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Background : Cancer invasion and metastasis require the dissolution of the extracellular matrix in which sev-
eral proteolytic enzymes are involved. One of these enzymes is the urokinase-type plasminogen activator
(u~-PA), and plasminogen activator inhibitors(PAI-1, PAI-2) also 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 levels of u-PA
and plasminogen activator inhibitors in various cancer tissues are significantly higher than those in normal
tissues and have significant correlations with tumor size and lymph node involvement. Here, we measured the
concentration of plasma u-PA and PAI-1 antigens in the patients with lung cancer and compared the concen-
tration of them with histologic types and staging parameters.

Methods : We measured the concentration of plasma u-PA and PAI-1 antigens using commercial ELISA kit
in 37 lung cancer patients, 21 benign lung disease patients and 24 age-matched healthy controls, and we com-
pared the concentration of them with histologic types and staging parameters in lung cancer patients

Results :

The concentration of u-PA was 1.0+0.3ng/mL in controls, 1.0 +0.3ng/mL in benign lung disease patients
and 0.9 + 0.3ng/mL in lung cancer patients. The concentration of PAI-1 was 14.2 + 6.7ng/mL in controls,
14.9+ 6.3ng/mL in benign lung disease patients, and 22.1:+9.8ng/mL in lung cancer patients. The concentra-
tion of PAI-1 in lung cancer patients was higher than those of benign lung disease patients and controls.

The concentration of u-PA was 0.7 + 04ng/mL in squamous cell carcinoma, 0.8 £+ 0.3ng/mL in
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adenocarcinoma, 0.9ng/mL in large cell carcinoma, and 1.1+0.7ng/mL in small cell carcinoma. The concen-
tration of PAI-1 was 22.3+ 7.2ng/mL in squamous cell carcinoma, 22.6 £ 9.9ng/mL in adenocarcinoma, 42
ng/mL in large cell carcinoma, and 16.0 + 14.2ng/mL in small cell carcinoma.

The concentration of u-PA was 0.74ng/mL in stage I, 1.2+0.6ng/mL in stage 1, 0.7 £0.4ng/mL in stage 0
A, 0.7 +0.4ng/mL in stage W B, and 0.7 +0.3ng/mL in stage IV. The concentration of PAI-1 was 21.8ng/mL
in stage 1, 22.7 +8.7ng/mL in stage 1, 18.4+4.9ng/mL in stage WA, 25.3+£9.0ng/mL. in stage IIB, and 21.5
+10.8ng/mL in stage V.

When we divided T stage into T1-3 and T4, the concentration of u-PA was 0.8 £0.4ng/mL in T1-3 and 0.7+
0.4ng/mL in T4, and the concentration of PAI-1 was 17.9+5.6ng/mL in T1-3 and 26.1 +9.Ing/mL in T4.
The concentration of PAI-1 in T4 was significantly higher than that in T1-3.

The concentration of u-PA was 0.8 +0.4ng/mL in MO and 0.7 +0.3ng/mL in Ml, and the concentration of
PAI-1 was 23.6 + 8.3ng/mL in MO and 21.5 + 10.8ng/mL in M1.

Conclusions : The plasma levels of PAI-1 in lung cancer were higher than benign lung disease and controls,
and the plasma levels of PAI-1 in T4 were significantly higher than T1-3. These findings suggest involvement
of PAI-1 with local invasion of lung cancer, but it should be confirmed by the data on comparison with patho-

logical staging and tissue level in lung cancer.

Key words : Urokinase-type plasminogen activator(u-PA), Type 1 plasminogen activator inhibitor(PAI-1),
Lung cancer
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A zZ¢] /8 (remodeling) o] Fod&tAgt otAJEf
o JeiMe FAA =Sl 2R 9] Bzt dojvtn AT
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Serine protease$! plasming o|2l§ EallEAe]
3tb2A]  plasminogen © . 2RE]  urokinase-type
plasminogen activator(u-PA)ol} 2ja #A4si=n,
%8 type | plasminogen activator inhibitor (PAI
-1)E u-PAE v|843AA plasmind] &% o
o] £z 4 JAshz d¥ e 3= Aoz dA
Ak u-PAE FYAE € FUAd J&d ¢
AX 2 o EeA Erj=lo] QX B ERfEhe

A3} u-PAd 44 24& 3k PAI(PAI
-1, PAI-2)E F2 g Al2dA ¥Asie] u-PA
d 2% ¢ o] HE Woldta AN EBIPE
Zx5t $%e] 4%, A AE ¢ Hold o
Agg k= Ao deiA Uk,

o2} EJoA 2FUe] u-PA, PAI-19] %o] F
7¥8t, Bamje} oo xjole ot FAe 371,
Aol Ay R F dFe} FHNo] e Ao
Bag vl Qo}so. PAI-1e £ JgoA P
27} 718k MolAl A3 Frkke Ao B
€ vl Jovt 2EFE, ¥AZF, JEdA A oA
T HiBolHog Zrkshs oz A doh.

