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IMMYHOPEPMEHTHOE HCCIETOBAHUE
KOMIIOHEHTOB CHUCTEMBLI AKTHUBAIIAN
HVIASMITHOI'EHA B 3JIOKAYECTBEHHBIX
OIIVXOJIIX MOJIOYHOM XKEJE3BI: KOPPENAIA
C KITHUKO-MOPOOJOTNIECKIMI
XAPAKTEPUCTHKAMMN

HHH xaunuyecroll onronoauy

OnmErM 13 OCHOBHEIX MEXAHHU3MOB MHBA3HK M METACTAZHPO-
BAHMS 3JI0KAUECTBEHHBIX OITYXOJIEI ABJSETCS Pa3pyHISHUE 0K~
pyXarwuieii onyxoNe 6a3anbHOM MeMOpaHbl M BHEKJIETOUHOIO
MaTpyKCa aCCOLIMUPOBAHHBIME C OIYXOJBIO NpoTeazamu [12].
LeHTpanbHyIo POb B 9THX MPOLIECCAX MOXET UTPATh CEPHHO-
BasI IPOTEa3a — AKTUBATOD IIA3MHUHOTEHA YPOKMHA3HOTO THIIa
(uPA), TBIIOMMIICS KITIOYEBBIM 3BEHOM IPOTEONUTHISCKOTO
KacKaga, MPUBOIIILEro K 00pa30BaHMIO INA3MHAHA, Paspyao-
ILIETO KOMITOHEHTBI ONyX0aeBoit cTpoMel [5]. CrcTeMa akTHBA-
LI [1a3MHHOTeHa, B YACTHOCTH UPA, MMeeT TakoKe HenoCpe/-
CTBEHHOE OTHOIUEGHWE K TIpolleccaM HEOAHTHOreHe3a B
onyxoinsax [9]. AkTuBHOCTE UPA perynupyercsl HECKOIbKIMI
CIT0CO0AMM; B YACTHOCTH, TIOAABISIETCS ABYMSI OETKOBBIMY WH-~
rUOMTOPaMH, TIPUHALICSKAIIIMA K CEeMEMCTBY CepIIHOB, —
PAI-1 u PAI-2 [2]. ToMumo uPA, B akTHBAUNH IIA3MHHOTEHA
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ENZYME IMMUNOASSAY OF PLASMINOGEN
ACTIVATION FACTORS IN BREAST CANCER:
CORRELATION WITH CLINICAL AND
MORPHOLOGICAL CHARACTERISTICS

Institute of Clinical Oncology

Destruction of tumor-surrounding basement membrane
and extracellular matrix by tumor-associated proteases is a
principal mechanism of cancer invasion and metastasis
[12]. A serine protease, urokinase plasminogen activator
(uPA), is a key element of proteolytic cascade resulting in
production of plasmin that destroys tumor stroma and may
play the central role in these processes [5]. Plasminogen
activation factors, in particular uPA, are also related to
tumor neoangiogenesis [9]. There are several mechanisms
of uPA activity regulation including inhibition by two pro-
teins from the serine class, that is PAI-I and PAI-2 [2].
Tissue plasminogen activator (tPA) plays an active part in
breast tumor plasminogen activation together with the uPA
[4]. These two enzymes normally belong to the fibrinolytic
system, the tPA being mainly secreted by endothelial cells



Clinical Investigations

Ta6nunuya 1 Table 1

Konuentpauym uPA, PAI-1 1 tPA B uuTo30n9X onyxonei v ructTo-
JNIOrnyeckyt HeM3MeHeHHbIX TKaHei 60sbHbIX PaKoM MOJIOUHOM Xe-
Jiessl (MonapHoe cpaBHeHue nokasaresneii 35 GoNbHbIX, Y KOTOPBIX
OgHOBPEMEHHO MCCeAIOBaHa ONyXosib 1 YHaCTOK MTMCTONOrNYEecKH
HensMeHeHHOW MOJIOUHO Xeneabl)

Cytosol uPA, PAI-I and tPA concentrations in tumor and intact
breast of patients with breast cancer (pair comparison of
specimens from tumors and histologically unchanged tissue of
35 patients)

uPA PAI-1* tPA
Tkaub
Hr/Mr Genka
Onyxorb 1,26 = 0,31 0,89 £ 0,15 0,87 £0,26
Tumor (0,02 — 8,93) (0,04 — 2,78) (0,00 — 8,18)
revisvenen: | 0320057 | 0125002 | 1,17£0,17
Intact breast (0,00 — 1,31) (0,01 — 0,34) (0,00 — 3,68)
ng/mg protein
Tissue
uPA PAI-I* tPA

* Konuenrpauysa PAI-1 onpepenena y  * PAI-I concentration was measured in
20 GONBHEBIX. 20 patients.

** n<0,01 o cpaBHEHHIO ¢ ontyXxonplo.  ** p<0.01 as compared to tumor.

#x 0<0,0001 o cpaBHenMIO ¢ onyXoneio.  **¥* p<0.0001 as compared to tumor.
3pech U BTabn. 2—4 B ckobkax — npe~- Here and in tables 2-4 numbers in
Jen KoneGaHuil KOHUEHTPALHIA. parentheses are ranges.

