Kaununecxue uccaedobarus

© KosexTus aptopos, 2002
V1K 616.345-006.04-07:612.018

E. C. Iepumeiin', A. M. Hlepbaxoe’, A. F0. Ionuapoé?,
H. B. [Todoybuas’, H. E. Kywaunckuil’

KOMITOHEHTBI CUCTEMbI AKTUBAHUNH IVIA3SMHUHO-
TEHA IIPA PAKE IINIITEBOJA: B3AUMOCBA3b C OC-
HOBHBIMH KIMHUKO-MOP®OJIOIMYECKIMH PDAK-
TOPAMU

HHH kaunuyeckoii onxonocuuw POHIT um. H. H. baoxuna PAMH',
Poccuiickas meOuyunckas aKademus ROCMOUnIOMHOZ0
obpaszosanus’, Mockea

Pak nuesona (PIur) — oaHa M3 OCHOBHBIX NPUYMH CMEPTH
OHKOJIOTHYECKHUX OONBHBIX B OOJBIIMHCTBE CTpaH Mupa. B mo-
cneaHue Toas PITur B CTpYKTYpe CMEPTHOCTH MYKCKOTO Hacele-
Hus Poccun coctasiasier okoo 3%, xeHckoro — 1%, npuyeM y
xkeHwmH PITwt pervcrpupyercst B 3—6 pa3 pexe, 4eM 'y MyXXUHH.
3abosieBaHue XapakTepU3YeTCs TIOXUM MPOTHOCTHYECKUM HH-
JIEKCOM {COOTHOIIEHHE YUCIia yMEPIIUX 1 3a601eBImX Goastue 0,5)
U TpaMoil  Koppengiveil ¢ onyxonbio- xkeayaka [4]. dns

OIITUMU3ALNH JIeueOHOM TAKTUKHA U yayduieHus IuarnocTuku PITur.

HEOOXOAMMO - M3yUCHUE Psiia MHIUBUAYANBGHBIX MOJEKYISIPHO-
FeHETHYECKUX XAPAKTEPUMCTUK OTIYXONeil, BIMSIOMUX Ha €e
CnocoOHOCTL - K METacTa3upoOBaHWIO, WHBAa3UBHOCTb, DOCT,
nuddepeHIUPOBKY 1 OITYXOJIE B HEOAHTHOTEHE3,

OnHUM U3 OCHOBHBIX MEXAaHM3MOB MHBA3HMH 3/10KAYECTBEHHBIX
OITyXOJIEH ABJIAETCA pa3pylIeHHe OKpyXalollcii 6a3ansHol MeM-
OpaHbl U BHEKJICTOYHOIO MATPUKCA NPOTEA3aMH, aCCOLIMMPOBaH-
HBIMH ¢ 0nyXxoibio. [IpoTea3sl aKTUBHO yYacTBYIOT TaKKe B MPO-
Lieccax METACTA3UPOBAHMWSA . M OIYXOJEBOTO HEOAHTHMOTEHE3a.
LleHTpansHyI0 POb B OTUX MPOLIECCaX UTpaeT CEPUHOBASI TPOTea-
3a — aKTUBATOP MIAa3MUHOTeHA yYpoKuHaszHoro tuma (uPA) [1, 7,
10]. AxtusHast popMa uPA oOpa3syeTcs B pe3y./ibrare AcicTBUS He-
KOTOPHIX MPOTEOUTHICCKNX (PEPMEHTOB 1 IUIa3MUHA Ha MOJIEKY-
JIy HEAKTHBHOTO npeawecreeHHuka uPA (po-uPA), ceasanHoro
co criendpuIeCKMMU PELETITOPAMH Ha MOBEPXHOCTH Pa3IUYHBIX
KJIeTOK. AKTMBUPOBAHHBI UPA kaTanm3upyeT NpeBpallicHue
TUIA3MUHOTEHA B TUIA3MIH, KOTOPHII CaM pa3pyllacT KOMIIOHEHTHI
OTIYXONEBOil CTPOMBI M aKTHUBHUPYET HEKOTOPbIE METAJLIONPOTEA3HI,
Y4YacTBYIOIIME B 3TOM Ipouecce. U3BecTHO, YTO akTHBALMSA T1a3-
MUHOreHa BO3MOXHA U 10 TKAHEBOMY THITY, HO, NO-BUAMMOMY,
pPOJIb AaKTMBATOPA IIa3MUHOTeHA TKaHeBoro tuna (tPA) B paseu-
TUU OINYXOJIN TIPOTHBOIION0XKHA UPA ¥ CBOAMTCA K 3alLUTE OKPY-
Kawueit TKaH! OT PaclpOCTPaHEHUS onyxoiu [6]. AKTHBHOCTB
uPA u tPA nopasisteTcst aBymst 6eJIKOBBIMY MTHTHOUTOpaMH KJlacca
cepnnnoB — PAI-1 u PAI-2 [5].

