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=Abstract=

Cancer invasion and metastasis require the dissolution of extracellular matrix in which sever-
al proteolytic enzyme are involved. One of these enzyme the urokinase-type plasminogen acti-
vator{u-PA), and plasminogen activator inhibitor type 1(PAI-1) have a possible role in cancer
invasion and metastasis by protection of cancer itself from proteolysis by u-PA. It has been
reported that the level of u-PA and PAI-1 in various cancer tissues are significantly higher than
those in normal tissue and significant correlation with tumor size and lymph node involve-
ment. We measured the concentration of plasma u-PA and PAI-1 antigens in patients with lung
cancer and compared the concentration of them with histologic types and staging parameters,
and also compared those concentrations in pre-treatment and post-treatment.

In this study we measured the concentration of plasma u-PA and PAI-1 antigens using com-
mercial ELISA kit in 40 lung cancer patients and 22 patient with benign lung diseases. The
concentration of u-PA was 1.37 0.7 ng/mL in a group of benign lung disease patients and
1.75 #0.75 ng/mL in lung cancer patients. The concentration of PAI-1 was 20.86 +13.2 ng/mL
in benign lung disease and 20.09 ng/mL in lung cancer. The concentration of u-PA in lung can-
cer patients was higher than those of benign lung disease patients. The concentration of u-PA
was 2.42 +2.69 ng/mL in lung cancer patients who were not treated, 1.78 ng £0.79 ng/mL in
patients who were treated. The concentration of PAI-1 was 19.53 +{1.75 ng/mL in not-treated
lung cancer patients, 10.71 +6.26 ng/mL in treated patient group. The concentration of PAI-]
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in treated lung cancer patients was lower than those of not-treated lung cancer patients. The
concentration of u-PA was [.82 ng/mL in stage I & II, 1.93 £0.11 ng/mL in stage III, 1.65 =
0.17 ng/mL in stage TV. The concentration of PAI-1 was 15.92 +5.57 ng/mL in stage [ & I,
20.95£0.54 ng/mL in stage I1I, 23.99 =2.5 ng/mL in stage I'V. The concentration of u-PA was
1.28 +0.45 ng/mL in small cell carcinoma, 1.86 +0.12 ng/mL in nonsmall cell carcinoma 1.76

+0.0 ng/mL in squamous cell carcinoma 1.93 0.2 ng/mi in adenocarcinoma. The concentra-
tion of PAI-1 was 18.74 +3.83 ng/mL in small cell carcinoma 23.13 £3.95 ng/mL in non-
small cell carcinoma 25.39 +2.81 ng/mL in squamous cell carcinoma 20.96 +:1.62 ng/mL in

adenocarcinoma

The plasma levels of u-PA in lung cancer patients were higher than those benign lung disease
and plasma level of PAI-1 in who were treated (surgery, chemotherapy and/or radiotherapy)
were lower than those who were not treated. These findings suggest involvement of U-PA with

local invasion of lung cancer and possible roles in predicting the prognosis and survival of

lung cancer patients.
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A543 A3bolH 229 /)3 (remodeling)
of FeIgtAuk A Fofol| gl = A
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AFS ZHYshA Sich ol 5 oA R &
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2% serine proteasedl Z}=ulg Ze}
ZzvleAe2Re FEF|UA § Feb=vx
A #FAEA (urokinase type plasmino-

gen activator, u-PA)el 93 A3 =
W, @ ZepzvxAd 4 EA A
(plasminogen activator inhibitor
type 1. PAI-1)¥& u-PAE w243} AlA
plasmin®] w=uia Raz8-& AAste o
& sle Aoz d#x doi(Bolon et
al., 1995: Cajot et al.. 1990). u-PA

A glh(Kruithof et al., 1988).

