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CUCTEMA AKTUBAILIMU MJIASMUHOTEHA
B OLLEHKE ITPOTHO3A U TOPMOHO-
YYBCTBUTEJIBHOCTH PAKA MOJIOYHOM
KEJE3bI

HHHU knunuueckoit onxonozuu

OcHOBHBIE KOMIOHEHTBI CHCTEMbl AKTHBALMH MJIA3MH-
HOreHa M UX B3auMoaeincTBHe

OnHHM U3 OCHOBHBIX MEXaHW3MOB MHBA3MH 37I0KAYECTBEHHbIX
Onyxornei ABISETCS paspylleHue OKpPYKAIOWIEH OnyXolb 6azaib-
HOH MeMOpaHbl M BHEKJIETOYHOTO MAaTPUKCA aCCOLMHPOBAHHBIMH
¢ ofyxonbio npoteasamu. [IpoTeashl Takoke yuacTsyloT B npoec-
cax meractasuposanus [30, 34]. Llentpanshyio pons B 31ux npo-
LeCCax MOXCET Mrparh CePUHOBAA NPOTEa3a — aKTUBATOP TU1A3MHU-
HoreHa ypokuHasHoro tuna (uPA) [7]. uPA cekperupyeTcs B Buae
(pepMeHTATHBHO HEAKTMBHOTO OIHOLIENIOUEIHOO NPeNLIECTBEHHU-
ka npo-uPA [5], koTophiit nocne cesi3biBaums co cneuuuueckuMu
pelientopamy Ha NOBEPXHOCTH KIIETKK TIPEBPALIAETCs Noa JeHCT-
BUEM TNIA3MMHA B aKTUBHYIO- ABYXLIENOYEUHYIO Mosiekyny [12].
[Tpo-uPA MOXeT aKTUBMpPOBATLCS TAKKE KaJUITMKPEUHOM, KaTencu-
HOM B 1 HEKOTOPBIMU ZIPY MU NIPOTEOIIMTHYECKUMHU (JePMEHTAMH
[25,29]. AxtuBHbIit uPA B cBOIO OuEpeb KaTann3upyer npeppatie-
HHE MasMUHOTEHA B MTasMHH. Takum o6pazoM, Bech mpouecc 06-
Pa3oBaHUA MN1a3MUHA NPEACTABISET COOON aMIUPHKALMIO, pery-
JMPYEMYIO TI0 MEXaHU3MY 0OpaTHOI CBA3H (CM. cxeMy).

IlnasmMuH paspywaer koMIoOHeHTB OMyXoneBoit CTPOMBI,
a TaKKe aKTUBUPYET METAJUIONPOTEA3bl, B YACTHOCTH KoJulare-
Hasy IV, koTopas paciuerisieT Konnaren u Ipyrue KoMIoHeHTbl
GasanbHol MemOpaHbl, 4TO U CroCcoOCTBYET METAaCcTa3upoBa-

" HUIO W MHBasuu omyxoneii [7, 30].

uPA ABIISETCA KITIOYEBBIM 3BEHOM 3TOTO NPOTEONUTHUECKOFD
Kackaaa, v ero aKTHBHOCTb PErysIupyeTcss HECKONbKUMH CII0CO-
6amu. C ogHoii cropoHsl, cea3biBaHme uPA ¢ PeLenTOPOM Ha no-
BEPXHOCTH KIIETKH CYUIECTBEHHO CTHMYIHPYET BECh MPOLECC
aKTHBALWH N/1a3MUHOTCHA 1 00pa30BaHus MIa3MUHa, 1 B hu3m-
OJTOTHYCCKUX yCTIOBUSIX TOBEPXHOCTh KIETOK, HMEIOILIUX peLer-
TOpbl UPA, ABASETCA OCHOBHBIM MECTOM aKTHBALMHU MIA3MHHO-
reda [11, 12]. C apyroii cTopoHsi, 1o MEXaHU3My 0OpaTHOIA
CBA3H TNPOWCXONNT WHAKTHBAUMS PELENTOpAa B PE3yNbTaTe ero
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Plasminogen Activation
Components and Their Interaction

Destruction of basement membrane and extracellular
matrix around the tumor under the effect of tumor-associated
proteases is a principal mechanism of cancer invasion. The
proteases also contribute to cancer metastasis [30,34]. Serin
protease, an urokinase plasminogen activator (uPA), may
play a central role in these processes [7]. The uPA is secret-
ed as an enzyme-inactive single-chain precursor, pro-uPA [5]
which on binding to a cell surface specific receptor changes
into an active double-chain molecule under the effect of plas-
min [12]. The pro-uPA may also be activated by callicrein,
cathepsin B and some other proteolytic enzymes [25.29]. The
active uPA catalyses the plasminogen changing into plasmin.
Thus, the plasmin production is in fact amplification regulat-
ed by the feed-back mechanism (see the scheme).

Plasmin destroys tumor stromal components and acti-
vates metalloproteases, in particular collagenase IV which
splits collagen and other basement membrane components to
promote tumor metastasis and invasion [7,30].

The uPA is a key element of the proteolytic cascade, and
its activity is regulated by several ways. On the one hand,
the uPA-cell surface receptor binding enhances the entire
process of plasminogen activation and plasmin production,
and the uPA receptor-positive cell surface is the main site of
plasminogen activation in physiological environment
[11,12]. On the other hand, the receptor is inactivated by the
feed-back mechanism under the effect of plasmin and uPA
which results in its ligand-binding domain splitting off [24].

The uPA activity is also blocked by two protein inhibitors
belonging to the serpin family, such as PAI-1 and PAI-2 []as
well as by a,-antiplasmin and nexin [48]. The PAI-1 and PAI-
2 effectively inhibit the receptor-conjugated uPA [10] while
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paculeruieHus MIa3MHUHOM U caMuM UPA, rpy 3TOM OT peLenTo-
pa OTILEMNJIAETCS €ro JIMraHACBA3bIBAIOIIMIT IOMEH [24].

AKTUBHOCTb UPA noaaBnsercs Takike AByMs OE/IKOBbIMH HH-
ruduTOopaMu, OpUHALICKAIUMMH K CEeMECTBY CEprUHOB, —
PAI-1 n PAI-2 [1], a Takke  O»-aHTHINA3MHUHOM H HEKCHHOM
[48]. PAI-1 u PAI-2 3¢ exTHBHO MHTHUOUPYIOT CBA3AHHBII C pe-
uentopom UPA [10], a o0,-aHTMIUIA3MUH 3aLUUILAET HAXOMS-
IIMICS Ha MOBEPXHOCTH KJIeTKM MIIA3MUH OT UHTHOWPOBaHUS
[22]. Cerassieanue PAI-I u PAI-2 ¢ xommiekcom «uPA — pe-
LIeNTOP» NPHBOAUT K HHTEPHATU3ALUH KOBAJICHTHBIX KOMILIEK-
COB IIPOTEa3bl ¢ MHTUOMTOpPAMH, NPOUCXONSILLEH MTpH yuacTHH
PELENTOPA Ol,-MAKPOMIOOYNMHA, TMOCAE YEro TH KOMILIEKCHI
paclensoTes BHYTPH KieTku [6, 39].

