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WE:BH s N4 SW480 it b 2 K 401 i & (SW480/ADM ) |, fiff 78 L ifit 24 ML il K 36 %% .
FiE o N NG A R SW480, LA ik BB B K (ADM ) ¥ BE Y J7 iR, K Ah M 2 B IR R — tkR
SW480/ADM , WL 1Z 40 i AL K A o MTT Eb €0 35 ke DU 32 iif 24 40 i R 09 2 24 i 25 5 Dot =X 40 il
R A 3 TR 24 A0 A R A R B Ay A A AR R 2 2 2 L (MDR) iR A I P - BEE A (P-gp)
Z 251 25 M1 O T [ ( MRP) J 45 e T BRGR #% 8 & 58 ( GSH/ GST) 1 35 3k 5 JH 85 RO AR €0 335 43045 W0 1t 24 4
MR 2 4, 558 SW480/ADM 4 il 55 SW480 4l I A bt , A= K 2818, 45 84 i [ 4 K, 40 i J& 4
Gy A Kk BE s SW4A80/ ADM 4l i 5 SW480 1y B 85 2 2 B4 il Wk B (1Cso ) 3 K 13.22 f%5, %t £ Fh
P g 25 4 7= AR it 25 v . SW480/ADM 41 it 3 i MDR A9 £ 35 7= 4 P-gp, MRP il GSH/ GST fy 3 ik 3 &
SWA480 4Nl . E T E (P <0.01), SW480/ADM 40 g Ny bl % & & H W] K T SW480 41 /i . & it
SW480/ ADM i il Xf Bl &5 2 R Tiif 245 0% AR AR P Y, IF 2 2 25 2 MR R AR, RT T NG5 I T 2 L R
1 MDR AL 1 45 J7 T8 09 F 52 o
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Establishment of human colon carcinoma multidrug-resistant SW480/ADM
cell line and study of its biological characteristics
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( Department of Cell Biology , Xiangya School of Medicine , Central South University , Changsha 410078,
China )

Abstract ; Objective To establish an adriamycin resistant human colon cancer cell line SW480 ( SW480/
ADM) , and study their drug resistance mechanism and reversal. Methods An ADM-resistant human colon
carcinoma cell line SW480/ADM was induced by continuously exposing human colon carcinoma cell line
SW480 to gradually increasing doses of Adriamycin ( ADM ). The multidrug resistance of SW480/ ADM was
evaluated by MTT assay. The distribution of its cell cycle, the expressions of P-gp, multidrug resistance -
associated protein ( MRP ) and GSH/ GST were detected by flow cytometry. ADM content in the SW480/
ADM was detected by high - performance liquid chromatography ( HPLC ) . Results  Compared with parental
cell line SW480, the SW480/ADM cell line had a slower growth rate and longer doubling time, and
distribution of its cell cycle had changed. SW480/ADM was resistant to many anti-tumor agents. ICy, of
ADM of SW480/ADM cells was 13. 22 times higher than that of parental cell line SW480, and the
expressions of P-gp, MRP and GSH/ GST were enhanced significantly ( P < 0. 01 ). ADM content of the
SW480/ADM cells was markedly lower than that of SW480 cells. Conclusions The resistance of
SW480/ ADM cells to ADM was acquired and had the characteristic of multidrug resistance , and can be used
for the study of drug-resistance , reversal and MDR mechanism of human colon carcinoma.

