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ABSTRACT

Gertsen

The current review briefly describes modern sources of molecular, cellular and organism processes leading to
malignant transformation and progression of tumor. The stages of pathogenesis and specific targets of influence that are
fundamental for search of new ways of tumor progression inhibition and for development of prospective pathway —

cancer biotherapy — were studied.

There are three main courses in cancer biotherapy: the direct treating of tumor cell by inhibition of proliferation,
blocking of angiogenesis and invasion processes and activation of immune response of the organism. It is shown that
different agents could be used in biotherapy such as genetic constructions, biologic-active compounds, monoclonal
antibodies, synthetic peptides, low-molecular compounds etc.
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MockoBcKuit Hay4YHO-UCCe[0BaTeNbCKUA OHKONOrMUYECKUA UHCTUTYT

PE3IOME

B 0030pe KOpOTKO paccMOTPEHBI COBPEMEHHBIE JaHHBIE,
XapaKTepPHU3yIOUINEe HA MOJEKYJIIPHOM, KIETOYHOM M Opra-
HU3MEHHOM YpPOBHE IIPOIIECCHI, CBSI3aHHBIE C BO3HUKHOBE-
HUEM OITyXOJIEBOU KIIETKH U IPOTPECCUEH 310KaUEeCTBEHHO-
ro HOBoOOpa3zoBaHMsA. OmICaHbl 3B€Hbs MATOr€He3a M CIe-
(UUecKue MUIIEHH BO3IEHCTBHSA, KOTOPBIE B HACTOSAIIIEE
BpeMs SABISIFOTCS (DyHIaMEHTOM JUISl TTIOMCKA HOBBIX CIIOCO-
00B TTO/IaBIICHHS OITyXOJIEBOTO POCTa M JUIS PAa3BUTHUS IIepC-
MEKTUBHOTO HAINPaBJICHHS - OMOTEpaluy pakxa.

B Ounotepanuu paka BbIIEIEHBI TPH OCHOBHBIX HAaIpaB-
JICHUS: TIPSIMOE BO3JEHWCTBHE Ha OIMYXOJIEBYIO KIETKY IIy-
TeM MHTHONPOBAHS MPOIIECCOB IPOIU(EepaIiy, OIOKIPO-
BaHME TPOIIECCOB AHTHOTEHE3a M MHBA3UM, a TAK)KE aKTHU-
BallUsl UMMYHHOM CHCTEMBbI opraHu3Ma-xo3suHa. Ilokaza-
HO, 9YTO B OMOTEpanuy MOTYT OBITh HCIIOIb30BaHbI Pa3IHd-
HBIE CPEICTBA. JTO - TeHETUIECKNE KOHCTPYKIUU, OHOIO-
THYECKH aKTUBHBIE COEIMHEHUS, MOHOKJIOHAIbHBIC aHTHU-
TeJla, CHHTETUYECKHE MENTHAbI, HU3KOMOJIEKYIISIPHBIE CO-
€INHEHUS U T.JI.

IocnenHss 4eTBEPTH yIISAIIEro BEKa 03HAMEHOBAJIACh
KPYHHBIMHU OTKPBITHSIMU B 007aCTH OHOJIOTHN KJIETKH MJle-
kormTaoumx. OCOOEHHO BIEYATIISAIOMNE JaHHBIE MOTyYe-
HBI [IPU UCCIIEIOBAHNHU IPOLIECCOB TPaHC(HOPMAIH HOP-
MaJIbHOM KJIETKH B OITyXOJIEBYIO U MEXaHHU3MOB OITyXOJIe-
BOW mporpeccuu. Tak, OTKPHITHI U OMHCAHBI H3MEHEHUS B
TEeHOME HOPMAaJIbHOM KIIETKH, aCCOLMMPOBAHHBIE C KaHIlE-
pOTreHe30M; HISHTH(UITUPOBAHEI U paciInpOBaHEl HA MO-
JIEKyJIIPHOM ypPOBHE HEKOTOpPBIE OCOOEHHOCTH IMPOLIECCOB

mm. N.A. NepueHa

nponudepanuul u 1udepeHITIPOBKH OMYX0IEBOI KIETKH,
€€ B3aMMOJICHCTBHS C OKPY KAIOLIUMH TKaHSIMH, KOMIIOHEH-
TaMU COCYJUCTON U IMMYHHOU CHCTEM.

AHanmu3 noIy4eHHOH HH(popMaIy, HECMOTpPS Ha ee 04e-
BUIHYIO HETOJHOTY W HECOBEPIIEHCTBO, ITO3BOJIMI BBIJIE-
JIUTH KIFOYEBBIE 3BEHBS B MpOLIECCE KaHIIEPOreHe3a u 00o-
3HAYUTh MHIICHNA BO3ACHCTBHUA Ha OIMyXOJEBYIO KIETKY.
310 sABWIOCH (DYHAAMEHTOM JUIS PA3BUTHS HAMPABICHUS
IO TTOUCKY HOBBIX IyTel MOJABIEHHUS OMyXOJIEBOTO POCTa,
Ha3BaHHOTO OMOTepamnMeil paka U NMPU3BaHHOTO CTaTh B
OyZmyIeM HalpaBJIeHHEM, OCHOBaHHBIM Ha ITATOT€HETHIEC-
KHX METO/ax JIeUeHHUs! OOJIbHBIX 3I0KaYeCTBEHHBIMU HOBO-
00pa3oBaHUSAMU.

B macrosmem cooOmeHnu OyayT pacCMOTPEHBI OCHOB-
HBIE OCOOEHHOCTH OITyXOJEBOH KJIETKH U NPOIIECCOB, CBS-
3aHHBIX C OIYXOJIEBOM IPOTPECCUEN, ONPEAEISIOUINE O~
XOZbI, METOJBI U CPECTBA IIPOTHBOOITYXOJIEBOTO BO3ZCH-
CTBUS.

B nHacrosmee BpeMsi BOSHUKHOBEHHUE 3I0Ka4€CTBEHHON
KJIETKH, 0COOCHHOCTH €€ POCTa ¥ PACIPOCTPaHEHHs B Opra-
HHU3ME aCCOLMHUPYIOT C N3MEHEHUSAMH B CTPYKTYPHBIX KOM-
MOHEeHTax reHoMa. K cerofnsImneMy THIO BBISIBICHO 4 Kiac-
ca TaKWX CTPYKTYp. ITO - OHKOT€Hbl, aHTHOHKOT'€HBI WIIH
TeHBI-CYIIPECCOPBI, MyTaTOPHBIE T€HBI U T€HBI-MOIYJIATO-
ps [1,2].

OHKOT€HBI ABJISIOTCS IPOAYKTOM aKTHBAIMH ITPOTOOH-
KOT€HOB - HOPMAJBbHBIX T€HOB KJICTKH.

AHTHOHKOTEHAMH SBIISIFOTCS T€HBI, KOAUPYIOIIHE B HOP-
Me OeNKH, KOHTPOIHPYIOIINE OCHOBHBIE (DYHKIIMU KIETKH.
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IloBpImIeHHAsT YCTOWYMBOCTh K BO3JEHCTBUAM

Puc.1. MatoreHeTuveckne gakTopbl 3rioKa4eCTBEHHOMN

TpaHcgopMaLm 1 NPOrpeccum onyxosm

MyTaTopHbIe T€HBI - 3TO I'€HbI, CIIOCOOCTBYIOIUE TEM
WJIN HHBIM 00pa30oM pa3InuHbIM U3MEHEHHSIM B TEHOME H, B
YaCTHOCTH, - YBEJIMYEHUIO TEMIIOB MYTAalHH.

['eHBI-MOIYIATOPBI KOAUPYIOT OEJNKH, OTBETCTBEHHBIE
3a pacnpocTpaHEeHUE OIMyXOJH B OpraHu3Me, OJTHAKO UX He
OTHOCST K T'€HaM, HEIIOCPEICTBEHHO ONPEEIISIONINM 3110~
KayeCTBEHHYIO TPaHC(QOPMAIHIO KIETKH.

[IpeBpamienre HOPMaIBLHOIO NPOTOOHKOTEHa B OHKO-
TeH MPOUCXOAUT IyTEM aKTHBALMHU IIEPBOTO BCIIEICTBUE
JeJIenny WM MyTanuu reHos (1), ammndukanmy, T.€. yBe-
nuenne yucia kornuil rena B JIHK knerku (2), winm xpo-
MOCOMHEBIX IepecTpoek reHoma (3). CrecTBUEM MEPBOTO
TIpolecca sIBJISeTCs MPOIYKIUs M3MEHEHHOT 0 Oenka, ciel-
CTBHEM JIBYX JPYTHX - TOBBIIICHHAs MPOAYKIHS OesKa.