PAI-1 MoxkeT HHTUOUPOBATH TaKXKe U CBOOOIHBI, HE CBA3AH-
Hblil ¢ peuentopom UPA [1]. JlaHHbIE rMCTONOrHYECKMX HCCIE-
JAOBAHWii, KOCBEHHO MOATBEPKAACMbIE KIUHHUECKUMH HaOIIO-
ACHUSIMU, KOTOpbie OyAyT OMUCAHbl HUXE, CBHIETENLCTBYIOT
0 TOM, uTO ponb uHruduropa I-ro tuna (PAI-1) moxxeT cBOAUTE-
cA IPEUMYLIECTBEHHO K 3aLUTE OMyXOJEBLIX KIETOK OT pa3py-
watowero aetictaus UPA [43]. Takum 006pazom, HaIHUYHE 3TOTO
MHMHOUTOPA MOXKET OJHOBPEMEHHO U MOAABIATH METACTA3UPO-
BaHHE W HHBA3UIO (TOPMOXKEHHE AKTHBALMH TUIa3MHHOTEHA
M BCETO TIOCNEAYIOIIETO NPOTEONUTHUECKOTO Kackaa), U cro-
co0CTBOBaTH PACMPOCTPAHEHHIO OMYXOJIEBOro npoliecca (3alu-
Ta OMyXOJEBbIX KIETOK OT MPOTEONN3a).

MMMYHOTrHCTOXUMHUECKUE UCCIIE0BAHUS 1 PERYIBTAThI Y-
Opuamnsauny in situ B GuonTarax ornyxosei MOJOUHOM Kele3bl
uesnoBeka i kceHorpafdrax onyxosei uenoBeka y 0eCTHMYCHBIX
MblILIEH NIOKa3any, uTo UPA sKkcrnpeccHpyeTcs NpenMyLleCTBEH-
HO (puOPOOAACTONOAOOHBIMU KNETKAMHU CTPOMBI B (DOKycaX WH-
Bazuu [37, 49]. Krerku, OTBeTCTBEHHbIE 3a cekpelio uPA
B 3/I0KAUCCTBEHHABIX OMYXOIAX MONOYHOM Kese3bl, ObLTH HOCH-
TH(OULUMPOBAHBI KAK CL-IaJKOMBIIIEUHbIS aKTHH- W UUTOKEpa-
THHIONOKHUTENbHBIE MHUO(HOpobnacTsl. ITH Muo(pHOpobaac-
Thl, coctassstolde 6osnee 80% cTpPOMabHBIX KIETOK NPU
NPOTOKOBOM PaKe MOJIOUHOMN Kene3bl, BO3HUKAIOT B pe3yJbTare
JnbdepeHUIMpoBKH GUOPOONACTOB U OTCYTCTBYIOT B TKaHH
HOpPManbLHOM MONOUHO xene3bl {47]. TlokazaHo, YTo Npu COB-
MECTHOM KYJbTMBHPOBAHHHM KJCTOK paKa MOJOYHOMN >Kenesbl
M aKTHHOTpULATENbHbIX ()uOpobnacToB B TeueHHe 2 HeR OTU
(pubpobnacTbl CTAHOBATCA AKTHHIONOKHTEIbHBIMH, TPHUEM
HauOOMbLIAs IKCIIPECCHS aKTHHA HabmogaeTced B KIeTKax, He-
MOCpeACTBEHHO TIpUaexalnx K onyxonessim [46]. [Ipeanona-
raercs [51], uTo onyXofesbie KIECTKM 110 HEKOEMY NapakpUHHO-
MY MEXaHH3MY «3acTaBisiio™ (GudpodaacTsl NpoayHHpOBaTH
UPA, 1 napanfensHo ¢ 3THM TPOMCXOAMT MPEBPALIEHHE ITHX
¢pudpobnactor B MUODPUOPOONACTI.

B (okycax WHBa3MM MPOTOKOBOTO paka MOJIOUHOH »kene3bl
HabroaaeTcs Taloke MOBLILLICHHAS JKCnpeccus peuentopa uPA,
OAHAKO B OONIBLIMHCTBE CAYUAEB PELETITOPLI BLISBASIOTES He Ha
CaMUX OMYXOJIEBLIX KJIETKaX M HE Ha CTPOMAJbHBIX KJIETKAX,
a Ha WHQHUALTPHPYIOIMX OTlyxonb Makpodarax [42]. B ceazu
C 3TUM Obla BbIcKazaHa runoresa [37] o TOM, YTO OMyXxoJieBble
KJIETKH BOBJIEKAIOT B MPOLIECCHI CEKpelUM WU akTUBauuu uPA He
TosibKo (puOpobaacTsl, HO M Makpojaru, U Bce 3TH TPH TUNA Kie-
TOK B TECHOM B3aHMMOJCHCTBUM obecreunBaloT WHBazHo. Ioka-

PAI-1 PAI-2
Lo
Mpo-uPA + peuenTop (Pey) — npo-uPA-Pey — uPA-Pey,
Pro-uPA + receptor (Rec) — pro-uPA - Rec — uPA - Rec
: \ fl y
Mnasmue < lMnaaMuHorex
Plasmin < Plasminogen
y
Mpo-xonnareHnasa {V u gpyrue mMeTansnonpoTeas.b!
Pro-collagenase IV and other metalloproteases
S
[Nerpapauus HazansHo MeMOpaHL! M BREKIETOYHOTO MaTprkca
Basement membrane and extracellular matrix degradation

Cxema. Perynaunsa npoTeosIMTUYeCcKOro Kackaaa aktusaummn
NAa3MUHOreHa Ha NOBEPXHOCTU KNETKU, MPUBOASLLEN K pa3-
pyLueHuio 6a3aneHoit MeMOpaHbi ¥ BHEKJIETOYHOr 0 MaTpuKca.
= — aKTUBaLus; L— MHrMbBupoBaHue (pactuenneHuie)

Scheme. Regulation of plasminogen activation proteolytic
cascade on cell surface leading to destruction of basement
membrane and extracellular matrix.

=, activation; \, inhibition (splitting)].

the a,-antiplasmin prevents inhibition of the cell surface plas-
min [22]. The PAI-1 and PAI-2 binding to the uPA-receptor
complex leads to internalization of covalent protease-inhibitor
complexes mediated by a,-macroglobulin receptor and to
splitting of the complexes inside the cell [6,39].

The PAI-1 may also inhibit free, i.e. not receptor-conju-
cated, uPA [1]. Histological findings which were indirectly
confirmed by clinical observations to be described below
demonstrated that the type 1 inhibitor (PAI-1) functioned
mainly as a tumor cell protector from the uPA destructive
activity [43]. Thus, this inhibitor may both inhibit tumor
metastasis and invasion (by blocking plasminogen activa-
tion and further proteolytic cascade) and promote tumor
progression (by protecting tumor cells from proteolysis).

