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ITPOTHOCTUYECKAA 3HAYVMOCTD ITPOTEA3 Y BOJIbHBIX
INTOCKOKIETOYHBIMI KAPIIMHOMAMM I'OJIOBbI 1 ITEN

I'Y HUUM onxomorun THIL CO PAMH, Tomck
Nucruryt umenn W, Credana, JTobiasHa, ClroBeHst

B npecraBieHHOM 0030pe paccMaTPUBAIOTCST OITyXO0JICACCOI[MUPOBAHHbIC MTPOTEA3bl B KaYeCTBE
(bakTOpOB 1IPOrHO3a 00IIel 1 Ge3pelIMBHON BbIAKNBAEMOCTH GOJIBHBIX MIJIOCKOKJIETOUHBIMU Kap-
IIMHOMAaMH TOJIOBBI M TleW. AHAJIM3UPYETCsT MTPOTHOCTHYECKAsT 3HAYMMOCTD TPeX TPYII MpoTeas:
CUCTEMbI aKTHBAINHN TIJTa3MUHOTEHA, MATPUKCHBIX METAJIIIOTIPOTenHA3 1 KaTerncnuuoB. Ocoboe BHU-
MaHue y/ieJleHO MaTPUKCHBIM META/IJIONPOTENHA3AM Kak HarOoJiee IepCreKTUBHBIM POrHOCTH(M-
kaTopaMm. CoBpeMeHHbI€e TaHHbIe, TOJTyYeHble Ha 9KCITEPIMEHTATBHOM 1 KITMHUIECKOM MaTepuare,
CBU/ICTEJIBCTBYIOT O IIMPOKUX MEPCIEKTUBAX MCIIOJb30BAHUS OILyX0JICaCCOIMUPOBAHBIX 11POTEA3
JUISL TIPOTHO3a BBIKMBAEMOCTH, METACTa3MPOBaHUs, a TaKKe OTBEYAEMOCTH HAa XMMHUOTEPANHIO Y
GOJILHBIX OTIYXOJISIMK TOJIOBBI U LIEH.

KioueBble ciioBa: IJI0CKOKIETOUHbBIE KaplMHOMDI I'OJIOBbBI U II€U, CUCTEMA aKTUBAIlUW TIJTa3MUHO-

TeHa, MaTPUKCHbIE METAJLJIOIIPOTENHA3DbI, KaTEIICUHbI

B nacrosiiee BpeMs IIIOCKOKJIETOUYHbIE KapIIHO-
Mol ToioBel 1 Tien (ITKTTIT) yaep:xkuBatoT Bemyrime
HO3UIUN B CTPYKTYPE OHKOJIOTHYECKON 3abosieBae-
MOCTH U CMEPTHOCTHU. J[JIsT YCIEeNTHOTO JIeueHus 3710~
Ka4eCTBEHHbBIX HOBOOOPA30BaHNUI 9TON JIOKAJIM3AI[UK
HeobxoauM AnddepeHIpPOBaHHbIN MOAX0L B OIpe-
JleJIeHU N JIeueOHON TAKTHKH, & B KasKIOM KOHKPETHOM
cilyvae WHAUBHya bHas mporpamma [1]. Beibop me-
TOJ/IA JIeYeHUsT OOBIYHO 3aBUCUT OT KJIMHUKO-MOPHO-
JIOTMYECKUX MapaMeTPOB OIYXOJIU: JIOKATU3AINA W
obbeMa OIyX0JIEBOTO 0Yara, HaJWYUs METACTA30B B
JUM(bATUYECKUX Y3JIaX U CTENEHU TUCTOJIOTUIECKO
muddepennupoBku Tkanu. OHAKO HA PaHHUX CTa-
JISIX OITYXOJIEBOTO TPOIecca ATU MPOTHOCTUYECKUE
(akropsr yacto He achdexruBubl. I3BecTHO, 4TO MTPH-
GJIMBUTENIBHO 25% TAIIMEHTOB UMEIOT CKPBITHIEC METa-
crasbl B imMdarndeckre yaibl [29]. Ocobbie mpobiie-
MbI BO3HUKAIOT C JIeYeHUEM UMEHHO TaKUX MaIlMeHTOB,
Y KOTOPBIX KIMHUYECKU He OTIPE/IeNIIIOTCS METacTa3bl:
JIOJIKHBI JIH OHU TI0JIyYaTh Bech 00beM JieueHust. st
peleHust TTOJOOHbBIX TPAKTHYECKUX 3a/[a4 BO3HUKAET
HOTPeGHOCTh B JIOMOJHUTEIbHBIX [TPOTHOCTUYECKUX
(bakropax, KOTOpble MOIJIM Obl OTpakaTh (hakTHYeC-
KOEe COCTOSTHHE OITyXOJIeBOI TPOTPeccuu W JlaBaTh
00bEKTUBHBII TIPOTHO3 PA3BUTHUS OOJIE3HU.

B mporecce kaHIeporeHesa MaJTUTHU3UPOBAH-
Hasl TKaHb HAYMHAeT MPOM3BOJIUTH TAaK Ha3bIBaEMbIC
«MapKepbI OTYX0JIEBOI MTPOTPECCUI» — TIPOIAYKTHI, He
CBOICTBEHHDBIE HOPMAJILHBIM KJIETKAM, HO HEOOXO/H-
MbI€ JIJIST PEasTU3aIIH T€X WU MHBIX CBOWCTB OMYXOJIH
[38]. CorsacHo coBpeMeHHBIM IIPe/ICTABIEHHSIM O Me-
XaHMU3MaxX METACTa3WPOBAHUS JIJIsi MHBA3UBHOTO POC-
Ta, MHTPA- U DKCTPABA3AIMH OILYyXOJIEBBIM KJIETKAM
HEOOXOIMMO TIPEOI0JieBaTh Oapbhepbl B BUje Gasaib-
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HBIX MeMOPaH, 9KCTPAKJIETOYHOIO MATPUKCA M TKaHe-
BBIX CTPYKTYP. JLJist 9T0T0 (CaMOCTOSITEILHO UJTH C TIO-
MOTI[BIO CTUMYJISIIIUU KJIETOK OKPYKaIOIIeil CTPOMBI )
MAJIMTHU3UPOBAHHBIE KJETKH BbIPabATHIBAIOT —PSIJL
MIPOTEOJUTUYECKIX (DEPMEHTOB, KAXKIBIN 13 KOTOPHIX
B HaCToOsIlee BpeMs TIPETEeH/AyeT Ha Posib (axTopa
IIPOrHO3a OITyX0JIeBOH nporpeccun. Kpome Toro, yun-
THIBask KO-KaHIEPOTEHHBIN a(hheKT psia mpoTeas, ux
CII0COOHOCTh AKTUBMPOBATH (haKTOPbI POCTAa ¥ TIOJ-
JIEPKUBATH JKU3HECTTOCOOHOCTD OMYXOJIEBBIX KJETOK,
9TH IPOTEasbl MOTYT OBITh IOJIE3HbI /s TPOTHO3A
omnyxoJsieBbIX peruauBoB [38]. [IpeacraBasercs Baxk-
HBIM U3Yy4YeHME W DHOTEHHBIX HHTMOMTOPOB TIPOTEas,
TaK KaK MMEHHO HapyIlleHIe TOHKOTO OalaHca poTe-
a3a/MHruOMTOP MPUBOAUT K aKTUBAIMU [IPOTEOJIN3A.
[ToaTomy ompesiesieHre IKCIIPECCUI TIPOTEA3 W UX WH-
ruOUTOPOB, TIO3BOJISIONIUX ITOJYYHUTD IIPEACTaBICHIE
0 peaJbHOM COCTOSTHUM OIYXOJIEBOW MPOTPecCUu W
c/leJIaTh JIOCTOBEPHBIN MPOTHO3 BO3HUKHOBEHUS Me-
TACTa30B U PEIUAUBOB, MOIJIO OBI TOMOYb ¢ BBIGOPOM
TAKTHKK OTIEPATHBHOIO BMEIIATEIbCTBA Y OOJIBHBIX C
OTTYXOJISIMU TOJIOBBI U TIIEN.

[Tporeasbl, KOTOPbIE Yallle BCero oOHapyKUBAIOT-
cs1 B OIYXOJISIX U UTPAtoT HauboJjiee BaKHYIO POJIb B
pPacIpOCTPAHEHHOCTH OITyXOJIEBOTO TPOIlecca 1 Me-
TACTa3UPOBAHWH, MOKHO Pa3/IeIUTh HA TPH TPYIIIIBI:
cUCTeMa aKTUBAIUH [JIA3MUHOTEHA, MATPUKCHBIE Me-
TAJIIOTIPOTENHA3BI U KATETICUHBI.

Cucrema akTHBallMHU IUIA3MUHOTEHA

B TKaHU OMyX0JIM TPOUCXOAUT BBIPAaOOTKA KOM-
IMOHEHTOB CHCTEMbI aKTUBAIINU T1IJIA3MOTEHA, KOTOPast
COCTOUT M3 IJIAa3MUHA, aKTUBAaTOpa TLIA3MUHOTEHA
ypokunasuoro tumna (u-PA), penenrtopa u-PA (u-
PAR) u unru6urtopos u-PA (PAI-1, PAI-2). AkTuBa-
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TOP IJTA3MUHOTEHA YPOKUHA3HOTO TUTIA BHIPAOAThIBA-
€TCs KaK HEAKTUBHBIN TIPOIH3UM, TIOCJIE CBSI3bIBAHUS
€O CBOUM CriennuaecKiuM MeMOPaHHBIM PEIENTOPOM
OH aKTUBUPYETCST U CTAHOBUTCST CIIOCOGHBIM KaTaJIk-
3UpOBaTh IIpeBpallleHue JIa3MUHOTCHA B TJIA3MUH.
B cBoto ouepenp, TIA3MUH MOKET CaMOCTOSITEIHHO
JIETPAJMPOBATh PNl KOMIIOHEHTOB 9KCTPAKJIETOYHO-
ro marpukca (9KM), HO ry1aBHOE, aKTUBUPYET TIPO-
METAJLTIOTPOTEA3bI, KOTOPBIE CIIOCOOHBI K THIPOJIH3Y
Bcex komroHeHToB KM, Takum crocoboM Hauu-
HaeTcsl MPOTEOJTUTUYECKUN KacKaJl B OILYXOJIeBOM
TKaHM, ¥ M03ToMY U-PA cumTtaeTcst KIoueBol MoJe-
KyJIOi, 3allycKaiollleil Bech Ipollecc IIPOTeosu3a B
omyxoan |5, 15].

