3IOKACCTBEHHBEIC OTYXOI 3 COCMHHTEILHON,
KHDOROI, MBILICHHOI H KOCTHOIi TKAHH], A TAKKE H3 KDOBCHOCHBIX I JM{aTiie-
CKIIX COCY/I0B HATHIBAIOTCS CapKOMAMK. B UX HAIBAHE BKITIOICHO 0003HAUCHHC
“TKAHH, 113 KOTOPOii OHH BOSHHKIH: (PHOPOCAPKOMS, THIOCAPKOMA, ICHOMHOCAPKOMA,
PaBAOMHOCAPKOMA, OCTEOCAPKOMS, TEMAHIHOCAPKOMS, THM(AHIHOCAPKOMA.
3J10Ka4ECTREHHEIE OMYXOIH H3 KDOBCTBOPHBIX KICTOK HA3HIBAIOTCA NCKOIAMM, 2 I3
OO TKaHH - 3I0KaveCTBCHMBIMI TinMpoaH. Okorto 90% onyxoeii
4e/10BeKA COCTARIAIOT KAPIMHOMEI IWIH paki. TEPMIH cancer (pax) WHpoOKo  owi-
6OUHO HCTIOE3YETCS B HEMEAMUIMHCKOT JIHTEPATYPE Kak CHHOHIM 11000ii 310Kate-
CTBeHHOl OnyXOTH.
Mazuznusaus - 510 IpOLECE OVIOKANCCTAICHHS TKatEH. MaTHTHIBAIIN MOTYT
TIOBEPrATECS TIOGHIE HEONYXOJIERLIE TKAHH H A0GPOKAYCCTBCHHBIE OMYXOIH.
Mpusnaxanu maruenusanuu se1siomes:
HApYIIICHHE PAIMHOKEHHS KICTOK,
napymerte T depeHIpOBKH KICTOK,
M3MeHEHHE MOPROTIOTHH KICTOK ¢ HapyleHieM ef (KL,
nporpeccupylowutii poct omyxox,
paBITHE METACTa308,

 0coBii XapaKTep BIAMMOCTCTBHS MEAJLY OMYXOIBIO H OPFAHHIMOM.
Onyxoiu, Kak IPABIIIO, NPELIECTBYIOT ONPEACIEHHEIEC MOPHOIOTHIECKHE Hi-
MeHEHIS, 0G03HAYACMBIE TEPMHHOM ducnasust. OHAKO OMYXOTh MOKET BOSHHKATE
63 BHIMMBIX JHCILIACTHYECKHX MPOLECCOB, KOTA MATHTHHIAIIS TIPOTPECCHPYET
@ MecTa B Kaphepy. JU1 PAKOB PAVIHHHEIX JIOKAIHIALHIi YCTAHOBIICHA [10CIEA0RA-
TeBHOCTE NlepexoAa Anciazii o ctenensv (or I 10 III) B carcinoma in situ, a 3a-
“TeM B HHBa3HBHEIC OPMBI paKa. B NOCICHNE TOH BO JIOHHBASHBHBIE WMCHEHHS
(AMCIIACTHYCCKHE H HAYATIO CAICINOMA N Sifu) IPHHATO OGO3HAYATE KAk
NIOCIICAOBATEIBHbIE CTAMH UAMPAINUMENUATsHOR Heonnasut. TIOABUIICH
paGounte coxpamenis: CIN — LePBUKAILHAS HTPAIHTEIHALHAS Heomazns; PIN
- Opocratwieckas  mMTpmUMTCTHATsHAR  meownais;  AIN -
AHATLHAS HHTPADIHTEIHATEHAS HEOMIATS etc
VCTaHOBIICHHE CTETIEHH YI0KACCTBCHHOCTH OIYXOIIH SBIACTCS BAKHON KIH-
HieCKOii 33124 JUIS N1ATO/IOTOAHATOMA TIPH THCTOIOTHHECKOM HCCICAOBANIH
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GHONCHIi 1 OTIEPALHONHOIO MaTEpHAA.
CpaBHUTEIIB A5 XaPAKTCPHCTHKA A0GPOKANCCTACHHAIX H VIOKAYCCTBCHHEIX
onyxoneii npusezeia b Tagane 1.