Immunohistochemical findings and results of in situ
hybridization in human breast tumor bioptic specimens and
human tumor xenografts in athymic mice demonstrated the
uPA to be expressed mainly by stromal fibroblast-like cells
in invasion foci [37,49]. Breast cancer cells responsible for
uPA secretion were identified as a-smooth muscle actin- and
cytokeratin-positive myofibroblasts. These fibroblasts
(which are more than 80% of stromal cells in breast ductal
cancer) develop as a result of fibroblast differentiation and
are not found in normal breast tissue [47]. It was demon-
strated that 2-week cultivation of breast cancer cells and
actin-negative fibroblasts led to the fibroblasts changing into
actin-positive, the greatest actin expression being observed
on cells located in close vicinity to the tumor [46]. The
tumor cells are supposed [51] to «make» the fibroblasts pro-
duce uPA by a certain paracrine mechanism, the fibroblasts
meanwhile turning into myofibroblasts.

There is increased uPA receptor expression in ductal
breast cancer invasion foci, however, the receptors are found
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3@HO, UTO AaKTMBHpYEMble MJIa3MHHOTEHOM METaIONpOTeasbl
TaK)Ke JIOKaJH30BaHbl B onyxonesbix gpubpobnacrax [38, 54].

MexaHu3M napakprUHHON aKTUBaUMM Ma3MHUHOTEHA M ApY-
TUX MpoTeas B OMyXONisX IMONHOCTLIO HE YCTAHOBJIEH, OLHAKO
H3BECTHO, 4TO CUHTE3 peLenTopoB uPA perynupyerca TpaHc-
dopmupyowumu gakropamu pocta B U [3,, anuaepMalbHbIM
(paxTopom pocta (ODP), a TakxKe OMyXOJEBbLIM MPOMOTOPOM
{popbon-12-mupucrar-13-aeraroM, UMHUTHPYIOWKM 3(dexT
DOP [31--33]. O B3aMMOCBA3U CHCTEMbl aKTHBALIUK T11a3MH-~
HOFEHa C MpoLeccaMH, OnocpelyeMblMy (hakropamu pocrta, Ko-
CBEHHO CBUAETENBLCTBYET U TOT (haKT, UTO B MONeKysne uPA ume-
ercs DDP-nomobuniit nomen [35]. M3BecTHOo Takxke, uTo
MNasMHUH akTHUBUPYET MHOrHMe (hakropbl pocta, pacleriis ux
HEaKTUBHbIE NpenuecTBeHHuKH [34].

Pe3ynbTaThl KIMHHYECKUX HCCIIeI0BAHMUIT

Axmugamop nnazmunozena ypokuwnaziozo muna (uPA).
B nepsom npeasapuTenbHOM UCCIEAOBAHNH, OMYOIMKOBAHHOM
M. J. Duffy u coast. B 1988 1. [8] u BrintoyaBieM 52 Habmoae-
HUs OOJIBHBIX PAKOM MOJIOYHOMN >Kelie3bl, ObI0 MOKA3aHO, YTO
NpU MOBbiLUEHHON (PEpMEHTATUBHON akTHBHOCTH uUPA B mep-
BUYHON onyxojiu Oe3pelUAUMBHBII HHTEpBaN yMEHbLIAETCS.
370 ObIA NPAKTHUYECKH eIUHCTBeHHas paboTa, B KOTOPOIi olle-
HuBanach QpepMEHTATUBHAS aKTUBHOCTh UPA, Tak Kak B Aans-
HelimeM ObuTO pa3paboTaHO HECKONbKO BapHaHTOB UMMYHO-
(epmeHTHOTO MeToaa onpenenenust uPA, v Bce NocaenyoIMe
MCCITEIOBAHUS KIMHMYECKOTO 3HAUEHHs ATOro nokazarens Ga-
3MPOBANTHChH HA OLIEHKE KOJIMUECTRBA COOTBETCTBYIOLIErO aHTH e~
Ha B DKCTPaKTaX OIYXOJIEBbIX TKAHEH.

Iepsoe Taxoe uccnenosanue ObuI0 onmy6aukosano F. Jinicke
v coaBT. B 1990 1. [26]. YV 50 GONBHBIX PAKOM MOJIOUHOMN JKeNe3bl
Oe3 meTacTazoB B JUMGOy3ibl M 54 GONLHLIX ¢ MeTacTasamu
B IuM(OY31bl ObLTO OTMEUEHO, YTO BBICOKHI YPOBEHB HMMYHOpE-
aKTUBHOTO UPA sABAIsiCTCS HE3ABUCHMBIM (DAKTOPOM MPOrHO3a HI3-
KOl Oe3peLlnaNBHOl BRDKMBAEMOCTH. B nocnemyiomux Hecaeno-
BaHMsAX OTH aBTOpsl [ 21, 27, 28], a Takke Opyrue uccienoparenu
(2,9, 13, 19] noareepanny 0GHAPYKEHHYIO 3aKOHOMEPHOCTb.

B wactnocti, B uccnenosaunu J. A, Foekens u coasr. [13],
BrmovyaswieM 671 cnywali nepuuHoro onepabenbHOro paka
MOJIOYHOM KenNe3bi, ObITO BbIABICHO, YTO TIPH YCIOBHOM rpaHi-
e MoJIOKMTENBHOCTH 10 UPA, paBHoil 1,15 Hr/mMr 6enka unrto-
30n1%, 0e3pelnIuBHAS U o61Iiast BBDKMBAEMOCTL DONBHBIX ¢ UPA-
TOJIOKHTENTBHBIMH  OMYXOJsiIMM ObliIa JOCTOBEPHO XYXKe, e
y 007bHBIX ¢ UPA-OTpHIIATENEHBLIMU ONYXONSAMH, B Hanbomb-
INeH CTENeHN pPasiMyus NPOABAMINCHL Y MOCTMEHOMAY3HBIX
OONBHBIX, Y KOTOPBIX OTHOCHTENLHBIH puCK penunnnsa (OPP)
paset 2,59, y OOJIBHbBIX C ONMYXOJSAMH, MONOKHTENbHBIMU 10 pe-
uenropam scrporeHos (PD) u nporecrepona (PI1) (OPP =
2,76), n 6GonbHbIX 6e3 MeTacTazos B mumdoysinax (OPP =2 33).
Y GonbHbIX ¢ MeTacTazaMu B umdoyanax Ge3peluauBHas Bbl-
KMBAEMOCTL NpH UPA-NONOKUTENBHBIX ONYXONSIX TakkKe Oblia
JOCTOBEPHO MeHbLIE, YeM Npu uPA-0TpHLATENLHBIX ONYXOMAX,
Ho OPP cocraBun Bcero nuub 1,95,

B nocnenyromux uccnepopanusx 3uadenue UPA ang nporuo-
3UPOBAHUS PELMANBOB M METACTa30B Y OOJIBLHBIX ¢ PAHHUMH CTa-
OMAMH paKa MOTOUHOI JKeJIe3bt ObLI0 MOATBEPKACHO TPH aHAIN-
3¢ pe3ynsrartos, noiaydeHHslX y 2003 GonbHbix [17]. Takum
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on tumor infiltrating macrophages rather than on tumor cells
themselves or stromal cells [42]. This finding suggests [37]
that both fibroblasts and macrophages are involved in the
uPA secretion and activation, and all these cells promote the
invasion. Plasminogen-activated metalloproteases are also
found on tumor fibroblasts [38,54].