Key words ;: COLON NEOPLASMS ; TUMOR CELLS , CULTURED ; DRUG SCREENING ASSAYS , ANTITUMOR

CLC number : R735.35; R73 -351 Document code ;: A

i B 2004 - 11 -15; {&ITHHEA:2005 -01 -21,
YEZ BT : B (1965 — ), Lo, TR IR B, Hh R RN I 2 B S B0 il , 5 B M T A0 2 492 TR 9 o
BIEE #3E  Hi%:0731 —4805382( 0) , 13974903888 ( F-41) ; E-mail ; huanghy999@ yahoo. com. cn,,



53 10

M S N B B TG B B & SWAS0/ADM 2 ST B H A My s 187

B[ %5 2 ( adriamycin , ADM ) J& — Bl B 3F 28 $iL
PoA R, TG 7 2 B8 1k b R, (5 b R 4 M 5 X
oA 2 R AT R I R Rz
o — A A 1 i D ME BT 2Y A0 AR B T 2
TV AE AL T W 25 00 B S LT 24 AL B K Al
A% 5 R 8 W 5 ADM ¥k BE B 5 vk A A 3% 2 G
I B — vk N &5 i i SW4ABO0 Tt BT A XK 4 ML &,
% 4 SW480/ ADM , [f] i fiIF 55 H A 9y 5 s 1k

1 HESH®

1.1 ##

SW480 A 45 iz ¥ 40 Ml & 51 B 25 E SR 5 R )
PR H o (ATCC) , B A = #2 ik, 7 % RPMI1640
Bi 37 3 (Gibeo ) , A /N 4R i3 (BN U 2= F ), Bl
BEADM, B RF ZE R ), 25 % K (MMC,
W L E 250 Bty A R F) K E B (VER, )T
M 25 BRAE ) L5 - R B E (5-FU, | ifg
B 2R 3 2500 A B2 \)) PR 8 R i ( CTX, | i 4
B 25 45 BR 4N |l ), MTT ( Sigma ) , MRK16 , MRPtl |
GSH/GST [t AN 5 5@ B& 1 4K F1 BL 1 A isotype-
matched B b7 [ Bi A& (3% = PR R 5 R A R A
Al L EBURPOARIC R (R EY TERAHA) .
1.2 Fi&
1.2.1 SW480/ADM w25 4m fio % ¢4 & 5= SW480
o M 5 5% T RPMI1640 3552 (& 10% /p 4 I3l
100U/mL 75 % £ . 100pg/mL Y 55 % %), &
37°C,5% COy 511 F 85 9%, 40 M 52 50 )2 IO B A K
T T 25 W vk BE 4 B M 0 S i O k1) B &
0.01 pg/mL JF &, & 80 3 Jn 7 &, i & SW480
RS AAr TR R 2.0 wg/ mL 1 55 F5 3R 5g o
IfiE AL IR, e 100 2R, 2 ~3 ik
D FC TR 25 P, 30 J #E B SW480/ ADM i 2 41 il & ,
16 G ADM R ¥ ¥ b B 52 18 JH 5, SW480/ADM 4
M m R E . UM A SR AERZ 2 EE
B JE N 58 B .
1.2.2  Akw&n g iSOk E KR
SW480 K SW480/ADM 41 jitd #l A% 2 x 10* 4~/ mL f
PN R R T 24 LA, R 2 B 24 AL
Me, ImL/ L, BRI H3 L, #4584, 4
il A K il 4k o #e Patterson 24 3 1 5 40 i A X B AR K
S0 B A% 384 1 E] : Td = Tlg2/1g (N, /Ny ) TD Sy £ 38 i}
[ (Ch) T o4 MO ECH Ny 35 2 N, Jr FT B ) 5 N 2y 48