B nHacrosimiee Bpemsi oTkpbiTo Ooisiee 100 pa3imuyuHbIX
OHKOTeHOB U okosio 10 reHoB-cynpeccopoB. M3meHeHus B
CTPYKTYpE I€HOMa MOTYT HOCUTbH HACIIe/ICTBEHHBIH Xapak-
TEp, WIN BO3HHUKATh de novo, MpH MOBHILIEHHOM YPOBHE
BO3/ICHCTBUSI XUMHUYECKHX, (Ppuznueckux (akTopoB, BUPY-
COB WJIM TOPMOHOB.

Ectp mpencraBinenne o TOM, YTO MaJUTHU3ALMs HOP-
MaJIbHBIX KIJIETOK SIBJISIETCS CJIEICTBUEM KacKaJHOro Ha-
KOIUICHUS! pa3JINuHbIX HAPYIIEHUH B UX TE€HOME, U JUIs pas-
BHUTHS 3]I0KAYE€CTBEHHOT'O HOBOOOPa30BaHUsS y YeJOBEKa
HEoOX0AMMBI U3MeHeHHUs He OoJtee 6-10 reneTnyeckux ax-
TOPOB.

Bech nporiecc kaHueporenesa B 04eHb CXKaTOH U yIIpo-
LICHHOW (popMe mpencTaBiieH Ha cxeme (puc.l). B pe3yib-
TaTe BO3JCHCTBUSA (PU3HUECKUX (PAKTOPOB, XMMHUYECKHUX
areHToB, YMOIMOHAIBLHOTO CTPecca, FTOPMOHAIBHOM, a Tak-
)K€ BUPYCHOM 9KCITAaHCUH B KJIETKE IPOUCXOISIT U3MEHEHN S,
MIPUBOJAIINE K MEPEHAIIPSDKEHNIO B OKUCIIMTEIbHO-aHTH-
OKHCJINTEIBHOW U JPYruX OMOXMMHYECKUX CHCTEMax, M3-
MEHEHHIO YPOBHS IEPEKHCHOTO OKHCJICHHSI JIMITHJIOB U TIO-

BEPXHOCTHON apXUTCKTOHUKHU. 32 STHM CIEIAYET TUCKOOP-
JUHALUSA TTOaYy U MPHEMa MECTHBIX, PETHOHAPHBIX U OT-
JTAJICHHBIX CUTHAIOB. BO3HHKIIINE OMOXMMHUYCCKHE U CTPYK-
TypHBIC HApPYIICHUS BKIOYAIOT JIMOO alaNTUBHBIC MeXa-
HU3MBI KJIETKH, IPUBOJISAIINE K HOPMATTU3AINH €€ )KU3HEIe-
STEIBHOCTH, JIN0O, MPOrpaMMy THOENH MO alONTOTHYEC-
komy myTH. OFHAKO, IPU U30BITOYHOM JCHCTBUU OJTHOTO
WM HECKOJIbKUX MYTarcHOB, B pPe3yJibTaTe CPbIBA ajarl-
TUBHBIX MEXaHU3MOB, B KJIETKE MOTYT MPOUCXOIUTH HApy-
IICHUST HOPMAJIBHBIX MPOLECCOB, MPOTEKAMONINX B €€ TCHE-
THYECKOM ammapate. VIMeroTcs yoeauTenbHbIe JaHHBIC O
TOM, YTO NP MOBBIIICHHOM YPOBHE XMMHUYECKUX KaHIIC-
POTCHOB U OOJIyYCHHUH MPH HETIOTHOICHHON aHTHOKCH A H-
THOW 3aIUTE TPOUCXOST MPSIMBIC TOJIOMKH B TEHOME, T.C.
TOYCYHBIC MYyTAIlUH, TCHHBIC JICIICIIUH U XPOMOCOMHBIC TIe-
PECTPOIKH, HAPYIIAIOIINE HOPMATbHYIO (DYHKIUIO TCHOB
U KOJUPYEMBIX HMHU OCIKOB. B uTOTE OmnrchiBaeMbIe BEIIIE
COOBITHUS] MHUIIMPYIOT MPOLIECCHI, MPUBOIAIINE K €Ie 00JIb-
IIeH M30JISIIUN KIIETKU, UCKAKEHHUIO €€ CUTHAIBHOTO U Te-
HETHYECKOIO arrapara U, Kak CJICICTBUE, - K MOSBICHUIO
TpaHC(HOPMHUPOBAHHBIX KIIETOK.

[MepenporpaMmmMupoBaHrue TEHOMa COMPOBOXKIACTCS
HCKXEHUEM CHTHAIBHOTO, PEIENTOPHOr0, OMOXUMHUYEC-
KOT'O ammapara KJICTKH W MPUBOAUT K CO3MAHUIO yCIOBUMH
JUTsl HEKOHTPOJIUPYEMOT0 POCTa, HAPYIICHUS B IPOTpam-
MaX KOHEYHOH nuddepeHINPOBKU U CMEPTH KJIETKH, a TaK-
JKE CIIOCOOHOCTH K METACTAa3UPOBAHMIO U K YCHIICHUSM Me-
XaHU3MOB YCTOMYUBOCTHU (PE3UCTCHTHOCTH KJICTOK K pas-
JUYHBIM BO3eWcTBUAM). Takas KjeTka JaeT MOTOMCTBO,
KOTOpOE CHOCOOHO PacceiaThCs 3a MpeAetaMu 0azanbHbIX
MeMmOpaH (puc.l).

B HOpME OCHOBHBIC MPOIECCH KU3IHEACATCIBHOCTH
KJICTKH - JICJICHUE WU €ro OCTaHOBKa, auddepeHupoBka,
amonTo3 | T.JI. HAXOJATCS MOl KOHTPOJIEM I'€HOB, SKCIIPeC-
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CHSI KOTOPBIX 3aIlyCKaeTcs CHTHAJIaMH, MOTYYECHHBIMU U3-
BHE W IEPEAaHHBIMU BHYTpPb 110, TAK HA3BIBAEMBIM, CHT-
HaJIBHBIM TyTsM (puc.2). Kinetku oprannisMa coriiacoBaH-
HO B3aMMOJICHCTBYIOT APYT C APYTOM, aJ€KBATHO OTBEYas
Ha TOCTYIIAIOIINE CUTHAIBI B BUAE (PaKTOpOB pOCTa, Top-
MOHOB U T.1. [locnenHne mMpUHUMAIOTCSA Ha ITOBEPXHOCTH
KJIETKN U TIEPENaloTCcsl B €€ AApo. Y3HAaBaHHE KIETOYHBIX
CUTHAJIOB (JINTaHJOB) OCYIIECTBIIIIOT PEIENTOPHI - OEIIKH,
COCTOSIINE W3 HECKONBKUX HOMEHOB U COACpXKAIIHE, I10
KpaifHell Mepe, OIMH CBS3BIBAIOIINI YIaCTOK, CIIeIU(pUY-
HBIN JUIs TpupoHoro juradaa [3]. Pementopsl MoryT B3a-
MMOJEHCTBOBATh C OZHOW MM HECKOJIBKUMH CHUTHAJIbHbI-
MH CHCTEMaMH. B TO Ke BpeMs, aKTHBAaIMs CHUTHAJIBHOTO
IYyTH MOXET OBITH CBSI3aHA C PA3IMIHBIMU PELENTOPaMHU.

[Ipouecc nponmdepannuy KIETOK HAXOANUTCS MOJ KOHT-
poieM psana pocToBeIX ¢axropos. K mociaeqauM oTHOCAT
TOPMOHHI (MHCYJIHH, TOPMOH POCTa, MPOJIAKTHH H [Ip.) H
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MENTUABl HETOPMOHAJIBHON NMPUPOIBI, IPOAYLUPYEMBIE
Pa3INYHBIMH KIETKaMH OpraHu3Ma. JTO - WHTEPICHKUHBI
1,2, tpombommrapHsiii dakrop pocra (TGF), dhakrop poc-
ta pubpobmacro (FGF), snurennansabiii hakTop pocta
(EGF) u T.1. [4].