Mechanism of paracrine activation of plasminogen and
other proteases in tumors is unknown, though uPA receptor
synthesis is regulated by transforming growth factors b1 and
b2, epidermal growth factor (EGF) and tumor promoter
phorbol-12-myristate-13-acetate that simulates EGF effect
[31-33]. The presence of an EGF-like domain in the uPA
molecule is an indirect proof of relationship between the
plasminogen activation system and growth factor-mediated
processes [35]. Plasmin is also known to activate many
growth factors by splitting their inactive precursors {34].

Clinical Findings

Urokinase Plasminogen Activator (uPA). The first interim
study by M.J.Duffy et al. (1988) [8] performed in 52 breast
cancer patients demonstrated that increased enzymatic activ-
ity of tumor uPA was correlated with a shorter disease-free
survival. This was practically the only evaluation of uPA
enzymatic activity because several versions of uPA immu-
noenzymometric assays were developed and all further stud-
ies of its clinical significance were based on measurements
of the relevant antigen in tumor tissue extracts.

The first study of this type was published by F. Janicke et al.
in 1990 [26]. It was performed in 50 node-negative and 54 node-
positive breast cancer patients to demonstrate that immunoreac-
tive uPA is an independent prognostic factor of poor disease-frec
survival. This finding was confirmed in further studies of the
same [21,27,28] and other [2,9,13,19] investigators.

For instance J.A.Foekens et al. {13] examined 671 patients
with primary operable breast cancer to discover that disease-
free and overall survivals were significantly poorer in uPA-
positive versus uPA-negative cases, the uPA-positivity being
defined as 1.15 ng per mg or more cytosol protein. The differ-
ences were most marked in postmenopausal women (relative
risk of recurrence, RRR=2.59), estrogen and progesterone
receptor-positive (RRR=2.76) and node-negative (RRR=2.33
cases. The patients with uPA-positive tumors and lymph node
metastases had a significantly poorer survival as compared to
uPA-negative cases though their RRR was 1.95 only.

The uPA prognostic value in early breast cancer was con-
firmed by analysis of 2003 patients [17]. Thus, the uPA is an
important supplementary prognostic factor in breast cancer
with relatively good prognosis since it may identify sub-
groups with high risk of recurrence or metastasis requiring
more intensive treatment.

uPA Inhibitor Type 1(PAI-1). FJanicke et al. [27] were the
first to demonstrate in 1991 correlation of high tumor PAI-1
fevel and poor prognosis in breast cancer. These findings
were confirmed by further studies [2,14,19,28].

The most representative studies were reported in [14,17].
Among 657 cases with primary operable breast cancer 44%
were PAl-1-positive, the positivity being defined as 17 ng
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obpasom, uPA okasascs BaKHBIM LOMONHHTENBHBIM (PAKTOPOM
MPOTHO32 B HPOTHOCTHYECKH OTHOCUTENBLHO OJIarofpusiTHBIX
rpyrnax GolibHLIX PAKOM MOJIOUHOMN KENe3bl, YTO YKa3biBaeT Ha
ro roTeHUManbHOE 3HauUeHYe [JIsi BbIsSBIECHUS CPEJH dTHX O0Jib-
HbIX MOATPYIIN € NOBBILIEHHBLIM PUCKOM PELMAMBUPOBAHKA W/ UK
METACTAZUPOBAHMUS, TPeOYIOWHX 00Jlee HHTEHCUBHOTO JIEUeHHUS.

Hneubumop uPA muna 1 (PAI-1). Bnepseie B 1991 &
F. Jinicke 1 coaBT.[27] ObIIO MOKa3aHO, UTO BBICOKHI ypOBEHD
PAl-l B onyxoneBoil TKaHH ABNAETCA NMOKA3aTe/eM MJIOXOTO
TPOTHO3a TMPH PAKe MOJIOUHOMH KeNe3bl. DTH PE3YLTAThI MO/
TBEPAMIIHCH H B JaNbHEILIMX HceaegoBannax [2. 14, 19, 28].

HawboJiee penpe3eHTaTUBHBIC UCCEI0BaHHUs OblIH NPOBENe-
net J. A. Foekens u coasr. [14, 17]. Y 657 O0MbHbIX NEPBHYHBIM
onepabenbHbIM pakoM MOOUHOi Jkenessl PAL-1-rionoxunrelb-
HbIMU TIPU TpaHuue, paBHOi 17 RHr/mMr Oenka (yCTaHOBJICHHOH
C MOMOILBIO U30TOHHYECKOTO PErPecCUOHHOIO aHaiu3a), oKasa-
auck 44% onyxoneil. [lsTuieTHAs BbDKUBAEMOCTh OOJBHBIX
¢ PAI-1-nofOXUTENBHBIMI OMYXONSMM OKa3aiach I[Py 3TOM Ha
26% menbie, ueM y 60/bHbIX ¢ PAl-T-0Tpuuare/ibHbIMK 0Ty X0-
asmy. Paznudus B 03peliMAMBHOI BbIKMBAEMOCTH COXPaHs-
AUCh NPUMEPHO HA TOM K€ VPOBHE BO BCEX TOArpYnnax Oosb-
HbIX (C MeTacTazamu U 0e3 MeractasoB B AMM(OY3/bL, B TIpe- U
IIOCTMEHOTAay3e, ¢ PEUeNTOPIONOKUTENBHBIMH U PELENTOPOT-
pULATENIbHBIMK OflyxosisiMn). Uacrota Bhissnenus PAI-1 ne 3a-
BHCENA OT pasMepa OMyXOIH. CTATyca JAUM(OY3N0B U CTENEHH
An(depeHnpoBKH paka MOIOUHOMH skesiesbl, Ho PAL-1 pexe sbi-
sigJistiicst B PO/PI-1107105KMTENBHBIX ONYXOMAX, YEM B PELICNTO-
POTPULATENBHBIX OMYXOIsiX. YpoBeHs PAI-1 nonoxurenbHo
KOppesHpoBan ¢ yposHsMu UPA 1 katencuna D.

[Tpy MHOro(pakTOpHOM aHanM3e Oe3peLMAUBHON U o0Leli
BLOKMBAEMOCTH € YUETOM HE TONIBKO KJIMHUUYECKHX (PaKTOpPOSB,
11O W PasJHHBIX IMTO30JbHBIX Mapkepos (P, PIL pS2, karen-
cuna D. uPA) PAL-1 okazaics Hanbojiee 3HAUMMbIM Ui NPO-
rHo3a 0e3peunanBHoOi BbkusaeMoctH (OPP = 2.04) u 3anuman
BTOPOE MECTO M0C/Ie PELENTOPHOro craryca npu nNporuose 0o-
uieit BbIKUBAEMOCTH (OTHOCHTENLHBIE piick eMeptit (OPC) pa-
pen 1,3). MurepecHo, 4TO B NOArPYTINE OO/bHBIX, HE HMEBLINX
Meracra3oB B nuMQoyanax, PAl-1 okazancs eAHHCTBEHHbIM LH-
TO30AbHBIM (PAKTOPOM. COXPAHMBIUNM CBOE HPOTHOCTHUECKOE
JHaueHUe 11PY MHOTO(MAKTOPHOM aAHAMIE.