L %5
1.2.3 AX@mppnzmmpEieh B
A KB ) SW480 I SW480/ADM 41 ity , 2 i & 1
it F Ak S5 ) RSB A M R W, Bl & BT, T PBS &2
PR BE 2 R, N 70% £ BE [ 2 4°C A o T ES O
2 BIEW, A PT 3y % vk i 30min, i 3& [ Coulter
75 ) EPICS XL %1 3t =X 40 i A3 40 #r 40 Bt JE 309
1.2.4  MTT % 25 #X % R MTT 2 43 5 &l
SW480 1 SW480/ADM 4l Jiid X} 25 Wy iy fgC J& 1 o L
X KA KT SW480 1 SW480/ ADM 41 il 4 fiff 1M
b 1 B 4T R R, 4T M N 8 x 107 A~/ mL, %
396 fLAH s AL 180 L, 2o Fh 3 B 96 fL1k,
B3R 240 5 2 BOPUIE 25 W0 I 3% 06 vk B R AL A
ARl W BE 1 b A 25 0 20wl A B 25 W vk B RS
AN AL, Ky IR 480 SR JE A 20 ul/ L MTT 5mg/
mL, 4% 2E 55 F% 4h; 8 W 5 LB 3R W, i A DMSO
200pL iF R S A4S W, 2 MM IE ARG B IR Y
10 min , I A A5 A T 570 A0 W & £ L 56 W& W {6 ( OD
), T B A AR AR = (L84l oD /X
MEZ OD fH ) x 100% |, LA ¥k B o il 77 3%
B0 9N il ) v B RO 1 £, W 2 B ) vk
(1Cso ) o THELT 25 45 2L (IR ) = fiif 245 40 Jf 1Cs / 2R A<
4 i 1Cs0 o
1.2.5 mpeAnmEEZRRETHALT RHAEHK
WA fa 3% v ( HPLG) |, % SW480 FiI SW480/ ADM 4
J 2l Tigo B SR, BRI RN S x 10° 441 g,
A 10 0, K5 5% 240, A PBS w3 3k, il g 5
0 M B B0, 2 BE L A ZEROK Tl &R
{7 240 P e 24 TR 5T, T e 0 L B 0 30 min, |
TH VR AE 2 RO AR 535 A3 0 ADM 1 %6 O 9 i
1.2.6 # XN nE P-gp, MRP & GSH/GST
8 % ik HL SW480 F1 SW480/ADM 4if fifg (2 x 103
AN/ml) 4y 4 W, A S &, 45 m A MRK16 (Xf
MDR1) .MRPil ( %f MRP) . GSH/GST Fl Hi A 15 f&
Ui, LU BT A isotype - matched 5 v [ 5T {4 1 X i,
4CHEE 1 h, 43 3m ASEHi R 28 6 R i B ik 4 °C
B 30min, |y 240 M A G 2O B
1.3 %itFEaE

B AT s, SR = s FoR .

2 #F R

2.1 SW480 #1 SW480/ADM 48 il 1Y 4 #y =2 45 1%
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SW480 4 fifi f1 SW480/ADM 41 g 7& 5] B W 1%
BTITESSWML, 2 ERE, KR -8, i
HOADM ¥k PBE IR Ab % 4R K5 3 30 JE S, SW480/ ADM
MWAET 2.0 pg/mL 58421640 Hi WP EKR
uf, 4P ADM ffif 25 ¥ (1Cso ) g 5% X SW480 41 g iy

SW480 F1 SW480/ADM 41 il (% 1% & w &) 4 51 Ky
24.8h F143.2h, J5# W] W &K ; it 25 40 J £ 1 B
i) & SR A1 18, 4h, SW480/ ADM 4 Jifl %f % £
T 14 5 S R Mg . I 24 % 0% AR 4 R o A
W 1, SW480/ADM 4 f 5 2 X 40 s A0 Lk,

13.22 f%, Jt ADM % 3% 18 Ji J5 Mt 25 PE 45 42 %2 SW480/ADM 40 fi G, Wi Zm S # .G, WL,
£1 SW480/ADM Il RILAHEHE (£ 5 )
] 21 L FE 01497 (% )
A F ADM(1Cy) pg/mL) A (h)
G, S Gy

SW480 25.34 £0.012 24.8 55.8£0.8 34.8+1.0 9.6 £0.26

SW480/ADM 335.20 £0.005 43.2 61.6 1.9 32.4+1.3 5.4+0.5
2.2 SW480 #ifmFn SW480/ADM AW Z5E 2.3 HAMANRNEZHWER=E

B
SW480/ ADM i Jifs AN AY %} ADM fif 25 , i H. %t %5
A4 Ff o ALY 25t oA R R R R 24 bk

