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AKTUBATOP IITASMUHOIEHA YPOKHHA3HOIO
TUIIA B ONIYXOJIAX ANYHNUKOB: B3AMMOCBA3b
C KIIMHUKO-MOPPOJOTHIYECKUMHI PAKTOPAMMH
N IIPOrHO30M

HHH rxaunuueckoil onxoso2uy

Pak 9uYHMKOB fABIAETCA OJHOW W3 Haubolee MHBASHBHBIX
3JI0KAYECTBEHHBIX ONYXO0JIei, mpyu 5ToM y GOJBIHHCTEA 00JbHbBIX
safojeBanye NUATHOCTHPYETCA HA JOCTATOYHO MO3MHMX CTANMAX,
KOrJa ONyX0Jh yiKe pacupocTpaHeHa no Opwomune. TpymHocTn
pauHedl IMATHOCTHKH W BBICOKHII METACTATHIECKUIA M HHBA3MB-
HBIH NOTEHNHAN PAKA ANTHUKOB OPEREAIOT He00X0JUMOCTD Y-
JYGNeHHOro M3yYeHHsd MEXAHU3MOB PACHPOCTPAHEHHA OMYyXOJM,
3HAHKE KOTOPHIX MOTJIO OB CTATH OCHOBOM IJIS CO3MAHMSA HOBBIX
NPenapaTos, NeJeHANPABICHHO BO3ACHCTBYIOMMX HA MPOUECCH
METACTA3MPOBAHMS ¥ NHBA3NH.

B nocennne roapl yiKe He BLI3pIBAET COMHEHHNS TOT (DAKT, UTO
NPOTEOTUTHYECKHI KaCKaJ aKTHBAIMM NJIA3MUHOTEHA M, B YacCT-
HOCTH, €ro KI0YeBoe 3BeH0 — aKTHBATOP MJIAIMHHOTEHA YPOKM-
nasporo tana (UPA) — urpaeT BasKHYI0 PoJib B IPOUECCAX MeTa-
CTA3UPOBAHMS ¥ MHBASMM PA3JHYHBIX 3J0KAYECTBEHHBIX
onyxoueii [1, 7, 15, 16]. Ilnasmun, odpasyompmiicsa B pe3yibTare
OCYIIECTBJICHHA DTOr0 KacKaxa MpPOTeOoJATHYECKHX PEAKIMi,
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UROKINASE PLASMINOGEN ACTIVATOR IN
OVARIAN TUMORS: RELATIONSHIP WITH
CLINICAL AND MORPHOLOGICAL FACTORS AND
PROGNOSIS

Institute of Clinical Oncology

Ovarian cancer is 2 most invasive malignancy, a majority of
the cases having advanced disease with peritoneal involvement
at diagnosis. Taking into account the difficulty of early diagno-
sis and high metastatic and invasive potentials of ovarian can-
cer it is very important to study in depth mechanisms of disease
progression to provide a basis for development of new drugs
targeted specifically to metastasis and invasion mechanisms,

It is commonly accepted at present that proteolytic cascade
of plasminogen activation, in particular, its key enzyme, uroki-
nase plasminogen activator (uPA), plays a significant role in
metastasis and invasion of a variety of malignant tumors
[1,7,15,16]. The product of the proteolytic reactions, plasmin,
destroys components of tumor stroma and extracellular matrix
as well as activates metalloproteases that also destroy these
structures [15]. The uPA activity is regulated in several ways, e.g.
is down regulated by two protein inhibitors belonging to serpins
(PAI-1 and PAI-2) [4].
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Table 1

CTPOMBY M BHEKJETOYHOTO MATPUKCA, a KoHueHTpauus uPA B LMTOZ0NAX ONyxoneil N HeN3MEeHeHHLIX TKaHell ANYHUKOR 1 6oAbLWOro

TAKIKE AKTMBAPYeT MeETAJIONpPOTeasp, ColpHuka

paspymaiomme 3TH CTPYKTypsl. Bce 5To uPA concentration in tumor cytosol and intact tissue of ovaries and epiploon

cooco0cTByeT MHMTPALHU OHYXOJEBbIX
KJIETOK W MPOPACTAHNIO OHYXO0JH B OKPY-
XKA0Iue TEAHA U CTPYETYpHI [15]. AxTHR-
HOocTh UPA peryianpyercd HECKOJbKHMH
cnocofaMu, B YACTHOCTH HOJABIAETCS
JBYMsi 0€IKOBBIMY HETHMONTOpPAMH Kiacca
cepounos — PAT-1 u PAI-2 [4].