CpaBuTe L IAS XAPAKTEPHCTHKA 100POKAYECTRE

onyxoneii

Taduua 1
HBIX W 310KAUECTBENHBIX

TloGpoKasiecTBenHbIe oy X0

TnokavecTReRHLIE Oy xoAH

Tevmm pocta

Merennsih poc

Buictpai poct

Napaxtep pocta o
omHomento k
frm———
T

ScHaHCHBRE POCT

TIr s DDy O (masHBT)
poct

Bun atumiva

Tranceoll arunia

KACTOMAETL M TRaHCBOT ATHININ

Crenens spenoetin

3pensie, xopouo Audpepen-

TIC3perbie IICTRH, HMCIONIC

(udpeperuposk | unposanssie KreTkH pasayIo Creneis ananaH
) (HenocTaTounoi Knerousoit
KietoKk dpepenunposkn)

Hexpost BCTpeaIOTCR peAko (5 KpYMHHX H | XapaKTepHuti MpiHaK, Gonee

onyxosesoli Tratm

AmTenso cymecTyouIX
onyxonsx)

BLIpKCHHbL B NPOTBHHYTHX
cramax

Meractazet

Kax TpaBiio, He NeTacTIpyIOT

Tluorermibie, revaToreHHsc,
nepespanssie,
HMIIAHTALORHbE METaCTasH!

Pemmauss riocc
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CroiicTaa 310KaveCTBENULIX OMyXOEii

HanGonee BaHoe i obliiee CBOMICTRO OYXOAeil - WX CIOCOGHOCTS K 0nyX01€60ii
npozpeccuu. Onyxoesas IPOrPeccis NPEACTARIAET CoGOli IBOTIOLIIO CBOTCTE
omyXomi ¢ yeuwetieM MaTrHHsa. BEIESIOT 18a 9Tana 0nyXoneoii nporpec-
CHH: 10 HACTYILICHIS MATHTHI3ALUAH H 1I0CIC COCTOBIICHCS MATHTHIBAIIH, V-
Hie 06 onyxo1eBoii nporpecci paspaGorato dymicom (LFoulds) B mectiecaTsie
rozsr XX Beka. OCHOBHOE MI0I0AKCHHE ChOPMYTHPOBAHO CIEAYIOLIIM OGPAION:
«ITo mepe ceoeii npozpeccuu onyxons npuoGpemaem psd HossLX caoiicme, Komo-
pbie neoGpamuMO 34 Heil 3aKpenISIOmEs U npudaiom eii noebie, Gonce TIOKae-
cmaennvie uepmbi».

Teophs ONyXOICBOIi IPOrPeCCHH /U1 VIOKAUCCTRCHHBIX ONyXolieii TI0CTYIHpyeT
CTanuiiHOE yCHIIEHHE COCTOSHHS AHAIUIA3HIL, 3 /U1 I0GPOKA4ECTBEHHEIX ONyXOIeii -
Gousumii prici MarHIaLtH, CHHTACTCS, 41O OYXO/ICROli IPOTPECCHH HET 0 TeX
110, 110K COXPAHSCTCS MOHOK10HO80CHS O1yXOH. C IOSBICHHEM CYOKIOHOB
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CHIKACTCA YpOREHS A(EPEHINPORKH, HAPACTACT AHAILIAMIA, BOIPACTACT 10
KAYCCTBCHHOCTS, HAPACTACT PESHCTEHTHOCTE K TEpAITHH.

Bo BpeMs HCCIE0BAHHS GHONCHITHOTO MATEPHATA IIATOZIOT0AHATOM JI0TKEH
YCTAHOBHTS CTeIleH aHAILIa3HI (YPOBCHS AM((EPEHIIPORKH) ONYXOTEBEIX KICTOK,
H ZIe712€T 3AKTIOMEHIE O CTENeHH ¢ HOKAUeCTRRRHOCTH (grading of tumors). Bonee
BRIDAACHHAS AHATIA3HS, CIIEIOBATEIIEHO, MCHBILIAS CTeIICHS 3PEIIOCTH, Andiepen-
MPOBKH OITYXOJIEBEIX KIETOK H BHICOKAS MHTOTHYECKAs AKTHBHOCTS COOTBETCTBYIOT
Gouseii crenen 3n0kavecTaenHoCTH onyxoH. Tlo Mepe yeieHis omyXxorenoii
TIpOrPECCHH BOIPACTACT CTENeHE VIOKAYCCTACHHOCTH OMYXOH. OIyXO/IeRast 1po-
TPeCcH IPUBONT K YCHICHHIO MATHIHIBAIINH 110 MEpe PA3BHTHA OMYXOIH, @ He K
YBEIIHHEHHIO CKOPOCTH POCTA OIYXOIIH.