AR} & e B2, P HAR B 2 YA
Z39 A 84 u-PA 2 PAI-19] 558 24 vl
a3, #g Aol ¥R u-PA 2 PAI-19 =

- 517 -



o} sigte] Y ¢ TNM 719}l BAE Bsl
o sgtoljAl ¥4 u-PAgt PAI-19] 9olg Yolr
a7 g

chat S e
1. chat

199633 39RE 19963 9¥7HA] AFABI= W
QoA ZAEHo 2 wgoz g Wkn FPUA &
& W] A9 81 3748 didez 3. vaAl
¥ore] TNM HW7]&= new international staging
systemdl] 9jAsllon, AAEHL A9 Holr]
2 BERING. W) Re &8 Ay ¥eiEt
2 ¥7] BHol 7Fsdtdd 108 Aleldlae A
Askd 4276 A

oA HAPFS 1996\ 3YUFE 9474 GEA
HHA dedolA o8 kA sFdge s Ag wUYH
g2 2148 e 39y, Y R HY
gate} o] FARIE 7] Az A EE o]
A 7ol gle ¥ AMETx Yy FH 244 E
ez 3. A diadA E3F, 4884 2
&, 94, 23 Fo] YAV wafarin T2 €4
Al 4 F= FAE AT FSe AQEA
3, 2EFNAE HYFe £4E Holt B9t Al
9jstdct.

2. 4y
1) 3 u-PA % PAI-1 349 ¥5 &3

BE tpfo FHY SmlE u-PA ¥ sodium citrate
tubeodl] Z}3sidon], PAI-1L acidified sodium cit-
rate tube(Biopool® Stabilyte™ tube, Ume&, Swe-
den)oll Ak LRI 28 9A17 A3}
of ZA] 4°ColjAl 3,000g2 1587 d4Eelsiy 4

28 -70°C JE3d] nEslgct u-PA 2 PAI
-19] 34 3= YT 2uE HAE S 4
o2 =¢ ¥, u-PAd dist GZE FAE AL
ELISA(enzyme-linked immunosorbent assay)
kit(TintElize® uPA, Biopool, Ume4, Sweden) %
PAI-19] Wig+ @88 & ARE$ ELISA kit
(TintElize® PAI-1, Biopool, Umed, Sweden) &
0]§-8}9)1l, spectrophotometer 2 492nmolA¢] &
FFo 2 FAe=E 23U

2) A4 ¥4

Melg EA =zagel SPSS/PC + (Statistical
Package for the Social Science, SPSS Inc., Chi-
cago, IL, US.A)E ol&3lgdn 28 ARE A
+ FEUzE FAEch BAEA f94e St
dent’s t-test, Pearson’s correlation analysis 5.2
2 Wi, patel 0.05 Fgl B8 fels
k. WS

g =

1. chdle] Y= By

HY A= 3742 AHS 623+ 11.54 (Y 41
~87A) ¥, FuinlE 28: 9Lk RAHL v 4A
¥9to] 324 (HPAFHY [ 184, A 134, A
3 14)), AMEYe] 594tk TNM #7|&
stage Io] 14, stage I 7} 29, stage WAV} 5
o, stage MB7} 164, stage W7} 8J9x, T ¥
71 Tlo] 14, T27} 34, T37} 8<fl, T4z} 204
geon, N #7l%&= NO7t 39, Nioj 8q, N27t 12
o, N37} 9<dch. AMERS A7t 14, Hol
717F 49k, AR Q2T 2492 AR 61.7+
6.541 (H9 50~7441) 3L, FUvlE= 18: 6°]Urth
A HMAVEL 21942 AF S 65.91 12.04 (4
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31~86A)EI, BUBlE 12: 99tk ABe AT
4 AR 7o), BB AFY sol, 2R G 2
o, W4 A ARR Sel, 71BA B4 26j0I
o}.