B nociennue roabl pojib CHCTEMBI AKTUBAIUMHY TUITAa3MHHOTEHA
ripu PITix akTHBHO WCceqyeTcs B KIIMHUKE U Ha KJICTOUYHbBIX JIU-
Husx PITur. Pesynvratel, monydeHHbie W, Tang ¥ coaBT. HA omy-
x05151x 41 6oapHOTO PITIr [ 14], CBHOETENLCTBYIOT O HOBRILIEHHOM
skcnpeccuu uPA u ero peuentopa uPAR B Tkanu PITm. O1H 1
JIpyT¥ie aBTOpb! YKA3bIBAIOT TAKXE Ha MTOBBILIEHHOE COIepXKaHNe
MPHK PAI-1 B onyxonsax nmyiieBoga pa3mTHYHOTO TUCTOJIOTHYE-
ckoro crpoeHud [12, 14]. Ha pa3sauyHbIX KJIETOUYHBIX JUHUSAX
PITwy 66110 MOXa3aHo, uto Koskcnpeccust uPA u uPAR sBaserca
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Esophageal cancer (EC) is a main cause of death in cancer
patients worldwide. Over the last years EC accounted for 3% of
deaths among men and 1% of female deaths; EC is diagnosed in
women 3-6-fold as frequently as in men. The disease has a poor
prognostic index (deaths/cases ratio is more than 0.5) and is asso-
ciated with gastric tumors [4]. Study of individual molecular
genetic characteristic of tumors involved in metastasis, invasion,
growth, differentiation and neoangiogenesis may help to develop
new therapy methods, to optimize treatment policy and to
improve diagnosis of EC.

Destruction of surrounding basement membrane and extra-
cellular matrix by tumor-associated proteases is a principal
mechanism of cancer invasion. The proteases also take an active
part in tumor metastasis and neoangiogenesis. Serin protease,
urokinase plasminogen activator (uPA), plays a central role in
these processes [1,7,10]. uPA Active form is generated under the
effect of some proteolytic enzymes and plasmin on the uPA in-
active precursor molecule (pro-uPA) bound to specific receptors
present on surface of various cells. The active uPA catalyses plas-
minogen conversion into plasmin that destroys tumor stroma
and activates some metalloproteases involved in this process. As
known, plasminogen activation may proceed by a tissue pathway,
however, the role of tissue plasminogen activator (tPA) seems to
be opposite to that of uPA and consists in protection of sur-
rounding tissues from tumor invasion [6]. Activity of uPA and
tPA is inhibited by two protein inhibitors from the serpin class,
i.e. PAI-1 and PAI-2 [5].

There is an intense clinical and experimental study of the
role the plasminogen activation system plays in EC. W.Tang et
al. [14] reported of uPA and its receptor uPAR overexpression
in tumor specimens from 41 patients with EC. These and other
authors also.detected elevated levels of PAI-1 mRNA in
esophageal tumors of different histology [12,14]. Tt was:
demonstrated on different EC cell lines that uPA and uPAR
coexpression was of functional importance for the plasminogen
activation system contribution to tumor invasion [11]. Invasive
activity of uPA-positive esophageal tumors was confirmed in
clinical trials [13]. tPA Content in squamous-cell EC seems to
be lower than in histologically intact mucosa [9]. Over the last
years there was an active discussion in the literature of
prognostic value of uPA, uPAR and PAI-1, their relation to
tumor differentiation and metastatic potential [12-14], howev-
er, no consensus was yet achieved.



Clinical Investigations

(byHKllYIOHaJ'[bHO BaXHON 1 y4yacTHsl CUCTCMBI aKTHBallMHn
NMaa3MUHOIeHa B WHBa3uu onyxonu [11]. MHBa3uBHast aKTUB-
HOCTb UPA-NOJNIOXUTENLHBIX OIIYXONel MUIEBOAA NOATBEPXKICHA
TaKKe W B KIMHUYecKux uccienopanuax [13]. Conepxanue tPA B
maockokaeTodHoM P, mo-punuMoMy, CHUXKEHO MO CpaBHe-
HUIO C TMCTOJIOTUYECKH HEM3MEHEHHO cnu3uctoii [9]. B nurtepa-
Type MOCJIENHMX JIET aKTHBHO 06CYKa10TCsl BOTIPOCH! O TIPOTHO-
CTHYECKOM 3HaueHUU ypoBHeil uPA, ero peuenropa uPAR u
PAI-1, ux cBs13u ¢ auddepeHUHPOBKOIi, cTOCOOGHOCTBIO ONMYXOJIH
K MeTacTazupoBanuio [12—14], ogHako eaAnrHOTO MHEHUS 10 3TO-
MY BOIIpOCY NNOKa HET.

B cBs134 ¢ BHEIIECKA3aHHBIM L€ HACTOSIIICTO HCCICAOBAHUA
ABJISJIOCH OIIPCAC/ICHUE KOHHSHTPAIIMH HEKOTOPBLIX KOMIIOHCHTOB
CHUCTEMbI aKTHBAUUH TUIa3BMHUHOICHA B OMMYXOJAX MULIECBOAA, a TaK-
K€ OLICHKA CBS3U 3TUX N0KA3aTeIei C OCHOBHBIMU KIWHWKO-MOD-
donornueckuMu xapakrepuctukamu Pllmr,