Hazesxpl, cBsizanibie ¢ 60JbII0it mHGOPMATHB-
HOIi IIEHHOCTBIO OTIPe/Ie/IeHISI KOMITOHEHTOB CUCTEMBI
AKTHBAIINH [IJTA3MIHOTEHA B OIIYXOJISIX U KPOBU OHKO-
JIOTHYECKUX OOJIBHBIX, B 3HAYMTEIBHOU CTEIEHH OII-
pasmaimuck. B 1988 roay Duffy M.J. et al. coobrmim,
4TO y GOJBHBIX PAKOM MOJIOUHOI JKeJIe3bl ¢ BBICOKOIT
AKTUBHOCTBIO U-PA B IIepBHUHOM oOYare MeTacTasbl
Pa3BUBAIOTCSI TOPA3I0 ObICTPee, YeM Y OOBHBIX ¢ HU3-
KO aKTUBHOCTHIO (hpepMeHTa. JTU MePBOHAYAIIbHbIE
PE3YJIBTaThl GBI MHOTOKPATHO TIOATBEPAKIACHBL. [[Jist
paka MOJIOUHOI KeJjie3bl B HacTostiee BpeMs u-PA siB-
JISTETCST CAaMbIM MOITHBIM (haKTOPOM TIPOTHO3a, Hesa-
BHCHMBIM OT TAKUX TPAAUIIMOHHBIX TIPOTHOCTHYECKUX
(bakTOpPOB /st 3TOI GOJIE3HH, KAK pasMep M TUCTOJIO-
TMYECKUH THIT OITyXO0JIN, HaJuune JUMQOTreHHBIX Me-
tactasos. [lo cratTuctTudeckot 3HaummMoctu u-PA mpe-
BOCXO/IUT IPyTre GHOTOTUYECKUEe MapKePbI (PENENTOP
ACTPOTEHA, PEIENTOP MPOTeCTEPOHa, PS3), SBISIETCS
caMbIM OOBEKTHBHBIM TIPOTHOCTUYECKUM (HaKTOPOM
BBIKMBAEMOCTH B Tpytie GOJbHBIX 6e3 JuMbOreH-
HBIX MeTacTa3oB [15]. Beicokue ypoBuu u-PA takike
KOPPEJUPOBAIN ¢ HEOJATOMPUSITHBIM [TPOTHO30M Y
MAIMEHTOB € PAKOM JKEJIY/IKa, PAKOM IIPAMOI KHUIIKH,
PaKOM MOYEBOTO Ty3bIPsl, SMYHUKA, TPOCTATHI [, 15].
Bmecre ¢ TeM HEZOCTATOYHO HMCCIEOBAHA TIPOTHOC-
TUYECKAST POJIb KOMIIOHEHTOB CUCTEMBI aKTUBAIMH
[IJIA3MUHOTEHA B OILYXOJISIX TOJIOBBI U IIIEH.

B 1995 roay Bialkowska A. et al. usmepuiu xoH-
nenrparuu t-PA, u-PA u PAI-1 B kpoBu 20 nanum-
€HTOB C PAKOM ropraHu U oOHapy)uau, uto y 40%
6OJIbHBIX B KPOBU ObljIa yBeJIMYeHa akTUBHOCTH PAT-
1 110 cpaBHEHMIO € ITUM TTOKa3aTeseM KPOBH Y 37I0PO-
BbIX Jiiofielt [7]. IloBbimennbie kontentparu PAT-1
Obutn o6HapyskeHbl 1 B TkaHsax ITKTTII, a takxke B
Meracrazax JuMdarndeckux ysioB [73].Yasuda T.
et al. B 1997 rony uccienoBanim KOppeIsiuo MEKILY
MMMYHOTHCTOJIOTHYECKON aKcrpeccreit u-PA, t-PA,
PAI-1 n xmmamyeckoir xapakrepuctukoi ITKIT n
OOHAPYKUIIN 3HAYUTEJILHYIO KOPPEJSIIUI0 MEKILY
PAI-1 axcmpeccueti 1 omyxosieBsIM pa3mepoM [70].

B nosioctu pra, McKI0o4as A3bIK, yPOBHU 9KCIIPEC-
cun MPHK PAI-1 u u-PA Oblin Bblllie B OILyXOJISIX,
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4eM B HOPMAJIbHBIX TKaHSIX. B OmyXoJisix si3bika Obljia
obHapy:keHa nosbimennas akcrpeccuss MPHK aTux
roKasarteJiell Mpu HAJIMYnu MeTacTa3oB [46]. lannbre
0 paKy TOPTaHU JIOCTATOYHO MPOTUBOPEUMBHI. Tak,
Leto G. et al. B 2001 rozy o6Hapy ki 3HAYUTETHHOE
TOBBITIIEHNE YPOBHS aKcipeccun u-PA B omyxosmn
y HAIMEHTOB € MECTHO-PACIIPOCTPAHEHHBIM PAKOM
ropraau II1/IV craguu mo cpaBHEHWIO CO CMEKHON
CMBKUCTON 060104KOM. XOTSI MOBBIIIEHHBIE YPOBHU
aKcrpeccuu U-PA B omyXoJrsixX He MOKa3aan HUKaKon
KOPPEJIAIUN € KIMHUKO-MOP(hOJIOTHIECKUMHU T1apa-
MeTpaMU, TAKOH MMOKA3aTesb, KAK OTHOIIICHHE YPOBHS
aKcIIpeccuu u-PA B OIyX0JIX K YPOBHIO 9KCIIPECCUN
u-PA B HopmaubHOiT TKauu (T /N) ObL1 BhIIie B H0see
arpeccuBHBIX OIYyXO0JIsiX (¢ MeTacTazaMu B TumMdaru-
YeCKUX y3JIax, B IJIOX0 U yMepeHHO auddepeHiupo-
BaHHDIX, B OITyX0J1s1X IV eraznu, B OIyX0JIsaX Mo/roJio-
COBOM TIeJIN ). DT JaHHBIE TOBOPSAT O 3HAUNTEJbHBIX
U3MeHeHusX peryJsiiuu u-PA B Gosiee arpeccuBHBIX
7 pacrpocTpaHeHHBIX hopmax paka. OmgHAaKO Mccie-
JIOBATEJIAM HE Y/aJ0Ch BBISIBUTH 3HAYMMOCTD OIIpe-
nesieHust U-PA 117151 IPOrHO3a Pa3BUTHS paKka TOPTaHU
III/TV craguu [37]. Kpome Tor0, He ObLI0 0OHApPYIKe-
HO CTAaTHCTUYECKH 3HAYUMBIX PA3JTUUNIN ITUX MTOKa-
3areJsieil B OITyXOJISIX TOPTaHU 110 CPABHEHMIO C HOP-
MaJTHbHBIMU TKaHAMU [46].

st abdexTuBHOi nHBazuu u-PA moskeH ObITH
CBSI3aH C €r0 KJIETOYHBIM MOBEPXHOCTHBIM PEIETO-
pom (u-PAR). Schmidt M. et al. 8 2000 roxy mmokasa-
JI YBEJTMUEHHYIO 9KCIIPECCUI0 YPOKMHA3HOTO perier-
TOpa B IVIOCKOKJIETOYHBIX OITyXOJISIX TOJIOBBI U IEH
[0 CPAaBHEHUIO CO CMEKHOU CIM3UCTOM 06OJOUKOM
[53]. PactBopumast (hopma ypOKHHA3ZHOTO PEIEnTopa
(su-PAR) B BBICOKMX KOHIIEHTPALMAX Oblia 0OHAPY-
skena B mazme naruenTo ¢ [TKTTI o cpaBaenuio
¢ TTa3Moil 310poBeIX Jiozeit. [locae pesexmun paka
y GOJIBIIMHCTBA MAIMEHTOB HaGJII0JAI0Ch YMEHbIIIe-
une yposaeit su-PAR [51]. Ograko ou ypoBHU 9KC-
npeccuii u-PAR B nepBUYHBIX OITyX0JISIX, HU YPOBHU
perenTopa B myazMe He MOKa3adu HUKAKOW CBS3U C
KJIMHUKO-MOP(OJIOTHYECKUMU MTapaMeTpaMu OILyXo-
JIW, TIO9TOMY HCCJIEZI0BATEN MIPUIIITA K BBIBOLY, YTO
HECMOTPSI Ha YCUJICHHE DKCIPECCHM YPOKMHA3HOTO
pelenTopa Mpu OIyX0JE€BOM POCTE, 3TO HE SIBJISETCS
MPOTHOCTUYECKUM MapKEPOM METACTATHYECKOTO I10-
Benenus mepsuuabix [TKTTI [51, 53].