MouteKyasipHbII MEXaHU3M [IepEAAur CUTHAIOB OKa3all-
Csl OYCHB CIIOXKHBIM WM IO3TOMY, HECMOTpPS Ha OTPOMHBIC
ycumusi, u3ydeH nunis pparmentapHo. CymecTByromue
JTAaHHBIE CBUJETENBCTBYIOT O TOM, YTO 3TOT IIPOLIECC HAYH-
HAeTCsl C 3alyCKa CUTHAJIBHOM LEMH MOCPEICTBOM CBSI3bI-
BaHUS JHWTaHAA C PEIENTOPOM, NMPUBOIAIIETO K aKTHUBA-
ILI1H [TOCIIEAHETO BCIEACTBUE H3MEHEHUS €r0 KOH(OpMaIiu
1 MHKpPOArperamuy, 1 OCyIIeCTBIISICTCS B JAbHEHIIIEM Kac-
KaJloM peakuui yepe3 B3auMOJEHCTBUE PsiAa ONpeaciieH-
HBIX OCIIKOB B CTPOTO ONPENEIEHHOH MOCie10BaTeNbHOC-
11 (puc.2).

[Ipekpamenne neicTBUsA (pakTopa pocTa MOXKET OCY-
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Pnc.3. AKTMBHOCTb LIMKIMHOB B Pa3nuyHbIX haszax MUTOTUYECKOTO LiMKna.
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LIECTBIATHCSA HA HAYAJIBHOM 3Talle, BCIEICTBHE AWCCOLH-
allny KOMITIEKca JIMTaH-PELENTOp, a TAKXKe IIPH WHAKTH-
BaIlM BHYTPUKJIETOYHBIX KOMIIOHEHTOB, yJacCTBYIOIINX B
nepenadye CUrHaa.

KiroueByro poib B mepenade CUTHajla WIParOT KHHA3BI
¥ aJantopsl HeQPEepMEHTAaTHBHOTO ACHCTBUA. AIanTopHI
aKTHBUPYIOTCS CHENU(PUISCKUMI KHHA3aMH 1 TIpHoOpeTa-
IOT CIIOCOOHOCTh 00pa30BBIBATH KOMIUIEKCHI C IPYTUMU
OeKaMy, COCTaBIAIONINMH CHUTHANBHYIO «IIeTby [4].

OCHOBHOW MEXaHM3M Iepe/laddl CUTHaJIA B KIETKE OC-
HOBAH Ha CIENI(PUIECKOM KOMIUIEKCOOOPa30BaHUN COSIH-
HEHH, COCTABIIAIOIINX ATy LEeNb U Iporeccax dpochoprmm-
poBaHus - aedochopmIpoBaHUs, B pe3yiabTaTe KOTOPHIX
Y TIPOUCXOIUT MTHOBEHHOE N3MEHeHHe KoH(popManuu Oer-
KOB M «3aMBIKaHHE U pa3MbIKaHWE menu». PaBHOBecue
Mexnay dochoprmmrpoBanueM U AeGochopiInpoBaHIEM H
ompeneser cyas0y mepemaun curHana [3,4].

AKTHBaIys IPOTOOHKOTCHOB MPHUBOIUT K THUIIEPIKCIIPEC-
CHH BHYTPHUKIIETOUHBIX (haKTOPOB POCTa, BHE- U BHYTPHKIIC-
TOYHBIX PELENTOPOB K (hakTopaM pocTa U JPYTHX yJaCTHH-
KOB MEpe/iaull CHTHAJIBHOTO IyTH, ayTOKPUHHO CTHUMYJIUPY-
IOIINX KIIETKY K JeneHu0. OHAM U3 CyIECTBEHHBIX MOMCH-
TOB IIPY TPaHC(HOPMALMH KIIETKH SIBIISIETCS] MyTalysl TeHa 1as,
TIPUBOSIIAS K CHHTE3Y Oelka, HecTIoCOOHOTo Aedochoprumm-
pOBaThCS H, T.0., IPEPHIBATh MPOLIECC TEPeayl BHYTPUKIIE-
TOYHOTO CHTHAJA, T.€. OTKIIFOYATh MPOLECC ACICHHUA. AHAIN3
MMEIOIMXCSI TEHETHIECKNX HapyIICHUH B Iiepeiade CHUTHab-
HOT'O IyTH TTO3BOJIMJI HAa4aTh pa3pabOTKy METOIOB, HAIpaB-
JICHHBIX Ha WX ycTpaHeHue [3,4].

B nacrosiiee Bpemst B MIPEAKIMHAYECKUX U KIIMHUYEC-
KHX YCJOBHUSX HCHBITHIBAIOTCS: MOHOKJIOHAJIbHBIE aHTHU-
Tella K Pa3IMYHbIM pelenTopaM, B YaCTHOCTH, K PElerTo-
py snmaepManbHOro (akropa pocrta, OJOKUPYIOUIHE CUT-
HaAJIBHYIO LIENOYKY Npoiudepanyuy B CaMOM Hadalle IyTH.
IIpenapar Ha ocHoBe MKAT k stomy peuenrtopy - I'ep-
LENTHH - TPOXONT YCIICIIHbIE UCIIBITAHUS B KIIMHUKE TIPH
psiie JOKaJu3alui.

mwm TR L T |

BenyTcs noucku myTteit GI0KMpOBaHMS AKTUBHOCTH LU~
TOIIa3MaTHYECKON YacTH THPO3MHKMHA3HOTO PELENnTopa,
Ha OCHOBE XMMHUYECKHX COCIMHEHUH, NHTHOUPYIOLINX €TO0
dhochopunupoBanue. [[Ba Takux mpemapaTta M3ydaroTCs B
HacTosfIIee BpeMsl B KIMHHUKE, OIMH U3 HUX ITOKA3aJ] XOPO-
IIMEe PE3yNbTaThl.

Ewme oxuoit mumrensio ssiasgercs 0einok RAS. B wacro-
AlIee BpeMs CHHTE3MPOBAH s IpenapaToB, OJIOKHpPYIO-
mmx ero ¢ysknuio. Psx 6ixokaropos 6enka RAS mpoxo-
JIT KIIMHUYECKHE HUCTIBITAHMA.

OrpoMHO€ 9HCII0 paboT MOCBAIICHO «aHTHCMBICIIOBO
Tepaluy, OCHOBAaHHON Ha BBIKJIIOYEHUHU reHa. [[ns sroro
UCIIOJIB3YETCS MOCIIEN0BATENBHOCTh HYKJICOTHAOB, KOMII-
JIEMEHTaPHO CBS3BIBAOIIASCS C YY4aCTKOM HMH(OPMAIMOH-
Hoii PHK.

Htorom mepenaun npoiaudepaTHBHOTO CHIHANA SBIIS-
eTcs BCTYIUICHHE OIyXOJIEBOHM KJIETKHM B MPOLECC KIETOU-
HOTO IMKJIA, OKaHYMBAIOLIETOCS JCICHUEM KJIETKH U 00-
pa3oBaHHEM JOYEPHHUX KIETOK (puc.3)

B perynfunn MHTOTHYECKOrO IIMKJIA BEAyIlas POib
OTBOJMTCS ITUKIMH-3aBUCUMBIM kKuHa3aM (cdk) u mukim-
HaM -Oenkam, oOpa3yromuM ¢ HUMH aKTHBHBIE KOMILIEK-
chl, OeTKoBOMY MPOIYKTy reHa petuHOOMactomsl (hRb),
uHTHOUTOpaM HUKIUH-3aBHCcUMBIX kuHA3 (CKls) [5].

Jsa kaxmoit Gassl MUTOTHYECKOTO ITUKJIA XapaKTepHa
aKTUBHOCTH OMPEIENICHHOTO THIA MUKINHOB U cdk.

Y3710BBIM MOMEHTOM B JKU3HEHHOM IUKJIE KIETKH SIBJISI-
ercs ee nepexon u3 ¢aszsl GI B S-hasy, B koTopoit ocymre-
crBisiercst cunte3 JJHK. Mexanusm 3toro nepexoaa cBsi-
3aH ¢ npoueccamu pochopunupopanus u nedochopuupo-
Banus pRb.

cdk uarnbupyrorcs npoxykramu resoB Kip/Cip, aktiBu-
pyIoIUXcs NoA AciicTBreM reHa pS3 mukoro Tumna. Beidopoc
naruduropos cdk npomsBoauT apect kierku B G1 dase [5].