Marepuai u MeToasl. B mccnenoBaHue rkmoueHbl 44 GonbHbix PITm (38
My>XXYHH U 6 X¢HIIIWH) B Bo3pacte ot 43 no 75 net (59,6 = 1,1 roma; meanana — 61
ron), neunBumxcd B POHL um. H. H. BnoxuHa PAMH B 2000—2002 rr. Y Becex
BoabHBIX 6H1 quarHocTiposad PIIw v BLINOJIHEHB! pasInyHbIE BUABL OTE-
PaTMBHONO BMELIATE/NLCTBA. B COOTBETCTBUM € KIMHIIECKO# KaaccubHKaLueil
PIMux [3] I cTanust 3aGonesanus BoisBiaeHa Y | o6cnenoBanHoro GoisHoro, fla
cranus — y 6, IIb craaus — y 7, 11 cramus — y 21, IV cragnsa — y 9 601bHbIX.
Knnuamdeckuit auarHo3 BCeX MAMEHTOB NOATBEPXICH JAHHBIMY THCTONOTHYE-
CKOTO MCCIEA0BaH s OITYXOH,

JLta Mccaenosatua Opanu yuacTku onyxonu secom 200— 500 mr, ronydeHHbIE
BO BpeMst onepauuu. ¥ BceX GOABHBIX TAKKE MCCACAOBANACH TMCTONOTMYECKH
HeM3MeHEHHas CIM3UCTAS TMIIEBOAA. Matepran U3 ollepalMOHHOM LOCTaBILTH
Ha b1y B JaGopaTopuio U XpaHum 1ipy —70 °C g0 Hauasa UccaeaoBaAHUS.

Konuenrpauuio uPA, PAI-1 1 tPA onpenensuin B UMTO30JI51X, MOTYYCHHBIX TT0
CTAHAAPTHON TIpOLIEAYPE, UCNIOAB3YEMON TIPH HUCCICTOBAHUM PELIEMTOPOB CTe-
pouaHbix ropMoHoB [2] 1 passenennbix B 10 pasz K, Na-docdatHiM 6ydepom
(14MM NaCl, 2,7 MM KCl, 1,5 MM KH:PO:, 8,1 MM Na:HPOs, pH 7,4), conepxa-
wum 0,1% tBrH-20 U 1% Gbrumii CHIROPOTOUHBIN anbbymut. OnpeaeaeHue mpo-
BOIWIOCH C MIOMOUIBIO CTAHIAPTHBIX HA0OPOB PEAKTUBOB ST UMMYHO(CPMEHT-
HOTO aHa/u3a, paspaboTaHHeX B KaronwueckoM Yuuesepcurere r. HaiiMeren
{Hunepnannbl), Kak onucaHo paxee |2, 8). MaMepeHns poBOIWIN HA aBTOMATH~
YECKOM YHUBEPCATBHOM puiepe i Mukporvtanmer ELx800 ¢gupmbl «BioTek
Instruments, Inc.» (CLLA) npu 490/630 HM. O6paGoTKy pe3yaLTaToB U3MEPEHUI
nposoaniy no gpopmysne Y =a + bX + cX?, rac X — KOHUEHTpaLMs aHaIu3upye-
Moro 6eika B Hr/Ma, Y — onTudeckas oTHocts pu 492 uM, KonuenTtpaumn
AHATM3UPYEMBIX KOMITOHEHTOB CUCTEMBI AKTUBALIMH TUTA3MUHOrEHA BbIPAXAIY B
Hr/Mr LuTo30msHOTO 6¢1Ka. benok onpeaensnd no Meroxy Jloypu.

Ipu cpaBHEHUM NOKA3aTeNIeH UCTIONB30BANU t-KpUTepuit CTbIOAEHTA, KOp-
pensunoHHbii TecT [Tupcona (r), Tect koppenauuu panros Crupmena (R). Cra-
THCTHUECKas 06paboTKa JaHHBIX OCYILECTBISIACH C MOMOIIBIO POTPAMMHOTO
nakeTa Statistica (Bepcust 6, StatSoft, Inc., CILIA, 2001).

Pesyabratel U obcyxaenne. [IpakTHuecKH y Bcex GOMBHBIX B
OMYXOMEBOM TKAHHU MULIEBOAA U OKPYXAl0L1eiH FOMOJIOTMYHOMH TKa~
H1 6bLM 00napyxens! uPA 1 tPA. Uamepumbie konuyectsa PAL-1
HaiigeHbl y 43 (98%) GONBHBIX B OMYXONEBOI TKAHU U TOJILKO Y 39
(89%) 60nBbHBIX B HOPMAJIBHOH cu3KcToil nuimesona. Cpennue
kouuenrtparun uPA u PAI-1 B Tkanu PITir 65011 1OCTOBEPHO BEHI-
1e, YeM B HEeM3MeHEeHHOoi1 TKaHu (t1abu. 1, ¢. 22; p < 0,001). Kon-
ueHtpaius tPA, HanpoTHs, ObUIa BbILIE B TMCTOJOTHUECKH HEH3-
MEHEHHOH CJIM3UCTOH NMUIEBOAA, YEM B ONYXOACBOIl TKaHU (CM.
Tadn. 1; p<0,001).