Hecmotpst Ha 6OJIBIIOE KOJUYECTBO HCCIIEI0BA-
HUI, IEMOHCTPUPYIOMINUX y4acThe KOMIOHEHTOB CHC-
TeMbI aKTUBAIUK 11a3MuHorena B pazsutuu [TKTTI,
paboT, U3YYAKOIINX TPOTHOCTUYECKOE 3HAUCHUE HTUX
nmoKasarteJsieii B KpDOBU U TKaHU OIyXoJiell y 3TUX Ta-
IIUEHTOB, OYEHb MAJIO.

Strojan P. et al., nposenst B 2001 roxy oanodax-
TOPHBIN aHAWU3 BBIKUBAEMOCTH, TTOKA3aJl, YTO PUCK
PEIH/IMBA 1 OHKOJOTUYECKASI CMEPTHOCTD OBLITH 3HA-
YUTEJIHHO BBIIIE Y TTAIIUEHTOB C BBICOKMMHU YPOBHSIMHU
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u-PA B omnyxoJsin, 4yeM y TalueHTOB C HU3KUMU OITy-
xoJsieBbIMU ypoBHsME U-PA. Kpome Toro, BeICOKHE
cepoJioruueckre ypoBHU u-PA 110103KUTENBHO KOP-
PEJIMPOBAIIN C YACTOTON PEeIMInBa, HO HE CO CMEPT-
HocThio. VccaeioBaTesu cienaay BbIBOJL, YTO OITyXO-
JIeBbIe U CepoJIoTHYecKue ypoBHH U-PA MOTyT nMeThb
MOTEHIMAJIbHYIO TIPOTHOCTUYECKYIO 3HAYUMOCTh Y
naruenTos ¢ IIKTT. Oxrako oHM CYUTAIOT, YTO He-
00X0AUMO UCCIeA0BaTh 6OJIee TOMOT€HHbIE U 00hEM-
HbIe TPYTIB! HareHTos [61].

3HavyeHUe CUCTEMbI AaKTUBAIUY TIJIA3MUHOTEHA JIJIsT
KJIWHUYECKOTO TIPOTHO3a, POCTA U METACTAa3UPOBAHUS
[TKTTII Bce erie crtopro. MHOTHE HCCIEeI0BATETN CUM-
TAIOT, YTO OITyXOJIEBOU MPOTPECCHE CIIOCOOCTBYET He
MOBBINIEHHAST aKTUBHOCTD U-PA, a, ckopee, 1uddepen-
nuranbhasg akenpecens u-PA, u-PAR, PAI-1, a takske ux
MOJIEKYJISIPHBIE U PYHKITMOHATbHbBIE B3AMMO/IEHCTBUS
€ MAaTPUKCHBIMU METAJIONPOTEA3aMW, MHTETPUHAMY 1
(paxTopamu pocra, KOTOpPbIE TPUBOAT K BDEMEHHBIM U
MTPOCTPAHCTBEHHBIM PEOPTAaHU3AIAM CUCTEMbI U 13-
OGUpaTebHOMY Pa3IOKEHUIO BHEKIETOUHBIX MATPUKC-
HBIX TPOTEMHOB TIPU WHBA3UBHOM TIEPEMETCHNN OITy-
X0JIeBBIX KJIeTOK [5]. [ToaTomy Botmpoc uccremnoBanust
KOMIIOHEHTOB CHCTEMbI AKTHBAIIH IIJIA3MITHOTEHA KaK
nporaoctudeckux Mmapkepos pocta ITKTTII ocraercst B
HACTOSIIee BPEMs OTKPBITBIM.

MeTrannonporenHasbl

Matpukcubie metasonporennassl (MMIT) ur-
paloT OCHOBHYIO POJIb B TU/IPOJIU3€E IKCTPAKJIETOUHO-
ro MaTpukca 6jarogaps ¢Boeil CII0COOHOCTU pasJia-
raTh IPAKTUYECKU BCE €r0 KOMITOHEHTBI: KOJIJTareHbl
BCEX THUIIOB, 3JIACTUH, MPOTEOTIUKAHDI, JJAMUHUH U
T.21. Kpome Toro, nccienoBanus mocaeHUX JeT 1103-
BOJIMJIM OTKPBITH HOBBIE (pynkimn MMII B omyxo-
JIEBOH TIPOTPECCUU: y4YyacTHEe B BBIXOJE JIETTOHUPO-
BaHHBIX (DaKTOPOB POCTA, pacIlerieHue HEKOTOPBIX
OUOAKTUBHBIX MOJIEKYJ ¢ 00pa30BaHUEM BEILECTB C
HOBBIME OHOJIOTHYECKUMU CBOHCTBAMU, y4acTHe B
KaHIleporeHe3e Psijia OIyXoJiel, MOIHBII aHTUOTeH-
HBII addeKT, yyactre B TOJEPKAHUH SKIU3HECITO-
COGHOCTHU OITyXOJIEBBIX KJIeToK [2, 4, 10, 12, 16, 20,
32, 58]. Bce mepeuncaennbie cBoiictBa MMII nemator
UX KJII0YEBBIMU MapKepaMu OIyX0JIEBOH MTPOrpeccuu
(Tabnuua 1).

MaTpukcHbIe MeTaJIONPOTENHA3bl YCJOBHO Jie-
JIATCST HA HECKOJIBKO TPYTII COTJIACHO CBOEMY CTpoe-
Huo 1 cyberparHoil cniernduatoctu [2]. B gaHHOM
0030pe Oy1yT paccMOTPeHbI 0CHOBHbIE Tpy1ibl MMII,
HIMPOKO UCCJIEyeMbIE TIPU OITyX0JIEBOM POCTE.

Konnaeenaswvi. Ipynma KoJjgareHa3 COCTOUT W3
MMII-1 (kosnarenasa-1), MMII-8 (kosiarenasa-2),
MMII-13 (konnarenasa-3), GbepMeHTHI 9TON TPYTITTHI
CII0COOHBI K TUAPOIN3Y BeeX GUOPUIIAPHBIX KOJLIA-
reHoB [68].

[TosbimenHyio aKkcnpeccuio MMII-1 Haboza-
JIU KaK B 9KCIIEPUMEHTATBHBIX KJIETOUHBIX JIMHUSIX
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ITKTTIT [74], Tak 1 y GOJBHBIX C OMYXOJISIMK JAHHON
gokammsaruu [18, 39, 69]. Ograko, HecMOTPs Ha TO,
yro OblIa OOHapysKeHa 3HAYUTEJNbHAst KOPPEJISIIMs
orryxosneBbix ypoBHeit MMII-1 ¢ T-craaneii [44], pa-
6OT O MCCIIEIOBAHMIO TIPOTHOCTUYECKOH 3HAYNMOC-
i MMII-1 MbI He OGHAPY KUK,

MMII-8 cunraercs ofHo U3 HAanbOOJIee aKTUBHBIX
KOJIJIare€Has, CIIOCOOHBIX MHUI[MMPOBATh PA3JIOKEHIE
kosnareda | tuma. Trkawne ITKTTI akcnpeccupyer
MMII-8 mpu pocte in vivo u in vitro [56], mpuuem
B rucrosiornyeckux obpasnax MMII-8 B ocHOBHOM
pacrpe/iesieHa MO TIOBEPXHOCTH WHBA3WBHOTO PaKa
[40]. 3naunrenbhas kKoppessius Oblia 0OOHApyIKeHa
MEXIy cepoyormdyeckoii kouteHTparueir MMII-8 n
T- u N-cragusmu ITKTTI, noatomy psiz uccienosa-
TeJiell CUNTAOT CHIBOPOTOUHBIN ypoBeHb MMII-8 mo-
TEHI[UAJIbHBIM OITYX0JIEBBIM MapKepoM [33].

Ikcnpeccuss MMII-13 6bita o6HapyKeHa Kak B
BBICOKOMHBAa3UBHBIX KieTouHbIX JuHugaxX [TKTTI, tak
U B TKaHu o1ryxoJieii [25]. B G0JIbITHHCTBE KapIIHHOM
MMII-13 6bla obHapy/KeHa B MHBAa3UBHOM (DPOHTE
B OITyXOJIEBBIX U CTPOMAJIBHBIX KJIETKAX, TIPUYEM B
3/I0POBOM CM3KUCTON 06osouKe sKcnpeccuss MMIT-
13 ne Gbuia obHapysxeHa [25]. YpoBenb sKcupeccun
MMP-13 B TKanu paka ropraHu 3HAUUTETBHO KOP-
peauposa ¢ 6osee gudGepeHupoBaHHBIMEI OIIYXO0-
JIAMU M € PACIPOCTPAHEHHOU JIOKaJbHOW MHBa3uei
[11]. Orcnpeccnas MMII-13 kaerxkamm I[IKTTII in
vitro 1 in vivo yKa3bIBaeT Ha CYIECTBEHHYIO POJIb
MMII-13 B ux BBICOKOWH WHBa3UBHOU CIIOCOGHOCTH
[17, 25, 68].

Boicokuii  ypoBeHb HKCIPECCUU KOJITareHa3 B
[TKTTII, ero koppeisiiins ¢ KITMHUKO-Mopdoiornyec-
KUMW TTapaMeTPaMy OITyXOJIU TT03BOJISIET CIUTATD HTH
(bepMeHTDHI OTEHIIMAIBLHBIMA MapKepaMu OITyXoJie-
BOIl TIPOTPECCUN, OIHAKO MCCJIEJIOBAHII TI0 BBISIBIIE-
HUIO ITPOTHOCTUYECKON 3HAYMMOCTH 9TUX IIPOTEa3 B
HaCTOsIIIee BPeMsT HeJIOCTaTOUHO.

HKenamunazor. Kenatnnaspl Tupoau3yIoOT He-
dbubpusngpubiii kotared IV Tuma, o6pasylonuii
GasajibHble MeMOPaHbI; CYUTACTCS, YTO UMEHHO DTH
poTea3bl MHUIIMUPYIOT MHBA3UBHBIE TPOTIeCCHl [2].
Ipynmna xenarunas cocrout uz3 MMII-2 (skenatnna-
3a A) u MMII-9 (;kematunaza B) [68].