CyHIecTBYeT HECKOILKO THUIOTES il OObACHEHUS BHAWMOIO
IPOTHUBOPEUHA MeXxy HHrHOupyiolnm jeiictiem PAI-1 na
UuPA | aBIsIOIIMMCS MTOKA3aTeNeM METacTaTHYeCKOH aKTHBHOCTH
OMYXONH, 1 YMEHbLICHHEM Ge3pSLIANBHOH BbIKHBAEMOCTH O0Jb-
HBIX TIPH BBICOKHX VPOBHSIX 3Toro nHrudutopa. D. Reilly u coast.
{43] UMMYHOTHCTOXUMHUYECKIMH METOAAMU TMPOAEMOHCTPUPOBA-
au, uto PAI-1 jiokanusyercss NpeMMyLLECTBEHHO B CKOTLICHMAX
INMUTETHANBHBIX OIYXONEBbIX KIETOK, B CTEHKAX COCYI0B U B HOP-
MaILHOM STTUTENNK MPOTOKOB B OTIIMYHE OT camoro uPA u ero pe-
UEITTOPOB, JTOKATM3YIOWMXCA COOTBETCTBEHHO B CTPOMAbHBIX
KIETKaxX W Ha HHOUILTPUPYIOUIMX OITYyXOlb Makpodarax. ABTOpbI
NpeAnonoK UK, uto npoayxuns PAl-1 asnsercsa MexaHu3mMom ca-
MO3AIMTLI OMYXONEBbIX KJIETOK OT pa3pyLUasoILero AEHCTBUA
uPA. Jlpyrue uccinenosarenn {41] cunrator, uto yposeHsb PAI-1
B JKCTPAKTaX OMyXosiei MOKeT ObITb OMOXHMHUECKHM NOKasare-
JIEM CTENEHH HEOBACKYIAPH3AUNK ONYXO0J€EBOH TKaHW, KOTopas,

per mg protein as measured by isotonic regressive assay. The
PAl-1-positive patients had a 26% shorter 5-year survival as
compared to the PAl-1-negative group. The difference in
disease-free survival was practically the same in all patient
subgroups (node-positive/negative, pre-/postmenopausal,
receptor-positive/negative). The PAI-1 prevalence was not
related to tumor size, lymph node status or breast cancer dif-
ferentiation, though PAIl-1 was found less frequently in
ER/PR-positive versus negative cases. The PAI-1 level was
positively correlated with uPA and cathepsin D.
Multifactorial analysis of disease-free and overall sur-
vivals with respect to both clinical factors and various
cytosol markers (ER, PR, pS2, cathepsin D, uPA) discovered
PAI-1 to demonstrate the highest prognostic significance as
to disease-free survival (RRR=2.04) and to be the second

significant factor after receptor status as to prognosis of

overall survival (relative risk of death, RRD-1.5).
Interestingly, that the PAI-1 was the only cytosol factor pre-
serving its prognostic significance in muitifactorial analysis
in node-negative patients.

There are several hypotheses to explain the apparent con-
tradiction between the PAI-linhibiting effect on uPA that is a
characteristic of tumor metastasis potential and the reduction
in disease-free survival of patients with high inhibitor levels.
D.Reilly et al. [43] demonstrated immunohistochemically
that the PAI-! was mainly located in epithelial tumor cells,
vessel walls and normal duct epithelium while the uPA and
its receptors were mainly found in stromal cells and tumor-
infiltrating macrophages, respectively. The authors made the
supposition that PAI-1 production was a mechanism of tumor
ceil self-defense from the uPA destructive effect. Other
investigators [41] supported the opinion that PAI-1 in tumor
extracts was a biochemical marker of neovascularization
since the PAI-1 contributed to angiogenesis {36] which sug-
gested [32.53] poor prognosis. And finally F.Janicke et al.
[28] suggested that PAl-1 overproduction might be important
for reimplantation of circulating tumor cells since inhibition
of uPA-induced extraceltular matrix degradation was needed
{0 generate new stroma in metastasis sites.

uPA Inhibitor Type 2 (PAI-2). Prognostic role of PAI-2 in
breast tumors is studied much less as compared to PAI-1.
C.Bouchet et al. {2] examined 314 patients to demonstrate a
favorable prognostic role of increased PAI-2 concentrations.
This finding is in conformity with the theoretical supposition
that inhibition of uPA must reduce tumor metastatic poten-
tial and proves PAI-2 to be a true inhibitor of the uPA prin-
cipal function, i.e. plasminogen activation.

Unfortunately the discovered [2] prognostic value of PAI-
2 in a common group of breast cancer patients (as well as in
subgroups with respect to menopausal, tymph node and
receptor statuses) was not contirmed by a rather representa-
tive (1012 cases) study [15]. The authors discovered a sta-
tistically significant increase in relapse-free, metastasis-free
and overall survivals in relation with high PAI-2 concentra-
tions only in cases with elevated primary tumor uPA. The
PAI-2 contents showed no correlation with node status,

U
(9




Ob30prvie cmanvu

KaK M3BECTHO [52, 53], oTpHUATENBHO BAKSET HA POrHO3, Tak Kak
PAI-1 yuacTByeT B nipoueccax aurnorenesa [36]. M, nakoHeu, ele
onra runoresa npeanoxkena F. Jinicke u coart. [28]: onu cunra-
IOT, 4TO u30BITOUHAs npopykuus PAI-1 MoXeT UMeTh 3HadeHHe
Ui PEUMIIAHTALUMN LMPKYJIUPYIOLIMX ONYXONEBLIX KIETOK, NO-
CKONbKY 171 00pa30BaHMs HOBO# CTPOMbI B yUaCTKaxX METacTa3y-
poBanus HeoOXonMMO moaasneHHe uPA-HHIYIMPOBAHHON Aerpa-
JaUUK BHEKJIETOYHOIO MaTPHUKCA.

Huzubumop uPA muna 2 (PAI-2).JIporHocTHUECKOE 3HAUE-
Hue PAI-2 B onmyxonsx MONOYHOM keNe3bl UCCIECAOBAHO B 3HA-
UNTE/IbHO MEHbLIEH CcTemneHu, ueM 3Hauenue PAI-1. [pu stom
C. Bouchet u coast. [2], obcinenosasuine 314 GonbHLIX, OTMe-
THIKM OITaroNpUATHYIO NPOCHOCTHUECKYIO POJib NOBBILEHHOIO
ypoBHs PAI-2, yTo cornacyeTcs ¢ TEOPETHYECKUMH NPEACTAB-
JICHUAMU O TOM, 4TO MHrUOMpoBaHue UPA IOKHO CHUXATh Me-
TACTATHUESCKUIL IOTEHUHUAN ONYXO/H, U CBUACTENBCTBYET O TOM,
uTo PAI-2 ABAsETCA UCTHHHBIM HHIHGUTOPOM OCHOBHO! (yHK-
unu UPA — aKkTUBAUMH MI1a3MHHOTEHA.