u-PAE FUAZY FF F9 2A A
3 AN E AFRAEAA YAES F
2744 3 Zegk=exeAd ZAFEA 4
A (urokinase type plasminogen acti-
vator receptor. u-PAR)ol| Z§ste] &
gzueAgE ez B A F
FF9] 714-& B&#5 1 collagenaseE &
35 A A FFMEe] 4ATt Aol Fagh
1&g slA "Hch(Nagayama et al..
1994). u-PAS] A&-& AAst= PAI-12
HBold e dt WHAEL, 3 H&2
4 FIAZAM AEHA AdF, AHF
W AgA A% SolAd 271 2 4 Yoz
A=A ot 2l u-PAe 9% % &
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Ao 23 g AA s NAIH] A
Asel Foge) AR FaAe 2 9L 5
o2 ¥E Hold FPAES AL (reim-

plantation)o = F23 AF¢S 3= e

2 o4& A gJcth(Nagayama et al., 1994).
b, A 2 ek & oy FokellA
z2] Jo] u-PA ¥ PAI-19] <fo] F71s)
Aoz odeyx vk Bauie} thi Aol
glo} u-PA = PAI-12 E9f9] =7],
dzyg Ao g o Fef A4e] glo
st Akt H fekel ol Fel F33 A
271 2 F ok ®Zase] loh(Heidtm-
ann et al., 1989. Pedersen et al., 1994a:
Pedersen et al., 1994b: Saito et al.,
1990). A= oA #HAs 3z 2 A=
E A] 942 Ftstatel A5 F w2 A
S e E g A% ¥4 u-PA ¥
PAI-19] 55 &4 v|asle] de] 24
3 2 grje} ¥ u-PA, PAI-19] =9}
o AD[F[AE FAsy AE A Fo A
u-PA 2 PAI-1 ¥5& &Ago=zy st
ol ¥A u-PA2} PAI-19] A 99l &
oot 112} ghe,

dr e b
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1. AT CHA
1997 1249lA 1998 8YU7x] Ao
) ZAsde WEE 3Bx oA xBEFE
WA o2 ol & 274, %
FAAEE S Ht #3134, A
HAAE 2248 AL E it A At
Tl v|5o]x o2 u-PAY PAI-1E 7}
Al sle AdE gA4F A A
TA AgS wiAEl] st - 237
VAl Al Tl v A 5 8
A, 0E

A A 427t 10g/dL o]

CHAR =

fr o

4000/xL )3k, da% 427} 100.000/xL
ol Abolwl A HAHAAA W Tl
1.5mg/dL °l3}, Z#etelde] 2 Omg/dL
olale]l A& W22 shdch =3 4l
< & 759 sl Fof ¥ Sael
< FE FAE A ASE A
vl AAE9e] TNM ®#7]&= UICC ¢
AJCC9] 1997 /HA 8 EFA A 2)A
slgl o] &M EGE ARA B9 AAH
712 EFslea o] AAL A o
o &3l Aty (Mountain FR., 1997).

2. X2 Uy o 5o ©H

A& - g #AT 134 =
+ Ifosfamide + Cisplan 3-& Etoposide
+ Cisplan® &3} g<sista & 33 o]
AARE A2 Agretdch WAk A

A2 24l 13 180cGy 29 kAl
ZALE F 532 4537} A5 ¥
Al8g 1ol e Ay Rézﬂ’\% ‘“9}‘4. 2

Mitomicin

ox

tlo = nju

A Aheslch AR e ol

A Aot 43 ol ASsE A3 2

T3

3. @& u-PA % PAI-T 8l s &3
2E gitolA ARy 5mLE e A
Mol AHH3sle}, u-PAE sodium citrate
tubeel HFH3tdx, PAI-1L acidfied
sodium citrate tube (Biopool® stabi-
lyte TMtube, Umea, Sweden)ol| A3
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sttt Aol HFH 3t FA] 4T
A 3,000 G2 1587 94 ¥ejsted 43
ANg -70TCe HE 2Assct u-PA ¥
PAI-19 3 == Y5 2o AAE D
E el Ao =4l F u-PAol g =
22 A& A3 ELISA kit (enzyme-
linked immunosorbent assay, Tint Elize®
UPA, Biopool, Umea, sweden)& o83}
%132, Spectrophotometer® 492nm ol 4] &
TR Y FEE AAsA

