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The Expression of Urokinase-type Plasminogen Activation System
and Its Relation to Metastasis in Non-small Cell Lung Cancer

QIAO Hui, WU Hui-gian, ZAO Guo-hua, QIU Ju-shi

(Depattment of Pathology, Sun Yatsen University of Medical Sciences Guangzhou 510089 China)

Abstract:[Objective] To study the role of UPA, UPAR, PAI-1 and PAI-2 in metastasis of non-small cell lung cancer
(NSCLC).IMethods)IThe expression at protein level for UPA, UPAR, PAI-1 and PAI-2 were examined in 66 cases of
NSCIC.[Results] The positive rate as well as quantitative assay of immune staining for UPA and PAT-lwere significantly
higher ( P<C0.05)in cases with lymph node involvement (IN-) than those without lymph node involvement (IN-) in
adenocarcinoma (AC) and squamous cell carcinoma(SCC). In large cell lung cancer (LCLC), the positive rate for UPA,
UPAR was significantly higher in LN cases than those in IN-cases( P =0.001 and P =0.03). The relationship be-
tween 4 factors and lymph node involvement was analyzed by multivariate backward logistic regression model. The result
showed that UPA, PAT-1 and PAI-2 entered the regression model ( P =0.001, P=0. 031, and P =0.043 respective-
ly). Regression coefficient of UPA and PAT-1 was positive, RR=4. 170 and RR=2. 177, while that of PAT-2 was negative
» RR=0.504. [Conclusions] UPA and PAI-1 are associated with metastasis in adenocarcinoma and squamous cell carci-
noma. While UPA and UPAR are associated with metastasis in laige cell lung cancer. UPA, PAI-1 may contribute to tu-
mor melastasis, whereas PAI-2 may prevent tumor metastasis.

Key words; umkinase; lung neoplasms; neoplasm metastasis; immunohistochemistry
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Table 1 Positive rates of UPA system in LN+ cases and IN - cases of lung cancer Cn, %)
Type n UPA UPAR PAFR1 PAR2
AC  IN+ 13 13(100) 6(46) 10C7D 8(53)
IN— 12 3(25 6(50) 4(33) 867
P =0.001 P =0.79% P=0.036 P=0.404
SCC IN-+ 13 11(85 9(69) 9(69) 8(53)
IN— 15 5(33) 8(53) 4(26) 9(69)
P =0.008 P =0.620 P=0.030 P=0.620
ICIC IN+ 8 8(100) 7(88) 4(50) 338
IN— 5 00 1(20) 2(40) 120
P =0.001 P =0.030 P=0.533 P=0.667

AC: adenocarcinoma, SCC: squamous cell carcinoma ICLC: large cell lung cancer



16

(Acad J SUMS), 2000, 21(1)

t t UPA, PAI-1 ( )
(IN+) (LN UPA IN- , P <00l
2, (AC). (SCCHIN+
2 UPA
Table 2 Gray level of UPA system in IN+ cases and IN-cases of lung cancer
Type n UPA UPAR PAIF1 PALI-2
AC  IN+ 13 196. 02 +10. 49 223.524+14. 69 222. 11 424.09 212. 04423.08
LN- 12 221.91+18.20 223.77+15.47 247.96 +12. 80 208. 96+23. 60
1.1 P=0.001 1.0 P=0. 967 1.0 P=0. 002 1.0P=0.744
SCC IN+ 13 201.5149. 91 224. 42 +14. 60 227.42 1+ 16. 89 222.44419. 53
ILN— 15 222.78 +16. 44 230.52+14.24 240.23+13.93 220. 11422, 54
1.0 P=0.001 1.0OP=0.274 1.0 P = 0. 0002 1.0P=0.733
2.3 UPA back- PAI-1 .
ward logistic PAI-1
4 UPA .UPAR.PAI-1.PAI-2 PAL-l
backword logistic ) , PAI-1
. a=0. 05. 3 UPA, PAI-1. . DPAI-1
PAI-2 (P =0.001, P= 33 @PAI-
0.031 P =0.043). UPA, PAL-1 3. @part
(B=1.428 B=0.778), 1
(RR=4.170 RR=2177), PAI-2 . (4,
(B= —0.684), 1 (RR= . PAI-1 .
0.504). UPA  PALl [+3,
. PAI2 . . UPA
UPAR (P 0.05).
3 1 ® PAIl  PAI2 .
UPAR
. , UPAR
UPA UPA ,
(1 .
logistic ,
UPA  PALl (P PAL-2 RR=0. 504, B=
<0.05). logistic —0.684), PAI-2
, UPA. PAI RR . PAL-2
1. UPA, PAI-1 . (67 PAR2 UPA .
. UPA UPAR PAI-2 .
, . PAL-1.
, (b3, PAI-2 .
UPA .
PAI-1  PAI2. (F#% 20 )



