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[ABSTRACT]| Objective: To investigate the expression of P-glycoprotein (P-gp) . multidrug resistance-related protein (MRP) ,
lung resistance-related protein (LRP), P53 and c-erbB-2 in untreated non-small cell lung cancer (NSCLC) and their relationship
with each other. Methods: The expression of P-gp, MRP, LRP, P53 and c-erbB-2 was detected in the carcinoma tissues of 78
NSCLC patients and 15 adjacent normal lung tissues (5 c¢m apart from tumors) by means of immunohistochemistry. Results:
The positive rates of P-gp, MRP, LRP, P53 and c-erbB-2 in tumor tissues were 65.4%, 39.7% ., 56.4%, 53.8% and 43.6%,
respectively, all significantly higher than those in normal tissues(P<C0. 05). There was also significant difference in MRP and
LRP expression between different pathologic types of NSCLC(squamous cell carcinoma, adenocarcinoma, large cell carcinoma)
(P=0.008 and <C0. 001, respectively). Expression of LRP and P53 was also significantly different between different degrees of
pathological differentiation (well, moderate, poor) (P=0.025 and 0. 026, respectively). The expression of c-erbB-2 was corre-
lated with those of P-gp, MRP, LRP and P53 (Spearman R=0. 317, 0. 401, 0.519 and 0. 341, respectively; P=0. 005, <C
0.001, <C0.001 and =0. 002, respectively); the expression of P53 was correlated with that of MRP (Spearman R=0. 260,P=
0.022); and the expression of LRP was correlated with that of MRP (Spearman R=0. 371, P=0.001). Conclusion: Overex-
pression of P-gp, MRP, LRP, P53 and c-erbB-2 may play a cooperative role in the drug resistance and development of NSCLC.
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Fig 1 Several kinds of drug-resistance-associated proteins detected in NSCLC by means of immunohistochemistry(S-P, X200)

A: The positive expression of P-gp; B: The positive expression of MRP; C: The positive expression of LRP; D: The positive expression of

P53; E: The positive expression of c-erbB-2

# 1 P-gp.MRP.LRP.P53 % c-erbB-2 ZEFfiERLH L (T)FREEX BAL (N) FHRIEER
Tab 1 Expression of P-gp, MRP, LRP, P53 and c-erbB-2 in carcinoma tissues(T) and

normal tissues(N) adjacent to carcinoma of NSCLC(y’ test)

P-gp MRP LRP P53 c-erbB-2
Group  n Positive 2 Positive 2 Positive 2 Positive 2 Positive 2
[n(%)] x [n(%)] X [n(%)] x [n(%)] x [n(%)] x
N 15 5(33.3) 5.395" 0C0) 8.942~ 3(20.0) 6.672" 0C0) 14.729* ** 0C0) 10. 306 *
T 78 51(65.4) 31(39.7) 44(56.4) 42(53.8) 34(43.6)

* P<C0. 05(2-tailed) , * * P<C0. 01(2-tailed) , ** * P<C0. 001(2-tailed)

x 2 FHEASR P-gp.MRP.LRP P53 ¥ c-erbB-2 RiZ5IEKFKIEX &R
Tab 2 Expression of P-gp, MRP, LRP, P53 and c-erbB-2 in NSCLC and

their relationship with clinicopathological parameters(y’ test)

P-gp MRP LRP P53 c-erbB-2
Index n Positive 2 Positive 2 Positive 9 Positive 2 Positive 2
)1 X RIC ORI [n(%)] x ] X [n(2>] X
Tumor size
<3 cm 27 14(51.9) 3.341 9(33.3)  0.709 18(66.7) 1.767 15(55.6)  0.049 14(51.9) 1.146
>3 cm 51 43(72.5) 22(43. 1) 26(51.0) 27(52.9) 20(39.2)
Histology
SCC 28 21(75.0) 2.781 7(25.0)  8.958**  8(28.6) 19.901*** 16(57.1) 5.198 10(35.7) 2.695
AC 45 28(62.2) 24(53.3) 35(77.8) 21(46.7) 23(51. 1)
LCC 5 2(40.0) 000) 1(20.0) 5(100) 1(20.0)
Differentiation
Well 12 7(58.3) 2.885 5(41.7)  0.584 11(91.7) 7.579* 8(66.7)  7.351* 7(58.3) 3.602
Moderate 39 29(74.4) 14(35.9) 20(51.3) 15(38.5) 19(48.7)
Poor 27 15(55. 6) 12(44.4) 13(48. 1) 19(70. 4) 8(29.6)
TNM stage
1 39 26(66.7) 0.417  13(33.3) 1.634 23(59.0) 0. 869 20(51.3)  0.280 14(35.9) 1.935
il 20 12(60. 0) 10(50. 0) 12(60. 0) 11(55.0) 10(50. 0)
-1 19 13(68.4) 8(42. 1) 9(47.4) 11(57. 9 10(52. 6)
LN metastasis
— 43 29(67.4) 0.179  16(37.2)  0.257 27(62.8) 1.587 21(48.8)  0.967 18(41.9) 0.117
+ 35 22(62.9) 15(42.9) 17(48.6) 21(60. 0) 16(45.7)