K coxaneuuio, obHapyxeHHoe [2] IpOrHOCTHUECKOE 3HA-
ueHue PAI-2 B o0mielt rpynme 60abHBIX PpaKOM MOMOUHOI Xe-
Je3nl (a TaKke B MOATPYNNax GONbHBIX, Pa3IMHAIOMUXCS N0
MEHONAY3HOMY W PCLENTOPHOMY CTaTyCy, CTarycy IUM{Qoys3-
I0B) He ObIO MOATBEPIKAEHO B BECbMA PEMPE3EHTATHRHOM
(Brimouasuiem 1012 Gonbhbix) Hecnenosanny [15]. Aptops
BBLIABHIIH JIOCTOBEPHOE YBENUUCHNE Oe3pelnanBHON, Ge3me-
TaCTaTH4ECKON W 001LUEH BBIKHBAEMOCTH NPH BHICOKHX YPOB-
HAX PAL-2 Tonbko y GOMLHBIX PAKOM MOJOUHOMN KEe3bl ¢ Mo-
BLILUCHHBIM coaepkanuem uPA B NepBUUHON Omyxoiu.
YposeHb PAI-2 He koppenuposan co cTarycom nUM(OY3Nos,
CTeneHbIo AM(PhepeHUUPOBKH OMYXO0JIH, COAEPIKAHUEM PELer-
TOPOB CTEPOUAHDBIX FOPMOHOB. 3TO HaONOAEHHE, C OAHOI CTO-
POHBI, CBUAETEJILCTBYET O 00JEE HHU3KOW NMPOTHOCTHYECKOI
3HauuMoct PAT-2 no cpaeuenuto ¢ uPA n PAI-1, a ¢ apyroi
CTOPOHbI, €I Pa3 NOATBEPKAAET TOT (akT, UTo UMeHHO PAJ-2
ABAACTCS WCTHHHBLIM MHTHOUTOPOM UPA, nozasasiowuM ero
«MHBA3ZNBHYIO» aKTHBHOCTb.

B uenom metoanueckas Gasa uccnenosanus PAI-2 B onyxo-
JIAX HEJIOBEKA, MO-BHIMMOMY, EUIE HEAOCTATOYHO pazpaboTana,
W HAOJNIONAIOTCA CYIIECTBEHHbIC MHOTOKpATHbIE Pa3IHUuUs
B YPOBHSAX 9TOr0 MHIHOUTOPA, BBISBISEMbIX Pa3HLIMM IpyIina-
MM HCCNENOBATENICH, JaXKe €CITH OHKM WCTIONb3YIOT OHU U Te Ke
KoMmepueckue Hadbopsl [2, 507

Peyenmop uPA. Peuentop uPA (Pu-uPA) — naumenee mzy-
YCHHBIA B KIMHMYECKOM I1aHE KOMITOHEHT CUCTEMbi aKTHRALIMH
nnasmunoreta. Jhiwn B 1994—1995 rr. nocse paspabotku rpyn-
Mo JATCKUX YueHbiX [44, 45] meTona umMmyHO(EPMEHTHOrO Ofi-
penenenuns Pu-uPA crana BO3MOXKHOH OLEHKA KIMHUUECKOTO
3HAUCHUA ITOTO MOKazaTens, KoTopas ObUla NPOBENEHA OHNM U3
aBTOPOB METONA B COAPYKECTBE € yuyeHbIMK 13 Dr. Daniel den
Hoed Cancer Center B Porrepname {201, B neenenosaune 0buio
BKIIKOUEHO 505 GONbHBIX onepabesnibHbIM NepBHUHBIM PAKOM MO-
JIOHHOMH JKENe3bl PasIUYHON CTaMu, HO 0€3 OTAANCHHBIX MeTa-
cTasos. [lns onpeneneHns UCToNbL30BAIN PaHee 3aMOPOKEHHDIE
1 XPaHUBLINECH B XKHMIKOM a30T€ OIMYXONH, TAKMM 00PazoM Cpok
HabnioneHus 3a GonbHLIMK cocTaBun o 12 1o 125 mec.
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tumor differentiation, steroid hormone receptor content.
This finding, on the one hand, suggested that PAI-2 had a
lower prognostic value as compared with uPA and PAI-1,
and, on the other hand, confirmed once more that PAI-2 was
a true uPA inhibitor suppressing its invasive activity.

The study methods of human tumor PAI-2 require
improvement because there is a considerable difference
between the inhibitor measurements as performed by dif-
ferent investigators even when using the same commercial
test kits [2,50].

uPA Receptor. The uPA receptor (uPA-R) is the least clin-
ically studied component of the plasminogen activation sys-
tem. Clinical evaluation of this parameter became possible
only after development of an uPA-R immunoezymometric
assay by Danish scientists in 1994-1995 [44,45] and was
performed by an author of the method together with investi-
gators from Dr Daniel den Hoed Cancer Center [20]. The
study was performed in 505 patients with operable primary
breast cancer free from distant metastases. The tests were
carried out in frozen tumors stored in liquid nitrogen, the
time of observation thus being 12 to 125 months.

The uPA-R content showed no correlation with most clin-
ical, morphological and cytosol prognostic factors; there
was a weak though significant positive correlation with
other elements of the plasminogen activation system such as
uPA and PAI-1 as well as with cathepsin D. After the
patients were stratified into subgroups with high (above the
median) and low (below the median) uPA-R level a decrease
in overall survival in cases with elevated tumor uPA-R was
the only significant regularity discovered.

The only category of cases in which high uPA-R showed
statistical significance as to both overall and disease-frec
survivals was 201 postmenopausal women with lymph node
metastases (respective RRD and RRR in cases with high
versus low uPA-R were 2.39 and 1.91). Multifactorial anal-
ysis of these cases including both classical parameters and
all components of the plasminogen activation system dis-
covered that the uPA-R preserved significance as to progno-
sis of overall survival and was the most indicative among
cytosol factors including uPA and PAI-1.

Interestingly that uPA-R content in homogenate triton
extracts was less prognostically significant than cytosol uPA-
R [20]. Thus, in spite of the fact that it is membrane-bound
(i.e. detergent-extracted) receptor that is most functionally
active, its soluble (most likely, partially degraded) form has a
greater clinical value. To explain this apparent contradiction
the authors put forward the supposition that soluble uPA-R
resulted from splitting of the membrane-bound receptor by
plasmin (see the scheme) and therefore its content may be a
measure of activity of the whole uPA-dependent complex.

Plasminogen Activation System Components and Efficacy
of Adjuvant Chemotherapy for Breast Cancer. As mentioned
above, high uPA levels correlate with shorter disease-free
survival of patients having steroid receptor-positive breast
cancer. The supposition may therefore be made that uPA
expression neutralizes the ER-positivity effect in hormone-
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Rewiews

Vposenb Pu-uPA He koppenaupoBan ¢ OONBLINHCTBOM H3
KITMHUKO-MOP(OTOrMUECKHX ¥ LMTO30JbHBIX (PAKTOPOB MNpo-
rHo3a, Habmoganack Juuib cabas, XoTs ¥ JOCTOBEPHAs, TTOJ0-
JKUTETBHAA KOPPENsILUMs C JPyrMMHU KOMITOHEHTaMH CHCTEMBI
aKTuBalyu ryasMuHoreHa — uPA u PAI-1, a Taxoke ¢ karencu-
Hom D. [Ipu pazneneHuu Bcex OONbHBLIX Ha IPYTINbl C BBICOKHM
(BBIIIE MEUAHBI) U HU3KUM (HUKE MeAUaHbl) yposHeM Pr-uPA
€/IMHCTBEHHOW J0CTOBEPHON 3aKOHOMEPHOCTBIO OBLIO MLl
yMeHblieHHe o0wel BBIKMBAEMOCTH Y OOJBHBIX C BBLICOKHM
ypoBHeM Pu-uPA. BespenpianBHas BLIKUBAEMOCTb OONBHBIX HE
Oblna cBsA3aHa ¢ ypoBHeM Pu-uPA B onyxonu.