T.o., HapynIeHUsI B MEXaHU3MaxX, KOHTPOJIHUPYIOIIUX
MPOXOXKJICHNE KIIETKAMH MUTOTHYECKOT0 IUKJIA 1, OCOOEH-
HO, MHaKTHBalus MHruouTopos cdk, a Taxxe Myranus B

AFT

TGFT
B-FGF T
VEGF T

-

Tposbecmommm 12+
TIMP-12 +

Puc. 4
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Tabnuua 1. CTMMynAToOpbl HEoaHrnoreHesa

Dakmop RIOR Dna
bFGF -BBBBBBBEB BEBBBB B BBBBBEBBBE
Knerku onyxoneit Tuyhilnomenh kierok arenul
olooeIknerku afenul ! Tryhilal ! komnll el urel] ubl]  eefrrool
BBGF- BBBBBB BBBBBBBBEB BBBB
Knetku onyxoneit tuynilnohuein knetox &renulll nhoie
nbiil] Tl fmorrro(]
B B B B B BEBEBB BEEBBBB
Knerku onyxoneit Tuyhilnomenh kietok arenul
1ol T[]
ylI elknerkm [ [1]
BBB BEBBBBBBBB BEBEBBBBBBBBBBEBEBBBB-BEBBBBEBBEIBBB
nbiil] Tl [ ennene enxolkl! TELIO! | otuxkl] [ komnllel
o 0O vyl exkierkn noekTull il noreol | uxm [J
Jikoel ] eknerku  @tenmit
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rene Rb MoryTr npuBoauMTh K OBICTPOMY pPOCTY OILyXOJie-
BOIl Macchl.

Hcxons U3 3TUX NaHHBIX, B HACTOSIIEE BPEMSI CTPOUTCS
CTpaTerus MpOTUBOOIYXOJICBOH Tepanuu, OCHOBaHHAs Ha
HENoCPECTBEHHOM I10/1aBJIeHHH akTUBHOCTH cdk i Mo-
Dynsauuy akTuBHOCTH cdk myTeM BO3AEHCTBUS Ha IyTH UX
perynsauud [5].

[To mepBOoMy HamnpaBJIEHUIO HCIBITHIBAIOTCS Ipenapa-
THI - IpsiMble UHTUONTOPEI cdk - yraBonMpHUION U ero aHa-
JIOTH, TI0 BTOPOMY - M3Yy4aroTcs Ipenaparsl, BeAyIine K
runoochopmnupoannio pRb u Hakomienuro CKI- p21
p27. YcneurHo nNpoxoasT NPeJKINHUYECKUE UCIBITAHUS
npenapata UCN-01.

Takum 00pazom, MeIMKaMEHTO3HOE IMPEPHIBAHUE CHT-
HaJILHOTO ITyTH U MUTOTHYECKOTO IIUKJIA OITyXO0JIEBO KIIeT-
KU MIPUBOJUT K OCTAaHOBKE NpOJiH(epaIu, apecTy KIeTOK
Y MOXXET OBITh PE3€PBOM IPOTHBOOITYXOJIEBOI Teparuy.

OnyXxoJieBYI0 ITPOTPECCHI0 MOXKHO OXapaKTepH30BaTh,
COCpPEI0TOYMB BHUMAaHHE Ha 3-X OCHOBHBIX MOMEHTaX. JTO
- HEOBaCKyJISIpH3aLsl, HHBa3HUs U MeTacTa3upoBaHKe, KOH-
TPOJIb 32 POCTOM OITyXOJIM B OPraHU3Me-X03s5HHE.

BniepBbie poib HeoaHTHOTreHe3a, B (P OPMUPOBAHUU U
nporpeccun omnyxousu, Obuta onucana J. Folkman’om
6oxnee 30 ner Hazan. Ero npencraBienus 6a3upoBajnch
Ha TOM, YTO NEPBUYHBIC COJUIHBIE OIYXOJIH PasMEpOM
10 1-2MM? mONy4aroT KUCIOPOI U MUTATEIbHbIC Belle-
CTBa M3 OKpY’Kalollei TKaHW myTeM naccuBHOU nuddy-
3un. O/HaKo, /U AajbHEHIIEero pa3BUTH U pOCTa OIly-
XOJIM HEOOXO/UM aHTHOTEHE3 - Pa3BUTHE HOBOW Kalmi-
JSIPHOM CeTH, MHPUIBTPUPYIOLIEH oIyXoib (puc.4).

[To coBpeMEeHHBIM NPEICTABIECHUSM HEOAHTHOTEHE3
CONPOBOXKIAETCS MEPEBOIOM OITyXOJIEBOW KJIETKH B aHTH-
OTeHHBIH (PEHOTHI U XapaKTepU3YIOMINNCS aKTHBaIHEH
TEHOB-MOJIYJIITOPOB, OTBETCTBEHHBIX 32 CTUMYJISLUIO aH-
THOT€HEe3a U MHAKTHBALUEH reHa- cympeccopa p53, KOHT-
POJMPYIOIIETO BBIOPOC CTUMYJISITOPOB M HHTHOMTOPOB 3TO-
ro mpouecca [6].

K ctumynsaTopam aHrHoreHe3a OTHOCAT psf (aKTo-
POB pOCTa, XEMOTAaKCHYECKMX MOJEKYJT M arcHTOB PEeMO-
IyJsud cTpombl. IlepBble akTHBHPYIOT Hposngeparuio
SH/IOTENHAIBHBIX KIETOK U (puOpoOIacTOB, CTUMYIHPYIOT
BEIOpOC (pakTOpOB pocta W3 Makpodaros, pudOpoOIACTOB
1 BHOBb OOpPa30BaHHBIX SHAOTEINAIBHBIX KIETOK; BTOPHIE
- TIPUBJICKAIOT 3HIOTENHATBHBIE U IPYrHe KJIETKH B 00-
JIACTh CTPOSIIIETOCS COCY1a; TPETHH - PACIIETUIAIOT KOMIIO-
HEHTBHI HKCTPAIEIUTIOIIIPHOTO MaTpukca [6].

B HacTosmmee BpeMs psii CTUMYJISITOPOB aHTHOTEHE3a
XOpOIIO OXapakTepu3oBaH (Tadbm. 1). Oto - paxTOpsHI poc-
ta bFGF, VEGF u Angl, a takxxke MMP - maTpuxcHbie
METaTIONPOTENHA3BI - CEMEWCTBO MIPOTEOIUTHUECKHX (ep-
MEHTOB, COTOsIIee U3 15 3H3UMOB, PaCILEIUIAIONINX TaAKUE
Oenmkn Kak KoJutareH, GUOpPOHEKTHH, JaMHHHH, [IPOTEOT-
JUKAaHBl ¥ OCBOOOXKIAIOIINE, TAKIM O00Pa30M, MECTO Kak
JUTs PO (EPUPYIONINX KIETOK OIyXOJH, TaK U IS COCY-
noB (tabm.1) [7].

B opranmsme QyHKIIMOHUPYET IieNiasi CeTh WHTUOHUTO-
pOB aHTHOTeHe3a. B HacTosmee BpeMst MHOTHE U3 HUX Je-
TaJbHO OMUCAHBI. DTO: TPOMOOCTIOHINH 1,2, aHTHOCTaTHH,
9HAOCTATHH, Ba30CTAaTHH, HHTHOUTOp (pakTOpa pocra 3H-
norenus (VEGI), dparmenra ¢akropa pocra ImIacTHHOK
(PP4), pectur-nponudepun-nmonodusiii 6enox (PRB), Tka-
HeBble MHTHOUTOPHI MeTamuronpoTtenHas (TIMP 1,2), an-
THOMO3THH-2, TPOAYKTHl PAacUICIJICHUS MPOJIaKTHHA,
SPAPC u ocreononTtuH, ¢pparmeHT antutpom6buna III.
BonbIIMHCTBO SHIOTEHHBIX WHTHOUTOPOB ABISIETCS (par-
MEHTaMH O€JKOB, BXOISIINX B COCTaB HKCTPALECIUTIOISIP-
HOTO MaTpHKCa, CUCTEMBI CBEPTHIBAHHS, aHTHOTEH3UH-Pe-
HUHOBOH M KaJJIEKpenH-KHHUHOBOH cucteM [8]. B HOpMe B
TKaHH yCTaHABJINBACTCSl PABHOBECHE MEXKAY AHTHOTCHHBI-
MH (akTopamMH W UX WHrHOMTOpamu. [Ipm HOBOOOpa3oBa-
HUSIX OHO HapyIIaeTCsl, CABUTAsICh B 3aBUCHMOCTH OT COOT-
HOUIECHUSI: CTUMYJISITOPBI/HHTHOUTOPHI B CTOPOHY HEOAHTHU-
oreHes3a WJIHM ero OIoKupoBaHUs (puc.4).