B OTIYXOJISIX MOJIOYHOM JXEJIE3bI YYACTBYET TAKXKE AaKTHUBATOD
TKaHeBoro Thna (tPA) [4]. B Hopme 06a 3TH (hepMeEHTA ABISIOT-
Cs1 KOMITOHEHTAMY (hUOPUHOMNTHIECKONA CHCTEMEL, TIPU STOM
tPA cexpernpyercss MPEUMYILIECTBEHHO SHIOTCIMATBHBIMUI
KneTkamu, a UPA — xieTkamu rioyedHoit napeaxumer [3]. O6a
nHrH6uTOpa UPA 3chdekTiBHO neicTBYIOT 1 Ha tPA.

PeayneraTel psiga KIMHAYECKUX MCCIICIOBAHMM CBHANETEIBCT-
BYIOT, YTO U3YYEHHE KOMITOHEHTOB CHCTEMBI AKTHBALIUH ITIA3MU-
HOTEHA B 3JI0KAYECTBEHHBIX OITYXOJISIX MOJIOYHOM KEJE3HI SIBISIET-
S BEChbMA TMEPCIIEKTHBHEIM ¢ KIIMHUYECKOM TOUKH 3peHus [6, 10],
nprdeM HavnGoee 3HAYMMBIMY [TOKA3ATEeIISIMU SIBIISTIOTCS, TI0-BY-
Jqumomy, UPA n PAI-1, OBBIIEHARIA YPOBEHS KOTOPRIX CBHIC-
TENbCTBYET O HeONATOIIPHSITHOM NIporHo3e 3aboneBanys [§, 14].

Henero uccemosanys, MPOBOAXMOTO B Ta60PATOPUH KITMHK-~
yeckoit ouoxummu POHLI nm. H.H.Bbroxuna PAMH, aensietca
oneHka pony UPA u PAI-1, tPA 1 11X COOTHOIIEHNS B IPOTHO3U-
POBAHUM TEYSHMST paKa MOJIOYHOM Kee3sl M BEIOOPE aleKBat-
HBIX METOLOB aABIOBAHTHOM Tepanvi. Ha riepsoM atarie paboThl,
PE3YJIBTATEl KOTOPOYO NpeAcTanieHbl B JaHHO paboTe, IpoBe-
JEHO COIIOCTABJICHHE KOHLIEHTPAUMMA HCCASHYeMBIX GENKOB B
HWTO30JISIX OMYXOJIeil ¢ OCHOBHBLIMH KIMHUKO-Mopdonornyec-
KUMH (haKTopaM¥ TIPOTHO3a paKa MOJIOTHO JKeJIe3Hl.

Marepuans 1 MeTonbl. B HccnenoBanue nouersl 102 nepeuyaHsie GoNbHbE
paxom MonovHoit xenesp! I—1V craguy, neunsmecs 8 POHL PAMH B neprnon
c aprycra 1997 r. mo mait 1998 r. Bospact 6onpHelx oT 32 seT £o 81 roga (B cpen-
HeM 52,9 + 1,2 roga; meapana 53 roma). 69 GOIBHEIM Ha IEPBOM 3Tarle JeTeHHs
6bIAa BBITONHEHA PATUKAIBHAS OTIepalys, Y 4 GONBHBIX HCCNEHOBaHME TPOBOMH-
JIH B TPENAaHOGUOTICHSAX, MONYUEHHEIX JO Havana cnenrduyueckoro geuerusa. Oc-
TabHBIE 29 GONEHEIX MTOJYIATH PASNTUUHEIE BUABL TIPEIOTIEPALIIOHHOM TeparTuH.
YV 35 BOIbHBIX TapAJIIENIEHO C ONyX0JIbio OBIIA UCCACIOBAHEL 00PA3LIBI THCTONO-
FHUECKH HEU3MEHEHHOH TKAHH MOJIOYHO XKenes3bl.

Kouuentpanio uPA, PAI-1 u tPA onpenensiu B IUTO30X, ITOJNYYEHHEIX IT0
CTAHHAPTHON NpoLejype, HCIIOAB3YEMO TP OTpelesieHNH DELErNTOpoB

Tadbnwuuya 2 Table 2

KoHuentpauuun uPA, PAI-1 u tPA B uuto3onsx onyxonei
B6OMLHBIX PAKOM MO-JIOYHON Xefeabl B 3aBMCUMOCTU OT BO3-
pacTa ¥ GOCTOSIHUA MEHCTPYaNnbHON (PYHKUMMK

Tumor cytosol uPA, PAI-1 and tPA concentrations in breast
cancer patients with respect to age and menopausal status