B perpocneKTHBHBIX KIAHAYECKHX HC-
CACXOBAHMAX HOCTATOUYHO YOEANTENLHO
HPOJEMOHCTPHPOBAHA POJIE KOMIOHEHTOB
CHCTEMbl aKTHBAIMY MIA3MUHOTEHA B Ka-
gecrse GaxTopoB HPorHo3a OezpelyaHB-
HOW H 00mell BBLIKHBAEMOCTH OOJBHBIX
paxoM MOJ04HO# xexesnt {1, 9, 14]. Han-
fonee mepcHeKTUBHBIMH MOKA3ATEIAMM
ABIAIOTCA, NO-BuAEMOMY, UPA u PAI-1,
HOBBIIEHHOE COJEPXKaHUe KOTOPHIX B
OIIYXOJiAX CBUAETE/ILCTBYET 0 HeOaaronpu-
ATHOM NPOrHO3€e PAKA MOJOYHOM Kelesnr.
AHaNornyable 3aKOHOMEPHOCTH HMEIT
MECTO CKOpee BCEero M IpH paKe SuIHu-
KOB, OJIHAKO JAHHLIE X0 3TOMY 3a001eBa-
HHIO HOKA IOCTATOYHO HEMHOTOYNCICHHbY
" neoaHozmagum {5, 10, 11, 13, 17].

B ¢BA3H ¢ N3J0XEHHBIM 1EJbI0 HACTO-
ANIEr0 MCCJEeNOBAHUS SIBUJIUCH CPABHU-
TelpHOE u3yIenHne conepxanug uPA g no-
OpoKayecTBEHHbIX, MOrPAHHIHBIX H

TkaHb

uPA, Hr/mMr Genka, MepuaHa,

M £ m, auanason

Pak au4Hukoe (n = 40)
Qvarian cancer (n=40)

MorpaxyyHble Onyxomni syHUKOB (N = 23)
Borderline ovarian tumors (n=3)

MeTacTasb! pasfMyHbIX 3/10KAHECTBEHHEIX OryXxonei
B AWHHUKYK (N = 4)
Ovarian metastases of cancer of other sites (n=4)

JobpokayecTBeHHbIe ONyxony SU4HNKOB (N = 19)
Benign ovarian tumors (n=19)

HensmeHeHHble aMYHYKK (KOHTPOsIbHas rpynna) (n = 3)
Intact ovaries (control, n=3)

HeuameHeHHbIe ANYHVKY GONbHLIX PakoMm Miun

€ AOBPOKaYeCTBEHHBIMY ONYXONSMY SMYHMKOB (N = 117)
Intact ovaries from patients with cancer or benign tumors
of ovaries (n=11)

Bce HeusmeHeHHble auyHuku (n = 14)

0,87 + 0,19 (0,45)
0,01—6,52

0,33 * 0,13 (0,25)
0,15—0,58

0,67 £ 0,19 (0,70)
0,30—0,99

0,65 * 0,36 (0,16)
0—6,79

0,05 * 0,02 (0,07)
0,01—0,07

0,12 £ 0,06 (0,09)
0,01—0,28

0,10 £ 0,02 (0,07)

3JOKAYECTBCHHBIX ONMYXONAX ANYHHUKOB M
B HODMAJIBHOM TKAaHKN AMYHUKOB, 2 TAKiKe

All intact ovaries (n=14) 0,01—0,28
OnyxoneBonaMeHeHHbIN auyHuK 60MbHBIX pakoM (n = 33) 0,41 £ 0,08 (0,21)
Affected ovaries from cancer patients (n=33) 0—2,32
HenameHeHHBIA canbHuK (n = 23) 0,38 £ 0,17 (0,18)
intact epiploon (n=23) 0—3,95
MeTacTtasbl B cansHuk (n = 20) 0,78 = 0,22 (0,34)
Epiploon metastases (n=20) 0—3,95
Tissue uPA, ng/ml protein

ONEHKA B3AHMOCBA3M €0 CONEPKAHAS B
3MO0KAYECTREHHBIX ONYXO0NIX € X KIAHKKO-MOP(OJOrHICCKUME
XapAKTePHCTHKAMM.

Marepuansl 1 Meronsl. B uccaenoBanue ObUI0 BKII0YEHO 69 GOMBHBIX, JeuuB-
muxea 8 POHIL um. H. H. Bioxuna PAMH B 19961998 rr. ¥V 40 GoabHEIX Gh1 pak
SUYHHKOB PA3HUYHON CTANMM M THCTOJOTMYECKOFO CTPOEHHS, ¥ 19 GOABHBIX — XO-
GPOXAYECTBEHHbIE OIYXOJM ANIHAKOB, ¥ 3 — HOTPAHAYHBIE OMYXOJM, ¥ 4 — MeTa-
CTa3kl PA3AUIHBIX 3TTOKAUECTBEHHBIX ONYXOJIEH B AUIHAKY H Y 3 O0ABHBIX GBLIN HC-
cHEeNOBAHBI AMYHUKK (€3 MPUIHAKOB ONYXOJNEBOro mopamenus. ¥V 47 GonbHbIX ¢
J0GPOKAYECTBENHBIMH H 3JIOKAYECTBEHHBIMA ONYXOIIMH OJHOBDEMEHHO HCCes0~
BaHb! 002 AMYHMKA, ¥ 33 U3 3THX GONLHBIX ObLI ABycTOpOHHNH PaK U Y 14 GoapHbIX
ONyXoJeBhbie ¥3MEHEHHS BO BTOPOM AMYHMKE OTCYTCTBOBANH. V 43 GONBHEIX Mcciae-
DOBAHA TKAHb GONBIIOYO CANbHUKA, UPH 9TOM B 33 ciiydasax B CalbHUKE HMEIACH Me-
TACTA3b! PAKA AMYHHKOB.