[Tpu yuere pazauuHbIX KIUHHUECKHX (PAKTOPOB YAANOCH Bbl-
SIBUTH O[IHY €AMHCTBEHHYIO MOATrpyMNny GONBHBIX, B KOTOPOH BbI-
COKMH yposeHb PU-uPA 10cTOBEpHO CHIDKAN Kak OOLylo, Tak
1 Oe3pelIMBHYIO BEDKMBAEMOCTb, — 310 201 nocTMeHonay3Has
HonbHas ¢ metactazamu B uMdoysnax (OPC u OPP npu Beico-
KOM ypoBHe Pui-uPA 1o oTHOLLIEHMIO K rpyNINe ¢ HU3KKUM YPOBHEM
Pu-uPA coctasunu cootetcTBeHHO 2,39 1 1,91). [Tpn MHOTOpaK-
TOPHOM aHaJIn3e AAHHOH IPyIifbl 60bHBIX, BKITIOYABIIEM HAPALY
€ KJIACCHUECKMMM NOKA3aTeaMH BCE KOMITOHEHTbI CHCTEMBI aKTH-
BalMM TU1a3MUHoOreHa, sknan Pu-uPA B nporHos obuleit BbnkHBa-
€MOCTH COXPaHW CBOe 3HauyeHHe W OKazaics HaubONbLUMM W3
BCEX LMTO30MbHBIX (PakTopoB, Biutodas uPA u PAI-1.

HHrepecHsIM npencrtasisierca ToT ¢akrt [20], 4yTo uccaeno-
BaBILMHACA NapaljieNbHO C UUTO30JbHLIM YpoBeHb Pu-uPA
B TPUTOHOBOM 3KCTPaKTe romoreHara okasajicsi MeHee 3HauM-
MBIM A7 TIPOTHO3@, YEM COOTBETCTBYIOIIUH LUTO301bHBIH MO-
kazaresb. TakuM o0pazoM, HECMOTPSA Ha TO UTO (ByHKLMOHANb-
HO aKTHBHBIM SfBJISIETCA HMEHHO MeMOpaHHO-CBA3aHHBIN
{(3KCTparMpyeMblii IETEPreHTOM) pelenTop, 0oJbliee KIHHUYe-
CKOE 3HaueHHE UMEET ero pacTBopuMas (I10-BUANMOMY, HacTHY-
HO AerpajupoBaHHas) ¢opma. B kauectBe paboueil runotessl
IJ151 OOBACHEHN STOTO KaXyLIErocs! IPOTHBOPEUNs aBTOPBI Bbl-
JBUTAIOT MPEANOIOXKEHHE O TOM, UTO pacTBOpHMbIi Pu-uPA 06-
pasyeTcs B pe3y/ibTare PaclUerieHusi HaTUBHOTO MEMOpaHHO-
CBA3aHHOIO pelenTopa MIa3sMHHOM (CM. CXEMY) M, TakuM
006pa3zom, €ro KoJIM4ecTBO ABIACTCS MEPOil aKTUBHOCTH BCETO
uPA-3aBucumoro npouecca.

Bzaumocenze komnonenmog ciucmemol akmueayuu nadsmu-
Hozena ¢ IPHeKMuUBHOCMbIO A0BIOGAHMHOU MEPANUY PAKA MO-
Jlounont acenesvl. Kak yxe oTMmedanoch, BBICOKHE ypoBHU uPA
NPUBOIAT K YMEHBLIEHHO Oe3pellMINUBHON BBIKMBAEMOCTH
6ONBLHBIX PAKOM MOJIOHHOI XKeJe3bl C OMYXONSIMH, MOOMKUTENb-
HBIMH [0 PEUENTOPAaM CTEPOMIHbIX TOPMOHOB. DTOT (akT 1o3-
BOJISIET MPEANONOKUTD, UTO IKCnpeccus uPA MOXKET HUBeEIHpPO-
Barb MONOXHTeNbHbH 3(dekr PO B moTeHunanbHO
FOPMOHO4YBCTBUTESLHOMN rpynIe 00MbHbIX. B cBA3M ¢ 9TUM Te-
OPETHUECKH MOXHO TPEANoNOKHUThb, UTO onpeaencHye uPA,
a TaKKe, BOBMOKHO, U APYTUX KOMITOHEHTOB CHCTEMb! aKTHBA-
LMY T1a3MUHOreHa MO0 Obl TTOMOYL B BbISIBIEHHH MOPMOHO-
PE3KUCTEHTHOI MOATPYMNIBl CPEAH PEelLenTOPrOoNOKHUTENbHBIX
6onpHBIX (cocTaBnAOLIeH, Kak u3BecTHO, oT 30 no 50% Bcex
P21 w/uan PITY GonbHBIX).

JletansHo Takasi BO3MOXKHOCThH Obli1a MccaeaoBaHa B Jabopa-
Topun PykeHca 8 Hugepnaunax. B neppoe uccnenosanue [16]
OblaM BxJHOUEHBl 235 GONBHBIX € PELMINBOM paka MOIOUHOH

sensitive cases. It then follows that measurement of uPA and
possibly of other components of the plasminogen activation
system may distinguish a hormone-resistant subgroup
among receptor-positive patients (which is 30 to 50% of all
ER™ or PR cases).

This supposition was first tested in a Dutch study [16] in
235 patients with recurrent breast cancer who did not receive
tamoxifen previously. On relapsing the patients started
tamoxifen therapy. Primary tumor cytosol uPA and PAI-1
were measured together with steroid hormone receptors. The
patients demonstrating partial or complete response or stable
disease for more than 6 months were considered responders
to tamoxifen. They were stratified into three subgroups with
respect to tumor steroid receptor content, as follows. Group
I (receptor-negative) was defined as cases with ER and/or
PR < 10 fmol per mg protein; patients from group 3 (high
receptor concentration) had ER and PR > 75 fmol per mg
protein; group 2 comprised all the remaining cases.

It appeared that increased uPA expression reduced signifi-
cantly the response to tamoxifen only in the patients with
medium tumor receptor levels (group 2: 16% responders in
the uPA-positive vs 60% in the uPA-negative subgroups).
This tendency in the receptor-negative cases was not statisti-
cally significant while in the cases with high receptor contents
the response to tamoxifen therapy was not related to uPA con-
centration. PAI-1 failed to produce any significant effect on
tamoxifen responsiveness of recurrent breast cancer.