2. migt, MAZ=F W 4o DjEEFolA HE
u-PA2} PAI-1 83 559 Blw

g4 u-PA &Y vz F4 diZ2AM 1.0+£03
ng/mL, ¥4 HAZGFAA 1.0+0.3ng/mL, #HL
FAEdA 0.9+0.3ng/mLe §2l zol7b g
th. 83 PAI-1 39 sk 34 tiRTA 14.2
+6.7ng/ml, ¥4 HAZAB/A 14.9+6.3ng/mL,
H e B A 22.1 £9.8ng/mL & ¢t 871 3
A iz 2 g dZ3E8T viste fodskA 9%

}H(p=0.026 , Fig. 1).

3. ZFYo| THE WE u-PAS} PAI-1 B S0

H|m

g3 u-PA 3¢ Fxe YAAENNA 0.7+£0.4
ng/mLYx AAEGA 1.1 +0.7ng/mLYom,
H 2 EY 2 HEElA 0.7+0.4ng/mL, A
QtollA] 0.8+0.3ng/mL, hHAELA 0.9ng/mL
2 Fo% o)z} 1%t FF PAI-1 34 3=
Bl AM ZYo) A 23.1£8.9ng/mLYT AAENN A
16.0+ 14.2ng/mL o0, H2aA ¥ 3 AT Y
oA 22.3+7.2ng/mL, AgolA 22.6+9.9ng/
mL, tAZgo)A 42ng/mLz 2AY aeA=
BAHoE felF Aol7t gt

p =0.002
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Fig. 1. Plasma levels of u~PA and PAI-1 antigens of healthy controls, benign pulmonary dis-

ease, and lung cancer patients
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Fig. 2. Plasma levels of u-PA and PAI-1 antigens in different TNM stages of non-small cell

lung cancer

4. HiaMIZAoI TNM 700l otE E% u-PASY
PAI-1 8 2| bR

4 u-PA 349 FE= stage 194 0.74ng/mL,
stage I 94 1.2+0.6ng/mL, stage MAA 0.7
+0.4ng/ml, stage MBoA 0.7+0.4ng/mL,
stage Vel 0.7+£0.3ng/mL2 2 7|7t /9
% ztol7} QITH(Fig. 2). €% PAI-1 &4 F&=<
stage Iol|A] 21.8ng/ml, stage I oA 22.7+8.7
ng/mL, stage MAd)A 18.4+4.9ng/mL, stage
mBoA 25.3+9.0ng/mL, stage oA 21.5+
10.8ng/mL2 2zt 7|7kl #ed ztol7h AUS
(Fig. 2).

T %78 T1-39 T4E rojs vng & 2,
¥4 u-PA 3¢ ExE TI-3944 0.8+04ng/
mLa T4o]A 0.7 +0.4ng/mL 2 x}o}r} gldle

p=0.01
1

30
20

10 3 u-PA

gm PAIL-1 |

-

T1-3 T4

Antigen concentration (ng/mL)

0

Fig. 3. Plasma levels of u-PA and PAI-1 anti-
gens in T1-3 and T4 of non-small cell
lung cancer

U, 8% PAI-1 34 5+ T1-3904 17.9+£5.6
ng/mL&3 T49)4 26.1+9.1ng/mL2g T4o|A
Fo5tA =4oH(p=0.01, Fig. 3).
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Fig. 4. Plasma levels of u-PA and PAI-1 anti-
gens in MO and M1 of non-small cell
lung cancer

N #7]ol wje} ving P& o, ¥ u-PA 3
FEE NOoA 0.3+0.4ng/mL, N1ojM 0.9+0.4
ng/mL, N2ojlA} 0.840.3ng/mL, N394 0.7 +0.
3ng/mLE feld zto|7} gi%in, 8% PAI-] &9
FEE NOoIA 21.6 £5.5ng/mL, N1ojA 16.7+
5.6ng/mL, N29JA] 29.0 +£8.5ng/mL, N3djA] 21,
2+ 84ng/mLE &3 207} g}

M 7)o we} vag e o, ¥4 u-PA 39
FEE MOYA 0.8+0.4ng/mLYa Mid)A 0.7
+0.3ng/mL & z}o)7} giglen), ¥ PAI-1 &9
FEe MO A 23.6+83ng/mLYm MilojA
21.5+10.8ng/mL 2 §-2]3+ 2}o)7} gIUTh(Fig. 4).