[Tosbrennyito akcrpeccuio MMII-2 B Tkanm
[TKTTII 1o cpaBHEHUIO CO 3/I0POBOM CJAN3UCTON Ha-
6Jio/1asin MHOTMe nuceaenosarenu [6,9, 13, 28, 44, 65,
68, 69]. OTu pe3yaBTATHI MO3BOJAIOT CYUTATH MPO-
AYKIIMIO 3TOrO (hepMeHTa OIyXOJIbI0 MHANKATOPOM
crerienn 3iokadecTBeHHOTO pazsutust [TKITII.

B rucronormyeckux mpernaparax aTUX OIYXOJei
MMII-2 o6Hapy:kuBajiv, B OCHOBHOM, B WHBa3UB-
HOM (hpoHTe paka [35, 45]. /Ipyrue ucciaenosaresn
YTBEP/KIAIOT, YTO HauboJiee BBIPAKEHHYIO KCIIPEC-
cuio MMII-2 nabJofain B KJIETKax CTPOMbI OKOJIO
npojBUTaloImuxcs kpaes onyxouan [13]. OcHoBHBIMI
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npoayientamu MMII-2 ipu oryxosieBoM pocre Mo-
ryT ObITh OILyXoJieBble KieTku [66] umm ¢ubpobiac-
ThI OKpY’Kaioleil Tkauu [24, 64], ogHako ux poJib B
3TOM TIpOIecce TOYHO He oTIpejiesieHa.

WHuTepecHoe wccieoBaHie ObLIO  TIPOBEIEHO
B 2000 roxy Tokumaru Y. et al. Knerounas jununs
HEp-2 (npousBognas ot yesoBevyeckoit [TKTTIT) ne
cekpetupyet HU TpodepMeHT, H aKTUBHYIO (hOpMY
MMII-2 in vitro, ogHako coBMecTHasi WHKyOaIust
HEp-2 kuierok ¢ uyenosedeckumu (Gubpobdaacra-
MU MPUBEJIA K TPOJAYKIIUKA He TOJbKO 1Tpo-MMII-2,
Ho Takke m aktuBHOM MMII-2. [Ipnuem B HEp-2
KjeTkax Oblia oOHapyskeHa u GoJiee CHJIbHAs, YeM
B (ubpobaacTax, IKCIPECCHsi MaTPUKCHON MeTa-
Jioniporentasbl Mem6pantoro tuna 1 (MT1-MMII,
MMII-14), koropas sBisieTcs crenuUUHBIM aK-
tuBatopom MMII-2. VccnenoBarenu cjenanu Bbl-
Boa, uto mpo-MMII-2 mpoaynmpyercs cTpomamb-
HbIME (hrOpobIacTaMu, OKPYKAIOMIMMHU OIYXO0JIb, U
aktuBuanpyercss MT1-MMII pakoBwIx kaeTok. Itn
pesyabrarel  npezsiaraior  MT1-MMII-3aBucumyio
akTuBarmio mpo-MMII-2 kak BaxHBIN aTal B 1TpoIec-
ce MeTactazupoBaHusi omyxoJieBbix kiaerok [TKITI
[56, 65]. Takum oGpasom, nepuesoaspaas MT1-
MMII-3aBucumas aktupaiuga MMII-2 Obuia Heus-
MEHHO CBSI3aHa C UHBA3WBHBIM MMOTEHITHAIOM PAKOBO
KJIETKN 1 4aCTO MPOTHO3MPOBAJIA CHUKEHHUE CPOKOB
JKU3HU GOJIBHBIX OMYXOJISIME TOJIOBBI 1 1iien [22].

B 1996 roxy Kawata R. et al. o6napyskuiu, uro
conepsxkanne MMII-2 B omyxosieBoii Tkanm y Ta-
[MEHTOB C MeTacTa3aMu B JIMM(ATHYECKUX Y3Jax
ObLIO BHIIIE, YeM Y TAIIMEHTOB 0e3 METacTa30B. DTH
pe3yJIbTaThl MOATBEPANIN BaxHyio posb MMII-2 B
OITyXOJIEBOI MHBA3UM M METACTa3WPOBAHUU, TaK UTO
MMII-2 cramu paccMaTpuBaTh Kak IOTEHIIMAJb-
HbI OMOXMMMYECKUI MapKep MeTacTasupoBaHUS U
[IPOTHO3a Pa3BUTUSI OITyXOJel rojioBbl U 1en [27].
B nocaenytonieM u Apyrue UCCIETOBATENN BBISBIIN
KOPPEJIAIUIO PA3JIMYHON CTEIeHN MEXIy YPOBHEM
akcripeccnn MMII-2 n mmmdorennbsiMn MeTacTasa-
mu [9, 14, 28, 30, 31, 35, 44, 56, 65, 69, 72] (Tabru-
ya 1). Pan nccnepoBateneil 1eMOHCTPUPOBATH KOP-
PEJISIINIo0 MEKy JuM@aTUUeCKON WU COCYIUCTON
naBazueil n aktuBanueit MMII-2 mpu pake rimoTku
[30], MMII-2 moskeT Takke UTrpaTh BAXKHYIO POJIb
B JUM(bATUIECKOM PaCPOCTPAHEHUH HEKOTOPBIX
omyxoJieit ropranu [9]. Beicoko nnBasuBHble ciayuan
[IKTTII mokazanu ysenuwdennsle ypoBHu MMII-2
[23, 69]. Okcrpeccuss MMII-2 6blia B 3HaYUTENbHON
CTEIEHN CBs3aHa U C OTJAJICHHBIMU METACTaTHYECKU-
MU nopaxkenusiMu [72]. OnHako B HEKOTOPBIX pabo-
Tax yKazaHO Ha OTCYTCTBUE KaKOU-THG0 KOPPETISIIUT
Mexy akcrpeccueit MMII-2 u knunnko-mopdouio-
rimueckumu mapamerpamu [21, 31, 35], a nccrenona-
Hue cepoJiornyeckux yposueit MMII-2 ne BoisiBusio
passnuuii aToro mokasatesst y 6osbHbix ¢ IIKTIT u
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3mopoBbix Jiozieit [50]. BoamoskHo, atn mpoTuBope-
YUS CBSI3AHBI C MCIOJB30BAHMEM PA3JNIHBIX METO-
noB uccaenoannii MMII u pasHoii TpakTOBKOII pe-
3yJIBTATOB, CBSI3AHHOI € HEJOCTATOYHO OOBEMHBIMU
BBIOOPKAMU MaTepUaia y Pa3HbIX HCCIIEI0BATENEN.

CuietyetT OTMETHTD, YTO K HACTOSIIIIEMY BPEMEHU
ysKe HaKOIUJIOCh HEKOTOPOE KOJIUYECTBO PAbOT MO
OTIEHKE TIPOTHOCTUYECKON 3HAUMMOCTH OTpe/le/IeHIsT
MMII-2 y 6osbhbix ¢ TTKTTII, 1o3BOJSIONIMX CUH-
tarb MMII-2 mapkepom 11oxoro mportosa [72]. O6-
1128 BBIKMBAEMOCTH TTAIIMEHTOB C PAKOM TOPTaHU C
BBICOKMM OITYXOJIeBBIM ypoBHeM akcripeccnt MMII-
2 GBIJIO 3HAYUTESHHO KOPOYE, UM Y MAIIUEHTOB € HU3-
KM ypoBHeM 3skctmpeccun MMII-2 B omyxonu. It
pe3yJIbTaThl TOBOPSIT O TOM, YTO OITYXOJIEBBIH YpO-
BeHb akcnpeccunt MMII-2 moskeT UMeTh TPOTHOCTH-
YecKyto 3HAYMMOCTb 11pu pake ropranu [14]. Xapak-
TEPUCTUKH MHBA3UBHOTO (DPOHTA OTPAXKAIOT TIPOTHO3
Pa3BUTHA OITyXOJIM JIyYllle, YeM JIPyTHe 4acTu OILy-
xosn. B crygae MMII-2-mo3nTuBHOTO MHBA3UBHOTO
(bponTa HabMOKATIOCH COKpallleHe BpeMeHU o0Ieit
BBDKIBAEMOCTU. MHOTOMEPHBINT  CTAaTUCTUYECKUM
aHaJIM3 MOKa3ajl Koppessinuio skcripeccut MMIT-2
€O BpeMeHeM 001Iell BBIKUBAEMOCTH B JIOTIOJTHEHIE
K Y3JI0BOMY CTaTyCy W CTaJIuU OIYXOJEBOTO POCTA.
Ondruschka C. et al. sakmouaior, 4to sKcIpeccus
MMII-2 B uuBa3uBHOM (PPOHTE SIBJISIETCS MAPKEPOM
HU3KOI BBIKUBAEMOCTH U, BEPOSITHO, CBSI3aHa C PaH-
HUMU PEIUIUBAME Y TAIMEHTOB 0e3 METacTa3oB B
sumbarndeckux yaiax [45]. Tamuentsr ¢ ITKTTII ¢
BBICOKOH akTUBHOCTBIO MMII-2 mesn 6oJs1ee Kopor-
KO€ BpeMsi 6e3PEIUANBHOI BBIKUBAEMOCTH MTOCJIE Jie-
YeHHUs, YeM MAIUEHTDI C OITyXO0JISMHU, TOKA3bIBAIOIH-
MU HU3KYI0 aktuBHOCTh MMII-2. 9T pesyabraTo
JIEMOHCTPUPYIOT TOJIE3HOCTb M3MEPEHUS CO/epsKa-
Hust MMII-2 B omyxoJieBbIX oOpasiax A HpeacKa-
3aHUsT BPeMeHHU Oe3pEeIIMBHON BBIKUBAEMOCTH Y
6osbabix TTKTII [71].