TloKasaTens uPA PAI-1 ( tPA
Hr/mr Genka
BoapacrT, rogpt:
mosnoxe 40 1,10+£0,33 0,85+0,27 2,53+0,99
(n=23) (0,08—6,25) (0,0—5,29) (0,0—16,70)
40-55 0,81£0,20 0,76%0,19 2,70+0,64
(n=34) (0,05-6,74) {0,0—6,14) (0,0—15,70)
crapiue 55 1,77£0,39*% 0,89+0,25 3,55+0,72
(n=45) (0,02—13,24) (0,0—6,14) (0,0—19,31)
MenonaysHbli
cTaryc:
npemeHonaysa | 1,09+0,24 0,87+0,21 3,21%0,72
(n=40) (0,08—6,74) (0,0—5,29) (0,0—16,70)
repvmeHoriaysa | 0,46+0,10** 0,50+0,31** | 1,23%0,49**
(n=6) (0,05—0,69) (0,0—1,80) (0,0—2,91)
MeHonaysa 1,54+0,32 0,86+0,20 3,12+0,61
(n=56) (0,02—13,24 (0,0—6,14) (0,0—19,31)
ng/ml protein
Characteristics
uPA PAI-I tPA

*p<0,05 10 cpaBHEHHIO C JAHHBIMY GOABHLIX 40—55 JIeT.
** p<0,01 1ns Beex InokasaTenedl NMPU CPABHCHHM HAHHLIX OOJIBHBEIX B
MIEPHMOHOIIAY3€ C TAKOBLIMH B Ipe- M MEHOMAy3e.

*, p<0.05 in patients aged 40-55 years versus patients under 40 or above
55 years.

** p<0.01 in perimenopausal versus pre~ or postmenopausal women.

and the tPA produced by renal parenchymal cells [3]. Both
the uPA inhibitors also affect the tPA.

Results of several clinical studies demonstrated good clin-
ical prospects for research of the plasminogen activation sys-
tem in breast cancer [6,10]. The uPA and PAI-1 seem to be
the most important tests whose elevation is indicative of poor
disease prognosis [8,14].

The purpose of the study carried out at the Clinical
Biochemistry Laboratory, N.N.Blokhin Memorial CRC, is
to assess the role of uPA, PAI-I, tPA and their relationships
in prognosis of breast cancer and choice of adequate adjuvant
therapy. This report presents results of the first stage of this
study that compared tumor cytosol concentrations of the
above-mentioned proteins with basic clinical and morpho-
logical factors of prognosis in breast cancer.

Materials and Metheds. The study was performed in 102 patients with pri-
mary stage I-I'V breast cancer managed at the BMCRC, RAMS, during August
1997 to May 1998. The patients' age was ranging from 32 to 81 years (mean
52.941.2 years; median 53 years). 69 patients underwent radical surgery as first
treatment, previous punch biopsy specimens were analyzed for another 4 cases.
The remaining 29 patients received preoperative therapy. Histological study of
intact breast tissue was performed in 35 cases in paralle! with tumors.

Cytosol for uPA, PAI-I and tPA assay was derived by standard technique
used in study of steroid hormone receptors [I] in 10-fold dilution with
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B OMyXOJIEBOM U r'YICTOJNIONM4YECKM Hen3MeHeHHON
TKaH 60NbHLIX paKOM MOJIOYHOM Xenessl (Kaxaasn
napa cTon6LUoB rnpeacTasnseT AaHHble ANs OgHON
6onbHoit). TemHble cTONBLL — OMNyX0Jib, CBET/bie —
HEUZMEHEHHBIE TKaHW. 8
Figure. Cytosol uPA (a), PAL-l (b) and tPA (c) con-
centrations in tumor and intact tissue of breast
cancer patients (each pair of bars presents values

for one patient). Dark bars demonstrate tumor, light ¢ -
bars demonstrate normal tissue.

CTepONIHBIX TOpMOHOB [1] u passemennpix B 10 pa3 K,Na-¢oc-
(batarv 6ydepom (14 MM NaCl, 2,7 MM KClI, 1,5 MM KH,PO,,

8,1 MM Na,HPO,, pH 7.,4), conepxamum 0,1% TBuHa-20 1 1% 4 1
OBIMBETO CBIBOPOTOMHOTO aNs0yMuHa. OripenesieHIe MPOBORIIIHM C
MOMOIIBIO CTAHAAPTHEIX HaBopoB PEaKTHBOB Ul UMMyHO(DEp-
MEHTHOTO aHANHN33, Pa3paboTaHHEIX B KaTonIeckoM YHHBEPCH-

Tere . Huitveren (Humepnanmer), Kak ONMcaHO aBTopamMu [7]. 2
ViaMepeHs MpOBOJMAN Ha aRBTOMATHYECKOM YHHBEPCATIGHOM PH-
nepe ja mukporawex ELx800 dumpmer «Bio-Tek Instruments,
Inc», (CLLIA) npy 492/630 M. OGpaGoTKy pe3yNsTATOB H3Mepe-

HHUit ripoBogunH 110 opmyne ¥ = a + bX + cX?, rne X — KOH~

hhﬂlw Il

LEHTPALMA AHATH3APYeMoTo Genka (B Hr/mia), a Y — onruueckas O
TAOTHOCTE TIpH 492 M. KOHIEHTPALHYH aHATU3HPYEMBIX GEJIKOB
BBIPAXKAIH B HT/MT' LIMTO30JIEHOTO Genika, Bestok onpenessuiy 1o merony Jloypu.