(Acad J SUMS), 2000, 21(1)

(2l

[ 1] Bollag W, Holdenner E E. Retinoids in cancer prevention and
therapy[ J] . Ann Oncol 1992 3(7). 513.

[ 2 Maleolm A, David R, Bruce D. e al. Retinoids in cancer
therapy[ J] . J Clin Oncol 1992, 10(5): 839.

[ 3] Lutan R. Suppression of squamous cell carcinoma growth and
differentiation by retinoids[ J] . Cancer Res 1994 54 (1).
1987s.

[4] Mikael B Philip F; Bevedy A, e al/. Retinoic acid regu-
lates oral epithelial differentiation by two mechanisms[ J] . J
Invest Demmatol 1995 104(4) . 546.

20
SH-TdR , DNA . ATRA
23% ~62%,
; ATRA 1 %o
(P<<0.01); ATRA
DNA , -
, , DNA
Tca8113
(E#% 16 T
UPA .
( 2)

[1] Heiss M M, Babic R Allayer H, et al. Tumor associated
proteolysis and Prognosis: new functional, risk factor in gastric
cancer defined by the urokinase-type plasminogen activator
system[ J] . J Clin Oncol 1995; 13(8) . 2084.

[2] Duffy M J, Reilly D, O’ SullivanrC, e al. Urokinase plas-
minogen activator; a new and independent prognostic matker in
breast cancef ]| . Cancer Res, 1990; 50(21): 6827.

[ 3] Andreasen P A, Kjoller I, Christensen L, et al. The Uwki-

nase-type plasminogen-acrivator system in cancer metastasis

a review, Int J Cances 1997, 72(D. 1.

[ 4 Pyke C, Kristensen P, Ralfkiaer E, ef al. The plasminogen
activation system 1 e plasminogen activator and 2 inhibitors
PATF1 and PAIR2 in breast carcinoma[ J] . BullCancer 1994,
81(9). 770.

[ 7 Takeuchi Y, Nakao A, Harada A, ef al. Expression of plas-
minogen activators and their inhibitors in human Pancreatic
carcinoma; immunohistochemical study[ J] . Am J Gastroen-
terol 1993 88 (11): 1928.

[ § DelV S, StoppelliM P, CarneroM V, ef a/. Human uwoki-
nase receptor concentration in maligant and benign breast tu-
mors by in vitro quantitative autorradiography: comparison

with urokinase levels [ J]. Cancer Res 1993 53(13).3198.



1 TR PAL-L R 1R R

g2 MAMMED UPAR EEEYERZE

3 s UPA BB EMRIE

M4 FERRMET PAI-2 BAMMRE

Fig. 1 PAI-1 protein positive staining in lung adenocarcinoma (LSAR x 200)

Fig. 2 UPAR protein positive staining in large cell lung (1SAB x 400)

Fig. 3 UPA protein positive staining in lung squamous cell carcinoma (LSAB x 200)

Fig. 4 PAI-2 protein positive staining in lung adenocarcinoma (LSAB = 200)
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Fig. 1 The effect of Losartan on the expression of PCNA in VSMC (fluorescence immunochemistry method )

Fig. 2 The expression of PCNA in vascular smooth muscle cell in control group (fluorescence immunochemistey method )
Fig. 3 The effect of losartan on the expression of C-myc in VSMC (fluorescence immunochemistry method )

Fig. 4 The expression of C-myc in vascular smooth muscle cells in control group (fuorescence immunochemistry method )