* P<20. 05(2-tailed) , * * P<C0. 01(2-tailed) , * * * P<C0. 001(2-tailed) ; SCC: Squamous cell carcinoma; AC:Adenocarcinoma; LCC:Large cell

carcinoma
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% 3 NSCLC # P-gp, MRP, LRP, P53 % c-erbB-2 RiZHHE X &R
Tab 3 Correlation between expression of P-gp, MRP, LRP, P53 and c-erbB-2 in NSCLC (Spearman R test)

P-gp MRP LRP P53 c-erbB-2
R P R P R P R P R P
P-gp 0.114 0. 320 0.158 0.168 0.045 0.697 0.317 0.005
MRP 0.114 0.320 0. 371 0.001 0. 260 0.022 0. 401 0. 000
LRP 0.158 0.168 0.371 0.001 - - 0. 006 0.961 0.519 0. 000
P53 0.045 0.697 0. 260 0.022 0.006 0.961 0. 341 0.002
c-erbB-2 0.317 0.005 0. 401 0. 000 0.519 0. 000 0. 341 0.002

WA 20 B A U 20 245 W) e s A I P A T i 448
P LG W/ 5 LA, 38 T8 440 P 24 4 0 A T
HE— 2L W VR R0 GO AL A 25 vk B2 . LRP A
M HEARWFLESERA, LY E O &
FLLIF PN s A s S 5 I 2 i
AT K TN ML R 0 24 ) P A LT B L L S AE
B 3 5 PN T AN R R 4B AR T, O 8 B ik 7 =X HE S i
Gh . BT R i 2 25T 2580 06 AR D IF SN R
EMAFEEE®SS T NSCLC i MDR™,

X3 ol 5 i 24 A0 OG0 AR AR R R I8V —
FRPE YL Al R IR, B TE R AN A W dE )
SIHLART B IO HLE S A RIS R B I R
it 2 20 v 3 80 2 1 O IR R A, TR X 4 78 i)
NSCLC #4120 rp i 2 7858 B 22 5 B B 3 (D &
B rh S s @ & iR 22 RO H &2 DA Bk =
it 25 40 ¢ B 11 2 — R I8 1K 88. 5% (69/78) . KM
BB it e A4 AL e A AE o I R PR 2 . X R 24 B
HTEARF R AR A P RIBH 257, AR T
ili J8 i MDR X 42 38 5 95 B 38 U A — 2 110 A 6 1
4 7R FEAS [|) 26 AL 14 i 468 b 7 4= MDR B AL A
JIT 25 5, Tl 24 33 R 25 R B LA 22 5. S AN R B
NSCLC 4 11. 5% (9/78) 3 = Flifiif 25 2 11 ¥ A
Fik AL PR AT AT 5 SR AN EE L $ER NSCLC
B TR 245 30 95 K G At s 25 AL . A SCHR R E T At i
258 BALEL L . TOPO I 549 B . GST-= LA & 5 ¥4
TR DG B i 245 AL T 55 5 T 3 9] Ak 7 — B o K
A R A K, $E s AT A 4k & £ 2 i 25
A,

FEA LG 1 MRP 7645 B NSCLC H i R i5
W9 53.3% (24/45) >W§9g 25. 0% (7/28) > K4l
MLz 0% (0/5), LRP R s 77. 8% (35/45) >k
it 28.6%0(8/28)~ KA 20. 0% (1/5), 2551
A YO0 IR 2 3K 0 BH R T AL
Z5JE i MDR Y B 2 Z 8] 9 45 25 1 2l 57 i 2 A
HOCHR A, X AR K B RR DL T 25 B AL R IR R R
42/78 (53.8%); H & MRP 5 LRP )ik 2 b
FEAEAH M, X 5 B 4 1 — 26 F 58 45 SR A —