HaGmonanach npsiMasi JOCTOBEPHAs KOPPENSIIMS MEXIy
ypoBHSMHU UPA B 0I1yx0J1eBOii TKAHU U THCTOJIOTUYECKY HEU3ME-
HeHHOI1 cimaucToit numesona (r = 0,54; p < 0,001). KoHuenrpa-
unu tPA Takxe KOppeJUpoBaNU B ONYXONEBOH H THCTOJOTMIECKH
Hen3MeHeHHoM TKaHu (r = 0,32; p < 0,05). B onyxonepoii TKaHU
U HOPMANbHOH CAM3UCTON OOHAapyXEHLl JOCTOBEPHbLIE NPAMbIEC
Koppensauuu Mexay ypoBHsiMH PAI-1 u uPA (cooTBeTcTBEHHO

The purpose of this study was to measure concentrations of
some components of the plasminogen activation system in eso-
phageal tumors and to evaluate relationship of these parameters
with basic clinical and morphological characteristics of EC.

Materials and Methods. The study was performed in 44 patients with EC
(38 males and 6 females) aged 43 to 75 years (59.6+ 1.1 years; median 61 years)
who were managed at the N.N.Blokhin CRC RAMS during 2000-2002. All the
patients had the diagnosis of EC and underwent various surgical interventions.
According to the EC clinical classification [3] stage I disease was detected in
1, stage [la in 6, stage [Tb in 7, stage 111 in 21, stage IV in 9 patients, The diag-
nosis was confirmed histologically in all the cases.

Operative tumor specimens 200-500 mg were taken for the study.
Specimens of histologically intact mucosa were also analyzed in all the cases.
Surgical specimens were transferred on ice from the operating room to the
laboratory and stored at 70°C till analysis.

Concentrations of uPA, PAI-1 and tPA were measured by standard proce-
dure for steroid hormone receptor study [2] in cytosols diluted 10-fold with K,
Na-phosphate buffer (14 mM NaCl, 2.7 mM KC}, 1.5 mM KH:PO., 8.1 mM
Na:HPOs, pH 7.4) with 0.1% twin-20 and 1% bovine serum albumin. The
measurement was made using standard reagent kits for enzyme immunoassay
developed at the Catholic University of Nijmegen (Netherlands) as described
elsewhcre [2,8]. The tests were carried out using an automated universal reader
for ELx800 microplates supplied by BioTek Instruments, Inc. (USA), at
490/630 nm. Results were calculated by formula: Y=a + bX = ¢X?, where X
was the concentration in ng/m! of protein tested and Y was optical density at
492 nm. Concentration of the plasminogen activation system components
under study was expressed in ng/ml cytosol protein. Protein content was
measured by Lowry technique.

Analysis of difference was performed by Student's t-test, Pearson
correlation test (r), Spearman’s rank correlation test (R). Statistical process-
ing of data was performed using the Statistica software (version 6, StatSoft,
Inc.; USA, 2001).

Results and Discussion. Practically all the patients had
detectable uPA and tPA levels in. esophageal tumor and
surrounding homological tissue. Measurable tumor PAI-1 con-
tents were found in 43 (98%) patients while only 39 (89%)
patients had PAI-1 in normal mucosa. Mean uPA and PAI-1
concentrations in EC were higher than in intact tissue (table 1;
p<0.001). In contrast, tPA concentration was higher in intact
mucosa than in tumor tissue (see table 1; p<0.001).

There was a significant direct correlation between uPA con-
centrations in the tumor and intact mucosa (r = 0.54; p < 0.001).
Tumor and normal mucosal tPA concentrations were- also
correlated (r = 0.32; p < 0.05). There were significant direct
correlations between PAI-1 and uPA concentrations in tumor tis-
sue and normal mucosa (r=0.59; r=0.54; p<0.001,
respectively). Similarly, tPA content in intact mucosa was
correlated with uPA level in EC (r = 0.35; p < 0.05).

The conclusion may therefore be made that there is a certain
relationship between components of plasminogen activation sys-
tem in tumor tissue and intact esophageal mucosa in patients with
EC. In the tumor the PAI-1 does not lose its regulatory potential
characteristic of normal tissue: PAI-1 levels were related with uPA
concentrations. The established correlation between tPA level in
histologically intact tissue and uPA in EC tissue is indicative of a
paracrine response of the histologically intact tissue to protease
overexpression in the tumor. These correlations suggest that uroki-
nase plasminogen activation is enhanced in tumor tissue while
enzymatic interrelationship in the tumor remains unchanged.

There was no significant relationship between the parameters
studied and EC patients’ age or tumor differentiation (table 2).