4. EAX 2N

7RQl8 B4 =2 38el SPSS/PC + (statis-
tical package for the social science,
SPSS Inco. Chicago, Illnois. U.S.A)
£ o] 43t ¥Asgn BE ARe Yd+
EFAAZ ZA9 BATAH R4
Student' s t-test, Pearson s correla-
tion analysis S22 H7}stgi 2w p kol
0.05 wi=tel A2 folstetz B4 stsich,

| 1}

1. CHat &Xxtel Aot 52
At Sate 402 AHE 57 24241
ol 42-T7TADRA 2, Fd A= 42 303
7 109 ol =y AP FFol
179, AsFEo] 139, §Fol 19, &M 2t
Zo] 9molgdct. v]aAELeA TNM H
Z1E stage [ ©] 1 9, stage 1I7} 1 4,
stage A7} 74, stage MBr} 144,
stage IV7} 8 oldlew Ti1, T2, T3, T4
= 7271, 6, 11, 139e}, N1, N2, N3
= Zzb 2, 12, 1790t M Z:ehE>
AgAd W27 34, AAE717E 64 o))
FA HAZTL 2142 FA 137, 4 9
Holgdw HFAHEE 5514 849, IFA

AARLE AFA HH 3o, ZFA A
2 A Fed 109, AN A 5
o, ANF/AA"A 24|, Z1HAFEZF 14 o
o},

2. 244 HEE U Hek Sxjolae @it

u-PA 2 PAI-1 E8lsEol bR

2 u-PA 9 3= A FAFAA
1.7+0.75 ng/mLZ oA AT A
1.37+£0.7 ng/mL ol »lsf FJstA =3k
thp=0.04) (Fig.1.). & A - 39 st
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Fig. 1. Plasma levels of u-PA antigen in
benign pulmonary disease and lung
cancer patients

gxatel] glelx u-PA & Te A3 Aol
2.42+2.19 ng/mL A& Fel& 1.78%
0.79 ng/mLZE §-2l& zeolv HA=A] &
stth(Table 1.). &4 PAI-1 5=+ &
A HAZRFAME 20.86+13.2 ng/mL,
o} FAFoAe 20.09+14.9 ng/mLE
$9& Aol7b gladvk(Table 1), & A
% ot #2179 A PAI-l 5=
Ztz+ 19.53+11.75 ng/mL, 10.71+6.26
ng/mL 24 A7 Fof F5HA A=A
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Table 1. Plasma level of urokinase-type plasminogen activator (u-PA) and plasminogen activator
inhibitor type 1(PAI-1) in benign lung diseases, pre-treated and post-treated lung cancer

patients
u-PA(ng/mL) PAI-1(ng/mL)
Benign lung disease 1.37(1-0.70) 20.86( +13.2)
lung cancer 1.75(+0.75) 20.09( +=14.92)
pre-treatment lung cancer 2.42(+2.69) 19.53(+11.75)
post-treatment lung cancer 1.78(+0.79) 10.71( +6.26)

th(p=0.04) (Fig. 2.).

25 P=004

20—

ISL

10—

Antigen oncentration(ng/mL)

0

Pre-treatment Post-treatment

Fig. 2. Plasma levels of PAI-1 antigen in pre-
treated and post-treated lung cancer
patients

¥ u-PA 89 5= 24 EYE #Y
Aeerg, AgGFolA A4 1.28+0.45
ng/mL, 1.76+0.00ng/mL, 1.93+0.02
ng/mLE ZA ¥ a& FoJ3 Aol #
Z=2] ok (Table 2.). 3 PAI-1 &
FEE SAESE AgAgeE, Az
Zo| A zt7+ 18.74+3.83 ng/mL. 25.39+
2.81 ng/mL, 20.96+1.62 ng/mL 24
ol gh 2ol WA= ddt(Table 2.).

4. d|AMEZAZo|AM TNM Eo[o mE &
2 u-PA 2t PAI-1 &9 SX£2| H|u
¥ u-PA Y FE = stage 1 & 1190
41 1.82+0.00 ng/mL, stage IIIel4]
1.9340.11 ng/mL, stage IV 1.65=%
0.17 ng/mL 24] 7} W7 7kel| £33 3}o]
= v (Table 3.). 8% PAI-1 &4 &=

Table 2. Plasma levels of u-PA and PAI-1 antigens in different pathologic type

u-PA(ng/mL) PAI-1(ng/mL)
Small cell carcinoma 1.28(+0.45) 18.74( +3.83)
Nonsmall cell carcinoma 1.86( +0.62) 23.13(+3.95)
Adenocarcinoma 1.93(+0.20) 20.96(+1.62)
Squamous cell carcinoma 1.76(£0.00) 25.39( £2.81)

u-PA: urokinase-type plasminogen activator, PAI-1: plasminogen activator inhibitor type 1
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= stage I & II¢lA 15.92+5.57 ng/mL,
stage MollA 20.95+£0.54 ng/mL, stage

WellA 23.99£2.5 ng/mLE 2z #7|7}kd
218t Aol7} glglck(Table 3.).