] AN LRP K A A R A o AR B 2 ]
HREEEF(P=0.025), Fifi o 16 75 B B AR H 36 3k
T, 3K — BG4 A WL AH S Hi3H

Schneider 2'5A ) MDR1 & LRP 53| I il
B3R LSS GRS B OE A G L iR AT W 5 R B A R 34 %
X% 5 3 ILAE B9 B2 MRP 2 55 2235, #278 MRP 1
F k0T BE 5 iR I o b e B A T L I AR AR I
b R R = At 25 A R IX S TNM 4
DYSEUNRE L E Y (D
3.2 REARP3ALALT NSCLC 8 MDR # %
A BPAR T P53 SRR IR, X A0 A AR KR B Pk
PR L AR R P53 AR T 4 B I I T g
H R se g AR B P53 FR 1] LASE A 40 b M A7 Y I
B A P53 B IR T — & kT (2 i
2 346 L 40 o 20 MR T, WF AR P53 AR R o
B TR b B i A, Pt s 2H A6 O N BR A N i
LR AR R P53 AR K 2 20 L AR
5, I T A0 N, AT DL e AL Ak O TR R
WS AR P53 3 10 Ak T 25 9 BT i & 1) 400 it
AT B IR 20 B Ak 9T 2 R T 52 S R e L 9 4n
P53 5[5 53 48 Bl fif 2 A 5 il Jie 96 XoF 4 7 8 e BT
2RI TR 52 5 o 00 5 S w1 A T 0y B A A P53
eSS YNGR $7 S RPN [ R R ] TR N AR
AR SINER AT 38 I 25 W) WU AE

AR R B 9E R BL. BF AR R P53 BR IH A
MDRI1™ 1 MRP™MY ) # 35 ; Sullivan 25512 [ F 1R
JERURESEAE P53 HE P TE 1T 51 i g 40 M AR o ik 52 58
A5 P53 FE L #E MRP B 2 35 F & $8 306 A 5 5
WA AE B WAL AE Bahr %5000 19 5256 b ol P53
B RGN\ 98 A 0 R O i S5 URE A L R ) L R B
SRR P53 Al 4 AR T MDR1 F1 MRP |

TV Z 2T 24, s P53 I AT i A A AR 5

FZ 2yt 2, ALK, ZMEAR P53 5 MRP
2 [ A AEAH e (Spearman #HE R E(H 0. 306, P=
0.007), 1 5 P-gp JoAH &M, L ) e 1 52 48 AU P53
AIREFE R FPRRE LS5 T 2242,

3.3 & A B HER-2/neu/cerbB-2 4 T 4t & 5



o 478 -

B EBEREFMR 2006 4 5 H LB 27 B

NSCLC # MDR HER-2/neu/c-erbB-2 & . #i i&
MBS RIS S Rz R o B AR
(52 44, 5 FCR S5 & J5 RE TG 55 (5 (1 5% 530 1 %
Ha b B A B AR 5 AR 8 AR SR A0 N A 5 R
RSN L 30T W A5 5 43 1 10 30 i 35k 400 i 3 g
M 245 g 9 1t 55 0 B AR 78 R R

A WA SR HF 55 B R NSCLC 1 c-erbB-2
It 2 K 5 e R ) S Y AR YT S BBURAH G, -
erbB-2 1K K -1 19 NSCLC 40 i bk e AR /K - 3 ik
140 40 B B X B B 25 L VR 2 AT AR B B i 2y i
XT ST RE T AR AG825 (3 4 M i 2 2 Wk Bl 10 o) SR
SR, HE AR 25 AL E R A T RER S
TR 245 AH 5 56 R 22 1) A9 A B AR S 1k e 2L IR IR
MEEATRBHARPOEARA L RLY
MDR1/P-gp EHRRAH MM Misra 1%
£ MCF-7/Adr 18 R BTFFE TP &L, c-erbB-2 515
BH i /R (hyaluronan) A % MR UL B¢ 3-34 B8 ( phos-
phoinositide 3-kinase) J& Bl — 1~ 1F 2 15t [0 #% , 58 £ i
Pi MDR1 9 235, 98715 3% 28 40 i 3 19 25 W0 Tid 52
ARSIy 45 R cerbB-2 B F IR H Pgp.
MRP Fl LRP 3Kk Z [6] HA AH &P (Pearman #H
¥R Bk 0. 341, 0. 564 K1 0. 588, P {H
¥1<20.001) , oo c-erbB-2 5 MRP 1 LRP A9 #H 5%
PE R DL E A T TIRABSE

W37 W AE G M i — 2 4 7R . — J7 T, £ 24 it
211 2 A T R VB K iR 1 00 9 ik DR R i DR R
EATZ AT e X 2 25 it 2 /) BUR Bk FAE R s 59—
D5 T 24 SRS 8 57 4 HE BR TR 24 A0 56 3% [ 0T g 5 40
s i DR 0 9 35 DR — R o P 8 1 0 B 5 0 R v A )
TEH,