As known, disease clinical stage is the most significant
prognostic factor in ES. Unfortunately, we failed to collect repre-

21



Kavununecxue uccaedoGanus

Tabnuyal

Tablet

CopepxaHve aKTMBaTOPOB NA3MUHOreHa YPOKUHA3HOro M TKAKEBOro TUNOB, MHIIMGUTopa PAI-1 B uMTO3019X ONyXoNei
W FUGTONOMMYECKU HEN3MEHEHHOW CAN3UCTOM NULLieBoaa OONBHBIX pakom Nuuiesoaa

Levels of urokinase and tissue plasminogen activators, PAI-1 in cytosols from tumors and intact esophageal mucosa of patients

with esophageal cancer

KoHueHTpauusa M = m (meguaHa), pasbpoc
WccnenosaHHana TKaHb
uPA (Hr/mr Genka) tPA (ur/mr Genka) PAl-1 (1r/mr Genka)
Pak nuwesona 1,29 £ 0,19* (0,87), 0,40 £ 0,03* (0,39), 3,78+ 0,51* (3,12),
Esophageal cancer 0,17—5,00 0,00—1,05 0,00—14,23
TUCTONOrMYECKN HEU3MEHEHHAn CNM3ncTas
nuuwiesona 0,30 £ 0,05 (0,25), 0,57 £0,05(0,52), 0,80 + 0,14 (0,36),
Histologically intact esophageal mucosa 0,00—2,20 0,12—1,76 0,00—3,26
uPA (ng/mg protein) tPA (ng/mg protein) PAI-1 {ng/mg protein)
Tissue
Concentration Mean+S.D. (median), range

NMpumedadune.*p<0.001no cpaBHEHUIO C HEU3MEHHOWN CNM3UCTOM 060ON0YKONM NULILEBoAA.

Note.*p<0.001ascompared wich intact esophageal mucosa.

r=0,59; r=10,54; p <0,001). Takxxe BrIABIeHA KOPPEIILLUOHHAS
B3aMMOCBA3L - KOHIIEHTpallu tPA B THCTOJIOTMYECKH HEW3-
MeHeHHoJ TKanu 1 uPA B PITui (r = 0,35; p < 0,05).

Takum 06pa3oM, MOXKHO OTMeTUTb, 4To mist P xapakrepHa
B3aUMOCBS3b KOHLLCHTpaLlHﬁ KOMIIOHEHTOB CHUCTEMBI aKTUBA-
UMM [IA3MUHOTEHA B THCTONOTHYECKH HEU3MEHEHHON TKaHU U -
omryxosieBoii. B omyxoneBoit Tkanu PAI-1 He yTpauuBaeT cBOoM
perynupyIolne CBOMCTBA, XapakTepHble 1M1 HOPMaJbHOM TKa-
HH: ero ypoBeHb B3auUMOCBs3aH ¢ yposHeM uPA. Ilonyuennas
KOppensiius KOHUeHTpauuu tPA B rMCTOAOrMYECKH Heusme-
HeHHOo#M TKaHu U uPA B PITwy ykaspiBaeT Ha BO3MOXHEIN Mapa-
Kp]/lHHblﬁ OTBET TUCTOJTOTHYECCKH HCH3M€H€HHOI7[ TKAHU Ha TU-
MEPIKCIPECCHIO MpoTeas B omnyxonu. [To-BUAMMOMY, MOJIYYEH-
HEBIE KOppeNnsuuy CBUAECTEIbCTRYIOT O TOM, YTO B OIYXOJIEBOM
TKaHHM TIPOUCXOMUT YCWJIEHHWE aKTUBALIUM IUIA3MUHOIEHA NO
YPOKMHA3HOMY THITY, TOTIA KAaK B 1el10M GEpMEHTHbIE B3AUMO-
CBSI3U B ONYXOAU HE HAPYUICHBL.

He 06GHapy:xeHo 10CTOBEPHBIX KOPPEJSIINIT HCCIEA0BaHHBIX MO~
Kazarejeii ¢ Bo3pacToM 6onpHbIX P, a Takke TOCTOBEPHBIX B3a-
UMOCBA3€H YPOBHSI KOMITOHEHTOB CHCTEMBI AKTHBALMH TU1a3MUHO-
reHa co crerneHbio nuddepeHIMpoBKY Omyxou (Tadt. 2).

UsBecTHO, 4TO KIIMHUYECKAsl CTanusl SIBIsieTCsl Haubosee 3Ha-
YUMBIM NporHocruyeckumM dakropom npu PIT. K coxanenuto,
NnoKa He HaGpaH pernpe3eHTATUBHELII MaTepuan 10 BCEM CTaNUAM
3a0oneBannd, mostoMy 6oneHbIX I 1 I1a cTamuy Mbl OOBEANHIWIH B
oaHy rpymy (7 6ompHEIX). Jdpyrue rpynisl cOCTaBWIM, COOTBET-
cTBeHHOo: 7 6onbubix — 11b craams, 21 6onbHoit — Il cranus u
9 6onpHBIX — IV cTanusi. [JJaHHBIE O COAEPXAHUM KOMIIOHEHTOB CH-
CTE€MBI aKTHUBallMU IUIAa3MUHOTeHA B HUTO30J149X Pﬂm W TUCTOJIOTHU -
YeCKHA HEM3MEHEHHOI! CIM3UCTOI B 3aBHCUMOCTH OT KIIMHUYECKOH
cTaauu 3aboaeBaHua NpeacTaBiaeHsl B Ta0I. 3.