ITo MHEHHIO psiZa aBTOPOB, KJIIOYEBBIM MOMEHTOM B
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[IpsiMoe noJaBJIeHHE POCTA COCY/I0B
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HenpsiMoe noaasieHne pocra cocyaoB
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Puc.5. CtpaTerus passutuns tepanuu, HanpaeneHHON Ha NodaBrieHne onyxoneBoro pocra
(npoTnBOONYXONeBas aHTUaAHrMOreHHas Tepanus)

3aIlyCKe HEOAHTHOTEHE3a SIBISIETCS] MHAKTHBALMSA (DYHKIIUH
reHa-cymnpeccopa pS53, KOTOPBI OCYIIECTBIAET KOHTPOIb
3a 9KCIIpecCHel HHTHONTOPOB aHTHOTeHE3a - TPOMOOCITOH-
JVHOB 1 M 2 myTeM akTHUBAaLMK TPAHCKPUIINH MX T€HOB, a
TaK)Ke KOHTPOJb 32 KCIPECCHEN aKTHBATOPOB HEOAHTHO-
TeHe3a IyTeM HOAABIECHUS TPaHCKPUIIMHU TeHa erbB, or-
Beyaromero 3a npoaykuuio VEGF, a Taxke TeHOB cemeii-
CTBa ras, cBsizaHHBIX ¢ dKkcmpeccueir VEGF u MMP.

Taxkum 00pa3oM, OIyX0iIb, OKPY>KaloIllee €€ MPOCTPaH-
CTBO - 3KCTPALEIIIOJIIPHBIA MaTPUKC ¥ MH(OUIBTPHPYIO-
M€ ero KIETKH, a TAKXKE COCYAUCTasl CETh MPEACTaBIAIOT
CO0OH enMHYI0 CHCTEMY , B KOTOPOil KOMIOHEHTHI perel-
TOPHO CTUMYJIHPYIOT POCT APYT APYyTa: OIyXOJEBbIE U OK-
pyXaroye ee KIETKH CTUMYJIHPYIOT Pa3BUTHE HEOAHTHO-
TeHe3a; KallWUIAPHAs CETh, B CBOIO OYEPElb, IIUTACT OILy-
XOJb, OKPY’KaIOIINE €€ KIETKH U HKCIpeccupyeT (akTo-
PBL, criocoOcTByOImME ee pocTy. Pa3peIB 3To# pemenTop-
HOW CBSI3U M SIBIISICTCS OJHUM M3 HANpaBICHUH MPOTHBO-
OITyX0JIEBOM OMOTEepamnuu, KOTOPOE MOIYyYHIIO HA3bIBAHHUE
aHTHAHTUOTEHHOH Tepamuu.

Crparerus cTpouTCs Ha MPSIMOM U OIOCPEJOBAHHOM
MIOJABJICHUHN POCTa COCynoB. B mepBoM ciydae - 310 610-
KHPOBAHUE PEIENTOPOB POCTA, MHTETPUHOB, MOJIEKYI ajl-
Te3UH, BO BTOPOM - TPSIMOE OJIOKHpPOBaHUE caMUX (haKTo-
POB pocTa M MaTPUKCHBIX METaJUIONPOTENHA3 (puc.S).

B Hacrosmee BpeMst H3BECTHO MHOXKECTBO aHTH-aHTHO-
TEHHBIX MPENapaToB, MPOXOAANINX NMPEAKINHUIECKHE U
KIIMHUYECKUE HCTBITaHUA. TONBKO B KJIMHHUKE WCIIBITHIBA-
I0TCS B HacTosee BpeMs 6oee 40 mpenapaToB. ITO - MH-
THOUTOPBI AaHTHOTEHE3a, TAKWe KakK: YHJOCTATHH, aHTHOC-
tatuH, KoHbloratel VEGF-Ttokcun, antaronnctel VEGF-
peuenropa, antutena k VEGF-peuenropy, Helrpanuzy-
omne VEGF-antuTena, HHTHOUTOPH W aHTAarOHUCTHI
MMP, uuroTokcuueckue cpeacra. biokupoBaHue aHru-
OTeHE3a HE BBI3BIBAET MPPaJUKALUK OITyXOJIH, HO OIPaHU-
YHBAET €€ POCT M 3KCIIAHCHIO, IEPEBOS 3a00JICBaHNE B
BSUTOTEKYIIUI XpOHWYECKH mporecc [6].

B onyxoneBoiil nporpeccur MHBa3HUs U METacTa3upoBa-
HUE ONPEACIAIOT, B KOHEYHOM UTOTE, HCXOJ 3I0KaYECTBEH-

HOTO 3a00JeBaHMs y OOJBFHOTO. DTH CIOKHEHIIHE TpoIec-
CBI BKJIFOYAIOT:

- NHBA3HIO OIYXOJIEBBIX KJIETOK B OKPYKAOLIYIO TKaHb;

- IPUKPETJICHNE OIMYXOJICBOM KIETKH K SHIOTEIHIO CO-
CY/IOB;

- MHTPHPOBaHHE B KPOBEHOCHBIN M JTUM(paTHUECKHUHA
cocyn;

- OUPKYJIIUIO B COCyax;

- IPUKPETIEHNE K SHIOTEIHIO COCYy/la B OPraHe MHUIIIE-
HU;

- BBIXO/l B TKaHb OPTraHa-MHIICHU C 00Pa30BaHHEM Me-
TaCTaTUYECKOT0 Ovara.

bnaronapst ”HTEHCHUBHBIM HCCIEIOBAHHUAM 3THX IPO-
LIECCOB K HACTOSIIIEMY MOMEHTY CTajl0 O4€BHIHO, YTO IO-
SABJICHHE WHBAa3MBHOTO M METACTATHYECKOTO MOTEHIHAIA
OITyXOJIEBOM KIIETKH HEPa3pBIBHO CBSA3aHO APYT C APYIOM
1 aCCOLIMMPOBAHO C NI3MEHEHUSIMU (DOPMBI KJIETKH 1 €€ MOp-
(horeHeTHYECKNX PEAKLUH, KOHTPOIUPYETCS OHKOT€HAMH,
TeHaMH-CYIPEcCOpaMy, FeHaMH-MOAYIATOPaMH U PEryJu-
pyeTcsl TMTOKWHAMM, Ha3bIBAEMBIMH «MHTOTC€H-MOTOTCH»
[9,10,11].

B mponecce nmproOpeTeHnsi METACTaTHYECKOTO TI0-
TEHIHaga B KJIETKE M3MEHseTCs ee (hopMa M HapyLIAIOTCS
ee MOp(OTreHEeTHIECKNE PEaKIUU: CIIOCOOHOCTh TPUKPETI-
JATBCS K CyOCTpaTty, MepeMentaThesi, B3anMOJeHCTBOBAT
¢ cyOCcTpaToM 3KCTPALEIUTIONSIPHOTO MATPUKCa U APYTUMH
KieTkamu. 1Ipu 3TOM POMCXOAAT Cepbe3HbIE H3MEHEHUS B
aKTUBHOCTH IIHTOCKEJIETa, CHCTEME MHKPOTPYyOOUeK, ¢o-
KaIbHBIX ¥ MEXKIJICTOUHBIX KOHTaKTaXx. Bce 310 mpuBoauT
K ociabJeHnuo aare3nu TPaHC(HOPMHUPOBAHHBIX KIIETOK C
BHEKJICTOYHBIM MAaTPUKCOM, W3MEHEHHIO (OciabieHuio u/
WIN YCUJIEHHIO, TI0 HEOOXOANMOCTH) KOHTAKTOB C APYTUMH
KIIETKaMH: OIYXOJIEBBIMH, HIOTEIHAIbHBIMH, Makpoda-
ramu, HeWTpoduiaMu u Ap., yTpare CyOCTpaTHOW 3aBHCH-
MOCTH M BO3PAaCTaHHIO MUTPANMOHHOW akTUBHOCTH [10].