Onyxonesoii nporpeccieii 0GEACHAETCS TaKike CTAAMIIHOCTE onyXxoneii (staging of
1uMOrs). ITO KIMHHKO-AHATOMIHCCKOC TIOHATHE, OCHOBAHHOE HA JOKATH3ALULH 1
PA3MEPAX IEPBHIHOND OYXOICROO Y31a  PACTIPOCTPAHEHIH OITYXOIH B Op-
ramve. B IpaMOil 3BHCHMOCTH OT JTATIOR OMYXOICBOI IPOrPECCHi PATBHBAIOTCS
CTAIMM MIOKA4ECTRCHHEIX OMYXO/ICil, /U1 OGO3HAYHHS KOTOPIX HCTIOTE3YETCS Me-
yHapozas cuctema obosuaseniii TNM (Tumor. Nodes. Metastases)

CTau IpOrpeccHpOBAHIIS POCTA NEPBHHOTO ONYXOICBOrO Y312 0G03HAUAIOTCS B
anasone ot TO 10 T4. Crazus AnM(OTCHHOTO METACTA3HPOBANHS, COOT-
Bereraento, - o NO 10 N3, a remarorenoro Meracrasuposanis - or MO 10 M3, B
KIMHHKE TaKAKE HCTIOTK3YeTes TPATHIIHOHHOE L(BPOBOE 0B03HANCHHE CTaii omty-
XOIlit - OT HyJICBOii (carcinoma in situ) 10 werseproit (IV).
Mop(ho1o2usieckimi nposnenusI nPozpeccun onyxoieis 161510mes:
MPU3HAKH MATHTHH3AIMH HA PAHHUX CTATHAX;

PASTIHYHAS CTeMeHE MATHIHIBALH B PASHEIX YIACTKAX OMYXOMH;
GOIIBIAS CTeeHS MATHTHISALINH B METACTATAX 110 CPABHCHHIO C IEPBHHHEIM
OnyXoIeBIM YIIOM;

GOILImas CTerleHh MATHTHHSAIIN B PELHMBHBIX 09AraX 10 CPABHEHHIO C Hep-
BIHBIM OTYXOIICBEIM Y3IOM.

Onyxosiesas IpOrpeccHst XapakTep3YeTes HEMBHCHMOCTEIO CBOX IPOSBICHI B
AYINYHEIX Y4ACTKAX OIYXOIH B PAVIHYHIX Y31aX MHOACCTBCHHBX OIYXOICil,
TIMeCTCS HeIasuCUMOCb BPOZpeccun TAKHX PAYTIHIHEIX IPH3HAKOB OMYXOIH, KAK:
CKOPOCTE POCTA, CTPYKTYPHBLi H KIICTOMHL ATHIIIIM, ZPYTHE BIAH ATHIIING, B
4ACTHOCTH, GHOXHMHHCCKHi ATHIIH3M, CTIOCOGHOCTE K HHBA3HBHOMY POCTY, CIIO-
COGHOCTE K MTACTA3HPOBANHIO, HYBCTBHTCTSHOCTS K J1yHEBOTi W XHAMHOTEpATHH, a8~
TOHOMHOCTS.

K1eToumstii aTumnsyi. JUis 110KAUCCTRCHHAIX OyX07eil CBOHCTBEHHE TKAHeROTi
aTHIIIM 1 KICTOMHEI ATHITIM, TIOCKOTIBKY CYLIECTRYET ATKTEPHATHBHOCTS MyTeil
OIYX01CBOIi IPOrpeccHi /U1 PALTHIHAX MPH3HAKOR AAC B OIYXOAH OZHOTO
THCTONIOTHYECKOTO THIIA, TOCTOTBKY HMECTCs! UPE3BHIHAiiHOE Pa3HOOGpa3He MOpo-
JIOrHHECKIX KAPTHH ONyXOlIefi, CYIIECTREHHO IATPY HSIOLLCE IPILKHIHEHRYIO
DATONIOT 0AHATOMIYCCKYIO AHATHOCTHKY.

