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IIpeacraBiaen 0030p JMTepPaTyphl 0 3HAYEHHH KOMIIOHEHTOB CHUCTEMbI AKTHBAIIMH
IJIA3MMHOTEHA IPH 3J0KAYeCTBEHHbIX HOBOOOPA30BaHMSX Pa3/IM4YHON JIOKAJIM3a-
MM, 2 TAKKe Y O0JILHBIX PAKOM Keayaka. PaccMoTpensl KIMHUYECKOe 3HAYeHHe U
POJIb aKTHBATOPOB IJIa3MHUHOTeHa ypokuHa3zHoro (UPA) u TkaneBoro (tPA) Tumos,
a Takske X HHruouTopos 1 u 2 runa (PAI-1 u PAI-2) B MeTacTa3upoBaHuM ¥ MHBA-
3uu omyxoJeii. [loka3ano, 4To yBeluueHne KOHIleHTpauuu B omyxoau UPA u PAI-1
MOKeT OBITH CBSI3AHO € MOBBLILIIEHHBIM PHCKOM BO3HUKHOBEHHUS] METACTAa30B M pe-
HUAUBOB 3200JIeBaHNs, U HA000POT BBICOKOE COAEPKAHUE B OILYX0JIeBOM TKAHHM
PAI-2 u tPA xoppeaupyer ¢ 0J1aronpusTHEIM TPOTHO30M.

Pak skenmyaka — IIMPOKO paclpoCTpaHEHHOE
3JI0KaYeCTBEHHOE HOBOOOpPa30BaHME, 3aHHUMAIOIIEe
OJTHO M3 MIEPBBIX MECT CPEJH OHKOJIOTHYECKHX 3a00-
JieBaHui. JliuTenbHOE BpeMsi 3TO TPO3HOE 3abojie-
BAaHHE OCTABAJIOCH BEAYLIEH NPUYUHONH CMEPTHOCTH
OT OHKOJIOTMYECKOM MaToJIOrMu BO BceM Mupe. B
nocjegHee BpeMs 4YacToTa 3TOro 3aboyeBaHUs B
SKOHOMMYECKH Pa3BUTHIX CTpPaHax IOCTEIEHHO
cHWXaeTcsi. B HacTosiiee BpeMms pak Kelydka 3a-
HUMaeT BTOPOE MECTO B CTPYKTYpe 3a00JI€BaEMOCTH
37I0KaYECTBEHHBIMH  HOBOOOPA30BaHUSIMH  CPEIH
myxurH (13,4%) u TpeTbe MECTO — CPEIH >KEHIHH
(9,7%) B Poccuu [5]. Onnako, HECMOTpsi Ha CTa-
OWILHOE CHU)KECHUE 3a00JICBAEMOCTH PAKOM KEITyI-
Ka ¥ CMEpPTHOCTH, IIpoOjeMa paHHEro €ro BbISBIIE-
HUS U JICUEHHs] Ha CerOHSIIHUMA AeHb OCTAeTCs aK-
TyaJbHOM.