Konuentpanuio uPA onpegensny B MHTO30151X, HOJYYEHHBIX HO CTAHAAPTHOH
npouesype, HCNONb3YEMON PN UCCAEAOBAHUN PEHENTOPOB CTEPOMAHBIX TOPMO-
HoB [3] ¥ passepennpix B 10 pas K, Na-docharusm 6ypepom (14 MM NaCl, 2,7
MM KCI, 1,5 MM KH,POy, 8,1 mM NaHPO, pH 7,4), copepixamum 0,1% TBH-
Ha-20 u 1% Obrgbero chiBopoTOUHOre anbfymuna, OnpepelncHye NPOBOAMIOCH C
NOMOINBI0 CTAMAAPTHEIX HAGOPOB PeaKTHBOB A MMMYHOGEPMEHTHOrO AHANNK3A,
pazpaGoTanubx B KaTonanyeckom Yuusepeurere r. Buiimeren (Hugepaanner), Kak
onucano agropaMu [2, 12]. MamepeHHa NPOBOAMAH HA ABTOMATHIECKOM YHHBED-
cansHOM puaepe Aua muxpomtanmeT Elx800 dupmer «BioTek Instruments, Inc.»
(CIIIA) npu 490/630 uM. OGpaGOTKY pesyNETATOB N3MEPEHHH NPOBOAUIY 1o dop-~
myne ¥ =a + bX + cX?, rae X — KOHUEHTPANMA AHAIMBNPYEMOTO Oenxa (B ur/mi),
a Y — onTHyeckas WIOTHOCTH NpH 492 nM. KOHUCHTpALMHE AaHANM3HPYEMBIX GEIKOB
BHLIPAXKAAH B HU/MI JHT030.16HOT0 Genka. Bellok onpenensnn no Metony Joypu.

PeulenToprl CTEPOHAHLIX FOPMOHOB B ONYXOJAX ONpENENsiy CTAHTAPTHIOBAH-
HBIM PagMOJUragJHBIM METOAOM, KaK ONHCaHo panee [3].

Retrospective clinical studies demonstrated the role of plas-
minogen activators as factors of prognosis of disease-free and over-
all survival in breast cancer [1,9,14]. The uPA and PAI-1 seem to
be the most informative tests with their elevation suggesting poor
prognosis in breast cancer. It is reasonable to suppose that the
same relationships may be expected in ovarian cancer, however,
the published data are scarce and eqnivocal [5,10,11,13,17].

The purpose of this study was to compare uPA contents in
benign, borderline and malignant ovarian tumors and in nor-
mal ovarian tissue, as well as to assess relationship between uPA
concentration in malignant tumors with their clinical and mor-
phological features.

Materials and Methods. The study was performed in 69 patients managed at
the N.N.Blokhin CRC during 1996-1998. Of this number 40 had ovarian cancer
of various stages and histological types, 19 had benign ovarian tumors, 3 had bor-
derline tumors, 4 had ovarian metastases of malignant tumors from different sites
and in 3 cases we studied ovaries without evidence of neoplastic disease. Both
ovaries were sampled in 47 patients with benign and malignant tumors including
33 with two-side and 14 with one-side cancer. Epiploon tissue was studied in 43
cases including 33 with metastases of ovarian cancer.

Concentration of uPA was measured in cytosols prepared by standard tech-
nique that is used to study steroid hormone receptors [3] in a 10-fold dilution in
K,Na phosphate buffer (14mM NacCl, 2.7 mM KCli, 1.5 mM KH,POy, 8.1 mM
NaHPOy4, pH 7.4) with 0.1% of twin-20 and 1% of bovine serum albumin
(BSA). The measurement was made using 2 standard kit of reagents for enzyme
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TIpu cpapHeHHM HOKA3aTeNAeH HCemoap3oBain f-xpurepunit CThlogeHTa, MeIHAH-
Hbli Teer Kpyekana — Youumca, TecT Koppedsuuau panros Cnupmana. CpaBHenue
GeapenuauBHON ¥ ofmeil BEIKUBACMOCTH APOBOAUIH MeTonoM Kannana — Meite-
pa. MHorodakTOpHBIH PerpecCHOHHBIN AHANN3 BBKHBAEMOCTH NPOBOJWICH C HC-
M0J(530BAMUEM MOJEH NponopuuoHaasHore pucka Kokca [6]. CratHeTnyeckas 06~
paboTka FaHHBIX OCYIUECTBIAIACH ¢ MOMOIMIBIO NPOrpaMMHOIO NaKeTa Statistica ans
Windows (Bepcus 5.0).