JIOCTOBEPHOCTb PA3AMYMS CPENHHX 3HAYEHHI OLEHMBANH TIO t-KPUTEPHIO
CrpiofieHTa M ¢ HOMOIIBIO HEMAPAMETPUUECKOTO KPHUTEPH MONOOPAHHBIX ITap
Wilcoxon. KoppessiiirioHHbIe 3aBACHMOCTY OLISHUBAI METOLOM TIPOCTOH Au-
HeltHol xoppemsiuu Pearson (r), xoppensinun panros Spearman (R) u Menmnas-
Horo tecra Kruscal — Wallis. Bo Bcex cnyuasx pasauyus CUNTAIN JOCTOBEPHEI~
M ripH p<0,05. PacueTs! IIPOBOAUIH C ITOMOLUBIO TTAKeTa NporpamMm «CTaTHCTHKA
st Windows» (StatSoft Inc., 1996, Version 5.0).

PesyanTaTs u obcyxmenvie. MccnenoBas UTO30IM OMYXONeH
102 GonpHBIX PAKOM MOJIOMHOI XeJie3bl, MBI 00Hapyxunu uPA
B KosnruecTBe oT 0,02 no 13,24 Hr/mr 6enka Bo BCEX HCCISTOBAH-
HeIx o6pasuax, PAI-1 B komuyectse 0,02 — 6,14 ur/Mr Genka B
onyxonax 64 (63%) GonpabIX 1 tPA B xonmmuecTse 0,01 — 19,31
HT/MT GenKa B onyxojsix 76 (75%) 6onsHBIX. J{OCTOBEPHBIX pas-
JIMYMH B COXEPXKAHUN MCCIEGHOBAHHBIX GeJIKOB B OIYXOMSIX JG-
YEHBIX 1 HE JICUSHBIX O OITEPALIAY OONBHBIX HE BLISIBJICHO, UTO
TTO3BONIMJIO HaM IIPW JaJbHEHIIeM aHANM3¢ pacCMaTpPUBATh KX
KaK OOBEIMHEHHYIO TPYTITLY.

VY 35 GONBHBIX OBIM COIMOCTABICHBI CPEIHNIe KOHLEHTPA-
unu uPA, PAI-1 1 tPA B omyXxoJsX ¥ THCTONOTHYSCKH HEN3-
MEHEeHHBIX TKaHsaX (Tabm. 1). CpexHsiga KoHUeHTpauust uPA B
ONYXOJIsIX oKazanacek B 3,9 pasa BplLle, YeM B HEU3MEHEHHOMI
TKaHK MoJIouHOH xene3nl (p<0,01), a xoauenTpanus PAI-1 B
ONYXONMK NPEBBILIANIA €T0 KOHLEHTPAIINIO B HEU3MEHEHHOI
TKaHu B 5,2 pasa (p<0,0001). B To Xe BpeMs KOHUEHTPAIHH
tPA B OMyXoMsIX ¥ THCTOJOTHYECKN HEHM3MEHEHHBIX TKAHSIX
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K,Na-phosphate buffer (14 mM NaCl, 2.7 mM KClI, 1.5 mM KH,POQy, 8.1
mM Na,HPO,, pH 7.4) containing 0.1% Twin-20 and 1% bovine serum
albumin. The analysis was carried out using standard reagent sets for enzyme
immunoassay developed at the Catholic University, Nijmegen
(Netherlands) as described elsewhere [7]. The assay was performed using an
automated universal reader for ELx800 microplates supplied by the Bio-Tek
Instruments, Inc. (USA) at 492/630 nm. The needed values were calculated
by formula Y= a + bX + cX?, where X was the concentration of protein in
question in ng per ml, Y was the optical density at 492 nm. Concentrations
of the proteins were expressed in ng per mg cytosol protein. Protein was
determined by Lowry.

Statistical analysis of differences was carried out by Student’s t-test and
Wilcoxon's non-parametric matched pair test. Correlations were assessed by
Pearson's simple linear correlation (r), Spearman's rank correlation (R) and
Kruscal-Wallis's median test. The differences were considered statistically sig-
nificant at p<0.05. Calculations were made using the ‘Statistics for Windows’
program package (StatSoft Inc., 1996, Version 5.0).

‘Results. The study of 102 breast cancer cytosols discov-
ered uPA at 0.02 to 13.24 ng/ml protein in all the specimens,
PAI-T at 0.02 to 6.14 ng/ml protein in 64 (63%) tumors, uPA
at 0.01 to 19.31 ng/ml protein in 76 (75%) specimens. There
were no statistically significant differences in contents of the
proteins in question between cases with and without preop-
erative therapy, therefore these two patient groups were
joined in further analysis.