Table 3. Plasma levels of u-PA and PAI-1 in different stages of non-small cell lung cancer patients

u-PA(ng/mL)

PAI-1(ng/mL)

Stage | & il 1.82(+0.00) 15.92(+5.57)
Stage (it 1.93(+0.11) 20.95(+0.54)
Stage v 1.65(+0.17) 23.99(+2.50)

u-PA : urokinase-type plasminogen activator, PAI-1: plasminogen activator inhibitor type 1

U

A

ToFo] A% 2 HolFdA = Axe] 714
o ¥l 2 AR A So] T3 9T
< s 722 J48A gl (Bolon et al.,
1995: Duffy et al.. 1990). °]213 =}A
o}l serine protease ¥ matrix-metallo-
protease 52 <A EsjH vt *4043}04
ZoF Ax] 7139 Falirt Fokel AR
Hele] F23 A2 A} F2= J%
gtzuxAo 2 e A5 E =4 o] I}

+ urokinase-type plasminogen acti-

é m\n NG

vator (u-PA)® tissue-type plas-
minogen activator (t-PA)7} =839
o] EX ME o FAAE A3 W &HA
54 2 &4 zHgo] Abelsirlm e 9l
tH(Gris et al., 1993). Plasmin® u-PA
o} PATe] olsia] clebAle] A3 o A4
i]- o_-};ﬂ ;_q-_a_.g. Hl—o]./q zzég]}_—_ u}uﬂzl =
NELZA AE F2ExH(cell adhesion
molecule) & §3lA171, AZ & 7]A W
2] fibrin, laminin, fibronection %
proteoglycan 5% 33}, procolla-
genase= collagenase® #4354 7lc}

(Sprengers & Kluft.. 1987).
Ao 2 t-PAE 2 E3 WHAE
A A " Lol Fa7 g
3l u-PAE HFAE, dAAE £ A
A ZE oA A=A A ES]F(cell migra-
tion)2} 23> (tissue degradation)
of Tt Ao U8 A i (Gris et
1.. 1993).

u-PAE =4 AE X9 urokinase
type plasminogen activator recep-
tor (U-PAR) St A3l FetzmeA s
Fetznle g A3 A719, PAL= ol
u-PA 2H8-& A%}, Serine F+4HA T
9} 3hvigl PAI-12 84 oA EellA 2a]
Hie g F4 Fetav|ea A4 EA
ARz A -PA A EES 2-sE
o2 oz gloen AHAHZE PAI-1E
FE gz o R4 A" (de
Witte et al., 1997). zefv} Ffz7]«l4
PAI-19} #AA-E u-PA < g F4 =
2 AA e A E Woistd FoFe] AR
AAEH A ST 2N T AF
o[u} Holo] Fagt d&E 3= AR o
#HA glend Forlqlal-age] ALESFLAL,

w12
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EGF-B(epidermal grouth factor-8)%
o] AR <zt Y z2E So Agus gy
Heol gl R1%E vk (Keski-Oja et
al., 1991). =3t FF A A Eu]=
PAI-12& 9 FdolA EPo 2 "ol
7¢ ok AlE7L 44 Hold Ao 2 A
& FA ol Feisle] Holo] 23 AY
< 3 ol A FoF 2 FoF A CA
PAI-1 &7} =4 vepve A2 35
& 4= glcd(Janicke et al., 1991).

u-PA%} PAI-1-2 % W37} Asle] &
A 9Alol) 7HY E-& A E Rela 2F 34
ol 71 & x5 Holw A AFHF
A E7} FA3] "olz] 7] a el YA L]
A AER e 27 Halxe HAY A%
g A x7F 7= 53] PAI-1S dF W
3t 2 A 47) Ao me EA X8 wolr}
HOouR & Afie BE ATl A
HAe olAAZ AAYx FSAAR
acidified sodium citrate® &3 A¥
ol s}t (Potempa et al., 1994).
u-PAE d<t, T, A 2 dast
5 T3 A7 4R o Tk AW
A A 2P AL Raudsy glo
(Cajot et al., 1990. Saito et al.,
1990). zavt ¥ dledlA ] 2l cf3)
A= F3lo] ¢deA glA ¢rl(Nagayama
et al., 1994). #A} 223 A4 #H=x2 9
u-PA¢} PAI-1 & 555 v Aol #H<
ZA A FsA A SAHT 1 FAR
A Fok A A u-PASt PAI-19]
mRNAS &l Frhso ol
(Heidtmann et al., 1989). u-PA %
o} sk wae) Fole) 77) H HEA Aol
= Fo ARBA}E doy FF AW
u-PASl A= oo AA AA3=
o] QARLEA oA Fot® o] Qlok B