He oGHapyXeHO IOCTOBEPHBIX OTIMYNI YPOBHEH KOMIIOHEH -
TOB CUCTEMbI AKTHBALIMH ITA3MMHOTCHA MEXAY IpynnaMu 60/1b-
HbIX I—I1a, IIb u I1I ctanuii. B onyxosnegoii TkKaHU rpymins! 60Jb-
HBIX 1V cTtaguu ypoBeHb UPA GBIT 1OCTOBEpHO BHIIE, YEM Y
6onbHpix [—ITa u ITI craguu (cooTBeTcTBeHHO B 2,9 pa3sa,
p <0,05u 82,3 pa3a, p<0,01). YpoBHU APYTHX HCCIETOBAHHBIX
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sentative material for all disease stages, and the patients with stages
I and Ila were therefore united into a common group (7 cases).
Other groups were composed of 7 cases with stage IIb, 21 cases
with stage I1I and 9 cases with stage I'V. Table 3 summarizes data
about concentrations of plasminogen activation  system
components in cytosols from EC and intact esophageal mucosa
with respect to disease stage.

There were no significant differences in concentrations of
plasminogen activation system components between patients with
stage 1-11a, 11b and III. Tumor uPA levels in stage TV were
significantly higher than in stage [-I1a and ITT (by 2.9-fold,
p < 0.05 and 2.3-fold, p < 0.01, respectively). Tumor and intact
mucosal levels of other parameters demonstrated no significant
differences with respect to disease stage.

In patients with stage [-IIa EC there were no differences
between concentrations of all parameters in tumor versus normal
tissue. In patients with stage Ilb tPA level in intact esophageal
mucosa was significantly higher than in EC (p <0.05), while con-
centrations of other parameters (uPA and PAI-1) were similar in
the tumor and intact mucosa. In stage III' EC tumor uPA and
PAI-1 were significantly elevated as compared to . intact
esophageal mucosa (the respective differences were 3.7-fold for
uPA, 4.8-fold for PAI-1; p<0.05). On the other hand, the
increasing trend found for tPA in intact tissue of stage 11b patients
(1.2-fold increase as compared with tumor level) was more
marked in stage III: mean concentration of this parameter in
intact esophageal mucosa was 1.5-fold as great as in the tumor
(p <0.05). Patients having stage IV EC presented with the highest
tumor uPA and PAI-1 levels: the concentrations were 11.1-fold
(uPA) and 5.6-fold (PAI-1) higher than in intact esophageal
tissue (p <0.01 for both). . :

Thus, there is a considerable rise in urokinase plasminogen acti-
vator concentration in tumor tissue at late EC stages. In parallel,
tissue plasminogen activator level also demonstrates an increasing
trend in intact esophageal mucosa of EC patients beginning from
stage 1Ib which may be due to activation of antitumor defense

mechanisms in histologically intact esophageal mucosa.
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Ta6nuya 2

Table 2

Konuentpauuu tPA, uPA, PAl-1 B uuTo3onax onyxonei 60nbHbIX PAKOM MULLEBOAA B 3aBMCUMOCTH OT FTMCTONAaTONOrMYECKOMN

rpapayumn onyxonv

Tumor tPA, uPA and PAI-1 levels in esophageal cancer patients with respect to tumor histopathological grade

Crenenb gudpdeperHuuporku (G)

KoHuenTpauus M £ m (meguana), pastpoc

2 — ymepeHHas (n = 16)

1,49 = 0,37 (0,84),

uPA (ur/mr 6enka) tPA (Hr/mr 6enka) PAIl-1 (Hr/mr 6enka)
1 — Bricokast (v =5) 0,82+ 0,57 (0,26), 0,43 = 0,03 (0,46), 3,27 + 2,74 (0,45),
1, well differentiated carcinoma (n=5) 0,21—3,11 0,33—0,48 0,09—14,23

0,38 + 0,03 (0,43)

4,19+ 0,75 (3,50),

Degree of differentiation (G)

2, moderately differentiated carcinoma (n=16) 0,22—5,00 0,05—-0,54 0,00—9,02
3 — Huzkas / HeauddbepeHUMpPOBaHHbIW pak (n = 23) 1,29 £ 0,23 (1,05), 0,37 £ 0,04 (0,35) 3,52 + 0,64 (3,12),
3, poorly differentiated/undifferentiated carcinoma (n=23) 0,20—4,24 0,00—0,97 0,05—10,65
uPA {ng/mg protein) tPA (ng/mg protein) PAl-1 (ng/mg protein)

Concentration Mean+S.D. {median), range

NMpumMeuyatu e 3aecb B T1adn. 3: n — vncno 60NBHLIX B rpynne.
N o t e. Here and in table 3: n is the number of patients in the respective group.

Ta6nuuya 3

Table 3

CopepxaHvue akTUBAaTOPOB NNAa3MUHOreHa YPOKUHA3HOro U TKaHEBOIo TUNOB U uHruburtopa PAI-1 B uMTo3onax onyxoneii

M HEM3MEHEHHOW CANU3UCTOI 060104KN GONBHBIX pPakomMm nuueBona B 3aBUCUMMOCTU OT CTaavun 3aboneBanus

Levels of urokinase and tissue plasminogen activators, PAI-1 in cytosols from tumors and intact esophageal mucosa
of esophageal cancer patients with respect to disease stage

KoHuexTtpauua M £ m (meguana), pasbpoc
WccnegoBaHHas TKaHb Craaus
uPA (Hr/mr 6enka) tPA (Hr/mr Genka) PAI-1 (Hr/mr Genka)