Mean tumor and intact tissue uPA, PAI-I and tPA con-
centrations were compared in 35 cases (table 1). Mean tumor
uPA was 3.9-fold higher as compared to intact breast tissue
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IOCTOBEPHO He pasmuuaIvcs. Ha pucyHke rmokasa-
HO [ONApPHOE CPABHEHHE PE3YABTATOB ONpPeleiie-
Hus uPA, PAI-1 n tPA B onyxoinsix 1 HEU3MEHEH-
HBIX TKAaHAX MOJOUHOH XXeje3sl OTHEeNBHEIX
GonpHEIX. ToNeKo V 4 M3 35 60IBHBIX KOHIEHTPA-
st uPA B HOpMaIBHOUM TKaHU HE3HAUNTENBEHO
IIPEBBIIIAJIA COOTBETCTBYIONMMI [10KA3aTENb B OITy-
xonu (cM. pucyHoK). s PAI-1 Takoe cooTHoOlIe~
Hve HaOIomanock Tomeko y 1 u3 20 obenenoBan-
HBIX GONBHBIX (CM. PUCYHOK). [1st tPA BBIABIEHE
Pa3sNMYHEIE COOTHOUICHHS KOHLEHTPALUt B ony-
XOJNEeBOM M HEU3MEHEHHOU TKAHU MOJIOYHON Ke-
J1e35l (CM. PUCYHOK).

Hawuboiree BHICOKUE KOHIIEHTpALUM BCEX TPEX
KOMITOHEHTOB CHCTEMEBI aKTUBAIIMU ITNA3MHUHOTEHA
HaGIONATHCh B CTAapiell Bo3pacTHOM rpymme (>55
JIET), ONHAKO CTATHCTHYECKW TOCTOBEPHBIM OBINO
TOJILKO [BYKPATHOE YBENMIEHNE aKTUBHOCTH UPA v
BONLHBIX CTapIle 55 JIET 110 CPABHEHHIO ¢ OONBHBIMUA
B Bo3pacre 40—55 ner (Tabn. 2). JlocToBepHOE CHITKE-
Hue KoHuenTpauuii uPA, PAI-1 n tPA natmonanocs
B OMYXONSIX GONBHEIX, HAXOMALIMXCS B IEpUMEHOMay-
3¢, IO CPAaBHEHMIO ¢ OMYXOJIMU OONBHBIX B IMOCT-
MK TIpeMeHoTIay3e. BO3MOXKHO, ONYXONU OONBHBIX B
KIAMAKTEPHUECKOM TIEPHOIE MMEIOT OTPeIe/ICHHEBIE
OUOTOrHYecKne 0COOEHHOCTH MO CPABHEHUIO C OITy-
XONSIMM OONIBHBIX C COXPAHEHHON MEHCTPYaJbHOU
GhyHKUMEHN 1 ¢ YCTAHOBHUBLLEHCSI MEHONAY30H.

Cawmast Beicoxast KOHIeHTpatst UPA o6HapyxeHna
B onyxonsix SoneHeIX [10 cTaguy, 3TOT NMOKA3aTeNb
JIOCTOBEPHO BhilIe, yeM y 60npHbIX TI—IV cramum,
M mpesbiaet rmoxkasarteny 6onpHbx 1 u [la cTammii
(1a6m. 3). MOXHO BBLINEANTE IBE TSHICHLVU: TIPH OT-
HOCHUTENBHO papHux cramusx 3abonesanust ([—I16)
KOHUEHTpalMs UPA B OIYXOJISIX MOJIOUHOI JKEJe3nl
VYBETMUIUBACTCS C YBEJIMUISHIEM PACTIPOCTPAaHEHHOC-
TH NpoLecca, TP JANBHEHIIEM PacIpOCTPaHEHITH
paKa MOJIOUHO JXene3p! KOHUEHTpauua uPA B ony-
XOJIEBOM TKAHW CHIDKACTCS. AHATOTHYHBIE TEHISH~
upY HaOmonatotest ¥ Wi PAI-1 (cM. tabn. 3). Kop-
PENSILMOHHAS  3aBUCHUMOCTb MEXIY CTagueu
3aboseparnsa u PAI-1 B rpyrire 6onpHbIX [—116 cTa-
Jmn pocrosepHa (R=0,31, p=0,013). Jys tPA Beiss-
JICHBI TIPOTHBOTIONOXKHEIE TSHACHIINH: HAMOOIbIIast
KOHILIEHTpaLUs TOT0 hepMeHTa O0HAPYXEHA B OMy-
XOJISIX OONBHBIX | cTammy, a HAUMEHBILAS] — B OTYXO0-
Jsix 6onbHBIX I1Ta cramyu. Ilpu pacrnpocTpaHeHHOM
npouecce (1116 w IV cragmmn) xoHueHtpauus tPA
MIPAKTHYECKH TAKAS XK€, KAK ¥ TIPY PAHHUX CTAIUSIX
3abonesanust. OTpULATENBbHAS KOPPEISILMOHHAS 3a~-
BHCHMOCTb MEXXIY CTaIveN paKa MOJIOUHOM JXeie3nl
¥ KOHIEHTpanpeit tPA B OMyX0JIH BEICOKOTOCTOBED-~
Ha Kax B rpyrine 6oneHex I—I11a crapnu (R=-0,33,
p=0,002), Tak m BO Bcell 06GCnENOBaHHOM Ipyme
GonbHEIX B LesoM (R= -0,22, p=0,025).