Boura ormeuena Takke CBA3b MEXKIY KIMHUYEC-
KUM OTBETOM Ha HEOA'BIOBAHTHYIO XUMHUOTEPATTHIO Y
60ubHbIX ¢ TTKTTIT u HU3Ko# akTuBHOCTHIO MMII-2.
Takum o6pazom, MMII-2 MoKeT CTaTh MOJE3HBIM 1
0OBEKTUBHBIM HHCTPYMEHTOM JIJIsI OIEHKH OTBETA Ha
XUMHOTEPATTNIO U arpecCUBHOCTH KapIIMHOM TI0JIOC-
Tn pra [6].

Yposau MMTI-9 y 6osbHbix ¢ [TKTTII 6buin 3Ha-
YUTEJSHHO BBIIIE B OMYXOJSIX, YeM B 00pasiax Hop-
MaJsIbHOM camsuctoii obonouku [9, 30, 39, 52, 68, 69],
KpoMe TOro, cepoJiornueckast Konnenrpaius MMII-
9 GblJIa 3HAYMTEJILHO BBIIIE Y 9TUX MAIIUEHTOB, YeM Y
3I0POBBIX Jojieit [47, 50]. YuurtsiBast To, 4TO UHBA-
3WUBHBIE CBONCTBA KJIETOUHBIX JIMHUIA, TIPOU3BOTHBIX
or vesoBedeckux I[TKTTII, MOTyT GbITH CYIIECTBEHHO
CHI;KEHBI C TTOMOTITbI0 aHTuTe s mpotuB MMII-9 [43],
BakHasg posib MMII-9 B munBazuu omnyxoJieit roJoBb
1 111eN He OCTaBJIsIeT COMHEHUH.
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Y Goabnbix ¢ ITKTII ObLiM BbISIBJIEHBI 3HAYM-
TeJbHBIE KOoppexsanuu Mexay ypoasmu MMII-9
U PSJIOM KJIWHUKO-MOP(OJOTUYECKUX TTAPAMETPOB
omyxosu: T-cramgueit [44, 50]; monesbio unduisTpa-
TUBHOTO pocTta onyxoJiell [44]; ¢ nammumem meta-
cTazoB B JmMbatnyeckux ysnax [44]. Kpome Toro,
BBICOKO WMHBA3WBHbIE CJIyYaW IMOKA3aJH YyBeJNYeH-
Hyto axcipeccnto MMII-9 B rucronormueckmnx mpe-
napatax [23], Takske Obla 0OHapy KeHa KOPPEIsIiyst
MEKITy COCYANCTOMN mHBa3nel u aktusarueir MMII-9
[30]. Onnako BecTpeyaercst HECKOJIBKO paboT, B KOTO-
PBIX aBTOPBI He HAIIN cBg3u akTuBHOCTH MMII-9 ¢
KJITMHUKO-MOP(]OJOTHYECKUMU TTApAMETPAMU OITyXO-
neit |28, 47, 52].

Takum 00pa3oM, HECMOTPSI Ha MPOTHBOPEYNBbIE
JMaHHBIe, MOKHO 3akaounTh, yto MMII-9 wurpaer
BR)KHYIO POJIb B OIyXOJIEBOW MHBA3UU U METACTa3U-
posanuu. Kpome Toro, rccie/[oBanus OCTETHIX JIET
obHapyxuan BaxkHyo posb MMII-9 B mporeccax
omyxozeBoro anrnoreresa. Tax, [IKTTI ¢ moBsImen-
Hoii axcripeccreit MMII-9 xapakrepusoBasiuch 6osiee
BBICOKOM TIIIOTHOCTBIO MUKpococyioB [18, 49]. brira
Tak’Ke BbISIBJIEHA 3HAYNTEbHAST CBI3b MEXK/Y YPOB-
"eMm skcmpeccun MMII-9 u ypoBHeMm akcmpeccun
cocyaucroro dakropa pocta VEGF [49], pererrropa
snnaepMasbaoro dakropa pocta EGFR [43] u ake-
npeccueii rena perentopoB akroposB pocta HER2/
neu [69], uTo cormacyetcs ¢ Teopuelt o GYHKIIUN
MMII-9 kak perysisiTopa OIyX0JieBOro aHTMOTreHe3a,
MOJIIEP’KUBAIOIIETO  HHAOTETUANBHYIO  KJIETOUHYTO
unBasuio [TKTTII.

Y maruentos ¢ IIKTTII ¢ Bbicokot aKTUBHOCTHIO
MMII-9 nabuioganoch cokpalieHne BpeMeru Oespe-
[IUITBHON BBIXKMBAEMOCTH 10 CPABHEHUIO C TTAIlMEH-
TaMu ¢ HU3KOH akTuBHOCTHIO MMII-9 B omyxossax
[71]. DTu pe3yabTaThl TOBOPST O TOM, YTO U3MEPEHIE
akrtusHocTr MMII-9 B omyxoJieBbIX 00pasiiax MOKeT
OBITH MOJIE3HO JIJIst IPOTHO3a CPOKOB OE3PEIUIMBHON
BBIKMBAEMOCTH TIAIUEHTOB € ATUMU O1yXoJisiMu. OT-
MeueHa TaKKe CBSI3b MEKIY KIMHUIECKIM OTBETOM
Ha aJIBIOBAHTHYI0O XUMHUOTEPAINNIO U HU3KOW aKTHUB-
"octeio MMII-9 [6].

CpaBHMBast MPOTHOCTUYECKYTIO 3HAUUMOCTH OTIpe-
nesenuss MMIT-2 u MMII-9 y GoJsibHBIX, GOJIBITIHHC-
TBO MCCJIeZIoBaTeIel, N3YYaloIUX POJIb JKeJTaTHHA3 B
pazsutuu [IKI'II, cuuraror, uto MMII-9 moxeT ur-
parb 6oJsiee BaxKHYyIO poJib, yeM MMII-2, B kauecTBe
MOJIEBHOTO MapKepa Uit AMHAMUYECKOTO KJINHUYeC-
KOro HaOJIIo/eHHsl MAllMeHTOB ¢ JaHHOW JIOKaIu3a-
1ueit omyxosiesoro npotecca [21, 50]. O6pamaer Ha
cebs1 BHUMaHUe 1 BO3MOKHOCTb IIPUMEHSITh Ollpejie-
JIEHUE JKeJaTUHA3 /IS KOHTPOJIS OTBEYAEMOCTH Ha
XUMUOTEPATHIO.

Cmpomenusunst. Ipymnma cTpOMETU3UHOB COCTO-
ut u3 MMII-3 (crpomenusun-1), MMII-10 (cTtpome-
m3uH-2) 1 MMII-11 (ctpomenmnsun-3) [68]. Ypos-
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Hu axcrpeccu MMII-3, MMII-10, MMII-11 6bLim
sraunresnbio Bbime B ITKTII o cpasHenuio ¢ 06-
pasiaMn HOPMAJIbHON cm3ucToi obosmourn |8, 44].
Oxcrpeccuss MMII-3 koppenmpoBana co cragueit
OITyXO0JIEBOTO POCTA, MHBA3UBHOCTHIO [41] 1 ¢ HaMM-
YeM METAaCTa30B B PETMOHATBHBIX JTUM(BATHUECKUX
y3nax [34]. Yposuu axcupeccurn MMII-11 cimabo
KOPPETUPOBAJIN C TPUCYTCTBUEM METACTA30B B JINM-
atnueckux y3max [44].

[TporuocTnyeckast 3HAYUMOCTb CTPOMEM3UHOB B
passutun [TKTTII B HacTosiniee Bpemsi He nU3BeCTHA U
TpedyeT, yUUThIBas UX MOTEHI[HAIBHYIO CBSI3b C Pa3-
BUTHUEM WHBA3UU U METACTA30B, MOAPOOHOTO U3yue-
HUSL.

Mampunuzun. Marpumsun (MMII-7) — ca-
Masi KOPOTKasl MeTaJIONPOTeNHA3a, YPOBHH ee JKC-
npeccun Obin 3HaunTesbHo Bbimie B ITKTIIT 1o
CPaBHEHUIO ¢ OGpasllaMi HOPMAJIbHOU CJIU3UCTON
obostoukn [8, 44]. Ipomykuus MMII-7 cBsizana c
MmeracratudecknuMm notedmumanoMm I[IKTTI, oxmako
Tpebyercs najnbHeias pabora, 4ToObl YCTAHOBUTH
Tounyio posb MMII-7 B pasButnu omyxoseil aTon
Jiokanmzanyu [68].