281 ¢lct(Nagayama et al., 1994;
Pedersen et al., 1994b).

2 Q7= Ht #A79 ¥4 u-PA
Fx) oFAd AAZANA R {2 8HA l"“ﬂ]
AT, 22 dUA FgEkAtelA A
A E3e my|9) HEA AW HEES L}-
gl TNM #7]9] T 7] % N #7|7te
H7A u-PA =& vl £ A9 #xE
& oRE AR yrigx] T ¥Wrs F2

ml:

r

T4 & T3=A Aty ez 449 Tl =
E T2 #AS3} vlaste] $AA fel4el
HAEH AR 5 A2 N 5o B

A= o]} FAMS 2R AL
wela oz o] w-g 3xbel] teiA T §
71e} N ¥7]e] vlae] oigh A7} 8%
Aoz Azt PAI-12 HYgE v EF
o8 Fof 22 9 AA Fulsle A2
2 oaaA 9l3 u-PAS} frAlskAl PAI-1E
FoFe] 77), B=A AH S oA A
#=E Ao Bauge] glch EIF LA
Ht 364 PAI-1 FE7} 32 ol =
< THEY Hgy Age] g1 AEE
e R 8 272 PAI-1+ o F QA7)
ot d# A slck(Pedersen et
al.., 1994b: Oka et al., 1991). & A7
AN PAL-1 SAHA &<t ststed, it
A ey e 5 A8 A ¥ Frr

Do WL

g Fo g F=7F frosA o=
ot ole ARHWD A TF FEBH ol

o] #xlol|lA A=A A oR Hghe
2737} H9dd @aFe] {93hAl PAI-1 5
7} ZpaEE Ao Bold PAI-1o] 9%
Az} T2 A8 ukS & e AR
7t 8 4 e AR B, v A
AAZ i} gk Fxle FY Fx 8T
Al o3 ARAACE e ol F44
02 FofF A A o] FILEXR|RE o)
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Ao dFoz 73] =R Z37] A&
o Aoz F&Ic webd HA dAakelA
PAI-1 o] & Qa2 AME-H7] Y=

FofzA oA 2] PAI-1 3] Fx9 ¥A9
PAI-1 3 Fxo vlart 2@ 7leg
A7},

T4 w9t 3R] A 22 “dﬁilli}
gjoz s v PAI-19 F3 2d
e FdxA Axe V1A ‘419] L-Ris
WA xql Aed oelx UcH(Gris et
al., 1994). =yt ¥ PAI-1S 3Hd
Z, ¥4 2 AEAA AFSeA v 5ol
Ao 2 #7183 acute phase reactant®
2Hegtie s gle] Bl ¥-E3 A
22 &8 gt (Pedersen et al..
1994a). zej=2 d 24 W9 PAI-1

A 2 azgsﬂx—] ¥z PAI-]1 Y &
=9} umsle] % Wast Qe Ao Az
gt Aok 26N Az GAE

ol-&3lei u-PAS} PAI-1 9 ‘%fé% A3}
A FF 229 Ftere PAI-13 u-
PAZ} §HA A =X 7t “zr‘ﬂ-‘?‘-r] ol A=
u-PAE =4 &= PAI-19] a2 3t
43le] gledl ol& PAI-1°] u-PAd 23
ZogA T ALA 9] B3l 2SS wholsted A
43oE= A A 2A47F 9. Liu 5
(1995)2 gt MEFIA u-PA, u-PAR
2 PAI-1 5e°] AF=e FosA #A7
e Aeg By solct. 22 el u-PA
o} PAT-19] &L ke o Fojx fAFo]
e Aoz 4z gled Pedersen %
(1994b)2 PAI-1¢] AlE3o|v} B7jo] o
e Hre] Aoz} glovt AgE
HyY AL gt A PAI-19] Hde] £
A& 717ke] ZAsteE Zlesw By 3
B A st 22 "€ W u-PA
oA A A u-PA 34 FE

