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The Mechanisms of Drug Resistance in Newly Established
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ABSTRACT Objective: To establish the drug resistant cell model of gastric cancer and investigate the potential mechanisms of
epirubicin drug resistance. Methods: Epirubicin-resistant cell line (SGC7901/EPI) was established by increasing dose of epirubicin. Drug
sensitivity of the cell line was measured by in vitro MTT assay. Cell based assays for drug transportation and apoptosis were carried out.
The expression levels of MRP1, Bcl-2, Bax were detected using western blot. Results: Significant difference was found in drug resistance
between parent gastric cancer cell line SGC7901 and drug resistant subline 7901/EPI. Compared with SGC7901 cells, 7901/EPI showed
not only increased drug resistance, but also decreased drug sensitivity to other drugs. Increased drug transport was confirmed by the
elevated expressions of MRP in 7901/EPI. Apoptosis rate of the SGC7901/EPI cell line was remarkably reduced due to increased
expression of Bcl-2 and decreased Bax. Conclusion: Epirubicin resistant gastric cancer cell subline SGC7901/EPI was successfully
established. The mechanisms of epirubicin may include elevated expression of MRP1 and increased Bcl-2/Bax ratio.
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Sigma 5 ( 090803). ng/mi SGC7901 2
110502 . SGC7901 5
102004CE 5- (5-FU) 500 ng/ml SGC7901
( 110907) MTT 7901/EPI, SGC7901/EPI 100 ng/ml
RIPA ( )o .
[3-actin Sigma MRP 123 MTT I1C50
Santa Cruz ; Bel-2 Bax SGC7901  7901/EPI 1000
HRP 19G. [o[€] 96 200 pl 5 o
- Annexin V/PI Merck o 180 pl
1.2 MTT(5 g/L) 20 pl 4 h DMSO
121 SGC7901 150 pl 10 490 nm
R SGC7901
10 %Gibco RPMI-1640 o 0.25% SGC7901
2-3 o
o IC50 96 200 pl
1.2.2 SGC7901 5000 SGC7901  7901/EPI
, 1/10 4 1
ng/ml . 2 72 h
SGC7901 , SGC7901 MTT(59/L) 20 .l o
SGC7901 4 R
1 IC50 (ng/ml)
Table 1 Concentrations of different drugs used for calculating 1C50 (wg/ml)
Drugs 0.01x 0.1x 1x 10x% 100x
EPI 0.001 0.01 0.1 1 10
5-FU 0.1 1 10 100 1000
CDDP 0.01 0.1 1 10 100
EPI 5-FU 5- CDDP
Note EPI epirubicin 5-FU 5-Fluoracil CDDP cisplatin
1.2.4 10° 6 PBS 2 , 4% 15 o
ADR 5 wg/ml GIMSA 20
1h ADR °
1h ADR PBS 1.2.6 Western blotting
SGC7901  SGC7901/EPI RIPA
ADR o BCA 30 pg
= — / SDS-PAGE NC 5%
o 1h MRP1 (1 200). Bcl-2 1
1.25 . Annexin V/PI 200 .Bax 1 200 4°C B-actin (1:2000) o
TBST 4 5 min
SGC7901  7901/EPI , 6 2h TBST 4 5 min
EPI 500 ng/ml 37°C 48 h 5x 10° 5
/0.5 ml 10 pl o 1.25 pl 13
Annexin V-FITC 15 t X2 SPSS
1000% g 5 o 0.5 ml 1x 13.0 Graphpad Prism5
o 10 I PI . o «=0.05 P<0.05 o
: =( )
+ ) x 100 %,
1000 10 cm 20 ng/ml 14 2.1 7901/EPI
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Fig.1 The morphology change (200% ) and growth curve of SGC7901 and 7901/EPI
Note (A, B) morphology of SGC7901 and 7901/EPI, respectively; (C) growth curve of SGC7901 and 7901/EPI; (D) cell viability of SGC7901 and
7901/EPI exposed to different concentrations of epirubicin

7901/EPI IC50 . 0.58+ 0.14 11.6, 7901/EPI
1 7901/EPI SGC7910 3 1C50 (P<0.01),
IC50 o SGC7901 IC50  7901/EPI 35 5-
0.05+ 0.015 pg/ml 7901/EPI 1C50 o
2 SGC7901  7901/EPI \5- N IC50 n=3

Table 2 IC50 of SGC7901 and 7901/EPI treated with different drugs n=3

1C50(.g/ml)
Drugs RI
SGC7901 7901/EPI

EPI 0.05+ 0.01 0.58+ 0.14 11.6

5FU 3.1+ 0.53 4.1+ 0.46 1.32

CDDP 0.90+ 0.32 3.15+ 0.51 3.50

EPI 5-FU 5- CDDP
Note EPI epirubicin 5-FU 5-Fluoracil CDDP cisplatin.
2.2 1001 7901/EPI 1643+ 737 1398+ 637,
7901/EPI 7901
o 1 - 2A

7901 3243 + 1290 2511 + 7901 SGC-7901-R SGC-7901-A

© 1994-2013 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



www.shengwuyixue.com Progress in Modern Biomedicine Vol12 NO.14 MAY 2012 - 2661 -