In a study performed in 1996 [18] with 534 patients hav-
ing recurrent breast cancer and previously receiving first-
line therapy with tamoxifen high levels of uPA, PAI-1 and
uPA-R reduced in a statistically significant manner the
response to tamoxifen (relative risk of disease progression
being 1.23 to 1.35) while high PAI-2 content increased the
probability of response (RR=0.8).

Thus, measurement of components of the plasminogen
activation system may be useful to select patients with the
highest hormone-sensitivity, more so in the cases with medi-
um steroid hormone receptor concentrations. Besides, plas-
minogen activation inhibition at different stages (activator
inhibition, receptor binding inhibition) may itself provide a
new therapeutic approach [3]: as demonstrated in vitro
[4,23] as well as in experiments with human tumor
xenografts in athymic mice [40] monoclonal antibodies to
uPA-R ligand-binding domain reduced invasive potential of
tumor cells and transplanted tumors.

In summary, the literature on the contribution of the plas-
minogen activation system to tumor metastatic and invasive
potentials and on the clinical significance of the system
components clearly shows that study of the system is a
promising approach and uPA and PAI-1 seem to be the most
useful parameters in this respect.



Ob630pruvle cmamvu

Kenesbl, He ToNyuYaBlinX paHee tamokcuden. [Tocie BO3HMK-
HOBEHHUs peLUAHBA BCEX ITUX OONBHBIX JTEUMIIH TaMOKCHpe-
Hom. Conepxxanve uPA u PAIl-1 onpesenasnu B uurosone nep-
BUYHOH OMYXOJIM OHOBPEMEHHO C COACPKaHHEM PELENTOPOB
CTEPOUIIHBIX TOPMOHOB. BONBHBIX CUNTAJM NPOpearupoBaBIliv-
MM Ha TAMOKCH(EH, ECNTH y HUX HaOMIOancs 4yacTU4HbIH WK
NonHbI 3 heKT OT NeueH s, a Takke npu crabunnzauun 3a6o-
JleBanus Ha cpok Oonee 6 mec. OHU ObUIM pa3zfefieHbl Ha TPH
NOATPYIINbl B COOTBETCTBUH C COMEPIKAHUEM PEUENTOPOB CTe-
POMIHLIX FOPMOHOB B OMyXONH: rpynna | (peuentoporpuiia-
TensHas) — PO w/mnu PIT £ 10 ¢monw/mMr Geska; rpynma 3
(c BBICOKHMM cojiepkaHuem peuentopos) — PO u PIT > 75
tMonb/Mr Oenka; rpynna 2 — BCe OCTAbHBIE DOILHbIC,

Oxazajiochb, 4TO NOBbILEHHAsA 3Kcnpeccus uPA 10CTOBEpHO
YXYAUIAET PEAKLIMIO HA TAMOKCH(EH TONBKO Y GOJBLHBIX € MPo-
MEXKYTOUHBIM COAEPXKaHUEM PELENTOPOB CTEPOUIHBIX FOPMO-
HOB B onyxonu (rpynna 2: 16% mnpopeardpoBaBuInX GONbHBIX
B uPA-nonoxurensHoit nogrpynne u 60% — B uPA-otpmua-
TENBbHOM). AHaJOTHYHAS TEHACHLMS B PELENTOPOTPHIATEN b
HO¥ noarpynmne Oblia CTATHCTHYECKH HEOCTOBEPHA, a B TPYH-
Me ¢ BLICOKUM COAEPXAHMEM PpELUENTOPOB 3aBUCUMOCTL
peakumu Ha TaMokcH(en oT ypoBHA UPA MONHOCTLIO OTCYTCT-
BoBana. YposeHb PAl-1 He oka3blBas JOCTOBEPHOTO BAMAHUS HA
YYBCTBUTEABHOCTb PEUMAMBHOrO Paka MOJIOUYHOMN KeNe3bl K Ta-
MOKCH(eHy.

B uccnenosanuu 1996 r. [18], BxmouasmeM 534 60ibHbIX
PEeUMIUBHBIM PaKOM MOJIOUHOW >KeNe3bl, NONyUYaBIMX TAMOK-
cudeH B KauecTBe MepBooUepeHON Tepanuu, Ob10 NOKA3aHo,
4To BbicOKHe yposHK UPA, PAI-1 1 Pu-uPA nocrosepro chusxa-
HOT YUYBCTBUTENILHOCTb OONBHBIX K TaMOKCH(eHY (OTHOCHTE b=
HbIA PUCK nporpeccupoBanud oT 1,23 no 1,35), a Bbicokuii ypo-
BeHb PAI-2, HanpoTus, yBemMUMBAaET BeposTHOCTH 3(ekra
(OP = 0,8).

Takum 00pa3oM, OTIpeieNeHNe KOMITOHEHTOB CHCTEMbI AKTH-
BalUKU MIA3MUHOTEHA, C ONHOI CTOPOHBI, MOXKET MIOMOUbL B OT-
Oope Haubonee ropMOHOUYBCTBUTENBLHBIX GONBHBIX, OCOOEHHO
B TMOArpynre ¢ NpOMEXKYTOUHBIM CONEPKAaHUEM PELEnTOpOB
CTEPONIHBIX rOPMOHOB. C APYroH CTOPOHbLI, NONABIEHHE aKTH-
BalMH MIa3MHUHOTEHA HA PasIMUHBIX YPOBHAX (MHrHOUPOBaHUHE
aKTHBATOPORB, TOPMOXKEHHE UX CBA3bIBAHUS C PELENTOPAMH) MO-
XKET camo no cebe cTaTh OHUM U3 TOAXOA0B K pa3paboTke HO-
BbIX BMAOB Tepanuu [3]: B mccnenoBanusix in vitro [4, 23],
a TaKOke B ONbITAX ¢ KCCHOTPAHCIUIAHTATaMH ONyXoJieit uenone-
Ka 'y OECTUMYCHBIX Mbilueii nokazano [40], 4To MOHOKIOHANB-
Hble aHTUTENA K JIMraHACBA3bIBAIOLIEMY doMeHY Pu-uPA cum-
AT MHBA3UBHYIO CIOCOOHOCTH COOTBETCTBEHHO Oy XOJIEBbIX
KJIETOK ¥ TPAHCTIJIAHTHUPOBAHHBIX OMYXOJeN.

[oasoas utorn 0030pa JaHHBIX JIMTEPATYPbI O POJIH CHCTE-
Mbl aKTHBALUVH T1a3MHUHOTEHA B JOPMUPOBAHHN MeTacTaTuUeC-
KOTO W WHBA3HBHOIC TMOTEHLMAanNa ONyXxoned U KIAUHMYECKOM
3HAUEHUH OVIPEAESIEHHs OTACIAbHBIX KOMIOHEHTOR ITON cUCTe-
MBI, MOXKHO 3aKJIIOYHTD, YTO €€ HCCIIENIoBaHNE, 0e3yClOBHO, AB-
JIA€TCA BeCbMa NEPCNEKTUBHLIM C KJIMHUUECKOH TOUKH 3peHMus,
npuveM HauOosee 3HAUUMBIMK MOKA3aTeIsIMH ABIAIOTCS, NO-
suaumomy, uPA un PAI-1.
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