dr £ 2

Brod §o3hA FolA Ht FxlodM ¥A
u-PA &9l 57} Srldde AE o 5
At =& sk #2 F A5 A - F9
PAI-1& vZsld 8 Fo €34 PAI-1
B FE7F FosA A s gl
A PAI-1 &Ao] ¥ 4 259 A7}E o
& F e AR o) 2 g2
b B QAFoMe W7 AAe] g4 &
oA A% A& WI7E drEelslernz o
o2 AHEg gty yrld wE o g
dellMY &4 B¢ ATl 8¢ 19
3 v Eo]y oz e 71x] Qx| o) ¥
Aol u-PAS} PAI-1 ¥%=7} <33kg b
4 9l7] W&ol u-PA%t PAI-12] %3
olAe] 4 W g A7 = P23
A Fxo 24 Wl vlzE F3od
#FApe] AEZ|Z D A F B AT}
FQstcta A7t

£ mlo

(@] (o] 3
0 =

ZoF] Ag 2 Aol HAAow FTF F4
7149 a7t 8¢ €S o u-PAE
ZFoF 22 F99 Z|A R F83 &
e R Esoln u-PAS ZHeA|Ql
PAI-1-& u-PA9 ZA#AL AAlste] F
FAE AFAEL A ol FoF
FoAS 9 AolfAd FLF J¥S 3
t}. u-PAS} PAI-1& 9, @4 E 23
ZoF, At 5o ZSdA EF F=I S
o] g 2 A F e} dAde] gle A=
BuEo] gich HaEL A #x1e] u-PA
9} PAI-19 ¥5& &4 2243 2 ¥
7199 ARAlE A ETAL £ AF-F Al
3§kl ot

19974 1244 19983 8Y7A] Aldoy
bl]'.u_ —‘]Jf]":Hg}' EA]’ o"La B}"_ﬂ ﬂ-]]— '6‘0“
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A ARF Ax] gL Ho B 274, 54
AL e 3 EE W2 gk #3213
o, oA st #x 22404 ¥A u-PA
2 PAT-1 49 %2 ELISA ez &
Astsict,

u-PA ¢ FE+ YA AT
1.37+£0.70 ng/mL, 3} #AFE (AEF
o AL ABA FHA x2h)lde 1.75+
0.75 ng/mL 22 = #x}pFolA FY3}
A E432(P=0.04), 83 PAI-1 4 &
T ofA HAF Tl 20.86+13.20
ng/mL ¢t #xlFeA 22.09+14.92

aul

—_

ng/mLe2 sish BTl A Fhou A

sbd o2 fogh Aozt gigeh. A u-PA
Tt BAAEYGECA 1.868+0.62
ng/mL, ZAZRFNIE 1.28+0.45
ng/mLZ f2& Aolrp glela, vlaAlE
dF F HFAAHLGEANM 1.76£0.00
ng/mL, A%FlA 1.93+0.2 ng/mL&
22180 w2 €4 u-PA 34 Fx& £
g o2 {23 Atelrt gt

¥ PAI-1 35 =5 B EGFA
23.13+3.95 ng/mL, AAEGEAAE
18.74+3.83 ng/mL o2& F T3k o]
7F dden viaAdEzgE F HBAAIGE
ol 25.39+2.81 ng/mL, AYZdA
20.96+1.62 ng/mLE A3 w2 Y3}
PAI-1 &9 FAEAQ Aol= #AE R
&3kt

YA u-PA &Y T+ stage [ & 110
4} 1.82+0.0 ng/mL, stage 11114 1.93
+0.11 ng/mL, stage IVelA 1.65=%
0.17 ng/mLZ=Z ¥7]d] 2 A uw-PA 3
A e FAFAHLRE Fo8 Aelrt §sd
2, 8% PAI-l $Y¥5EE stage [ & 11
o4 15.92+5.57 ng/mL. stage IIIolA]
= 20.95+0.54 ng/mL, stage IVel4]

23.99+2.50 ng/mL2E # 7] at & A
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