B cBsA3M ¢ 3TUM HE TEpsieT CBOEU 3HAYMMOCTH
pa3paboTKa HOBBIX MOJXOMOB K OOIIEMY HPOTHO3Y
3a00JieBaHus U BEIOOPY HanboJIee aJeKBaTHBIX CXEM
JiedeHus U Kaxaoro OombHoro. Bonbiioe BHMMA-
HHUE B 3TOH 00JaCTH yAENseTCsl Pa3IuuHbIM MOJIEKY-
JSIPHBIM M KJIETOYHBIM MapKepaM, XapaKTepH3ylo-
UM OMOJIOTHYECKHe CBOWCTBA omyxoin. OHU Mo-
ryT OBITh TOJE3HBI, TIO KpaifHel Mepe, B TpeX CH-
Tyauusix. Bo-nepBbIX, Ui BBISIBICHHUS NAlMEHTOB C
OYEeHb XOPOIIMM MPOTHO30M, IUIsI KOTOPBIX OCIJIOXK-
HEHUA U CTOUMOCTb aAbIOBAHTHOI'O JICUCHUS HE 6y-
IOyT OIIpaBIaHbl HMEIOLIMMCS PHCKOM pELUANBA.
Bo-BTOpBIX, U BBIABICHUS TPYHNBI OOJBHBIX C
IJIOXUM MPOTHO30M, KOTOPBIM TpedyeTcs Oosee ar-
pECCUBHOE aIbIOBaHTHOE JedeHue. U, B-TpeThux,
IUIL  OTIpeleNieHHs] YyBCTBUTEIBHOCTH WM pe3u-
CTCHTHOCTHU 6OHLHI>IX K KOHKPETHBIM BHJaM TEpa-
nuu. KpoMe Toro, Ha OCHOBaHUM UCCIIEIOBaHUNA MO-
TIEKYISPHO-ONOIOTUIECKUX OCOOCHHOCTEH OMyXOJH
MOXET 6I>ITL CcOo3JaHa HOBasA CTpaTerud JICUCHHA,
HETIOCPEACTBEHHO BIMAIONIAs Ha ONpeleeHHbBIE
MOJICKYJISIPHBIE 1 OMOJIOTMYECKHE POLIECCHI.

3HaHUEe CHENU(pUISCKUX OUOJIOTUYECKUX Xa-
PAaKTEPUCTUK OITyXOJIM MOXET NMOMOYb U B YCOBEp-
IMECHCTBOBAHUHN CYHICCTBYIOIIMUX CXEM TCparivuu, a
TaKke B pa3pabOTKe HOBBIX IMOIXO/OB K JICYCHHUIO U
obmemy mporaozy. K Takum OWONOTHYECKHM Xa-
pPaKTEpPUCTUKAM 3JI0KauYeCTBEHHOW OITyXOJH OTHO-
CHUTCs €€ CHOCO6HOCTI) K MHBa3uH, OCHOBHbBIM M€Xa-
HU3MOM KOTOpPOH SIBIISIETCSI paspylIeHHE OKpPYKaro-
meil 0azanpbHON MeMOpaHbl M BHEKIETOYHOTO MaT-
pHKCa acCOUMUPOBAHHBIMHU C OMYXOJIBIO MpOTeasa-
mu. Kak u3BecTHO, mpoTeasbl TakKe Y4acTBYIOT B
mporeccax MeTacTa3sHMpOBaHMS W HEOAHTHOTeHE3a,
LHEHTpabHOE MECTO Cpeld KOTOPBIX, OE3YCIIOBHO,
NPUHAJIOKUT aKTUBaTopaM Iula3MuHOTeHa [2,4].
Benmyuryto ponbs B HUX UTpaeT cepuHOBas MpoTeasa -
aKTHBATOp IUIa3MUHOTEHAa YPOKHHA3HOTO  THIIA
(uPA).

3a mocnenHee BpeMsi Bce OOJIBIIEE YHCIIO MMyO-
JIMKALM CBUAETENBCTBYET O CYIIECTBEHHOW POJIU
TUIa3MUHOT€HA B Pa3BUTHU OIyXOJIEBOI'O IpoIiecca,
a TOUHCEC B MHBA3WKU U MCTACTaA3UPOBAHUMU. Cunraer-
Csl, YTO IUIa3MHH, KOTOPBIH CIIOCOOEH YMEHBIINTH
YPOBEHb BHEKJIETOYHBIX MATPUYHBIX TIIMKOIPOTEH-
HOB u AKTUBUPOBATH HEKOTOPLIC npo-
METaJJIONPOTea3bl, HanpuMep, KomareHasy |V Tu-
a, UrpaeT PEeIaroNlyio pojib B IPOIEccax MHBA3HU
u metactazupoBanus [9,10,19]. IIpu 3TOM B MHOTO-
CTYNEHYATOW LIEMOYKE MpOTea3 CepUHOBas MpoTeasa
aKTHBATOp IUIa3MUHOTEHAa YPOKHHA3HOTO  THIIA
(uPA) 3aHMMaeT KJIIOYEBYIO MO3UIIMIO, HOCKOJIBKY
KaTalu3upyeT o0pa3oBaHHe MJIa3MHHA U3 €ro Mpej-
IIECTBEHHMKA TUIA3MHUHOTeHa. BaxxHyro poib urpaer
Takke perentop UPA, TIOCKONBKY TIPH CBSI3BIBAHHUH
UPA c perientopoMm ero criocoOHOCTh aKTUBUPOBATh
wiasmMuHOreH yBenmuuBaercst [12]. C mpyroit cro-
POHBI, B TKaHAX MOTYT HPUCYTCTBOBaTh WHTHOUTO-
pob1 UPA - PAI-1u PAI-2[6].