Pezynsrathl M 00CyKIeHAE. AKTHBATOP IIIA3MHHOreHA yPOKH-
HA3HOTO THHA ofHApyXeH HAM BO BCeX 00pa3’max ANIHHKOB, O-
BAKO cofepiKaHme ero HaX0JuiIoch B IIHPOKHX npegenax or 0,01
0 6,79 nr/mMr Genka. Kak cuexyer u3 Jammeix Tadn. 1, cpenuee
coaepxanne UPA B HHTO30JIAX NOCTENEHHO yBENMYHBAETCA NPH
nHepexoge OT HOPMAJIHLHOIO AMYHUKA K JOOPOKAUECTBEHHBIM, MO~
IPAHMYHBIM U, HAKOHEN, 3J0KaYeCTBEeHHBIM onyXoaam. Ocoden~
HO YeTKO 3TO yBeJudeHue NPOCIeKHBACTCS NPH CPABHEHUH Me-
OuAaM, IPU 3TOM pasnuuug nocrosepasl (p = 0,006; Tectr Kpyckana
— Youmca). Marepecno, 4To camMplii BEICOKHI NOKa3aTesh MeIH-
adp! KounenTpanuu uPA (0,70 ur/mr 6eaka) oGHAPYKeH B MeTa-
CTa3aX 3JI0OKAYECTBEHHBIX ONYXO0Jeil HeSHYHUKOBOTO NPOHCXOIK-
JIeHUS B AUYHUKH.

Conepxanue uPA B ONyX0JIeBOM3MEHEHHBIM BTOPOM SIMIHUKE
00MLHBIX PAKOM OBLIO HECKOJIBKO HMIKE, YeM B IEPBHYHON Omy-
X0JIM, 0OHAKO OHO XOCTOBEPHO MpeBHIMIANO cofepxanue uPA B
HEe3ATPOHYTHIX ONYXO0JEBHIM NPONECCOM AMYHUKAX OOMLHBIX pa-
goM (cum. Ttabu. 1, p < 0,05). Ananormano xoHueHTpanus uPA B
HOPAXKEHHOM METACTA3aMH caJbHHKe OblJa BJBOE BbINIE, YeM B
HeusmeHenHoM canshuge (p < 0,05). Conepxanne uPA B MeTa-
€Ta3ax paKa SHYHUKOB B 00JbINOI CANLHEMK OBIIO MPAKTHYECKH
TAKHM Xe, KaK B mepBaHoii omyxomu (cM. Taéu. 1). Takum o6pa-
30M, I 3JI0KAYECTREAHBIX NPOMECCOB, NMPOTEKAOIIMX B AHIHM-
KaX W OKPYRAWMWHMX HX TKAHAX, XapaAKTePHO MOBLIIEHHE TKAHE-
BOM KoHnmeHTpanum uPA.

Cpeau 00cCaenoBANBEIX GOJBHBIX PAKOM AUYHUKOB Y 00JB-
muacrsa (19 Goasneix, 47,5%) opura 111 cragna 3a6onesanud, y §
Ooxbubix (20%) — IV ctagus u o 6 6oabueix mvenn I u IT craguu.
Konnenrpanus uPA B nuTo3019x onyxoeil AOCTOBEPHO He 3aBA~
cela OT CTaaud paka sudnukos (Tabn. 2). Bogee Toro, cpeausas
KOHIeHTpanus uPA Opiia mpakTu4ecKn oauHakoBoi ppu I n IV
craxuax. OOHAKO Npy JeTANLHOM aHAJA3e Ipyni 00JbHBIX ¢ pa3-
INYHBIMYA CTANMAMEA PAKA SHYHUKOB GBIIO BHIABIAEHO, YTO BLICO-
Kas cpeansas xouunenrpanust uPA opu I cramum o6yciaosiiena mo-
KasaTelneM TOJbKO oaHoit Goabuoi (6,52 mr/mMr OGeaxa). Ilpn
MCKJIOUYECHAH 3Toi 00JpHOIN n3 ananu3a coxepxanue uPA mpm I
cranmm paka awiaukos (0,26 ur/mr 6enka) okaspiBaerca B 2,5—3
pasa nuke, yem npu II u ITI cragnax, n 6oaee 9eM B 5 pas nuxe,
vyem mpu IV cTagnu, 9ro DpakKTHYECKH COOTBETCTBYET HOKA3ATENI0
uPA B HOrpaHMYHEIX ONYX0JsX. TAKMM 00pa3oM, MOIKHO OTMETHTD
CYIECTBOBANME ONpe/IeTeHHO B3aHMOCBA3H MEKAY pacupocTpa-
HEHHOCTHI0 PAKA SMYHUKOR ¥ cojepxanuem uPA B onyxonu.