Membpannwviii mun MMII. Membpanrbie MMII
JIOKQJIM30BAHbI HAa ITOBEPXHOCTU OITyXOJIEBBIX KJile-
TOK 1 oTsimyaiotrest ot apyrux MMII tem, urto nme-
10T TpaHcMeMOpaHHBIN joMeH. B Hacrosiiee BpeMmst
U3BECTHO 4 TPEJICTABUTEISI 9TOU IPYIIIbI, HO HAUGO-
see uzyven ogun — MMII-14 (MT1-MMII) [68].
MT1-MMII Gbita TpenMyIIieCTBEHHO OOHAPYKEHA B
omnyxosieBbix Tkanstx [TKTTII, B To BpemMst kak o6pas-
IIbI HOPMAJIBHBIX TKaHEH ee MPaKkTUYecKu He cojep-
skasm [24, 56]. XoTst mpyrue mpeacTaBUTeN N TPYIIIbI
MeMOPaHHBIX METAJLIONPOTEa3 ONPEIETSIIUCH, TPH-
6musurensio, B 30% caywaes ITKITII, ux ypoBHuU
DKCIPECCUI ObLIN 3HAUMTELHO HIKE 110 CPABHEHUTO
¢ takoBeiM MT1-MMII [56]. MT1-MMII ompene-
JISIETCST B OCHOBHOM B MAJIMTHU3WPOBAHHBIX KIETKAX
nnsasuHoro kpast [TKTTI [54], psia uccaenoBareseit
Haxonumn MT1-MMII u B kimeTkax paka, U CMEX-
HBIX KJIeTKaX cTpombl [24, 56]. MT1-MMII moxet
JIOKAJIBHO THIPOJTU30BATh KOMIIOHEHTBI TKAHEBBIX
6apbepoB. OIHUM U3 TJIABHBIX CYyOCTPATOB SABJISAETCS
KoJiTareH | Tuma — OCHOBHOUM KOMITIOHEHT 9KCTpa-
kjierounoro matpukca. Xors MT1-MMII ne mosker
passarath koJulared IV tuna B 6asanbHoll MeMOpa-
He, OHA CBS3bIBAET M aKTUBU3UpPYeT 1po-MMII-2,
ofHy 3 Kostarenas IV tuma [ 24, 54, 65, 72]. OqHako
pasJioKeHNe HKCTPAKJIETOYHOTO MAaTPUKCa — 3TO He
ennacTBenHas pynkima MT1-MMIL Otot epment
Tak)Ke PeryJupyeT B3aumo/ieiictBue kietok ¢ IKM,
pacIiernisisi KJIeTOYHbIe aire3UBHbIE MOJIEKYJIBI, UTO,
B KOHEYHOM CUeTe, CIoCOOCTBYET KIETOUHOMY Tepe-
MeTeHnio [54].

Koyama H. et al. (2000) nokaszasiu, 4To aKcIpeccust
MT1-MMII Gbljta TOCTOBEPHO BhIIIE Y TAIMEHTOB €
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[TKTTII ¢ siokanbHOI MHBa3uel 1 METaCTa3aMU B JIMM-
(batmueckue y3ibl, KpOMe TOTO, YPOBEHD HKCIIPECCUT
MT1-MMII 3HaunTENBHO KOPPETUPOBAJI CO CTENIEHBIO
nHBa3NM [42]. 3HAUNMYIO CBSI3b YPOBHS 3KCIIpECCun
MT1-MMII ¢ nanuumnem MeTacTazoB B JuM@aTryec-
KMX y3J1ax HaOMoaIi 1 Apyrue uccaenosarenu |24,
56]. Kpowme Toro, akcnpeccust MT1-MMII koppesu-
pOBaJIa He TOJIBKO € JIOKAJTbHBIMU, HO U OT/IaJIEHHBIMU
METACTATUYECKUMU TTOPAKEHUSIMU U IJIOXUM TTPOTHO-
30M Y TIAITNEHTOB C OMYXOJISIMU SI3bIKa [72].

Ot HAOMIOAEHUS [03BOJISIOT cuutarh MT1-
MMII oxnmm wu3 ompeaensonux (akTOPoOB Me-
tactazupoBanusg [TKTII B sumdparuueckue y3ibl.
Couerannas sxcmpeccus MT1-MMIIT nu MMII-2
M103BOJISIET OIIEHUTHh TIPOTPECCUI0 ATUX OIYXOJIEH,
creposaresnbno, MT1-MMII, o6beguHeHHbII ¢ ApY-
IMMHU  MapKepam#, MOKET HCIOJIb30BaThCsl, YTOObI
MIPOTHO3WPOBATH METACTATUYECKUIA TTOTEHITUA OITY-
XOJIel TOJIOBBI U 111eu [42, 56].

Inodozennvle uneubumopvr MMII. Paccmarpu-
Basl POJIib METAJIJIONPOTEAS B OITyXOJIEBOI TPOTPECCUN
HeJIb3sT He YAETUTh BHUMAHWE WX HHIOTCHHBIM WH-
ruburopaM, KOTOPbIE TaKyKe MPUHUMAIOT ydacThe B
pazsutuu [IKTIII. Ha ceromusmnmamnii 1eHb N3BECTHBI
4 TipeJicTaBUTEISI CEMENCTBA TKAHEBBIX HMHTMOUTOPOB
merajionporeas: TIMP-1, -2, -3, u -4 [68]. Haubo-
nee uzyuenol TIMP-1 u TIMP-2.

TIMP-1 661 upeHTH(DUIUPOBAH BO BCEX MU3yda-
eMBbIX OIyXoJyieBbIX n cMmeskubix Tkausx [TKTIIT [8,
13, 39]. ¥Yposuu TIMP-1 6bLin 3HAYUTENLHO BbILLE
B OIIYXOJISIX 110 CPaBHEHWIO ¢ 0OpasiaMu HOPMaJib-
HOU cmsucToi 06o10uky [44]. dxcupeccus TIMP-1
Oblyla BBIIIE B TOPTAHHOM paKe, yeM B (hapuHIeasb-
HoM [69]. Yposau TIMP-1 B rucronmornyeckux omy-
XOJIEBBIX TperapaTax ObLIM BbIIE B HEMeTacTaTH-
YeCKUX OMYyXOJsiX, 4eM B Meractatudeckux. Ciydan
C BBICOKUMU YPOBHSIMM METAJJIONPOTEA3 U HU3KUM
ypoBHeM TIMP-1 nmenu BeIcOKUIT MeTaCTaTUIECKIH
MOTEHIIMA. YYWUThIBasg 3TH HaOJIOJIEHUsS, ABTOPDI
paboThl PEKOMEHYIOT M3MEPEHUE aKTUBHOCTH Me-
tasnnomnporeas BMecte ¢ TIMP-1 B rucrosiornueckux
nperaparax GUOICHH, YTO MOKET OBITh IMOJIE3HO B
npejckaszanuu nosesenns u nporuosa [TKTTIT [23].

TIMP-2 6611 veHTHGUITUPOBAHBI BO BCEX U3Y-
yaembix onyxosisix [TKTTIT u cMeskHbIX ¢ HUMM TKa-
uax [8]. [Apyrue uccaenosarenmn maxoammu TIMP-2
TOJILKO B KJIeTKaxX paka [56]. dxcmpeccus TIMP-2
KoppempoBana ¢ MectHoit maBasueit [TKITII [45].
Tranesbiii unrn6urop TIMP-2 611 uzentudunmpo-
BaH Kak uHru6utop MMII-2 u MT1-MMII. OxHako
B flaJibHelieM 6110 o6HapyskeHo, uto TIMP-2 Heob-
XOJIUM JIJISI KJIeTOUHO3aBUCUMOl aktuBarimu MMII-2,
u, TakuM obpasoM, BrJag TIMP-2 B omyxosieByio nH-
Ba3mio octasics cnopHbiM. [lokazano, 4To akcrpeccnst
MMII-2, MT1-MMII u TIMP-2 6bL1a 3HaUUTENBHO
CBsI3aHa C PETUOHAPHBIMU M OT/IAJIEHHBIM METaCTa3a-
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MU U TJIOXUM TIPOTHO30M Y MAITHEHTOB C OTTYXOJISIMH
sa3bika. VccnenoBaresi cCUuTAioOT, 9YTO yBEJIUICHHAS
akcripeccusi TIMP-2; tak ke, kak MMII-2 u MT1-
MMII, aBasieTcss Ba)kKHBIM MPOTHOCTUIECKUM (pak-
TOPOM y TIAIIMEHTOB C TIOCKOKJIETOUYHBIMU KapIlu-
Homamu g3bika [72]. OgHako B Apyrux paborax He
00HapyKEHO CTaTUCTUYECKU 3HAYMMOTO Pa3indust
B akcnpeccun TIMP-2 mexay rpynmaMu manmeHToB
¢ ITIKTOI ¢ meractazamu 1 6e3 MeTacTaszoB. AHajins
BBDKMBAEMOCTH TaKKe HE TOKa3aJl 3HAYMTETHHOTO
Pa3INYUs MEKIY BPEMEHEM KU3HU THX TAIlMEeHTOB
B IPYIIaxX € BBICOKMM U HU3KUM YPOBHSIMU 9KCIIPEC-
cut TIMP-2 [14]. YuurbiBast, yTo paboT 110 U3yde-
Huto posim TIMP-2 B pagsurun [TKTTI mano, n onn
HOCSIT TIPOTUBOPEYMBBIN XapaKTep, TPOTHOCTHIECKAST
3HAYMMOCTD OIIpe/ieJIeHUsI ITOr0 MHIrHOuTOopa Tpedy-
eT JTAJIbHEHTIET0 U3yUYeHUSI.

[ToaBost UTOT OOCYKICHUIO POJIA METAJJIOTIPO-
TeMHA3 W WX TKaHEBBIX WHTHMOUTOPOB B IIPOrHO3€
passutus I[TKTTII, xouercss 3aMeTuTh, 4TO B paboTax
ObLIIN UCITOJIb30BAHbBI PA3HbIE METO/bI MCCIIEOBAHMIA:
UMMYHOTUCTOXUMUSL,  cyOcTpaTHast — 3uMorpadus,
ELISA-ananus, Becrepu-6iorrunr, RT-PCR, uro
HEe MOTJIO He OTPa3uThCs HA PA3HUIIE B MOJTYyUYECHHBIX
pe3yJibTaTax, Tak Kak TPYAHO CPABHUTD JaHHBIE U Jie-
JlaTh OOBEKTHBHBIE BBIBOJIBI HA MaTepHaJie, IOy IeH-
HOM pasJIMYHbIMU MeTozami. Kpome Toro, BbIOOpKU
GOJILHBIX C OMYXOJISIMU JIAHHOU JIOKAIU3AIUN 0ObIY-
HO HebOJIbIIINE ¥ He BCErja JA0CTaTOYHbI JJIs [TOJHO-
IEHHOTO MaTEMaTUYECKOTO aHAJN3A.