I—lla(n=7) 0,85+ 0,35 (0,53), | 0,37 %0,05(0,36), 2,70 + 0,90 (3,03),

- - 0,21—2,83 0,20—0,55 0,25—7,15
b (n=7) 0,87 + 0,37 (0,51), 0,31+ 0,09 (0,32), 2,81+ 1,30 (1,87),

Onyxosnb - 0,21—2,92 0,00—0,60 0,00—10,25
Tumor i (=21 1,08 = 0,20* (0,90), 0,43 + 0,03 (0,42), 3,60 0,84 (3,12),
(n=21) 0,16—3,11 0,28—0,97 0,05—14,23

N (n=9) 2,45 + 0,59 (2,54), 0,36 + 0,05 (0,38), 5,23 0,90 (5,73),

(n= 0,26—5,00 - 0,05—-0,52 1,39—9,02
I—lta{n=7) 0,52+ 0,29 (0,17), 10,53 0,08 (0,61), 1,00 + 0,57 (0,24),

ain= 0,08—2,20 0,19—0,76 0,00—3,26
MMCToNorM4eckn HemsMeHeHHas b (n=7 0,22 £ 0,05 (0,21), 0,38+ 0,07 (0,41), 0,60 + 0,35 (0,28),

CAnMancTas NULIEBoa (n=7) 0,01—0,38 0,12—0,63 0,00—2,63
Histologically intact esophageal 0,28 + 0,02 (0,27) 0,63 + 0,08 (0,52); 0,75+ 0,17 (0,45)

mucosa Hin=21) 0,07—0,47 0,29—1,76 0,00—2,40
V(n=9 0,22 £ 0,05 (0,21), 0,58 + 0,10 (0,56), 0,93 £ 0,33 (0,45),

(n=9) 0,00—0,48 0.23—1,16 0,10—2,86

Ti Stage uPA (ng/mg protein) tPA (ng/mg protein) Al-1 (ng/mg protein)
issue
9 Concentration Mean+S.D. (median), range

MpumeuvaHue.*
Note.

p < 0,01 no cpaexexuio ¢ onyxonsio IV ctaauu; ** p < 0,05 no cpasHenuio ¢ onyxonbio IV ctaguu.
*, p < 0.01 as compared with stage IV tumors; **, p < 0.05 as compared with stage IV tumors.

nokazartejicii B OIyX0OJI€BOH M TMCTONOTMYECKU HEM3MEHEHHOM
TKAHW JIOCTOBEPHO HE OTIHYAIUCH MEXIY IPyNnaMu GONBHBIX

pasnuuHbx craguii P,

Hpn CpaBHCHUU COIEPXKAHNSA KOMIIOHCHTOB CUCTEMBI aKTUBa-
LMHM IUIaBMHHOTCHA Yy TPYIIIBI

6onbHbix I—Illa cragum

There was also a significant correlation between tumor
PAI-1 and uPA levels and tumor size (r = 0.30 and R = 0.30,
respectively; p < 0.05) which confirmed the importance of the-
se components of plasminogen activation system for EC local
advance.
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Kavnunecxue uccaedobanus

3260J1€BaHUS B ONYXOJEBOM TKAHU C YPOBHEM B HEM3MEHEHHO
CJIM3MCTOM NMUIICBOAA HE BHIABIEHO JOCTOBEPHLIX OTINYUDL
KOHIUEHTpALUUK - BCEX MCCASAYeMBIX - ToKaszareneit, B rpymire
6onbHBIX 1Ib cragnn HaMmu 06HAPYXKeHO TOCTOBEPHOE YBETUUEHUE
conepxaHus tPA B HEeM3MEHEHHOH CIM3UCTON IO CPaBHEHUIO C
onyxoJjieBoii TKaHblo nmuiiesona (p < 0,05).

Jpyrue uccnenoasHbie 1okasareau (UPA u PAI-1) y 6oabHbIX
IIb cranuu B PIlim, Tak Xe KaK U B IEPBOM I'PyMNIe, JOCTOBEPHO He
OTNMYAIMCH OT HOpMalbHOH causucToi. Hamu BuIsIBIEHO
JocroBepHoe yseauveHue yposHst uPA u PAI-1 B omyxonesoit
TkaHu GonpHBIX III cramuu no cpaBHEHUIO ¢ YPORHEM B He-
W3MeHeHHOM TKaHK nuIleBosa (cootBeTcTBeHHO UPA — B 3,7 pasa,
PAI-1 — B 4,8 pa3a; p < 0,05). C apyroii CTOPOHEI, TEHICHIIUSA K
yBEIMYEHUIO YPOBHS tPA, MOsSBMBIIAsACA B HEM3MEHEHHOH CU-
3ucToii nuiesoaa 601bHEIX Hb cranuu (B 1,2 pasa 1o cpaBHCHHMIO C
OIIyXOJIEBOH TKaHbIO), ¥y 60abHbIX III cTaguu Bospacraer cpennsis
KOHUEHTpAaLusl 3TOr0 I10Ka3aTesi B TMCTONOTHYSCKA HEU3Me-
HEeHHOM CIM3KCTOI muIueBoaa B 1,5 paza BeIlle, 4eM B OITyXOJIEBOM
tran¥ (p < 0,05). B rpynne 60nbHBIX [V cTanuii oGHapykKeHBI caMble
pbicokue cpeanue ypoBHH UPA u PAI-1 B omyxoseBoil TKaHu:
YBEIUYCHHE KOHIICHTPALMH 3TUX OEJIKOB MO CPABHEHHIO C HEH3-
MeHeHHOM TKaHbIO ITUIIEBOIA COCTABWIO, COOTBETCTBEHHO, UPA —
B 11,1 pasa u PAI-1 — B 5,6 pa3a (B o6oux cnyyasax p < 0,01).