ITo Mepe ypendueHMs pasMepa OIYXONM KOH-
ueHTpauus uPA TMOCTENEHHO CHIDKAETCS, JOCTO-
BEPHEBIM SIBJSIETCSl PA3NIMYME MEXIY OILYXOJSIMHE,

Ta6bnuuya 3

Table 3

KoHuentpauuy uPA, PAIL-1 u tPA B uMTO30N6X onyxoneit 60nbHLIX PakoMm
MOJNOYHO XXeJie3bl B 3aBUCUMOCTHM OT cTaaun sabornepaHus v oTAES1bHbIX
nokazareneit cucremsl TNM

Tumor cytosol uPA, PAl-1 and tPA concentrations in breast cancer patients

with respect to disease stage and other TNM characteristics

Noka3arens uPA PAI-1 tPA
pPacnpoCTPaHeHHOCTH
fpoLecca
Hr/mr Oesika
Crapuq: / Stage:
| (n=15) 1,19£0,49 0,32+0,11% 4,8211,20%
(0,05—7,73) (0,0—1,26) (0,0—15,44)
_ 1,58+0,41* 0,750,29 3,67+0,92%
la (n=26) (0,02—8,93) (0,0—6,14) (0,0—16,70)
16 (n=32) 1,740,48%* 1,47+0,35* 2,03+0,62
(0,04—13,24) (0,0—6,00) (0,0—16,16)
~ 0,70%0,15* 0,54+0,24 1,25£0,43*
llia (n=13) (0,04—1,66) (0,0—2,78) (0,0—5,3)
116 =) 0,4940,10%,** 0,5740,23 3,2042,12
(0,12—0,96) (0,0—1,79) (0,0—19,31)
N (n=7) 0,69:0,17** 0,910,57 4,622 46
(0,23—1,41) (0,0—4,19) (0,0—15,67)
* plla—I116, pllla—I, plila—lla <0,05
** pllla—II6, pIG—IIB, pIV—II6 <0,05.
Pasmep onyxonu:
Tumor size: 1,70£0,50 0,32+0,09*5 4,57+0,99
T1 (n=24) (0,05—8,23) (0,0—1,26) (0,0—15,4)
_ 1,470,32 1,10£0,26** 2,46+0,54
T2 (n=50) (0,02—1324) | (0,0—6,14) (0,0—16,7)
_ 0,72£0,12 1,430 46%** 2,31%1,02
T3 (n=12) (0,04—1,31) (0,0—4,19) (0,0—12,1)
_ 0,62£0,12* 0,48+0,164 3,26%1,56
T4 (n=15) (0,12—1,66) (0,0—1,79) (0,0—19,3)
BoBNEYEHHOCTb
nmmpoyanos:
Lymph node involvement:
~ 1,04£0,22 0,79+0,22 3,78+0,71
NO (n=40) (0,02—7,73) (0,0—6,14) (0,0—16,7)
~ 1,810,40 1,1120,24* 2,2640,58
N1 {n=45) (0,04—13,24) (0,0—6,00) (0,0—16,16)
0,58+0,11 0,33+0,14* 3,35+1,36
- , 3320, 3541,
N2 (n=17) (0,04—1,66) (0—1,75) (0,0—19,31)
ng/ml protein
Disease advance
uPA PAI-1 tPA

* pT4—TI, pT4—T2, pN1—N2<0,05.

# pT1—T2<0,01.
4+ 0T3—T1<0,05.

*4 pT4—T3<0,01.
*5 P T1—T2, pT1~T3<0,001.
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Tabnuuya 4 Table 4
Kouuenrpaunun uPA, PAI-1 1 tPA B uuTo3onsax paka MOJIOYHON
Xeneabl B 3aBUCUMOCTU OT FT’MCTONOMMYecKoro CTpoeHus

1 peLUenTopHoro cratyca onyxonm

Tumor cytosol uPA, PAI-I and tPA concentrations in breast
cancer patients with respect to tumor histology and receptor
status

Xapakrepuc- uPA PAI-1 tPA
TUKa onyxonu HF/Mr Genka
FpOTOKOBbIiA
”“Basl”.B“""’f PaK | 1 .90%0,34* 0,01+0,17 2 7520,56*
Ductalinvasive 1 (5,05—13,24) | (0,0—6,00) | (0,0—16,70)
carcinoma
(n=66)
LonbKoBbIv
MHBAa3MBHbIA pak
Lobular invasive 0,70+0,18* 0,79+0,31 5,42+1,31*
carcinoma (0,13—3,65) (0,0—6,14) (0,0—19,31)
(n=23)
P32+, =210
dmMons/mr 6enka
ER*, > 10 1,54+0,35 0,64+0,19 4,07+0,71
fmol/mg protein (0,02—13,24) | (0,0—6,14) (0,0—19,31)
(n=52)
P3, <10
bmonb/Mr Benka
ER, < 10 1,05+0,30 1,06£0,19* 1,96£0,72*%
fmol/mg protein (0,044—86,74) | {0,0—3,37) {0,0—16,16)
(n=28)
Tumor ng/ml protein
characteristics uPA l PAL-I ' tPA
*p<0,05.