Karencunbi

Buosiormueckass aKTUBHOCTD OITyXOJIEBBIX KJie-
TOK CBsI3aHa C TIPOAYKITNEH HEKOTOPHIX KATEIICHHOB.
KarerncuHbl MpecTaBiIsiioT co60i JTH30COMATbHBIE
MPOTEas3bl, KOTOPBIE MPH OIMyX0JIEBOW TpaHchopMma-
[[UK KJIETOK OOHAPYKUBAIOTCS B CEKPETUPOBAHHOU
U TIOBEPXHOCTHO-ACCOIMUPOBAHHOM (hOpMe U BKJIIO-
4aroTcs B MPOTEOJUTHYECKHiT Kackan. Kpome Toro,
KaTelCUHbI CIOCOOHBI K HEMOCPEACTBEHHOMY THPO-
JIN3y MHOTTX KOMIIOHEHTOB MEKTKAaHEBOTO MAaTPIKCA
u apyrux cyoerpartos [33].

Karencunnr B, H, L, u D 6buin obHapysKeHbl B
kaxxom cayuae [TKTTI, u ux ypoBHU B O11yX0JI€BOI
TKAaHU 3HAYNUTETBHO TPEBOCXOIMIINA YPOBHU KaTEIICH-
HOB B 3/I0POBBIX TKaHsX [26, 57, 62,67]. Karencun D
AaBJsieTcst hepMEHTOM, KOTOPBIT MOXKET AaKTHBUPOBATH
poIecchl Mpoaudepanu 1 WHBA3UU OIMYXOJIEBBIX
KjeTok. B pake ropranu karericut D GbLT onpesieieH
B 30-50% O11yX0JIeBbIX KJIETOK, MITHUMAJIbHOE KOJIU-
4yecTBO Karerncuia D ObLI0 0OHAPYIKEHO B CIIIOHHBIX
JKeJie3ax M IPOTOKaX, GOJIbIIoe KOJUYECTBO OBLIO B
Makpodarax, pacrnoyoKeHHBIX BOKPYT ¥ CPEIH OITy-
XOJIEBBIX KIIEeTOK |26, 36, 48, 55]. [loBbItieHHasT KOH-
HeHTpanust Katercuda D Oblia u3MepeHa B OmyX0Ju
[59, 73] u B HOpMaJIBHOI TKaHU TOPTAHU TIO CpaBHe-
HUIO ¢ TKaHbIO MTOJIOCTH pTa uin rroTku [59]. Kpome

BIOJTNETEHb CO PAMH, Ne2 (116), 2005 .
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Toro, GoJiee BBHICOKHME KOHIIEHTpAI[MK KaTercuuHa D
ObUIM OOHAPY’KEHbI B MeTacTa3ax JMM(aTUUECKIX
V3JIOB 110 CPAaBHEHUIO C COOTBETCTBYIONIEH HOPMaJIb-
HOIT TKaHbIo [73].

Beicokas konnenTpanus karerncuna D B ITKTTIT
KOPPETMPOBaa CO MHOTUMHU KJIMHUKO-MOPGhOIOTH-
YeCKUMHM TIapaMeTpaMi OITyXOJIW: TUCTOJIOTHYECKUM
TUTIOM OTYXOJTH (TTOBBIIIIEHHAS 9KCITPECCHS KaTeTCH-
na D nabuoganach B 110Xo auddepeHinnpoBaHHbIX
omyxoaisx) [59, 67]; ¢ T- [26, 57] u N-cratycamu; Mo-
Jesbio u/uinu craaueil masazuu [26]. Ceposnoruuec-
Kast KOHIleHTpaIust Karericiaa D Gbljia Bbilie B KPOBU
y GOJIBHBIX 10 WJIH TIOCJIE JIEYEH U] 110 CPABHEHUIO CO
3/I0POBBIMU JIOHOPAMU U 3aBUCEJIA OT CTAUH OMYXO-
JieBOTO Tporiecca. Vmesach TeHAeHINSA K CHIPKEHUIO
KoHIleHTparuu katericnaa D y manmenTtos ¢ ITKTTI
HocJie JieYeHusl € yBEJIMIeHNEeM BpeMeHU Oe3periu-
JIUBHOTO BBIKUBaHUS [59].

[Tpornos passutusa IIKITI cBgsan ¢ npucyrc-
TBUEM METACTa30B B IMEHHBIX JUMMATUIECKUX y3-
saX. OIyXoJii ¢ BBICOKMM YPOBHEM JKCIIPECCHU Ka-
tericuia D ObLIM CBSI3aHBI ¢ HAJMYMEM METACTa30B
B sumparnuecknx ysnax [19, 67]. IIpu cpaBuenuu
MIPOTHOCTUYECKON 3HAYMMOCTU CO/IEPsKAHUS KaTer-
cuHa D ¢ TakuMu KIMHUKO-MOPMOIOrndecKumMu
rnapaMeTpaMu, Kak CTaJiisl OITyXOJIEBOTO TIPOIlecca
W TUCTOJIOTUYECKUI THII OIYXOJIH, OKa3ajloCh, YTO
3TOT TIOKa3aTeib MIOUYTH BBOE Oosiee HHPOPMATHBEH
JUUIS1 TIPOTHO32 METAcTa3oB B JIMM(aTudecKux ysJax.
Takum 06pasoM, KaTerncuH D sBJIsIeTCsl MOTEHI[HAIb-
HBIM HE3aBUCUMBIM IT0Ka3aTeseM JM(oreHHOro Me-
tactasupoBanus [IKTTI n 3acay:kuBaeT TrareabHo-
ro uszyuenus [19].

N3sydenne mpOrHOCTHYECKON 3HAYMMOCTH OTIpe-
JesieHus Katerncuia D BBISIBUIIO €T0 BasKHOCTD JIJIS
OIPEJIEJICHUST CPOKOB GE3PEIUANBHON BBIKUBAEMOC-
Tu. Tak, y naluenToB ¢ MeTacTazaMy B JuMbarnyec-
KHUX y3JIaX U KaTelCHH- D-TO3UTUBHBIMU OITyXOJISIMU
(BBISBJISICMBIMU  UMMYHOTHCTOXUMUYECKUM  OKpa-
muBaHueM) GbLT BbIIIE PUCK BO3HUKHOBEHUS PEITH-
nuBoB [36]. [Ipyrue ncciesoBaresv MoKa3aiu, YTo BO
BCeX IPYMIax MAUeHToB ¢ KaPIIMHOMAMU TOPTaHU C
MMMYHOTHUCTOJIOTUYECKIM OIIPe/IeJIcHIeM KaTelcuHa
D Bblllie CpesHEro moKasaresist HabIoaI0Ch 3HAN-
TeJBHO H0JIee KOPOTKOE BPEMST KU3HIM, IPUYEM TAKON
KPUTEPHIi, KaK MMMYHOTUCTOXMMHYECKOE OTIpejie-
Jlenue KarercuHa D, okasasicd He3aBUCHMBIM IPO-
THOCTMYECKUM TTAPaAMETPOM B KapIIMHOMAX TOPTAHU
B IIpeJIeiax 5-JIETHEro Mepuojia CO BPeMeHU orepa-
uu [55]. OpHAKO BCTPEYATCs eUHUYHBIE Pabo-
TBI, ABTOPBI KOTOPBIX OTPHUIAIOT KaKy0-JIH00 CBSI3b
KOHI[eHTpaIiii katerncuHa D co cpokoM KkusHu [57].
Ormpefiesigsi TPOTHOCTUYECKYIO 3HAYMMOCTD KaTerl-
cuna D g pasupix noarpymnm manuentos ¢ [TKTTI,
PSJL aBTOPOB JIEJIAIOT BBIBOZ 06 OTCYTCTBUM HE0OXO-
JIIUMOCTH OTIpejieieHust Karterncuua D it mporHosa y
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HAIMEHTOB C MECTHOPACIIPOCTPAHEHHBIM PAKOM TOp-
tanau ¢ [11/1V cragueti [37].

Konmenrtpanuu karterncuia B Takke oKasaluch
sHauyutenbHo Boimre B [IKTTI mo cpaBHEHMIO ¢ HOP-
MajbHbiMKU TKaHsiMu [62]. TloBbimenHblii ypoBeHb
karercuia B B TIKTTII Obin cBsizaH ¢ 3amyiieHHON
CTajluell OIyXOJIM, HU3KOW TUCTOJOTUYECKOH maud-
depenmupoBkoit onmyxomu [67] m Momenbio u/wau
crasueii nuasuu [26]. OxHako usyyenue MPOTrHOC-
TUYECKON 3HAYUMOCTH OIpe/ieieHusT KaTtercuna By
60sbHBIX ¢ ITKTTI He BBISABUIIO KOPPEJISIIIMK KOHIIEH-
TpAIUU KaTETIICHHA ¢ 001IIel 1 6e3peInINBHOM BBIK -
BaeMOCTbHIO [57, 62], T03TOMY BOTIPOC O 3HAYMMOCTH
orpeJieIeHUsT KaTeTricHa B 117151 IPOTrHO30B y TaHHBIX
HAIMEHTOB OCTACTCS OTKPBITHIM.