Ilo rucTONMOrHIECKOMY CTPOEHHIO HONABJIsOINEee GOIBIHHCT-
BO MCCHEJOBAHHBIX 3I0KaYeCTEECHHBIX OHYXOJell ANYHAKOB Npe-
crasiasann codoil ceposnsle muctageHokapmunomel. Cogepxanne
uPA B OHYX0JAX 5TOr0 FACTOJMOrNYECKOro THHA Ob1I0 B 1,5—3 pa-
32 BpIlE, 9YEM B ONYX0JAX APYroro TMCTOJOrMIeCcKOro CTpoeHus,
OJHAKO Pa3iHuMg CTATUCTHYECKH HemocToBepus! (Tada. 3). He
YIAJ0Ch BRISBATH TaKiKe HPSIMOM 3aBHCHMOCTH KOHNEHTPALHH
uPA B IHT030J5X paka SHYHUKOB 0T cTeneHH nupdepeHHpPOBKY
onyxoJii. YporeHs 3Toro (pepmenra mpu ymepenno auddepen-
HUPOBAHHBIX ONMyX0JAX ObIN JOCTOBEPHO HUIKE, YEM HPH HH3KO-
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immunoassay developed at the Catholic University, Nijmegen (Netherlands) as
described in [2,12]. The readings were made using an automated universal
microplate reader ELx800 supplied by Tek Instruments, Inc. (USA) at 490/630
nm. Optical density was calculated by formula ¥ = a + 5X + cX?, where X was
the concentration of protein in question (in ng/ml) and Y was the optical density
at 492 nm. Protein concentrations were expressed in ng/ml cytosol protein.
Protein determination was performed by Lowry.

Tumor steroid hormone receptors were measured by standard radioligand
methodology as described elsewhere [3].

Statistical analysis of differences was made by Student's t-test, Cruscal-
Wallace median test, Spearman correlation ranking test. Comparison of disease-
iree and overall survivals was performed by Kaplan-Meier method. Multifactor
regression analysis of survival was carried out by Cox's model of proportional risk
[6]. Statistical analysis of data was performed using a Statistica for Windows (ver-
sion 5.0) program package.

Results and Discussion. The uPA was found in all ovarian
specimens though its concentration varied in a broad range
from 0.01 to 6.79 ng/mg profein. As seen in table 1 mean
cytosol uPA content was gradually rising from normal ovary
through benign and borderline to malignant tumeors. This rise
was especially marked (in a statistically significant manner,
p=0.006; Cruscal-Wallace test) if median concentrations were
compared. Interestingly, the highest median concentration of
uPA (0.70 ng/mg protein) was detected in ovarian metastases of
extraovarian tumors.

The uPA content in the second affected ovary of cancer
patients was somewhat lower than in the primary but signifi-
cantly higher than in intact ovaries of cancer patients (see table
1, p<0.05). Similarly, the uPA concentration in epiploon
metastases was two-fold as high as in intact epiploon (p<0.05)
and practically the same as in the primary (see table 1). Thus,
malignant processes in ovaries and surrounding tissues are
characterized by elevation in tissular nPA.

Of the patients with ovarian cancer entered in this study 19
(47.5%) had stage I11, 8 (20%) stage IV, 6 had stage I and 6 had
stage I1. The tumor cytosol uPA concentration was not related
in a statistically significant manner to disease stage (table 2)
and, what was more, mean uPA concentrations were similar in
stages I and IV. However, a more careful analysis of patients

TaGnvua 2 Table 2

KOHLleHTpaLlVlﬂ uPA B HUTOZ30N9X paKa SVYHIKOB B 3aRUCUMOCTH
OT cTapgvn saboneeaHus

Ovarian cancer cytosol uPA concentration with respect to disease
stage

Cragna paka uPA, vr/mr 6enka, mepuana,
ANYHUKOE M £ m, aAnanaszoH
| 1,30 + 1,05 (0,23)
(n=86) 0,03—6,52
1] 0,77 £ 0,33 (0,43)
(n=6) 0,04—2,00
i 0,62 0,11 (0,42)
(n=19) 0,01—1,64
v 1,30 + 0,48 (0,80)
(n=8) 0,25—4,35
Ovarian cancer uPA; ng/ml protein, median
stage {(Mean+S.D.), range
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Ta6nuua 3

Konuentpauusa uPA B UMTO3019X paKa SMYHUKOBR
B 3aBMCMMOCTM OT FTMCTONOrM4ECKOro CTPOEHUs ONyXonu

Ovarian cancer cytosol uPA concentration with respect to
tumor histology

Table 3

uPA, Hr/mr Genka,
MeguaHa,
M = m, ananasoH

Muctonornyeckoe CTpoeHUe paka
ANYHNKOB

IMicTonorrdeckas gopma:
Histological type:

Cepo3Has LIMCTaaeHOKapLMHOMA
(n=26)
serous cystadenocarcinoma (n=26)

1,07 % 0,28 (0,66)
0,64—6,52

9HAOMETPUOMIHBIA paK
{n=6)
endometrial carcinoma (n=6)