OTH MpoLECcCH ONMCAHBI HA MOJEKYJISIPHOM ypPOBHE.
Tak, ocnabneHne (GpoKanbHBIX M MEKKICTOUHBIX KOHTAK-
TOB MPOHUCXOIUT C U3MEHEHHUEM YPOBHS JKCIIPECCHH Pla
MHTETPUHOBBIX PELETITOPOB, HOBBIIICHUEM WIIN TOHIKCHH-
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€M YPOBHSI MEMOpPaHHBIX WHTETPHHOBBIX, CEJIEKTHHOBBIX,
KaJIXEPHHOBBIX, IMMYHOIJIOOYTMHOBBIX MOJIEKYJT aAr€3HH.

OZHOBPEMEHHO C 3TUM, B OIyXOJIEBOH KIIETKE IPOMC-
XOZUT MEPEPETYIALHS CHHTE3a IPOTEOIUTHIECKHX (hepMeH-
TOB, CIIOCOOHBIX PaCIIEIUISATE CyOCTPaTHI SKCTPAISIUTIOISP-
HOTO MaTpHKCa, a TAKXKE UX MHIMOUTOPOB, JIEKTHHOB, BBI-
COKOMOJIEKYJISIPHBIX TJINKAHOB, CIIOCOOHBIX 3alIMINAThH
OITyXOJIEBYIO KJIETKY B KPOBSHOM pyCJI€ U OpraHe-MHUIICHH
OT Aerpajaluy, NPOAYyNUPYIOTCS MOJIEKYJIBI XeMOTaKcHuca
[10,11].

HecMoTps Ha orpoMHBIN MaTepuai, UMEIOLIUIICS B U3Y-
YEHUH TIPOIIECCOB MHBA3HHM W METACTa3MPOBAHUS, MHOTOE
ocraercst HesscHbIM. 11o3TOMy, B HacTofIIee BpeMsi B 3TOM
HalpaBJIeHUH OOJBIIOE BHUMAHUE yIENSACTCS JalbHEHIIe-
MY M3YYEHHUIO 3THX IIpoleccoB. B mmoHepckux paborax,
MOCBSIIEHHBIX METO/aM OJOKHMPOBAHUS MHBA3MU M METa-
CTa3MPOBAHMSI OIyXOJIEW B KA4eCTBE MMILEHEH MCIOJIb3Y-
10TCsl (POKANBHBIE U MEKKJIETOUHBIE a/IT'€3NOHHBIE MOJICKY-
JBI, 2 B KQUECTBE CPEICTB - aHTHTENA. [IpenxinHndecKue
HCCIIENOBAaHNS CBUACTEIBCTBYIOT O NMEPCHEKTUBHOCTH aH-
TUMETACTaTUIECKON TEepaIuy.

B nporecce Bcex 3TanoB OHKOTEHE3a OMyXO0JIeBast KIIET-
Ka BCTYIIAeT B Pa3INYHBIC KOONEPAaTHBHBIC B3aUMOJEH-
CTBHS C OKpPY’KaroIe TKaHbIO M HOPMAIbHBIMU KIIETKAMH
OpraHn3Ma-Xxo3snHa. DTH B3aUMOJICHCTBUS, B KOHEYHOM
UTOTE, MOJYNHEHB! 3aKOHAM BBDKHBAHHS JINOO OITyXOJIH,
100 OpraHu3Ma, B KOTOPOM OHAa BO3HHUKJIA M Pa3BUBAcT-
csl.

HmeroTcst 9KCIeprMEHTabHbIE JaHHBIE O TOM, YTO BCe-
O JIMIIb OJTHA U3 THICSYU WM JIECSITH THICSY BBICOKOMETAC-
TaTUYECKUX KJIETOK BBDKMBAET B KPOBSHOM pyclie, JUIs
HHU3KO03JIOKaYEeCTBEHHBIX KJIETOK 9TO COOTHOILIEHHUE COCTaB-
JISieT BCEro OAHYy Ha MIUIHOH [12].

3TO CBUAETENBCTBYET O TOM, YTO POCT OITyXOJH KOHT-
posupyercsi opranuzMoM. B opranusme BIpaboTaHo 2 myTH
00pb0BI ¢ HOBOOOpa3oBaHussMU. OJJMH OCHOBAH Ha OJIOKHU-
POBaHMH KU3HEHHO Ba)KHBIX IPOLIECCOB OIYXOJIEBOH KJIET-
KU, Ipyroi - Ha ee (PU3NUECKOM YHHUTOKEHHH.

[epBrIit MyTh CBSI3aH C CO3MAaHMEM YCIOBHH Ui OI0-
KHPOBaHUS MpolieccoB MeTacTtasupoBanus. OH peannsy-
eTcs 4epe3 BOCIPOU3BOJICTBO M CEKPEIHIO B OKPYIKAIOIEe
MIPOCTPAHCTBO HEOIYXOJIEBBIMU KIETKAMH OMOIOTHYECKH
aKTHBHBIX COCAMHEHUH - aHTarOHUCTOB (PAKTOPOB IPO-
rpeccun. OTpoMHasi POJIb B 3TOM OTBOJIUTCS HHTHOUTOpaM
aHTHOT€HE3a, aHTaroHucTaM (pakTOpoB POCTa M UX peEIerl-
TOpaM, aHTHAATE3UBHBIM MOJICKYJaM W aHTHXEMOATTpaK-
TaHTaM, aHTUIIPOTENHa3aM. B 3ToM mpolecce akTHBHOE
y4acTHe MPUHUMAIOT MUTEHANbHBIE KIETKH, Gpuodpodia-
CTBI, PHIOTEIHAIbHBIE KIETKH, TPOMOOIUTHI, SPUTPOLIUTEI
u kietkn RES.

ONUMHHAIMS OIyXOJEBBIX KIETOK B IPOIECCE MX MHI-
panuy B COCyIbl M UPKYJIISIIUS IO HUIM BO MHOTOM 3aBHCUT
OT COTJIACOBAHHOCTH B3aWMOJEHCTBHSI CHCTEM CBEpPTHIBA-
HUS KpOBH U (puOpmHOIM3a, KHHHHOOOPA30BaHUS, aHTHO-
TEH3UH-PEHUHOBOM U MIPOCTarjaHAMHOBOM CHCTEM, TaK KaK
UX HOpMaJbHOE B3aUMOJEHCTBHE MEXIY COOO0H 1 ¢ SHIOTE-
JIMEM COCYJIOB NPEMATCTBYET NPUKPEIUICHHUIO OITyXOJIEBBIX
KJIETOK K 9H/IOTEJINIO ¥ CO3/Ia€T TEM CaMbIM HEBO3MOXKHOCTb
BBIXOZIa B KPOBOTOK W/WJIM M3 HETO.

Hpyroii myTs OOpEOBI OpraHM3Ma ¢ OIMyX0JIbI0 OCHOBAH
Ha (pU3NYECKOM YHHUTOKEHHHU OIyXOJICBBIX KIETOK KJIET-
KamH xo03sinHa. [10 cCOBpeMEHHbBIM TaHHBIM, €TO OCYIIECTB-
JAI0T ABE d(PPEKTOpHBIE CHCTEMBI IPOTHBOOIMYXOIEBOM
3aIIUTHI - HecTIelM(UIecKast CHCTEMa ITPOTHBOOITYXOJIEBOM
PE3UCTEHTHOCTH, BPOKICHHOTO MMMYHHUTETa M CHCTEMA
crieruduaeckoro T-KIIeTOYHOTO0 UMMYHHTETA - Tpuodpe-
TEHHOTO UMMyHHTeTa (Tabn.2) [12,13].

[NepBas cucrema UCIOIB3yeT B KauecTBe () (PEKTOPHBIX
kinerok Ho, M n NK-knetku, paboraer 1mo npuHUHITY
YHUYTOXCHUS «HE CBOETOMIMIIN «M3MEHEHHOTI'O CBOET0», HE
TpeOyeT OOJIBIIOr0 KOJMYECTBa BPEMEHH ISl OCYIIECTB-
JICHUSI KUJUTMHT'A U CTIOCOOHA YHHUUYTOXKUTh €IMHUYHBIC KJIET-
ku. EcTh mpencraBieHue o TOM, YTO CHCTEMa €CTECTBEH-
HOM PE3UCTEHTHOCTH SIBJISIETCS [IEPBOM JINHKEH 0TOOpa OIy-
XOJIEBBIX KJIETOK B OPIaHU3ME, U YTO BCE BBDKMBILHUE OIy-
XOJIEBBIE KIIETKH YCTOMHuMBHI K aedictBuio Hd, Mo n NK-

Ta6nuua 2. MpoTuBooNyXxoresasl 3aluTa opraHnaMa (MMMYHOMOTMYECKWA Haf30p)
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Puc.6. MexaHuambl 6J'IOKVIPOBaHVIF| pa3BuTUs 3 HEKTUBHOIO MMMYHHOIO OTBETa Ha Onyxosib B OpraHn3ame

KJIeTOK. MexaHu3Mbl B3aUMOACHCTBUS ONyXOJIEBBIX KIe-
TOK ¢ cucteMmoil EP u3yueHsl HeJOCTaTOUHO, HO B HACTOA-
1iee BpeMst 3Toi npobiiemMe, Kak O4eHb BaKHOW B TIPOTHBO-
OITyXOJIEBOHM 3allIuTe, yAeNsieTcsl Bce OoJbliee BHUMaHHUE
(tabm. 2).