AKTUBHOCTB JIM30CcOMasIbHOTO Karerncuia H 006-
Hapy’keHa B TlJIa3Me U CBIBOPOTKE KPOBU OOJIBHBIX €
[TKTTII 110 u 110cjie KOMOMHUPOBAHHOIO JIeYeHUs 1 He
BbISIBJIEHA B T1Ia3Me 370poBbIX Jiojeit [3, 60]. Coiso-
POTOUHbIE KOHIeHTparuu Karerncuda H Obutn cBsiza-
HbI OOPATHO MPOTOPIHOHAIBHO € TUCTOJOTUYECKIM
TUTIOM OmyxoJu. Vmenach TeHJEHIMS K JIydiiemy
[POTHO3Y B aHajm3e OE3pelANBHOTO U OOIIEro BbI-
JKUBAHUSL Y GOJIBHBIX ¢ YBEJIUUEHHON KOHIIEHTPAIUEi
karericuia H B ceiBopoTke 110 oneparuu [60]. Coiso-
POTOUHbBIE KOHIIEHTpaImy KaTericHa H cHkamuch
OCJIe OTepaIiy, TIPUYeM y OOJIBHBIX ¢ OTCYTCTBUEM
MTPU3HAKOB METACTA3WPOBAHUS, yIaJeHUE OCHOBHOTO
oYara OITyXOJIM COIPOBOK/ANIOCH JIOCTOBEPHLIM CHU-
JKeHWeM akTMBHOCTH KarenicnHa H B mumasme [3]. Otn
pe3yJsTaThl 00ECIeYrBAIOT KOCBEHHOE JIOKA3ATEIbC-
TBO crienmnbuIHON posin KaTericaa H B mporteccax uH-
Bazuu 1 MeractazupoBanuu [IKTTIL. Kpowme Toro, ero
CBIBOPOTOUYHBIE KOHI[EHTPAIIUE MOTJIU OBI TAKIKE UMETh
IIPOTHOCTHYECKOE 3HAYEHNUE JIJIsT ATUX OOTHHBIX.

Poub xkatenicuna L B mporpeccun [TKTTI nzyuena
B MEHBIIEH CTEIeHW M IpeACTaBieHa e[MHUYHBIMU
paboramu. BoJiee BricOKHE ypoBHU KaTericuHa L ObLn
Ha/IeHbl B OITYXOJISAX 110 CPABHEHUIO C HOPMAJIbHBIMU
traHsMu. OTyX0JIeBbIH ypoBeHb KaTericnaa L koppe-
JINPOBAJ CO CTa/IMeH OIYXOJIEBOTO Mpoliecca U HaIu-
YueM MEeTacTa3oB B iuMdoysaax [62].

B psazne uccnenoBanuii BbISABISETCA POJb dHIO-
TEHHBIX MTHTUOUTOPOB KaTencHoB cteutoB A 1 B B
nporpeccun [TKTTII. Kontenrparus crepuna A [62,
63] u B [57] 6bli1a 3HAYUTEIBHO BbILIE B OILYXOJIH 110
CPaBHEHHUIO C HOPMAJIbHOW CJM3UCTOI 06OJIOYKOM.
Bricokme konnenTpanuu credpuroB A u B xoppenu-
poBaJsiu ¢ GoJiee 3aryieHHol craaueii [57, 62] u Ha-
JITYMeM MeTacTa3oB B JuMboyanax. Puck pennansa
U OHKOJIOTHYECKAST CMEPTHOCTh OBLIN 3HAYUTETHHO
BBIIIE Y TAIIMEHTOB C HUBKUMHU KOHIIEHTPAIUSMU
9TUX MHTUOUTOPOB B OIYXOJIU 110 CPABHEHUIO € TPYTI-
MOl TAITMEHTOB € BBICOKMM YPOBHEM CTe(UHOB B
oryxoJin. B ofHoMepHOM aHa/n3e BbIKUBAHUS CTaH-
JAPTU3UPOBAHHbIE 3HAYEHUS CTE(UHOB KOPPEJIUPO-
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Basii 0OPATHO MPOMOPIIHOHAIBHO ¢ HHTEHCUBHOCTHIO
peluanBa U CMePTHOCTBIO |57 ]. Muoromepusiit per-
PECCUOHHBIN aHAN3 [TOKA3aJl, YTO YPOBEHb cTedrHa
A SBWJICS caMbIM CUJTHHBIM HE3aBUCHUMBIM TTPOTHOC-
THYECKUM (HhaKTOPOM JIJIsT OTTPE/IesIeH ST BpeMeHH Oe3-
peIUANBHON 1 00Ieil BhKHBaeMocTH. Kpome Toro,
crerH A SIBUJICS HA/IEXKHBIM IIPOTHOCTU(DUKATOPOM
pucka peruanBa 1 cMepTHocTH [62]. [lambpHeiimume
MCCJIeZIOBAHUS BBISBUIIN 110JIE3HOCTD ATUX MapKepOB
JUIST PEIIEHUsT O BBIOOPE 00beMa JICUCHUS B TOATPYII-
nax 60sbHBIX ¢ TTKTTII ¢ KIMHIUYECKH OTIpe/ie/isieMbl-
MU MeTacTasaMu B JuMQoysaax U (6e3 MeTacTazoB:
Oblla oOHapysKeHa 3HaYUTEeIbHAS PAa3HOCTb BHYTPH-
OITYXOJIEBBIX KOHIIEHTPAIIHii CTe(hUHOB MEKITY dTHMU
rpynnamu naiueHToB. Biarogapst ciocobHocTH -
depentmposarb NO u N+ craguu 6ose3Hu creduHbl
A u B MoryT ObITB TIOJIE3HBIMU MapKepPaMU TIPH peliie-
HUS BOITPOCA O Pa3zMepe XUPYPrudecKoro BMenaTesb-
ctBa [63]. [Tpu oHOMepHOM aHaIM3€e BBIXKUBAEMOCTH
BBICOKHE YPOBHU CTE(DUHOB SBISAIOTCS TTPOTHOCTH-
YeCKW 3HAYMMBIMU. B MyJIbTHBapMaHTHOM aHAJIN3e
JIOKa3aHO HE3aBHCHUMOE MTPOTHOCTUYECKOE 3HAUYEHUE
ypoBHell creduHa A I TPOrHO32 BBIXKMBAEMOCTHU
y MAIUEHTOB C JIAHHOW JIOKAJIU3AINUEN OMyX0JIeBOTO
npoitecca [62, 63].

Taxum 06pa3oM, OTIpeiesIeH e OMyX0IeacCOI-
POBAHBIX MPOTEA3 MOKET MUMETh OOJIBIIOE TPOTHOC-
Tdeckoe 3HaueHue y 6onbabix [IKTTIL. B HacTosimiee
BpeM: JI0Ka3aHa yMECTHOCTD OTIpe/leIeHNS 9TUX IIPO-
Teas3 B CJIEAYIOLIUX CIIyYasX:

1. [lnst mporrosa o01ieil BbKUBAEMOCTH Y 00JIb-
soix [TKTTII cymecTBeHHYTO TOMOITH MOJKET OKa3aTh
olipe/ieIeHne  OITyXOJIEBBIX YPOBHEH 9KCIPECCUH
MMII-2, u-PA, xarenicuraoB D u H, crepunos A n B,
[IpUyYeM TaKue MapKepbl, Kak Katernicnd D u credun
A, oKazaIMCch HE3aBUCUMBIMU KPUTEPUSIMU TIPOTHO32
MATUJIETHEH BbIKUBAEMOCTH.

2. TIporHo3 6e3peluInBHON BBIKIMBAEMOCTH MOJK-
HO OCYIIIECTBUTD IO OllEHKE YPOBHEH CHIBOPOTOYHBIX
1 OITyXOJIEBBIX KOHIEHTpanuii u-PA, omyxosieBbIx
kontentparit MMII-9, karencuna H, credunos A
n B. Huskne ypoBan npoaykiuu crepuna A B orry-
XOJIU — HE3aBUCUMBIN KpUTEPUH ITPOTHO3A MTOBDITIIE-
HUS CPOKa Ge3peluAnBHON BbiKUBaeMocT. IIporHos
PELUMBOB BO3MOKHO OIIEHUTH, MCCICLYs YPOBEHb
omyxoJsieBoi akcripeccun MMII-2.

3. [Tporuo3 MeTacTazupoBaHUs OIYXOJIEH rOJIOBbI
U IIeU TTO3BOJISIET OT[EHUTD HE3aBUCHUMBIi TTOKA3aTeh
— YPOBEHb dKcIIpeccuu Katericuia D.

4. B moarpyrie manedToB ¢ KIMHUYECKH HEOTI-
pe/iesiIeMbIMA METacTa3aMi PUCK PAHHETO PeIuinBa
HOMOTaeT OGHAPYKUTH BHYTPHOIYXOJEBOE COJIEP-
sxkanme MMII-2 u karernicuna D, a puck pasButus
MeTacTa3oB HanboJiee BEJIUK TIPH BBICOKUX YPOBHSIX
credpunroB A u B.

5. O6HapysKeHa Ba)KHOCTD OTIPEIETICHIS YPOBHEN
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MMII-2 u MMII-9 ayist mporHosa oTBe4aeMocTH Ha
xumuorepanuio y bonbabix TTKTTI.

Prognostic significance of proteases in head
and neck squamous cell carcinoma patients
E.V. Klisho, I.V. Kondakova, E.L. Choinzonov,
O.S. Vasiljeva

Tumor-associated proteases as a prognostic fac-
tor of overall and recurrence-free survivals in head
and neck squamous cell carcinoma patients have been
reviewed. Prognostic significance of 3 groups of pro-
teases: plasminogen activation systems, matrix metal-
loproteinases and cathepsines was analyzed. A special
attention was paid to matrix metalloproteinases as the
most perspective prognostic factors. The current data
obtained from experimental and clinical studies show
new prospects for using the tumor-associated prote-
ases in the prognosis of survival, lymph node metasta-
sis and response to neo-adjuvant chemotherapy.
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