AKTI/IBaTopI)I IIJIa3BMHUHOI'€HA — BBICOKOCIICIIU-
(MYHBIE CEPHHOBBIE IPOTEA3bl PETYISTOPHOTO TUIIA.
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AKTHBaTOpHI OOHApYXEHBI B KPOBH, IPYTHX OWOIIO-
TMYECKUX JKUJIKOCTSIX M TKaHSAX OpraHu3Ma 4eloBeKa
M OKMBOTHBIX. V3BECTHBI [Ba THNA aKTUBATOPOB
MJIa3MUHOTEHA.

aKTHBATOp IUIA3MHHOTEHA YPOKHHA3HOTO
tuna (UPA)

aKTHBATOP IUIA3MHHOT€HA TKAHEBOT'O THIIA
(tPA).

ITo nureparypubiM naHHbiM UPA wurpaer Bax-
HYIO pOJIb B IIPOIIECCAX Jerpalallii MEKKIETOYHOTO
BEIECTBA COCTMHUTEIBHON TKaHU, KaK B HOpMaJb-
HBIX TKaHSX, TaK U B OIyXOJIM, B TO BpeMs kak tPA
ydacTByeT B TpomOoiu3e u pubdpuHonuse [21,29].

HekoTtopsie THIBI KIETOK 00MamaroT crenudu-
YeCKMMH y4acTKaMmH JJisl cBsizbiBaHusi UPA, pacmo-
JIOKCHHBIMH Ha IIMTOIIa3MaTHYECKOW MeMOpaHe
[18,22,24]. Takue KIeTKH, KaK MOHOIMTHI mepHde-
pudeckoit KpoBH, puOpobmacTsl, KieTku Gpudpocap-
KOMbI HMEIOT 110 10° TAKMX PenenTopoB Ha KIETKY.
JIst CBSI3BIBAHMUS C PELETITOPOM HE TpedyeTcs: KaTa-
muTHYecKkoil cmoco6Hoctn UPA. B cBoto ouepenp
cBsi3aHHBI UPA He muccoumupyer OBICTPO C TO-
BepxHocTH KIIeTOK (T1,>5 4acoB), B CBsI3M C 4ueM He
MOJIBEPTaeTCs B 3HAYNTEIBHON CTEIIEHH SHIOIUTO3Y
u/unu pacnany. Ilpu 3TOM CBsi3aHHBIH (epMeHT
npuoOperaeT CIOCOOHOCTh aKTHBHPOBATH ILIa3MU-
HoreH. Takum obOpazom, Hammuume UPAR maet BO3-
MOXHOCTh KJIETKaM pacHICIUIATh IUIA3MHHOTCH Ha
cBoeit moBepxuoctu [13,15,27,30].