OBueii HepTOli HOBOOGPA3OBAHII LI HEOMIA3H SBISCTCA HEOTHOPOHOCTE
cocramnsiomux € KaeTox (11eoMopdisy). Hapyllenie KOHTPOIA KICTO4HOro pocTa
DIPHBOHT K THIIOBIM MOPGIO() YHKIIHOHALHEIM H3MCHHISM B ONyXomX. Bak-
Heiiieii OTAH4HTEEHOT OCOGEHHOCTEIO LIOKA4CCTBCHHIX ONYXO/Ieli ABIACTCS Ha-
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pymenie AudiepeHIMPOBKI KIETOK, I3 KOTOPEIX OHA IPOH3OULTA.

B GOIBUIMHCTEE Clysacs HMCHHO 0COGCHHOCTH A CPEHIMPOBKH Oy X0
NI03BOSIOT, KAK NIPABILIO, OTIHAHTS VIOKAYCCTACHAYIO OMYXOTh OT J00pOKatECT-
BEHHOIi 1 BHIABHTE CTENCHE €€ VIOKAYCCTBEHNOCTH, «OJIHAKO [0 MACKOI HCBHIHO-
CTH MOAET CKPHIBATHCS 110pOUHAs! HATYPA. ITa IOCIOBHIIA KaK HE3s yHIlIe 10~
BOPHT 0 Tex ACHCTRHTCLHEIX TPYAHOCTAX, KOTOPEIC BOSHHKAIOT Y NIATOTIOTOAHATOMA
IIDH NHAHEHHOM THCTOIONHYECKOM HCCIIEAOBANHH OMYXOI.

Bo-T1ePBAIX, ONYXO/ICBHIE KIICTKH HMEIOT CXOZCTBO ¢ PACTIONOKEHHBIMH PAIOM ¢
HIMH HCOIYXO/ICBHIMH AHATOraMH. Bo-BTODIX, CTENICHE YTPAT! KICTOMHO Aud)-
(pepEHIMPOBKIE MOKET GIT pavmiaHOii. T10ITOMY TPYAHOCTH HPH HCCIICIOBAHII
GHONCHIIHOIO I OIIEPALHORHOIO MATEPHATA CBS3AMB € TEM, HTO 1yl AKTHBHO
TIPOTHQ)EPUPYIONIIX KIETOK BCEr/1a NPE/ICTABIIEH KICTKAMH Ha PASHbIX CTAHAX HX
cospepanns.

B COOTBETCTBHN CO CTEMEHbIO THQHEPEHIIPOBKI PAXTHIAIOT BEICOKO-, YMEPEHHO-,
HI3KOZMXpepEHIIPOBANHELE OMYXOH, A TaKAe a6COMOTHO HeAnddepen-
LIHPOBAHHEIC (AHAILIATPOBANHEIE) OyXOMH. CHITACTCS, HTO ¢ YMEHBIICHHEM CTe-
neni b hepeHIpOBKII ONyXOi BOIPACTACT YTPO3a AU i3 GotbHOro. B 10 e
BpEMSI TAKHE OMYXOIH, KaK IPABILIO, GO/ICe yBCTRHTCSHSI K 1y<eBOli TepamtH it
XinoTepan.

310KAUECTBEHHELE OMYXOITH COCTOAT U3 HEIOCTATONHO M phepeHIMPOBANHBIX WTH
ke HOTHOCTEIO e EPEHIHPOBAHHEIX KIETOK, Ha3HIBACMEIX
AHAIIATHPOBAHHEIMI KICTKAMH. AHANA3UA - OCHOBHAS HEPTA OIYXO/ICROIi TKAHH, B
€ OCHOBE ICAHT JAMEHa CTICHATH3HPOBAHHEIX KICTOK C BHICOKHM YPOBHEM

U hepeHIIPOBK MATOGEPEHIHPOBAMHEINI 1 HETHEPEHITIPOBAMHEL
KIeTKaMH.

TIPH3HAKH KICTOYHOrO ATHIIHIMA BRIIOIAIOT B Ce0s HIMEHEHHS AAPA, LUTOILIAIMEI,
YAKTPACTPYKTYP H KICTOMHBIX MEMOpa.