7901/EPI 7901/EPI -A 7901/EPI P<0.05
-A o 7901/EPI 1 (multidrug resistance associated protein 1
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Fig.2 ADR efflux function of SGC7901 and 7901/EPI is related with expression of MRP
Note (A) SGC7901-A, SGC7901-R is the accumulation and retention of doxorubicin in SGC7901, respectively; 7901/EPI-A, 7901/EPI-R is the
accumulation and retention of doxorubicin in SGC7901 respectively (B) releasing index of 7901/EPI is much higher than parent SGC7901; (C) elevation
of MRP1 in 7901/EPI
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Fig.3 Apoptosis rate of SGC7901 and 7901/EPI correlated with upregulated Bcl-2 and decreased Bax
Note Colony formation of SGC7901 and 7901/EPI without A, B or with (C, D)epirubicin; (E) Apoptosis index of 7901/EPI, P<0.05 compared with the

control group; (F) elevated Bcl-2 and decreased Bax expression in 7901/EPI



- 2662 -

www.shengwuyixue.com Progressin Modern Biomedicine Vol.12

NO.14 MAY 2012

2.3
SGC7901  7901/EPI R
20 ng/ml 14 SGC7901
7901/EPI
SGC7901 50.33
7.506 7901/EPI 14+ 4.0 P<0.05 .
Western-blot Bcl-2 7901/EPI
Bax o
3
[
[710
[B]:)
[8.9]
40 ng/m|& 7901/EPI 100
ng/ml o 7901/EPI
5-FU  CD-
DP R
7901/EPI
MDR
MRP1
M. MRP1  ABC
1z
MRP1 13
7901/EPI
2
. Western-Blot MPR1  7901/EPI
M Bel-2 Bax Bcl-2
. Bcl-2 Bcl-2
Bcl-2/Bax
s Bcl-2 DNA
DNA uel
DNA . Bcl-2
miR15b  miR16
Bcl-2 0 7901/
EPI SGC7901 Bcl-2 Bax
Bcl-2 Bax  7901/EPI
7901/EPI
MRP1 Bcl-2

(References)
[1] Jemal A, Bray F, Center MM, et al. Global cancer statistics[J].CA Can-
cer J Clin, 2011, 61(2): 69-90
[2] Price TJ, Shapiro JD, Segelov E, et al. Management of advanced gastr-
ic cancer[J].Expert Rev Gastroenterol Hepatol, 2012, 6(2): 199-209
[3] Zhang D, Fan D. Multidrug resistance in gastric cancer: recent resea-
rch advances and ongoing therapeutic challenges[J]. Expert Rev Anti-
cancer Ther, 2007, 7(10): 1369-1378
Szakacs G, Paterson JK, Ludwig JA, et al. Targeting multidrug resista-
nce in cancer[J]. Nat Rev Drug Discov, 2006, 5(3): 219-234
[5] Yuan G, Regel I, Lian F, et al. WNT® is a novel target gene of caveoli-

[4

[l

n-1 promoting chemoresistance to epirubicin in human gastric cancer
cells[J]. Oncogene, 2012. [Epub ahead of print]
[6] RiveraF, VVega-Villegas ME, Lopez-Brea MF. Chemotherapy of adva-
nced gastric cancer[J].Cancer Treat Rev, 2007, 33(4): 315-324
[7] Li X H, Li C, Xiao ZQ. Proteomics for identifying mechanisms and
biomarkers of drug resistance in cancer[J]. J Proteomics, 2011, 74(12):
2642-2649
Chiodi I, Belgiovine C, Dona F, et al. Drug Treatment of Cancer Cell
Lines: A Way to Select for Cancer Stem Cells?[J].Cancers, 2011, 3(1):
1111-1128
Singh A, Settleman J. EMT, cancer stem cells and drug resistance: an

8

[

[9

—

emerging axis of evil in the war on cancer[J].Oncogene, 2010, 29(34):
4741-4751

[10] Plosker GL, Faulds D. Epirubicin. A review of its pharmacodynamic
and pharmacokinetic properties, and therapeutic use in cancer chem-
otherapy[J]. Drugs, 1993, 45(5): 788-856

[11] Kamiyama N, Takagi S, Yamamoto C, et al. Expression of ABC tran-
sporters in human hepatocyte carcinoma cells with cross-resistance to
epirubicin and mitoxantrone[J]. Anticancer Res, 2006, 26(2A): 885-
888

[12] Henderson MJ, Haber M, Porro A, et al. ABCC multidrug transporte-
rs in childhood neuroblastoma: clinical and biological effects indepe-
ndent of cytotoxic drug efflux [J].J Natl Cancer Inst, 2011, 103(16):
1236-1251

[13] Zhao L, PanY, Gang Y, et al. Identification of GAS1 as an epirubicin
resistance-related gene in human gastric cancer cells with a partially
randomized small interfering RNA library[J].J Biol Chem, 2009, 284
(39): 26273-26285

[14] Hanahan D,Weinberg RA. Hallmarks of cancer: the next generation
[J].Cell, 2011, 144(5): 646-674

[15] Jendrossek V. The intrinsic apoptosis pathways as a target in antican-
cer therapy[J].Curr Pharm Biotechnol, 2012. [Epub ahead of print]

[16] Sotiropoulou PA, Candi A, Mascre G, et al. Bcl-2 and accelerated D-
NA repair mediates resistance of hair follicle bulge stem cells to DNA-
damage-induced cell death[J].Nat Cell Biol, 2010, 12(6): 572-582

[17] XiaL, Zhang D, Du R, et al. miR-15b and miR-16 modulate multidr-
ug resistance by targeting BCL2 in human gastric cancer cells[J].Int J
Cancer, 2008, 123(2): 372-379