Kpome BemiecTB, akTHBHPYIOIINX IIPOTEOIN3, B
TKaHHW OIyXOJIM M B IUIa3ME HAXOISATCS BEILECTBa,
cneun(UUecKd WHTUOMPYIOIINE JEeHCTBUE JTHX
(depmenToB. K HUM OTHOCSTCS TKaHEBbIE MHIMOUTO-
PBI METAUIONPOTEHHA3 ¥ HHTHOUTOPHI aKTHBATOPOB
TUIa3MHUHOTeHAa. B HacrosIiee BpeMs yKe N3BECTHBI
JIBa MHTHOMTOpA aKTUBAaTOPOB TIa3MuHoreHa — PAI-
1 u PAI-2. [Ipuuem c yBenuueHueMm ypoBHs 1 Tuma
MHTHONTOpA CBSI3BIBAIOT TOBBINICHHBIH PHUCK BO3-
HUKHOBEHHSI METacTa30B M PELUUANBOB OMYXOJH, a
noBwIleHue conepxkanus PAI-2 B TkaHu Koppeiu-
pyeT ¢ ONarompwsTHBIM MPOTHO30M. JTO SIBIICHHE
o0bsicHsieTcst TeM, uyTo PAI-1 3ammmaer camy ory-
XO0JIb OT Pa3pyIIAOIIETo AeicTBHS poTeas [8].

Knuanueckne wuccnenoBaHus —IIOKa3alH, dTO
ypoBau UPA u PAI-1 B 3KcTpakTax OITyXOJIEBOM
TKaHU MOJIOYHOHM KeJie3bl MOTYT CIIy>KHUTb HPOTHO-
CTUYECKHMHU (aKTOpaMH, TaK KaK OHH CHIIBHO KOp-
PETMPYIOT C TOKa3aTelsIMH BBDKMBAEeMOCTH 0€3
MPU3HAKOB 3a00JeBaHusl U O0IIEH BHKHBAEMOCTBIO
[16,20]. DTu pe3ynbTaThl ObLIM OJHO3HAYHO IOJI-
TBEPKJCHBI OOJiee 4eM IATHAAUATBIO PA3IMIHBIMHU
rpynnamu [25].

[To HEexOTOpHIM JaHHBIM, POJb HHTHOUTOPOB, B
gactHocTH, PAI-1[11], MOKET CBOAUTHCS HE TOIBKO
K TIOJIaBJICHUIO METACTA3UPOBAHUS M MHBA3UH (depe3
TOPMOXXCHHE AaKTUBAIlMM IUIA3MHUHOT€HA M BCETO
CIEYIOLIEro MPOTEOJUTUYECKOrO KacKana), HO U K

PacIpoOCTpaHEHHIO OIyXOJIEBOTO Ipolecca (3ammra
OIYXOJIEBBIX KJIETOK OT mpoTeoiu3a) [1,23]. ITosto-
My BBICOKHI ypoBeHb mHrHOMTOpa PAl-1 sBisercs
HeOJIarompuATHBIM  MIPOTHOCTHYECKUM  (HaKTOPOM.
Bricokmne xonmeHTpanmnu UPA B TKaHAX CYHTAIOT
MPU3HAKOM TUIOXO# o0mied n Oe3peruanBHON BHI-
*uBaeMocTU. Bricokue 3Hauenusi tPA, HaoOopor,
KOPpENHUPYIOT ¢ XOpotei obmelt n 0e3pennaInBHON
BBDKMBAaEMOCTBIO, O Y€M CBUJETEIBCTBYET DS pa-
00T, JOKa3bIBAIOLIMX TMPOTHOCTHYECKOE 3HAUCHHE
aKTHBAaTOPOB U MHTMOWUTOPOB aKTHBATOPOB ILIA3MH-
HOT'€HA B OIyXOJSX pa3IM4yHON JoKanu3auuu. Tak, B
TKaHH 3JI0KAQUYCCTBEHHBIX OIYXOJICH SUYHHKOB CO-
nepxanure UPA u PAI-1 Obliy 3HAUMTEINIBHO BBIIIE, a
tPA - HmKe y >KeHIIMH B 00Jiee MO3AHUX CTaIMSIX
3aboneBanus [14]. B TkaHsIX manmmuBIpHON Kapiiu-
HOMBI IIIUTOBUIHOM KeJe3bl cojepxkanne UPA ObLI0
Tax ke moBbImeHHBM [31]. TTo maHHBIM HcciIenoBa-
s Lacueva Gomez F.F. [17] B omyxosiu u HOp-
MalbHOW TKaHU Jjerkoro yposauu UPA u PAI-1 mo-
BBIIICHBI, TOTJIa Kak cojaepkanue tPA cHmwxeHo B
37I0KQUYECTBEHHOW OITyXOJIM IO CPaBHEHHUIO C HETOo-
PaXXCHHOM OIMYXOJIEBBIM MPOLIECCOM TKAHBIO JIETKO-
ro. B onmyxoumsx Mo3sra Beicokuii ypoBeHb UPA u o1-
cyrctBue tPA xoppenupyroT ¢ Ooiiee arpecCCHBHBIM
XapaKTepoM TEYEHUS OIyXOJIEBOTO MPOIIecca U HHU3-
KAMH TI0Ka3aTeJIsIMH  BBDKUBAeMOCTH [ 7]. Bobicokwmii
ypoBeHb PAl-1 MoXxeT paciieHuBaThCsl Kak HeOJaro-
MPHUSTHBIN TporHOCTHYeCKUil (akTop. Takxke ObLIO
OTMEYEHO, YTO OHKOTCHE3 B TOJICTOM KHIIKE CBS3aH
C YBEJIMYCHUEM aKTHUBATOpa IUIA3MHUHOTCHA YPOKH-
HasHoro tuna (UPA) ¥ yMCHBIIEHHS aKTHBATOPa
mIa3MuHoreHa Tkanesoro Tuma (tPA) [26].