¢t
TG A& Holof) oM FF AEe} AT 7]
] 4uarg 9 AP B4 (angiogenesis) T
o] Ta¢ &L = zlos dHA U B 5
SAHE Bt TG AU AR 7An B
714€ 23jA71E A= matrix-metallopro-
teinases ¥ serine proteases 9] TWld B ai
Eo| gt
Serine protease & %! plasming thghA o)

243t 9 843 AIE o8 e v

B EAr2M  HESGEER(cell adhesion mole-
cule)& gHA7IM, HMES ZFY fibrin,
laminin, fibronectin ¥ proteoglycan -2 &3}
3, ¥ procollagenaseS collagenase@ §4331A|
7l 498% 7}, Plasming @43+ plas
minogen activatoro] 2J&] o¢]Fojx|&d], old&
urokinase-type plasminogen activator(u-PA)$}
tissue-type plasminogen activator(t-PA)7} 9}o.
M A2 08 #U7E 7T Aty 84 % B
o] Agolditt. t-PAE WA ZdA HAEY &
Adgsfol F2 zg3ln, u-PA= SR, dA4
X = FYAEAA Fgso] 29 MY (remod-
eling), Al ¥ o]&(migration) o] #As= Aoz
422 Ut B FUYAEN A F2 BEujEE= plas-
minogen activator= u-PAZ 54-kD inert single
—chain pro-u-PAZ A4%E % plasmind] 9J3)
active 54-kD two-chain formo 2 @435, o]
< A o Reatgog B4xr AskE 31-
kD u-PAZ AgEC},

u-PAE= BZAME HH9 urokinase-type plas-
minogen activator receptor(u-PAR)¢} ZA%}sto
plasminogen® plasminc g #AsA)7|M, plas-
minogen activator inhibitor(PAI) = o]&]3 u-PA
o] #4-g gAgt. PAlE F2 YA zoA 84
o FF2FUA PAI-19] 3P4 TNF-a §
9] cytokine, EGF-£ 59 43 & 328 S
Aeas Bddrhs 20k 9lon?, u-PAd 9%
FTY 23 A o] BAE Wolste] Fgol A4 2 A
AR E FAR 2N ZFo] HAgFoh Hold
F8E 9488 3= Feoz gEA dnre.

u-PA2} PAI-12 o9 Ebgsle] QA 2oy

A kg A7) AME dAe A5 At &

THY, 538 PAI-1& 4% ¥s} 9 4-97] Ao
el 2P| Wo|7l Bormg 9E ikl Y
2 o}AAIZ ) A, P uAHZ acidified sodi-
um citrateg I APBl APIHHD. E=2F
PAI-19] 42 A& <] t-PAS} ¥1-go) 9% o3}
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€ 139E W YA Hoks PYET ZAo] Fd
AYEE 71" & 2ol £ dTME FYEEE &
A,

u-PAE HYE X3¢ A8 71A] 44 U=
el A FEEE Aes Bud v Jov ¥
H EE &34 ojold disjMe Falo] d3A UA
ook, wgel A FFzAe] u-PA ¢ u-PA
mRNA 9] Hdo] F7lets, $Fe] 27|y 4 g=
Aol FEAR T 4] Ue Aoz A Y
3, u-PARE BHE F7lEe 2oz Bud vt 9l
g 2 AFdA #et gale] U u-PA %
7h o9 2 FA w2 B2 L d=Foe] v
A 2o e AE A Raed, ol FaFe
2 FU2FA LdEo] F7FEANE o] FHo] @F o
2 383 freElE R qE Aoz sagnt

PAI-12 sighe ¥ o8] 3923 2 44
dqx Fokhe Aoz diA Ui, PAI-19 =&
%9 =271, 924 A 59 fofsl duEe A
o2 HuFHUH?. 998 gl Az sletgA
Yoz B9 PAI-19 38 2d 19 39=H9
Axe] 71Ul E& UHAEd Aoz 28A A
o @3 PAI-1& 9%, €95 ¥ 4884 3
$# SIME Z7}3}3 acute phase reactant2 &
Yo BAx Qo] Holde REF Aoz <A
Ae} 49, u-PA L PAI-1& o|&§ A9z s}
Foz HAze BENY FUYZA9 FYH)
A PAI-13} u-PAst 8] =4 dd==w 34
FME u-PAE =7 4¥sEY PAL-19) 2@
a3l gledl, ol PAI-19] u-PAoj 9§ &9}
Mz o] o3& Wolsksd #g3ice 7y
FHQ A7} do's e,

Liu $'7& ¥ MEFA u-PA, u-PAR %
PAI-1 Fo] A=} felsi Jases Aoz B
&gl 2FuUle] u-PAS} PAI-19] g¥e A
o] dFgx FJo] Y& Aoz EBA sled,
Perderson $%& PAI-19] Al¥3ol} ¥7)d] wa}
M 4E A9 Aol7l glo, AY 2 HYYE Y