cootercTBytomuMy T1 u T4 (cMm. Ta6n. 3). KoHuenTpanug
PAJ-1 moctoBepHo ymemmuumaercs ot T1 k T3 (R=0,30,
p=0,01), HO BHOBE cHyKaercs npu T4. Konuentparmsa tPA,
HATIPOTHR, JOCTOBEPHO CHILKASTCS IIPH YBEINUYESHUN PA3MEPOB
onyxonu ot T1 mo T3 (R= -0,24, p=0,03), Ho BO3pacTaeT Ipu
T4. Yo xacaeTcs craryca TMMQOY3I0B, TO HAHOONBIINE KOH-
enTpanyi uPA u PAI-1 m HauMeHbIIas KosUeHTpanus tPA B
MePBUYHON OIYXOJIM OTMEYEHB! ITPH eIHMHIYHBIX METACTA3aX B
MOAMBIIIEUHEIE TUM(OY3TBE Ha cTopoHe nmopakerwus (N1).

JIBa HauGoNee YacTo BCTPEHYAIOHIMKCS TVCTOIIOTHMYECKYIX THIA
paxa MOJIOUHO >Kene3bl (IIPOTOKOBBII U JOJIEKOBBIA HHBA3MBHEIIH
PaK) JOCTOBEPHO PA3THYANIVCh MEXILY COD0IA ITo comepKarmio uUPA
1 tPA (tabn. 4). TIpn sToM comepsxanie UPA B IPOTOKOBOM DaKe
6wUTO B 2,7 pasa BeIIIE, a coaepxanue tPA — BrBoe MeHbIIe, YeEM B
nonekosoM. Comepxkarne PAI-1 B 3THX XBYX THCTONOTHISCKIAX TH-
IMax PaKa MOTOYHOU JKeJe3bl JOCTOBEPHO HE Pa3ITIaioch.

o mammeM HekoTOphIX aBTopoB [11, 13], uPA u tPA seigioT-
¢S BCTPOTeH-perymupyeMbIiMi Oenkamu. KonuenTpauust uPA B
PO*-onyxossx noutH B 1,5 pasa mpeBkIana ero KOHUEHTPALTIO B
PO -onyxonsix, a KoHueHTpauus tPA B PD*-onyxomsix 6sina 60-
Jiee YeM BIBOE BhIIE, yeM B PO~ (cM. Tabn. 4). Pazmmuue mwis tPA
CTaTACTUYECKH nocToBepHo. KpoMme Toro, obHapyxeHa cnabast, Ho
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(p<0.01) and tumor PAI-I concentration was 5.2-fold as
great as the intact tissue content (p<0.0001). In contrast, tPA
was found in similar concentrations in tumors and histologi-
cally intact tissues. Figure 1 demonstrates comparison of
uPA, PAI-T and tPA concentrations in tumors and intact
breast tissues from several patients. Normal tissue uPA was
slightly higher than tumor uPA in 4 of the 35 cases only (see
fig.1,a). For PAI-I such a relationship was seen in 1 of 20
cases only (see fig.1,b). tPA demonstrated different relation-
ships of tumor and intact tissue concentrations (see fig.1,c).

Patients of advanced age (> 55 years) had the highest con-
centrations of all the three plasminogen activation factors,
though only the two-fold greater uPA content in cases above
55 years as compared to patients aged 40 to 55 years reached
statistical significance (table 2). Perimenopausal women had
significantly lower tumor uPA, PAI-I and tPA concentra-
tions than post- or premenopausal patients. It seems that
tumors from women in climax have certain biological pecu-
liarities as compared to menstruating or menopausal patients.

Stage IIb cases had the highest uPA concentrations, the dif-
ference with stage III-IV being statistically significant (table 3).
Two trends may be observed: at early disease stages (I-1IB)
breast cancer uPA concentration increases with disease advance
to fall at a later disease phase. PAI-I demonstrated similar trends
(see table 3). Correlation of disease stage and PAI-I concentra-
tion reached statistical significance in stage I-IIb cases (R=0.31;
p=0.013). tPA showed an opposite tendency: stage I cases had
the highest and stage ITa cases had the lowest concentrations.
Patients with advanced disease (IT1Ib and TV) had the same tPA
concentrations as in early stage. The negative correlation
between breast cancer stage and tumor tPA content was statisti-
cally significant both in stage I-II1a cases (R= -0.33; p<0.002)
and in the whole patient group (R=-0.22; p=0.025).

The uPA concentration was gradually decreasing with
tumor growth, the difference between T1 and T4 reaching
statistical significance (see table 3). The PAI-I concentration
was increasing as the tumor was growing with the difference
reaching statistical significance for T1 and T3 (R=0.30;
p=0.01) to fall in T4 tumors. In contrast, tPA content was
gradually decreasing with tumor growth from T1 to T3 (R= -
0.24; p=0.03) to rise in T4. As to lymph node involvement,
the highest uPA, PAI-I and the lowest tPA concentrations in
the primary tumor were discovered in cases with solitary axil-
lary lymph node metastases on the affected side (N1).