B Hacrosiiiee Bpemst MOJTy4eHBI MPEBAPUTEIIb-
HBIE PE3yJbTAThl UCCIIEAOBAHUS KOMIOHEHTOB CHC-
TEMbI aKTUBAIWH TUIA3MHUHOTEHA Y OOJIBHBIX PaKOM
numieBona [3]. Ilpu srom konuentpamuu UPA u
PAI-1 B omyxonu ObLIM JOCTOBEPHO BBIIIC, Y€M B
HEW3MEHEHHOW CIM3HUCTOM, a KoHmeHTtparms tPA,
HamnpoTUB, OblJla B HEM3MEHEHHOW CIM3UCTOH Joc-
TOBEPHO BBIIIE, YeM B TKAHU paka muiieBoja. Takxke
oOHapyKeHa BBICOKO JOCTOBEpHAs Hpsmas Koppe-
nsust Mexxay yposasimu UPA u PAI-1 B omyxommn
(R=0,89; p<0,01) u xoumenrpanueit tPA B TKaHu
paka ¥ HEU3MEHEHHOH CIM3MCTOM MHIIEeBOJa
(R=0,89; p<0,01). CienosarenbHO, IIPH paKe MHIIE-
BOJIa OTMEUACTCsl 3HAUUTEIBbHOE YCUJICHHE aKTHUBa-
MM IUIa3MAHOTEHA TI0 YPOKHWHA3HOMY THITY II0
CPaBHEHUIO C HOPMAaJIbHOU CIIM3UCTOM, H COOTBETCT-
BEHHO PaK MHIIEBOJAa MOXET OKa3aThCs YyBCTBH-
TEJIbHBIM K MHrHOUTOpamM UPA, 00naaroniuM aHTH-
METacTaTHYECKUM U aHTHAHTHOTCHHBIM 3 (PEKTaMH.

WHTtepecHble pe3ynbTaThl MONYYSHBI NPH H3Y-
yenun cojaepkanuss PAl-1 B omyXoneBbIX TKaHIX
MIPU pake JKelIylKa U KOJOPEKTAILHOM pake, pasje-
JICHHBIX MaKpPOCKOIMYECKH Ha 3 YacTH: IEHTPalIb-
HYIO 4YacTh OIMYXOJH, Nepr(epuvecKyro 4actb, CO-