Xif AR 5 i 24 SR 8 A DG i TR —
Bt FTLUAE I R il 98 58 35 o i 25 ML 52 2% L ik
e R 1 2 Folifh 245 56 DR ) £ 6 A D0 A S K. — T
A TR T 24 R A2 % TR B L A AR SR N
W 95 5 3 — 5T T AR B G [ TR 245 L o ok 4R S Ak
I7 Ll A R SR AT T3 %8 L 9T R ACHRE T 24 AL Y
ANTA] L R FH 336 2 590 1 5 Ak 97 7 8 B K AR /DN A i il
R A B,

[Z % XX k]

[1] Lehnert M. Clinical multidrug resistance in cancer; a multifac-
tor problem[J]. Eur J Cancer,1996,32A:912-920.

[2] Volm M, Koomagi R, Mattern J, et al. Protein expression
profiles indicative for drug resistance of non-small cell lung
cancer[ J]. BrJ Cancer, 2002,87:251-257.

[3] Volm M, Mattern J, Efferth T, et al. Expression of several

resistance mechanisms in untreated human kidney and lung car-
cinomas[J]. Anticancer Res,1992,12:1063-1067.

[4] AR, Z . L, S W 258 0K k0 11814/
290 L s S 7 el B Ak 5 9 I R TR0 A BRI (. JESE . 2004,
23:963-967.

[5] Rybarova S, Hajdukova M, Hodorova I, et al. Expression of
the multidrug resistance-associated protein 1 (MRP1) and the
lung resistance-related protein (LRP) in human lung cancer
[J7. Neoplasma,2004,51:169-174.

[6] Schneider J, Gonzalez-Roces S, Pollan M, et al. Expression of
LRP and MDRI in locally advanced breast cancer predicts axil-
lary node invasion at the time of rescue mastectomy after induc-
tion chemotherapy[J]. Breast Cancer Res, 2001,3:183-191.

[7]1 Thomas GA, Barrand MA, Stewart S, et al. Expression of the
multidrug resistance-associated protein (MRP) gene in human
lung tumors and normal tissue as determined by in sitzu hybridi-
sation[ J]. Eur J Cancer, 1994,30A:1705-1709.

[8] Soussi T, Legros Y, Lubin R, et al. Multifactorial analysis of
p53 alteration in human cancer; a review[ ]J]. Int J Cancer,
1994,57.1-9.

[9] Seth P, Katayose D, Li Z, et al. A recombinant adenovirus
expression wild type p53 induces apoptosis in drug-resistant
human breast cancer cells: a gene therapy approach for durg-
resistant cancers[ J]. Cancer Gene Ther, 1997,4:383-390.

[10] Chin KV, Ueda K, Pastan I, et al. Modulation of activity of
the promoter of the human MDR1 gene by Ras and p53[]].
Science, 1992,255.:459-462.

[11] Wang Q, Beck WT. Transcriptional suppression of multidrug
resistance-associated protein (MRP) gene expression by wild-
type p53[J]. Cancer Res, 1998,58:5762-5769.

[12] Sullivan GF, Yang JM, Vasisil A,et al. Regulation of expres-
sion of the multidrug resistance protein MRP1 by p53 in human
prostate cancer cells[J]. J Clin Invest, 2000,105:1261-1267.

[13] Bahr O, Wick W, Weller M. Modulation of MDR/MRP by
wild-type and mutant p53[J]. J Clin Invest, 2001,107. 643-
646.

[14] Prenzel N, Fischer OM, Streit S, et al. The epidermal growth
factor receptor family as a central element for cellular signal
transduction and diversification [ ] ]. Endocr Relat Cancer,
2001,8.11-31.

[15] Torre EA, Salimbeni V., Fulco RA. The erbB-2 oncogene and
chemotherapy : a mini-review[ J]. J Chemother, 1997, 9:51-55.

[16] Misra S, Ghatak S, Toole BP. Regulation of MDR1 expression
and drug resistance by a positive feedback loop involving hyalu-
ronan, phosphoinositide 3-kinase, and ErbB2 [ J]. J Biol
Chem, 2005,280:20310-20315.

[17] Schneider J, Centeno M, Jimenez E. et al. Correlation of
MDRI1 expression and oncogenic activation in human epithelial
ovarian carcinomal J]. Anticancer Res, 1997,17:2147-2151.

[18] Scotlandi K, Manara MC, Hattinger CM, et al. Prognostic
and therapeutic relevance of HER2 expression in osteosarcoma
and Ewing’s sarcomal J|. Eur J Cancer, 2005,41:1349-1361.

[ BH] 2006-01-04 [(EEBH] 2006-03-01

[AxHEE] WHEZE