Haub6onee usydenst NK-kierku. Ha HuX oOHapyskeHO
2 TUNa PeLenTOPOB - AKTUBUPYIOMINH (1-bIi THIT) U HHTUOU-
pytomuii (2-oi Tvn). MUIIEHBIO 11 pelenTopoB 1-ro Tuma
seisitorest 0enmkn MHC 1 knmacca, uist perentopos 2-ro Tuna
- TIMKOMPOTEU bl U JHUNononucaxapuasl. Hanuuue penen-
TOpoB | THNa Ha KJIETKe-MHILIEHHU HajlaraeT 3alpeT Ha IU-
TOJIUTHUYECKOE JIEHCTBHE, IPU OTCYTCTBUM HA KJIETKE-MH-
mwenn MHC [ kiacca BkIto4aeTcsi akTUBUPYIOIIMNA pelier-
TOP M IPOUCXOJUT 3aIyCK IUTOJIUTHUYECKOro AeiCTBUS.
KocBeHHBIM NMOATBEPkKAECHUEM TOrO, YTO CHUCTEMa HecIe-
IU(QHUYECKOH 3alMTHI BBITOJIHSAET QYHKIIMU TIEPBOTO Oaph-
epa, SIBISIIOTCS JaHHBIE O TOM, YTO OOJIBLIIMHCTBO OIMYXO-
neit yenoseka coxpansror MHC I knmacca Ha moBepXHOCTH
OITyXOJIEBBIX KJIETOK. VICKIIFOUeHHEe COCTaBJISIOT PETHHOO-
JIacTOMa, MEJNKOKJIETOYHBIH paK JIETKOr0, XOPUOHAIHUTE-
nuoma [11]. DT naHHBIE CBUAETENBCTBYIOT O TOM, YTO
cucreMa Hecneun(pHUeCKON 3alllUThl YHUYTOXKAET MOJaB-
JIsitolee OOJIBIIMHCTBO OIYXOJIEBBIX KJIETOK B OpraHH3MeE,
He Hecymux MHC- I xnacca.

Cucrema crienudpuyeckoro MIMMYHHOT'O OTBETa UCIIOJb-
3yeT B kadecTBe 3(P(PEKTOPHON KIETKH IIMTOTOKCUYECKHUH
T-nmum¢ouur, paboTaeT Mo NPUHLIUIY YHHUYTOKEHHS «Uy-
XKOro» (OIyXOJIEBOH KJIETKH, HECylel crnenupuiecKue
OITyXOJIEBbIE aHTHUI'€HBI), TPEOYET OIpEeeTICHHOr0 BpeMe-
HY JUIs Pa3BUTHS PEaKkIMU OTTOP)KEHHs, CIocOOHa pearu-
poBath Ha omyxouseBbli y3en pasmepom 10.000 u Gosee
KJIETOK M CO37aeT MMMYHOJIOTHUECKYIO MaMsTh (Tadui.2).

B Hacrosimiee BpeMs mmokaszaHo, 4To st 3QPEeKTUBHOM
rerepanuu L{TJI - CD8+ - He0O0X0qMMO OCyIIeCTBICHUE 3-
X 3BEHBEB: KOMIUIEKCA CHELU(PUYECKOrO OIyXOJIEBOI'O aH-
turena ¢ MHC 1 knacca, xoMIiekca creru)uueckoro
OIyX0JIeBOro anTureHa ui ero aepusaros ¢ MHC II xnac-
ca, IPEJCTaBICHHBIX HA MOBEPXHOCTU T.H. aHTHIEH-TIpe-
3EHTUPYIOIIUX KJIETOK, a TaKXKe KOMILJIEKCa LIUTOKHMHOB U
KOCTHMYJIUPYIOINX (hPaKTOPOB, KOTOPbIE CEKPETUPYIOTCS
JK npu ee aktuBupoBanuu COA.

Takum oOpazom, /Uil peann3aniyd yYHUYTOKEHUS OITy-
XOJIEBOH KJIETKH CHUCTEMOI MpHOOPETEeHHOr0 MMMYHHTETA
HEoOX0AMMO HaJIH4Me tocTaToyHoro konuuecrsa JIK, cro-
COOHBIX K aKTHBAIMH, CIeHU(UUECKOTO OIyXOJIEeBOTO aH-
TUT€HA, KOTOPBIM MOXET 3amyckaTh kak aktuanuoo JIK,
Tak U y3HaBaHue mumeHu L[TJL.

BonpmMHCTBO OmMyXxonel yenoBeka SBISIOTCS CIIOHTaH-
HBIMU U OIYyXOJI€acCOILMMPOBAHHbIE aHTUI'CHBI, OOHApY-
JKEHHBIE Ha KJIETKaX, NpUHaJUIeXkKaT K TKaHecnenuduiec-
KHM, OpraHocienu(pUYecKuM WIn OHKO(]ETaIbHBIM, YTO
MOJKET BBI3BIBATH TOJEPAHTHOCTh B OPraHU3ME XO35UHE U
CO3J1aBaTh OIpeJIeJICHHbIE MTPOOJIEMBl ¢ y3HaBaHUEM OITy-
XOJIEBBIX KJIETOK. VICKIIIOUEeHHE COCTABISIIOT crienuduyec-
KH€ OIyXOJIEBbIE aHTUTEHbI, MHAYyLMpOBaHHbIe Y D-001y-
YEHUEM, OHKOTCHHBIMH BHPYCAMH, XMMUYECKHUMHU arcHTa-
Mu. OJHaKo, KaKk MPaBUIIO, SKCIPECCUSI ITUX aHTUIE€HOB
Ha KJIETKaX HEBBICOKA, J1a U CAaMHX 3THX OIyXOJed B Mpo-
LEHTHOM OTHOIIEHUH CYIIECTBEHHO MEHBIIIE, UeM CIIOHTaH-
HBIX.

B Hacrosmiee BpeMsi 04eHb 00JIbIIOE BHUMAHHE yIels-
eTCsl aHAIM3y MEXaHW3MOB OJIOKMPOBAaHHMS MMMYHHOTO
OTBETa C LENIbI0 OTMEHBI 3TOH cutyaunuu. Ilpexne Bcero,
Juisl GYHKIMOHUPOBAHUS CHCTEM KaK BPOXKIAEHHOT'O, TaK U
PUOOPETEHHOTO UMMYHHTETA BaXKHO JI0CTATOYHOE 00IIee
KOJIMUEeCTBO 3P (PEKTOPHBIX KIETOK; UX yTpaTa IpH UMMY-
HOJZe(UIMTAaX MOXKET BECTH K HEKOHTPOJIMPYEMOMY POCTY
oryxoyid. BTopsiM, BechbMa CyIIECTBEHHBIM 0OCTOSITEINb-
CTBOM 15l 00EMX CHUCTEM SIBJISI€TCSI MX OJIOKMpPOBAaHHE MH-
THOMTOPHBIMU MOJIEKYJIAMH - UMMYHO/IEIIPECCAHTAMH, CEK-
peTupyeMbIMH onyxoJbio - FAS-L nurannoM, BbI3bIBaIO-
niemy arnonto3 3¢ dexropHbix kietok, TNF-beta, mpocrar-
nannuHa A2 u np. (puc.6).