YCIIEX1 COBPEMEHHOI'O ECTECTBO3HAHUA Ne 8 2003



MEJNINHCKNE HAYKHN 27

JepKallyl0 TakKe HOPMaJbHYIO CIM3UCTYIO, U He-
MOCPEJCTBEHHO HOPMAJIbHYIO CIM3HCTYIO 000JI0UKY
[28]. ITpu aTOM cambie Bbicokue ypoBuu PAI-1 aH-
TUTeHa ObLIM OOHApYXEHbl B LEHTPAJbHOH YacTh
omyxomu. U mHaobopot, PAl-1 anTturen He ObIT 00-
Hapy)XeH B HOpMaibHOW cimsucroit. CopeprkaHre
PAI-2 B onyxosieBbIX U HOPMaJIBHBIX TKAHSAX JIOCTO-
BEPHO HE OTIMYANOCh. M npu pake xenyaka, U MpH
KOJIOPEKTAJIbHOM paKe caMoe BBICOKOE COOTHOILIE-
uue UPA/totalPA (cymma UPA u tPA) nabmromanoch
B IIGHTPAJIBbHOW YacTH OMYXOJIH, YMEHBIIATOCh K
nepudepuu, 1 OBUIO CaMBIM HHU3KHUM B HOPMaJbHOU
CIIU3HCTON 000I0UKe.

OpHako AaHHBIX MO PaKy >KelIyAKa HeJI0CTa-
TOYHO, TO3TOMY TpPEOYIOTCSI JONOJIHHUTENIBHBIE HC-
CJIEOBaHMS KIMHUYECKOTO 3HAYEHUS CHCTEMBI aK-
THUBAIMH TJIA3MHUHOTEHA [IPH PaKe JKeIyKa.

BelieykasanHble U3MEHEHHSI B SKCIIPECCUU OT-
JeNIbHBIX KOMIIOHEHTOB CHUCTEMBbl aKTHBALMU ILIa3-
MHUHOT€HA, B OCOOCHHOCTH yBEJMYE€HUE KOHIIEHTpA-
uu UPA u PAI-1, SBisFOTCSI MPaKTUYECKU YHUBEP-
CallbHBIMM JJISI MHOTHUX THUIIOB 3JI0KaU€CTBEHHBIX
omyxoJeil. COOTBETCTBEHHO OTpe/ieiieHue YPOBHS U
COOTHOIIECHHSI SKCHPECCHU PA3TUYHBIX KOMIIOHEH-
TOB CHCTEMBbI aKTHBAIMM IUIAa3MHHOTEHA B OILyXOJIe-
BOM TKaHM MOXET CIY)KUThb IIOKa3aTeleM HHBA3HB-
HOM M METacTaTU4YECKON aKTUBHOCTU OILyXOJIH, SIB-
JS15ICh OMONIOTMYECKH 3HAYUMBIM (PaKTOPOM IPOTHO-
3a. B Toxe Bpems moxaBiIeHHE AKTUBALMM IUIa3MU-
HOT€HA Ha pPa3JIMYHbIX YPOBHSX (MHrHOMpPOBaHHE
aKTHBATOPOB, TOPMOXKEHUE UX CBSI3BIBAHMS C PeLeI-
TOpPaMH) MOXKET CTaTh OJHUM M3 MOJXO/I0B K pa3spa-
0OTKEe HOBBIX CXEM IIPOTHBOOITYXOJIEBOIl aHTHMETa-
CTaTUYECKOM Tepamnuu.
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Plasminogen activator system at gastric cancer

N.A. Ognerubov’, E.S. Gershtein?, A.l. Kazmin®, N.E. Kushlinsky?
N.N.Burdenko Voronezh Sate Medical Academy, Voronezh; “Russian N.N.Blokhin Cancer Re-
search Center RAMS, Moscow

The review of the literature about meaning of components of plasminogen activator system is
submitted at different malignant neoplasm, and also at the patients with gastric cancer. Are consid-
ered clinical meaning and role of urokinase-type (UPA) and tissue-type (tPA) plasminogen activa
tors, and also their inhibitors type-1 and type-2 (PAI-1 and PAI-2) in metastases and invasion of
tumours. Is shown, that the augmentation of concentration in a tumour uPA and PAI-1 can be con-
nected to the increased risk of occurrence of metastases and relapses of disease, and on the contrary
the high contentsin atumoral tissue PAI-2 and tPA correlates with the favorable prognoses.
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