A4 PAI-1¢] W¥o] & o} A& 7|7to] Zadh=
Ao g wuslych

2 A7l sggiate] @4 PAI-1S gi=ER
o fosHA 1R okee BN HARTEEY &
oJstAl FUHe ZAHE HdiM Bolyez ¥R
PAI-10} 371%ce AHEE & + glon, T4Ed)
A T1-3¢8th BAgHog ov] QA F718 227
€ & u plasminogen activator inhibitor7} #¢}o]
A FFzFe F43 Agy Bl A Ao A}
85, & dTelA WrlZAo] Wardsta a7
AT o7 ggtemz, goz AHuF Wy 4
71 @& o B doNe £H4e 53 458 83
o, E3 u-PA9} PAI-19] 23 yore) Z4A
e tigk 97 deg Ao s Atgdr).

2 o

2 N
oFd Fgoll AolA B Bal) dd oF Ajx9
7149 Balle 3% A5 € Aolo oM F23% o
32 3t Urokinase-type plasminogen activator
(u-PA) & ol2i@ DA Ealas 3 shioln], u-PA
2] 7182l plasminogen activator inhibitor(PAI
-1, PAI-2) = u-PAd o3t F4=37 =49 H3f
& Wolste] 99 4%, A5 £ NN E 238}
= 988 3l u-PASH PAI-1& #HY 59 9%
ZZye] Fo] Z7HM, &= 2 oAF 52 S8
A ZusEE Aoz HugEn Qo Az 5L g
zte] 8% u-PA¢t PAI-19] 558 ZHslo] 23
A 2 yriote] BAAYE AL Rz} g

g oy

Het @2 374, o7 7ix] P A B 219
9 fAAE ] A 2T 24994 83 u-PA ¢
PAI-1 349} =& ELISAY{o g &2A43c}.

2 1}

2% u-PA #49 F=v Y dizFA 1.0£0.3
ng/mL, ¥4 sAELAA 1.0£0.3ng/mL, AL
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Br}olA 0.9+0.3ng/mLE &2l% o7t 21
th. €% PAI-1 39 =t 4 d2FA 142
+6.7ng/mL, ¥4 HA#ZANA 14.916.3ng/mL,
AY FAEA 22.1+9.8ng/mLE HY FR}ollA
A4 dz2F 2 FF AZ8TF vistd felstA =
ket

¥4 u-PA 39 = BHSHYNA 0.7£0.4
ng/mL, A¢telA 0.8 +£0.3ng/mL, A EgaiA
0.9ng/mL, AMELA 1.1+£0.7ng/mLE FJ5
zol7} Qigich. 8% PAI-1 34l v A4S
oA 22.3+7.2ng/mbL, Al 22.6+9.9ng/
mL, g EdellA 42ng/mL, AAEYNA 16.0+
14.2ng/mL2 #9J3 2pol7} iUt

2 u-PA &9 X% stage IoJA] 0.74ng/
mL, stage T oA} 1.2 +0.6ng/mL, stage I AojlA]
0.7 £0.4ng/mL, stage MWBoJA 0.7 +0.4ng/mL,
stage VoA 0.7+0.3ng/mL g3, &% PAI-1 &
94 EEE stage 194 21.8ng/mL, stage T o4
22.7+8.7ng/mL, stage MA9|A 18.4+49ng/
mL, stage MBollA] 25.3+9.0ng/mL, stage Vo
A 21.5+10.8ng/mL2 423 xto|7} QI2ith.

At Aol T71E T1-39 T42 prols b
g 3 4, 8F u-PA &9 =& TI1-3904
0.8+ 0.4ng/mL Y3 T4olA 0.7+0.4ng/mLE =}
o7} glglovt, 8% PAI-1 &9 5E& TI-3014
17.9+5.6ng/mLg 1 T4o4 26.1+9.lng/mL=&
T4oA FolstA] =8ket.

% u-PA 3¢ H=:= MOJA 0.8+0.4ng/
mL, MI94} 0.7 +0.3ng/mL %3, 3 PAI-1 &
9 =& MOJA 23.6+8.3ng/mL, MIlojA
21.5+10.8ng/mLZ §2J% x}o]7} flich.

A E:
ole] dAalo|A HiY FRNA G PAI-1S A
2 2 3 ddRe) vlgle FolHez FtskA
1, EF At 3423 G Yoo AHUAHE By
Fct.
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