$11p0 onyxoneBoli KICTKH WMEET GoMBLIIIi PaMEp 110 CPABHEHHIO ¢ APOM
HOPMATIBHOIi KICTKH, S1PHO-LHTOMIAIMATHYECKOE COOTHOLICHHE OTTYXOAeROli
KICTKH, KaK IPHHSTO OBOPHTS, (CABHHYTO B MOK3Y SAPA». OHO MOKCT IPHOH-
atbes K 1:1 Byecto 1:4 wim 1:6. Dopwa a1pa Bapuatesia. 1o Gonee Temtoe,
MHTCHCHBHO Gan0QILIBHOR, TAK KAK CONCPAHT HIOBITOK XPOMATHHA, KOTOPii 4aCT0
CKAILIMBACTCS! 110 S1CPHOT MEMGPAHOii B B IIBIGOK. H3vereHa CTpyKTypa H ca-
MOTO XPOMATHHA: TeTEPOXPOMATHH NPEOGIATACT HA SYXPOMATHHOM, HTO ABIACTCH
KOCBCHHBIM MOTBEPIACHHEM HADYLICH KICTOMHOrO retoMa. TTockomsky
rerepoxpoMaTHiy CooTReTCTBYeT MTakTHAs JIHK, TO MOKHO NPEATIONOKHTS, 4TO
uacts JIHK BIKIIOMCH 3 TCHHBIX Onepaiii. OueRHINO, PAGOTACT Ta 4acTh
TeHOM, KOTOpas OGCCIIEHBACT KICTOMNYIO NPOTHBEpALUIIO.