MexaHM3MaMH, OTBETCTBEHHBIMU 332 HEI(P(PEKTHBHYIO
paboTy cUCTeMBbl IPHOOPETEHHOIO UMMYHHUTETa MOXET
OBITH TOJIEPAHTHOCTh K aHTHI'€HAM OITYXOJIH, HU3Kas SKCII-
peccus OIyXOJEeBbIX AHTUI€HOB, CHHXKEHUE JKCIPECCHU
a/IF€3UBHBIX U KOCTUMYJIMPYIOIIUX MOJIEKYJI, a TAK)KE KOM-
miekcoB rucrocopmectumoctu I u Il knmacca, nHakTUBa-
st crumynupytomtet pynkiun JIK ornocurensho LTI u
T-xenmepos (puc.6).

B HacTtosiee Bpemst pa3padaTsiBaeTCsi MHOXKECTBO Me-
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TOJOB TMOBBIIEHHS 3(PHEKTHBHOCTH JEHCTBHS CHCTEM IIPO-
THUBOOITYXOJIEBOW 3alUThl. B mepByro ouepenb, 3TO - KOp-
peKnust BTOPUIHOTO MIMMYHOAE(UINTA ITyTEM UCTIONIB30Ba-
HUSI aHTHOKCHUAAHTOB ¥ UMMYHOMOJYJISITOPOB. MUIIIEHBIO
9TOH Tepanu ABISFOTCS KoMoHeHTH AOC 1 IpeiecTBeH-
HUKH MMMYHOKOMIIETEHTHBIX KIJICTOK.

HemanoBa)xHBIM MOMEHTOM SIBIISICTCS aKTHBALUSI CHC-
TEMBI HECIeHU(PUIECKONH PE3UCTECHTHOCTH ITOCPEICTBOM
yemnerus ¢ ¢pextopapx cBoiictB M®, HO n NK-kinetok
[12,13].

OnHUM U3 CaMbIX CYIIECTBEHHBIX MOMEHTOB NPOTHBO-
OITyX0JIEBO OOpPBOBI B HACTOSINEE BPEMs SBISETCS aKTH-
BallUsl CUCTEMBI crielupuiaeckod T-KIEeTOYHON 3amuTHI.
Pa3pabarsiBatoTcss METOBI HOBBIMICHUS WMMYHOTCHHOCTH
OITyXOJIM, aKTUBAllUM aHTUTEH-TIPE3CHTUPYIONINX KIETOK,
MIPEOI0JICHUE TOJEPAHTHOCTH K OIyXOJEBBIM KIETKaM H
aKTHBAIMsI IMMYHHOTO OTBEeTa. MUIICHAMH B 3THX HCCIIE-
JOBaHUS SBISIIOTCA OIyXoJeBble KiIeTkH, 1K, InToKnHSI,
KOCTHMYJISITOPBI.

CpencTBa, UCTIONB3yeMBbIe TS TTOBHIIEHHS (P (EKTHB-
HOCTH 3(pPeKTOPHBIX NEHCTBHUI TPOTHBOOITYXOJICBOH 3aIIIH-
TBI, IPUMEHSIOT B HACTOAIIEE BPEMS caMble pa3sHOOOpas-
HbIE. DTO - IMMYHOMOYJISITOPBI, KOJIOHUECTUMYTHPYIOIIHE
(hakTOpPBI U TUKBUIAINN UMMYHOJIC(QHUINTA, TUTOKHHBI
U akTUBanuH 3()(HEKTOPHBIX W aHTHUTECH-TIPE3CHTUPYIO-
mux knerok [13,14,15].

OrpomHasi poiib OTBOANTCS LUTOKMHAM M MPOLUTOKH-
HaM KaK CTUMYJISITOPAaM CHCTEMBI IPOTHBOOITYXOJIEBOH 3a-
IIUTHL, YK€ 3apPEKOMEHIOBABIINM ceOs B KIIMHUKE [16].

Ocoboe 3HaueHKe IPHOOpETaeT CO31aHNE METOJIOB UM-
MYHOCTHMYJISIIMU OpraHu3Ma C UCIIOJIb30BaHHEM BaKIIVH,
NPU3BAHHBIX, C OJJHOH CTOPOHBI, NOBBICUTH HUMMYHOTI'EH-
HOCTbB OITyXOJIeH, a, C Ipyrol - CTUMYJIHPOBATh LIUTOTOK-
cuueckoe nercreue [15].

B Hacrosiee Bpemst pa3padOTaHO MHOKECTBO BapHaH-
TOB . DTO BaKUMHBI Ha OCHOBE HOPMAJIbHBIX, CTBOJIOBBIX,
omyxoJieBbix, neHnputHbix, NK u AK - kierok, Tpancdop-
MHUPOBaHHBIX CIIENU(PUUECKUX OIyXOJIEBBIX aHTHUIE€HOB,
nutoknHoB, MHC-I, I, menTuaHble BaKIIUHbI, BAKIIMHBI
Ha ocHoBe JIHK u PHK. Nmeromuecs B HacTodiiee BpeMs
JlaHHBIE CBUJETEIBCTBYIOT O TOM, YTO MMMYHOTEpAIUs
MOXET HNPUBOJHUTH K YHUYTOXKECHHUIO OMYXOJIEBBIX KIIETOK,
OJTHAKO X Macca He J0JDKHA OBITh OOJIBIION.

HEH U asl TEH anu si

Takum oOpazoM, B pamMKax OHOTepamuu IperycMmar-
pHUBaeTCS MHOTOIUIAHOBOE BO3JIEHCTBHE Ha OMyXOJb: Mps-
MO€ BO3JICHCTBHE Ha OIMyXOJIEBBIC KJIETKH, OJOKHPOBaHUE
Pa3NUYHBIX 3TANOB PAa3BUTHUS OITyXOJEBOTO OYara, a Tak-
K€ BO3JICHCTBUE HA KOMIIOHEHTHI IPOTUBOOITYXO0JIEBOU CH-
cTeMbl. B OnoTepannu OCHOBHBIM OCTAeTCsl TOUCK CPEJICTB,
HaIlpaBJICHHBIX HETIOCPEICTBEHHO Ha OIyXOJb U peau3y-
IOIINXCS Yepe3 MHIHONPOBaHNE KJICTOYHOTO JENICHNUS, Tpe-
pBIBaHME ayTOKPHHHOW M NMAapakpUHHON CTUMYJISIIUH OITy-
XO0JIEBOTO pOCTa, MHAYKIUSI HOPMAIBHOU O PepeHIHPOB-
K{ U 3amyck anonrto3a. OrpoMHOE BHUIMAaHUE B HACTOSILEE
BpeMsI yIeISIeTCsl TakKe pa3padoTKe M arpobanuy mpera-
paToB C AaHTHAHTHOTCHHBIMH M aHTHMETACTaTHIECKUMHU
CBOHCTBAMHM, a TAK)K€ METOJaM MMMYHOTEpANHH paka.
MumeHsamMu Ui OMOTEpaniy CIIy>KaT Pa3IndHbIE OTAEIEI
OITyXOJIEBBIX KJIETOK M OKPYXKAIOIINX NX HOPMaJIbHBIX KJIe-
TOK M KOMIIOHEHTOB CTPOMBI, & TaKXKe KJICTOK MMMYHHOH
cucrembl. CpescTBa, UCTIONb3YEMBbIE JUTS Pa3BUTHS METOIA
OmoTepanuy B HACTOSIIEE BpeMs TOXKE BECbMa pa3HOOO-
pas3Hbl. DTO TeHHBIE KOHCTPYKINH, OMOIOTHYECKH aKTUB-
HBIE COEJMHEHNS1, MOHOKJIOHAIbHBIE AHTUTENA, CHHTETHIEC-
KM€ MENTHIbl 1 HA3KOMOJEKYISIpHBIE BELIECTBA U .
(puc.7).

WTtak, 3a mocnenHee AeCATHIETHE N3MEHIIIACH KOHIIETI-
LUsI TIPOTHBOOITYXO0JIEBOM Teparuu. OTpeeNuInch Crenu-
(udeckre MUIIEHH BO3IEHCTBUH, IIOTy9E€HO OTPOMHOE YHC-
JIO areHTOB, HANPABJICHHBIX K 3TUM MUIICHSM.

JanpHenmuye ycrnexu B pa3BUTUU 3TUX HaIpaBJICHMUI,
BO MHOTOM, OyAyT 3aBUCETH OT CIIEIM(UIHOCTH U TOCTYII-
HOCTH BBIOpPaHHBIX MUILIEHEH M BO3MOYKHOCTH crienuduyec-
KOM JTOCTaBKM K HUM IIPOTHBOOITYXOJIEBBIX arcHTOB.
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