0,30 * 0,20 (0,13)
0,01—1,28

MYLWHO3Has! LCTageHoKapLmMHOMa
(n=3)
mucinous cystadenocarcinoma (n=3)

0,56 * 0,24 (0,39)
0,25—1,03

CBETOKISTOUHLIN paK
(n=5)
clear-cell carcinoma (n=5)

0,69 * 0,33 (0,42)
0,20—2,00

CreneHb gndbdepeHLmpoBKA:
Differeniiation:

BbICOKas (N =7)
well differentiated (n=7)

1,93 £ 0,94 (0,74)
0,19—6,52

ymepexHad (n = 10)
moderately differentiated (n=10)

0,37 + 0,07* (0,34)
0,08—0,77

Hu3kasa (n = 15)
poorly differentiated (n=15)

0,88 = 0,16* (0,79)
0,01—2,00

uPA, ng/ml protein,
median (Mean+S.D.),
range

Ovarian cancer histology

*n<0,5

mupdepeHupoBaAHELIX, OOHAKO HauGonee BHICOKMI IOKA3ATENb
uPA geIsBIeH DpH BricOKOAU( DEePEHINPOBAHAOM PaKe ANIHAKOB.

IlapannensHo ¢ onpenenenuem Konuenrpauun uPA B uuroso-
J9X McCeIyeMBIX OIyXo0Jiell paxvoNMIAHIHEIME MeToAaMu ObLI0
OLIEHEHO COepKaHue penenTopos acrporenos (PD), mporecrepo-
pa (PII) u annporenos (PA). Konuentpanus uPA B PD-nonoxu-~
TeJbHBIX B PD-oTpuIaTeNbHbIX OHYX0NgX OBLIA WPAKTUYECKH
opuuakoBoii (tabu. 4). B To xe speMa maa PIT u PA xapakrepno
cylmecTBeHHOE MOBhIIeHre KOHNEHTpanuy uPA B peentopoTpn-
HATENbHBIX ONYXOMAX MO CPABHEHHIO ¢ PeNeNnTOPHOI0KNTeIbHbI
mu (cM. Tala. 4). Boispiena gocTosepHas oTpUNATeIbHAS KOpPpe-
Asuds MeXxy crarycom u cosepxanue MPII um xonmuenrpanueit
uPA B onyxomu (R = -0,35; p = 0,02).

Taxoe COOTHOLICHAE COMIACYETCS ¢ 0OHAPYKEeHHBIM HAMH panee
GIArONPHATHHIM HPOrHOCTHYECKUM 3HAYeHneM Hannuus PIT u/mm
PA B Tkamm paka suunukos [3]. TakuM oGpa3om, mosydeHHbIe

TaGnuua 4 Table 4

KoHueHTpauus uPA B UUTO30019X paKa ASUYHUKOB
B 3aBUCUMOCTH OT PELLeNTOPHOIO cTaTtyca Ofyxonu

Ovarian cancer cytosol uPA concentration with respect to
tumor receptor status

PeuenTopHbIit uPA, Hr/mr Oenka, meguaHa,
craryc M = m, gnanason
P33t (n=12) 0,85 + 0,34 (0,45)
ER* (n=12) 0,01—4,35
P2 (n=28) 0,88 + 0,24 (0,49)
ER- (n=28) 0,04—6,52
PIT* (n = 24) 0,68 + 0,18 (0,42)
PR™ (n=24) 0,03—4,35
PM" (n = 16) 1,16 £ 0,39 (0,79)
PR™ (n=16) 0,01—6,52
PA* (n=5) 0,41 £0,11 (0,42)
AR" (n=5) 0,19—0,79
PA  (n=13) 1,32 £ 0,53 (0,74)
AR (n=13) 0,01—6,52
uPA, ng/ml protein, median
Receptor status (Mean+S.D.), range

with different disease advance discovered that the high mean
concentration of uPA in stage I cases was due to the measure-
ment in 1 case only (6.52 ng/mg protein). After this case was
excluded from the analysis the uPA concentration in stage I
ovarian cancer (0.26 ng/mg protein) was 2.5-3~-fold lower than
in stages II and XIII, more than 5-fold as low as in stage IV and
practically similar to that of borderline tumors. The supposi-
tion may therefore be made that there is a certain relationship
between ovarian cancer advance and tumor uPA concentration.

By histology most ovarian cancers were serous cystadeno-
carcinomas. Tumor uPA in this histological type was 1.5-3-fold
higher than in tumors of other histological structure though the
differences were not statistically significant (table 3). There was
no direct relationship between ovarian cancer cytosol uPA and
tumor differentiation. The enzyme level was significantly lower
in moderately differentiated carcinoma than in poorly differen-
tiated tumors though well differentiated carcinomas had higher
uPA contents.