U5 ONyXO/IEBBIX KICTOK XAPAKTEPHO AKTHEHOE AAPO H (JICHHBAS WATOMIAIM,
UHCIIO MHTO30B YBEIHYEHO, 1X KOHYCCTBO HAXOAHTCS B TIpAMOTi 32BHCHMOCTH OT
MHTCHCHBHOCTH MATHT HISALUIH TKAHH. DTOT IPH3HAK YACTO IOMOFACT MATONOr0-
AHATOMY ONIPEACTHTE CTeNIeHE AHATLTA3HH OITYXO/1eROl TKaHH. MHTOTHYCCKAS K-
THBHOCTE TIOBKILLICHA 3 CUET YKOPOUEHIS MHTEP(hartsi. DHIYPEI MHTO30B YPOUTHBSIC
(IATOAIOTHHECKHE MHTO35), BAAHBIM IPH3HAKOM MATHIHHIALIN KICTKH SBIACTCA
BOIHKHOBCHHE PAVIHHHEIX XPOMOCOMHBIX aGeppawii. HeKoTophie 13 2THX Xpono-
COMMBIX aBeppaii 10CTATOMHO CrIeIH(HINE A5 ONPEAE/ICHHEIX THIIOB 10Kate-
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CTBeHHBIX onyXoneii. LIHTOrHETHHCCKHE XaPAKTEPHCTHKH ONPEACIEHHBIX BILIOB
OnyXoicii OTPIARIOT HACIECTRCHHEIC MEXAHIIMEI HX BOSHHKHOBEHHS H B HACTOS-
I1iee BpEMS HCTIOL3YIOTCS /UTA AHATHOCTHKH.
LIHTOMIA3MA OMYXO/IERHIX KIETOK 4ACTO XapAKTEPHIYeTCs Gasodiimei, can-
JeTeIECTBYIOMIEI 00 AKTHBHOM CHHTE3e ONYXOICBHIMH KICTKAMH GEIIKa B YCIOBHAX
X yernennoli npomepauin. acTo oGHAPYAHBACTCS HEYTIOPAOICHHOR PACTIO-
JI0AKCHHE MHKPOTPYGOHEK H MHKPODHIaMEHTOB, TIDAKTHHECKYIO LEHHOCTS U1 Ofl-
PEJIeNeHNs POHCXOKICHHS OIYXO/TH HMEET BLIABICHHE B HEil NPH OMOLIH
HMMYHOTHCTOXHMHYCCKIX MCTOMK T.H. <(IPOMEAYTOMHEIX (HIAMEHTORY:
 JecMii OBHAPYAKHBACTCA B ONYXO/AX 3 COCAHHTELHOI 1 MBILICHHOI
TRan,
KepATHH - B ONYXOIISX I3 JIHTEINS,
BIMCHTHE - B THM(OMAX, CAPKOMAX 1 HEKOTOPHIX KAPLUHHOMAX,
Geki HeHpOMIIAMEHTOR - B OMYXO/ISX CHMITATHYECKOI HEPBHOI CHCTEMEI,
 ramamsmsie priavents: - B ramomax LHC.
TIMeIOTCH PALTHIHBIC BHOMATHH CTPOGHHS YALTPACTPYKTYP B OYXO/CBIX
KieTKax. Tak, NOABIAIOTCH KPYFIILIE, YPOJUTHBbIC, THFAHTCKHE MHTOXOHApHH. H3ve-
HeHist (POPMEI MHTOXOHADHIi 0GYC/IOBICHEL APYTHMH YCIIOBHAMH JHEPIETHYECKOrO
OGMeHa: B ONYXOIISX YCIUICH aHAYPOOHBLTi ITHKOH3, KOTOPL He TOPMOIHTCA Z0¢-
TATOUHO BICOKIM TIOTPEG/ICHHEM TKAHBIO KHCI0POZA. ITO (EHOMEH (YTHETEHHs
oexra Mactepar.
TIOBEPXHOCTE OITYXO/ICBHIX KAICTOK XapAKTEPH3YETCs YBTHICHHEM ee CKIAIIATOCTH,
TIOSBIICHHEM MHKPOBBIPOCTOB, MHKPOMY35IPEKOB H MIKpOBOpCHHOK. Tlociemie
YBE/HAHBAIOT IIOIAA KICTOUHOI TIOBEPXHOCTH, HTO NPEATIONIATACT AKTHBHOC
B3AMMOACIHCTBHE OYX0AeROIi KICTKH C OKpYA@IONLeii TKaubIo. H3MeHenHe
PELITOPHOTO ANNAPATA OIYXOEREIX KIETOK ARIACTCS KIIOYCROH MPOGIeMOi 310
KAYeCTBCHHOIO OITYXOIEBOTO POCTa.
BHOXHMIYeCKHii ATHIINIM OIIYXO/ICBHIX KICTOK. B 0CHOBE 110KaMECTBCHHOIO POCTA
JIEKHT HApYLICHHE MEXAHHIMOB, KOHTPOTHPYIOIUX KICTONHYIO MPOTHAEPALIIO
udpdpepenmponky. Knetouas i epeposia npeicTaniset coGoii Ssomono
KACTONHOM MOP(QOZIOTHH H (YHKIUH OT KICTKH-NPEAIICCTACHHHL A0
BHICOKOCTICUMAH3HPOBAHHOI (JOPABI, HTO IIPEATIONATACT  IBOTIOLHIO GHOXHMIH
KTk, Kaawlii oTan KIeTO4HO! (D (hepeHIHPOBKH 3aKAHIHBACTCS CHHTEIOM It
DIp/ICTARICHHEM HA KACTONHOI MEMOPAHe CTIeLHIHCCKIX PEIICITOPOR, B TOM HHC-
16 MMMYHOJIOTHHECKIX MAPKEPOB B BILE MOACKy | KIacca IIaBHOTO KoMILIeKea
rucroconmectusoct (MHC - Major Histocompatibility Complex).
HOpMAJILHBIE (IACTIOPTHBIC AHHBIE» KICTKH, NPEABABIACMBIC CHCTEME HMMYHHOIO
HAXI0pA (LAIOT Cii BILX KA AMTCTLCTROY. BHOXMMHHCCKHH ATHIHIM OYXOMH
DIpOSBISETCS B HAPYIICHHH CHHTE3 €0 MHOTHX GEKOB, B 4ACTHOCTH, MOICKY
MHC 1 K1acea, IKCTpECCHPYEMBIX Ha KICTOUHYI0 MEMGPaiy TI0¢/e X CHITE3a. M-
MEHCHHE CTPYKTYDHI IIH KOH(MIYALIIH STHX PeIICITOPHAX MOEKYIl Ha MeMOpane
ONYXO/ICBEIX KICTOK BEACT K BKTIONCHHIO MEXAHHIMOR IIPOTHEOOMYXOICBOTO HMMy-
nirera.
BHIMOHEHHE CTICHATHIHPOBANHEIX (YHKIIHIT TPEGYET HATHYNA B KIETE IETOr0
apcenana GHOTOTHYECKH-aKTHBHbIX BRIIIECTS, CPEIH KOTOPLIX GETKH-hepMEHTE
BLINOTHAIOT HE NOCACHION PO, OIHIM 13 MPOSBCHHT GHOXHMIYECKOrO