TakuM o0pa3oM, Ha nosaHux ctaausax PITu sHaunTe16HO BO3-
pacraer aKTMBALUS MJIa3MHUHOTEHa MO YPOKWHA3HOMY THIY B
onyxoneBoil TKanHu. [Ipu 3TOM MOXHO OTMETHTbL TaKXe
TEHACHIMIO K YBETMICHUIO YPOBHS aKTHBAaTOpa TKAHEBOI'O THIIA B
HEeU3MeHeHHoM causucroii 0onbHbiXx PIlm, HaymHas co IIb
CTaauH, 4UTO, IIO-BHIHMOMY, CBS3aHO C aKTMBU3ALMEH MpPO-
TUBOOMYXO0JIEBbIX 3ALUTHBIX MEXAaHHU3MOB B TMCTOJOTHYCCKH
HEU3MEHEHHOM TKAHHW MUIIEBOA.

Kpome Toro, Mbl 0GHapy KM JTOCTOBEPHYIO IPSIMYIO KOppesisa-
uvio Mexny yposiem PAl-1 u uPA B omyxosepoit Tkanu 1
pasMepoM omryxonu {coorBeTcTBeHHO I = (0,30 1 R = 0,30; p < 0,05),
4YTO, MO-BUAMUMOMY, IIOATBEPXKAAET BAXHYK DPOJb 3TUX KOM-
[IOHEHTOB CHUCTEMbl AKTMBALMM IUIA3MMHOr€HA B MECTHOM
pacnpoctpaHeHuu PITm.

TakuMm 0Gpa3oM, HaM YAAJIOCh MPOAEMOHCTPUPOBATH, YTO MPU
PTTi1 mpoUCXOaAaT JOCTOBEPHBIE U3MEHEHHSI SKCIIPECCHU HEKOTO-
PBIX KOMITOHEHTOB CHCTEMBl aKTHBAIIMY IUIa3MUHOTEHa, Haba10-
JABUINECS HAMU PaHEe TIPYU PA3THIHBIX 3710KAUECTBEHHbIX HOBOOG-
pasoBaHHusixX [1]. B onyx01eBoii TKaHU NUIIEBOAA MBI OOHAPYXHUITA
MOBBILLICHHYIO AKTUBALIKIO TUIR3MWHOTEHA TI0 YPOKMHA3HOMY TUITY
¢ MapauieTbHBIM yCHIIeHHeM aKenpeccuu PAI-1, saimumatonrero
OIyXOJNEBYI0 TKaHb OT AekcTBUg UPA. HanpoTuB, akTHBATOP TKaHE-
BOTO THIIa GbLT MOBBIIIECH B TMCTOJIOTHYECKN HEU3MEHEHHOM CNU3U-
CTOl MUIIEBOA, YTO, [I0-BUIMMOMY, CBA3AHO C 3aLIUTHBIMH MTPO-
THBOOITYXOJCBBLIMHU MPOLIECCAMH B OKPYXAIOMIMX OTMYXONb TKAHMAX.
Hamu BhIsSIBIEHO, 4TO ONMCAHHBIE BHILIE U3MEHEHU Haubosree 3a-
METHBI Ha TTO3MHUX cTaauax 3abonesanus. C Ipyroif CTOpOHHI, He
06GHAPYXEeHO 3HAYMMBIX B3aUMOCBA3€i1 YPOBHS NCCIAEIOBAHHbIX MO~
Ka3zaTeaei ¢ TUCTOIAaTOIOrHYECKOM rpafalileil ONyxoJjiu, a TAKXKe C
BO3pacTOM OoNbHbIX. BbisiBACHHbIE 3aKOHOMEPHOCTA MOTYT OBITh
HCIIONB30BAHbBl AN pa3paboTKU  HOBBIX  MPOTHBOOIYXOJEBHIX
MpernapaToB, HAIMPaBJIeHHBIX Ha WHTHOGMpOBaHWE AaKTHBAIIUU
MJIa3MUHOTeHA MO YPOKMHAZHOMY THITY.
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We demonstrated that EC is characterized by serious changes
in expression of some components of plasminogen activation
system similar to those described previously in other cancer
types [1}. EC tissue showed increased urokinase plasminogen
activation in parallel with a rise in expression of PAI-1 that
defends tumor tissue from the uPA effect. In contrast, tissue
activator was overexpressed in intact esophageal mucosa which
might be related to protective antitumor processes in tumor-
surrounding tissues. These changes were more marked in later
EC stages. On the other hand, we failed to find significant rela-
tionship between levels of the parameters in question and tumor
histopathological grade or patient age. The established relation-
ships may be useful in development of new antitumor drugs
based on inhibition of urokinase plasminogen activation.
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