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Background : Cancer invasion and metastasis require the dissolution of the extracellular matrix in which sev-
eral proteclytic erzymes 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,
14.946.3ng/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 + 0.4ng/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 W
A, 0.7+0.4ng/mL in stage B, and 0.7+0.3ng/mL in stage IV. The concentration of PAI-1 was 21.8ng/mL
in stage I, 22.7+8.7ng/mL in stage 1, 18.4+4.9ng/mL in stage M A, 25.3 +9.0ng/mL in stage I B, and 21.5
+10.8ng/mL in stage .

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 +£9.1ng/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 MI, and the concentration of
PAI-1 was 23.6 +8.3ng/mL in M0 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.
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H(p=0.026, Fig. 1).

3. Z&gol| o2 Y u-PAS} PAI-1 ¥ 552

L

4 u-PA 39 EE v2AEGA 0.7£04
ng/mLgia AMESA  1.1+£0.7ng/mLy o,
v 2A ¥ F BEAATdA 0.7+0.4ng/mL, A
SoflA] 0.8 +£0.3ng/mL, thAlEYolA 0.9ng/mL
2 Fo3t zol7} gl 8F PAI-1 4 v=E
sl AA Eorl A 23.1 £8.9ng/mL ST AN XA
16.0 + 14.2ng/mLglon, WAMES Z ABdwet
oA 22.3+72ng/mL, ZA¢teA] 22.6+9.9ng/
mb, EEIA 42ng/mL2 2AY wEtME
EARHR g xto|7}t glirh.

p =0.002

= 30
£
)
E
o
S 20
g
5
2
S 10
5
o0

p=0026 |

Healthy controls Benign pulmonary Lung cancer
disease

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-| antigens in different TNM stages of non-small cell

lung cancer

4. d|MZ2doliA TNM Eolof g §Y u-PAS}
PAI-1 82l kel v

g4 u-PA 39 5+ stage 194 0.74ng/mL,
stage 19X 1.2+0.6ng/mL, stage M AA 0.7
+0.4ng/mL, stage HBYA 0.7+0.4ng/mlL,
stage VollA 0.740.3ng/mLZ 2 H7|7k] 9
B 2polst isitk(Fig. 2). €% PAI-1 84 B E&
stage Io}A 21.8ng/mL, stage 0 ojA} 22.7+8.7
ng/mL, stage MAo}A 18.4+49ng/mL, stage
I BoA 25.3+9.0ng/ml, stage WA 21.5+
10.8ng/mL2 Z} wW7|zie] Rl zojrt I
(Fig. 2).

T ®71& T1-3¢9 T4 oM vinE 3 23,
Hy uw-PA 39 % Ti1-394 0.8+0.4ng/
mLg3 T4olA 0.7+0.4ng/mL2 zol7t flgle
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Fig. 3. Plasma levels of u-PA and PAI-1 anti-
gens in T1-3 and T4 of non-small cell
lung cancer

W}, €% PAI-l 29 s5E TI-3604 17.955.6
ng/mL¥3 T4olA 26.1+£9.Ing/mLo2 T4
#2854 #JXH(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]d et vins 9& o, 27 u-PA 3¢
FEy NOOA 0.34+0.4ng/mL, NiolA 0.9+0.4
ng/mb, N2ojlA 0.8 £0.3ng/mL, N394 0.7+0.
3ng/mL2 )& zlo|7} §i%l, ¥4 PAI-1 g9
FxE NOJAM 21.6 £5.5ng/ml, Nid|A 16.7
5.6ng/mL, N294 29.0£8.5ng/mL, N3ojA 21.
2+8.4ng/mLE $-93} 2oj7l giich.

M #7]d] e} vjzs e o, ¥4 u-PA g9
Ty MOOIM 0.8+0.4ng/mLyds MidiA 0.7
+0.3ng/mL 2 Zol7} gigled, 8% PAI-1 &9
FEE MOSAM 23.6+83ng/mL¥ 1 MlolA
21.5+£10.8ng/mL 2 2§ Aol7} I (Fig. 4).
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tissue-type plasminogen activator(t-PA)7} ¢lo
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Perderson 59& PAI-1o] A &op} wr]d o}
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PAI-10] ZvRRIte AMEE & & den, T4z
A T1-378ch $AgH 02 o] A F7H 22
& 2 o] plasminogen activator inhibitor7} #%to)
A FFzAe Z4d A B U Aoz A}
a4y, B Q7oA wrlAAo] HAMIEH AAd
ZAE &7} Btemz, ooz Fu3 yesty |
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= A%e st u-PAS PAI-1& A9 59 5%
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2 n:
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ng/mL, %4 #dA 1.0+£0.3ng/mL, ¢
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A 0.9+0.3ng/mLE 95 zlo)7h A
o} 8% PAI-] 34 % 34 iz 14.2
16.7ng/mL, %A #HASFNA 14.9+6.3ng/mL,
HAY B2 A 22.1£9.8ng/mL2 HAY Bx}oA]
d oz 9 B 2B viste fojab) =
Stet.

2% u-PA 39 s= dg4delM 0.7+£04
ng/mL, Aol 4] 0.8 +0.3ng/mL, thA| % gl A
0.9ng/mL, A4 1.1+£0.7ng/mL2 2%t
217t ik ¥4 PAI-1 39 sh= AgAgt
oA 22.3+7.2ng/mL, oA 22.6+9.9ng/
mL, tAZeA 42ng/mL, AMEAGANM 16.0+
14.2ng/mL2 $-218} 2polrt giirt.

4% u-PA &Y FE: stage 1914 0.74ng/
mL, stage I oA 1.2 £0.6ng/mL, stage M AojjA]
0.7 +0.4ng/mL, stage EBOA 0.7+0.4ng/mL,
stage WollA 0.7+0.3ng/mLg3, 87 PAI-1 8
Y F== stage [914 21.8ng/mL, stage T oA
22.7+8.7ng/mL, stage MWAO|A 18.4+49ng/
mL, stage MBoA 25.3+9.0ng/mL, stage IV 9]
A 21.5410.8ng/mL2 $2|5 zolrt ¢igiu).

He FApollA T7)E TI-39) T4 Uyolad n)
g A7, 3 u-PA 9 5= T1-3994
0.8 £0.4ng/mLY 1 T4 0.7 +0.4ng/mL= =}
ol7b giglout, ¥4 PAI-1 &4 s5& Ti-3904
17.9+5.6ng/mLY3 T4o)lA 26.1+9.Ing/mL=
T4 A fejatA okt

8% u-PA 4 5= MO 0.8+0.4ng/
mbL, M194 0.7+0.3ng/mLg1, 83 PAI-] &
Y ¥EE MO AM 23.6+83ng/mL, MiojA
21.5+10.8ng/mL 2 §2j3 2o)7} gsivt.

g B
ol/’de] Aol B BN A PAI-1e A
HEL 9 G AFo) vjale Bolg oz 2r)51Y
i, B3 A 343 A5 el BEde B
.
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