In parallel with measurement of cytosol uPA we also deter-
mined concentrations of estrogen (ER), progesterone (PR) and
androgen (AR) receptors by radioligand technique. The uPA
concentrations were practically the same in ER-~positive and
ER-negative tumors (table 4). While there was a considerable
elevation of uPA in PR- and AR-negative vs positive tumors (see
table 4). There was a statistically significant negative relation-
ship between PR status and content and tumor uPA concentra-
tion (R=-0.35; p=0.02). This relationship is in agreement with
the previously discovered favorable prognostic significance of
PR and/or AR presence in ovarian cancers [3]. Our findings
may therefore be an indirect evidence of poor prognosis of ovar-
ian cancer with high tumer uPA concentration.
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PucyHok. BespeunpmeHas (a) 1 o6uias (b) BEIKMBaeMOCTb 60/IbHBIX PAKOM SUYHMKOB B 3aBUCHMOCTH OT KOHUeHTpauuu uPA s nep-
BUYHOI onyxonu. B kauecTBe NorpaHUYHOro 3HaYeHUaA NPUHAT NoKasaresk MeanaHsl — 0,45 Hr/mr Gernka.
Mo ocu abecuyce — BpeMs Nocne onepauyvm, Mec; No OcN opavHaT — KYMYNATUBHAaA BbDKMBAEMOCThb, %.

Ha a u b: npamas nunma — uPA > 0,45, wutpuxosasa — uPA J 0,45.

Figure. Disease-free (a) and overall (b) survivals of ovarian cancer patients with respect to uPA concentration in the primary tumor.

A median value 0.45 ng/ml protein is taken as borderline.

Numbers on the x axis are months following surgery; numbers on the y axis are percentages of cumulative survival.
In a and b: solid line is uPA > 0.45 ng/ml protein, dash line is uPA < 0.45 ng/ml protein.

JAHHbIE MOTYT KOCBEHHO CBHIETENLCTEOBATH 00 YXYJUICHAM IPO-
rHO32 PAKA ANYHAKOB NPH BHICOKOH KoHUenTpanuu uPA B omyxouu.

Jlas mpoBepKy 370 IMIOTE3bl MBI CONOCTABMIIM KOHIEHTPA-
nad uPA B omyxoasax 00JbHBIX PAKOM SHYHUKOB, MPOCASKEHHbIX
B Tevenme = 1 roma (37 GonbHEIX), ¢ 0IArONPUATHBIM H Hebjaro-
NPUSTHHIM McxomoM 3aboaesanns. Oka3anoch, 9T0 colepxaHue
uPA B onyxonax GOJNLHBIX C PEIMINBOM PAKa AUYHUKOB NOYTH
BTPOE NPERBIMAET €ro CoJepXKaHHe B OMyXoaax OONbHBIX, He
AMeBIMX Bo3BpaTa Goxesam (1,38 + 0,36 n 0,45 = 0,10 ar/mr
enxa cootBercreenno; p = 0,02). Ilpu cpaBHeHEM omyxoJieit
yMepmux GOJBHBIX M GONBHBIX, OCTABHIMXCA B JKHUBBIX 33 BpeMs
HAOMI0IEHNA, MMEETCA AHATOTHIHAS TeHAeHIHUs, OMHAKO PAa3Ji-
qug craTHcTAdecKn Hexocrosepunl (1,25 + 0,39 u 0,80 + 0,24
Hr/Mr Gejxa coorsercTBeHno). Kpome Toro, npu CONOCTABIEHHM
KOHIeHTpanan uPA B IHTO30/AX PAKA AUIHUKOB ¢ 3 dheKTHBHO-
CThIO NEPBAYHON XUMHUOTEPANHN 00HAPYKEHO, YTO ITOT NOKa3a-
Tenh B ONYX0JAX OOJBHBIX, Jeuupmuxca ¢ ddperroM, mouTa
BABOE HIKE, YeM B ONYXOJIAX OONBHBIX, Y KOTOPHIX XUMUOTEPA-
nus Geuta Heddpextuena (0,84 + 0,37 u 1,57 = 0,53 ar/mr Genxa
COOTBETCTBEHHO).

Anagn3 mMerogom Kanmmana — Meiiepa nokasaa, 4to IpH
KonuenTpanuu uPA B mepBUYHO# OMyX0JM, HpeBRIHIAIONMEl NO-
KaszaTeanh Mexuannt (> 0,45 Hr/mMr Oeska), Habmoaaercd JOCTO-
BepHOE YXyAIeHHe KaK o0meil, Tax 1 0e3penuIuBHOil BHIKUBA~
eMOCTH (O0JBHBIX PAKOM AMYHUKOB (CM. PHCYHOK a, b; B 000UX
cayuasx p < 0,05).