There was a statistically significant difference in uPA and
tPA concentrations between the most common histological
types of breast cancer, i.e. ductal and lobular cancers (table 4).
The uPA concentration in ductal cancer was 2.7-fold higher
while tPA content was 2-fold lower than in the lobular type.
The difference in PAI-I content with respect to tumor type
was not statistically significant.

Some authors [11,13] believe uPA and tPA to be regulated
by estrogen. The uPA concentration in ER~-positive tumors is
about 1.5-fold greater than in ER-negative tumors, the tPA
concentration in ER-positive tumors was more than two-fold
as great as in ER-negative ones (see table 4). The difference for
the tPA was statistically significant. Besides, there was a small
though statistically significant positive correlation between
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JOCTOBEPHAS TIONIOXKUTEIEHAS KOPPETISILINS MEXKIY KOHLIEHTPAIIH-
ei1 tPA u conepxanneM PO B onyxonax (R=0,29, p=0,009). Taxum
o6pazoM, TTONMyJeHHBIe TAHHEIE KOCBEHHO MOITBEPKIAIOT [T0I0XKM-
TENLHYIO 3aBACHMOCTD SKCIIpecci tPA B OITyXOJISIX MOJIOYHO!M JKe-
JIe3B1 OT 3cIporeHoB. JlocToBepHo Taroke 1,65-KpaTHOE CHIDKEHHE
koruentparmu PAI-1 B PB*-onyxomnsx o cpaBreHno ¢ PO,

Beeogwl. 1. Konnentpauuu uPA u PAI-1 B orryxoneBoit Tka-
HH, KaK IIPABUIIO, CYIIECTBEHHO BEHIIIE, YEM B OKPYXaOHIEH
TKAH1 MOJIOYHOM Xeme3sl. KOHIEHTPATINS aKTHBATOPA TKAHE-
BOTO THUIIA, HANIPOTUB, B HEM3MEHEHHOU TKaHH, KaK NPaBIIo,
BBIIIIE, YeM B OTIYXONEBOY.

2. C ypenuueHHEM CTaIuy 3a00JIeBaHus KOHIICHTpauy uPA
u PAI-1, ¢ omsoit cropowsy, n tPA — ¢ opyrolt, n3MeHAI0TCd B
TIPOTUBOIIONIOXKHOM HANIPABIEHWH.

3. KonueHTpatus tPA B IpOTHOCTHYCCKH OJIaronpyusTHBIX,
MOTEHUHANLHO TOPMOHO3ABHCHMEIX PO -0IyX0msax 1oCTOBEP-
HO BbIE, 4eM B PO™-0nyxonsix.
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HUM xaunuveckoli oHKoa021L

3ab0eBaEMOCTE MENTAHOMOMN KOXH 34 NMOCIENHUE AeCATHIE~
THS OTUYAeTCs YCTOMYHBBEIM pocToM. B 1935, 1 cnyyait mena-
HOMEI npuxomwica Ha 1500 gyenosek, B 1985 1. — Ha 150, a B
1996 r. — Ha 87 uenonek. Ha 2% B TOL pacTeT U CMEPTHOCTh
[11]. Bexusaemocts GonbHEIX ¢ 1 crapueit ¢ 1950 r, yBemuun-
nack Ha40% [11], onHaxo 30—40% mauneHTOB MPY YCTAHOBJe-
HAM DWATHO3a yKe OKA3BIBAIOTCSA B CTAOMM, TpeOyIomIeH cuc-
TEeMHOTO BozaeitcTaus [1].

Jleuenve prcceMMHUPOBAHHON MENAHOMEI MPOOIKAET OC-
TABATHCST OMHOM M3 HEPEIIeHHbIX MPODJIEM COBPEMEHHO OHKO-
qorun. Kpaiire HeGHaronpusTHOE W IUIOXO MPOTHO3UPYEMOE

tumortPA and ER (R=0.29; p=0.009). Our findings are there-
fore an indirect evidence in favor of positive dependence of
tPA expression on breast cancer cells upon estrogens. There is
also a statistically significant 1.65-fold decrease in PAI-I con-
tent in ER-~positive tumors as compared to ER-negative ones.

Conclusions. 1. Tumor uPA and PAI-1 concentrations are as
a rule significantly greater than in intact breast tissue. In con-
trast, tPA content is greater in intact than in neoplastic tissue.

2. Concentrations of uPA and PAI-I on the one hand, and
tPA on the other hand, are changing in opposite directions
with disease advance.

3. Concentration of tPA in prognostically better, poten-
tially hormone-dependent ER-positive tumors was signifi-
cantly higher than in ER-negative ones.
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Incidence of cutaneous melanoma demonstrated continuous
growth over the last decades. In 1935 the incidence was 1 case per
1500, cf. 1 per 150 in 1985 and 1 per 87 in 1996. The melanoma
mortality increases by 2% every vear [11]. The survival of stage I
patients increased by 40% as compared with 1950 [11], while 30%
to 40% have disease requiring systemic treatment at diagnosis [1].

Treatment of disseminated melanoma is a significant med-
ical problem to be solved. The extremely severe and poorly
predictable disease course with early and rapid dissemination,
considerable resistance to radiation and drug therapies make
melanoma treatment very difficult.
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