Tloxazatens uPA coxpaHwi cBOe NPOTHOCTHYECKOE 3HAYCHHUE
11 Oe3penANBHOM BHIKHEAEMOCTH U NPH MHOTO(AKTOPHOM aHa~
Jia3e ¢ MCNOJL30BAHHEM pPErpecCHOHHOW MOJAeNH HpoNopIHo-
gansHoro pucka Kokca. B uymcio oneHMBaeMBIX NapaMerpos,
pomuMo uPA, GruIM BKIIOYEHB! TAKNE TPATULHOHHbIE IPOTHOCTH-
geckue (PAKTOpPBI, KAk cragus 3a60jeBands, BO3PACT H MEHOMAY3-
HEI cTATYC GONBHBIX, ECTOOTHYecKas Gopma u cTenleHb Audde-
peHumpoBKN onyxoad. CraTHCTHYECKH 3HAYAMBIME (akropamu
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To verify this hypothesis we compared tumor uPA concen-
trations in ovarian cancer patients followed-up for 1 year or
more (37) with a poor or favorable course. As appeared tumor
uPA in relapsing cases was almost three-fold as great as in dis-
ease-free patients (1.38%£0.36 vs 0.45+0.10 ng/mg protein,
respectively; p=0.02). We discovered a similar trend (no statis-
tical significance: 1.2510.39 vs 0.80£0.24 ng/mg protein,
respectively) when patients dying and remaining alive within
follow-up were compared. Besides, comparison of tumor
cytosol uPA concentration with response to chemotherapy
demonstrated an almost two-fold lower uPA levels in respon-
ders vs non-responders to chemotherapy (0.84+0.37 vs
1.57£0.53 ng/mg protein, respectively).

Analysis by Kaplan-Meier method discovered that the uPA
elevation above median in the primary tumor (>0.45 ng/mg
protein) was indicative of a significant decrease in both overall
and disease-free survivals in ovarian cancer (see figare, a,b;
p<0.05 in both cases).

The uPA test preserved its prognostic significance when
multifactor analysis involving the Cox proportional risk model
was carried out. Besides uPA, we considered conventional
prognostic factors such as disease stage, patients' age and
menopause status, tumor histology and differentiation. The
uPA (p=0.002) and disease stage (p=0.009) were the only sig-
nificant factors of prognosis. Disease stage (p=0.037) was the
only significant prognostic factor as to overall survival, the uPA
demonstrating p=0.054.

In conclusion, high uPA concentration in the primary of
ovarian cancer patients is indicative of poor disease prognosis
and high risk of recurrence after chemotherapy. Postoperative
therapy with selective inhibitors of plasminogen activator [8]
may be recommended for these patients.
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HPOTHO3a oKazaiuchk ToJabko uPA (p = 0,002) u cranusa 3a6oepa-
Hug (p = 0,009). EquHcTEeHHbIM 3Ha9nMBIM (AKTOPOM MPOrHO32
00mell BLIKUBAEMOCTH IPH UCNOJB30BAHMU TaHHOH Moenn Onua

crazus sadoaesanns (p = 0,037), nna uPA p = 0,054,

Takum 00pa3oM, BBICOKOE cofepkaHue UPA B HepBUIHOM OMy-
X0J¥ GOJBHBIX PAKOM AUYHUKOB CBHAETENLCTBYET 0 Hebaaronpu-
SITHOM Nporuo3e 3aboxepanysa 1 GOJbHION BePOATHOCTH BO3HUK-~
HOBEHUA penuIuBa HA Q)oHe NPOBOAMMOI XuMHUOTepanuu. Takum
GONbHBIM MOIKET OBITh B HANbHEHIIeM NOKA3aHO BKIYEHHE B
CXEMBI NOCHIe0NePAOHHOr0 JedeHns npenapaTos [8], n3dupa-

TENPHO MHrHOUPYIOIMX AKTHBATOP MIA3MUHOICHA,
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OIIPEIEJEHUE CTEIIEHH 3/IOKAYECTBEHHOCTHI

OIIYXOJIENl CTPOMBI — ITOJIOBOTO TSKA ANIHUKOB

C IIOMOIIhIO MHOT'OPAKTOPHBIX METOJ0OB

HUH rknunuveckoil onkono2uu
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GRADING OF OVARIAN SEX CORD-STROMAL CANCER
BY MULTI-FACTOR ANALYSIS

Institute of Clinical Oncology

Ovarian tumor morphology is a most problematic and a
least studied area of oncological gynecology. Study of ovarian
sex cord-~stromal tumors (SCST) was started in 1915 and these
tumors were distinguished as an individual type [12,13]. The
SCST are up to 6% of all ovarian tumors and are found in all
age groups from childhood to advanced age. Unlike epithelial
neoplasms of ovaries the SCST are derivatives of the sex cord
and specialized stroma and possess the ability to secret steroid
hormones, that is why they were previously referred to as hor-
mone-secreting tumors [16]. These tumors may consist of a
single cell type or a combination of cell types including female
granulosa cells and theca cells or their combination, as well as
of male Sertoli and Leydig cells or morphologically indifferent
cells derived from the sex cord or stroma.

It is difficult to predict the disease course due to low inci-
dence, short follow-up time (as a rule not more than 5 years),
absence of clear histological signs of malignization and wide
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