(%2),
%£2  SW480 .SW480/ADM 4 il iy Mtk ( x = s )
BRI E 1C5 (ng/mL)

A SW480 41l SW480/ADM 4 Jifd LR
P[22 (ADM) 25.34 £0.012 335.20+0.005 13.22
KFEH(VCR) 20.06 £0.003 45.84 +£0.005 2.29
2253852 (MMC) 10.01 £0.014 23.33 £0.026 2.33
PRI ( CTX) 116.67 +0.009 425.50 +0.003 3.64

5 — FIRMERE(5-FU)  216.66 £0.015 250.60 +£0.003 1.16

SW480 4 il 1 SW480/ADM 40 s 43 51 5 1 wg/
ml. ADM %3 24h J5,SW480 4 il 4 ) ADM & & K
(0.370 £0.041) pg/ml, fif 25 20 jfd b ADM & & Ky
(0.099 £0.003) ug/ml; i F S H B FEME(t =
14.74, P <0.01)
2.4 P-gp,MRP #1 GSH/GST &RixH T

SW480/ADM 4 il ) P-gp , MRP 7£ i | 3 ik I
GSH/ GST ff) ik % SW480 40 i E e (£ 3) .

£3 WA HHSHT P-gp, MRP HI GSH/ GST %l e (% ( x = s )
PN MY 6,5 (% )
Zili
P-gp ‘ P MRP i P GSH/GST ' P
SW480 23.4 +£0.04 34.6 £0.06 29.6 +0.06
47.55 <0.01 28.08 <0.01 12.01 <0.01
SW480/ADM 80.5 +2.45 75.3 £3.24 30.2 +£0.12
3w ® ADM % 5 A &5 7 5 SW480 41 i & , A& 4 % 42 45 1%

H M 1970 4E Biedler #1 Riehm!”! i 38 o [ 6 B
ifi 40 s ( CHL 40 g ) F1 P388 41 iy XF it i 983 265 ¥y =2
SCT 25 LAk, BN A © ST T 4% Rl 2 R 40 i
F , JF X5 b 9 2 B 25 0 A AL T 24 Al 0 AR Ak Bk
VN 2 S v O R T R T TR = A sl (T o
TR, WA T — R, A% N

B 30 JA, @t oz 7 & B MDR A ik (9 fif ADM 1Y
SW480/ ADM £ Jith & o % 1if 25 40 M R Ak 2. O pg/ ml
e B ADM B SR R AR KR UF, 6 ADM B 3R 18
JoJa, e 25 P AR E o

I T ADM 75 A Sh 75 5 i Afl i AR B 2, B
J bR 2 P T O R R A o M R A X —
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B 2 T, o b 45 sk 25 B R R A9 25 (2] Cut GA, Cendeninn NJ, Chabner BA. Drugs resistance in
Wy 5 0] 7 AR T 25 e , RN £ 25 it 25 1k (MDR) ., & cancer [ J ] . Cancer Treat Rep,1984, 68(1): 86 -99.
R A R 2 T B Pogp, [3] WK%, B#A, WW%. MTT DU 3% o o 48 i x5 1k
MRP 1 GSH/ GST f) 75 % i . DNA 3 #h 5 Fo 6 11 3% i?*ﬁiﬁiif IR R A AL S, 20009
P 1 e 251071 A7 5. SW4B0/ ADM i i A Xt BT G [4] Yang LY, Trujillo JM. Biologcal characterization of multidrug-
AT 2545 KU 1322, R W 2 40 R B resistant human colon carcinoma sublines induced / selected by
R MMT 32 PE L SW480 #& /& T 13.22 %, % 41 Mg two methods [ J ]. Cancer Res, 1990,50 (11):3218 -
Z & X%F ADM i} 25 4, i %} VCR , MMC , CTX F 5 -Fu 3225.

KR R T 25 . [ B SWASO/ADM 41 i & [ty L[S A GEEUE, RE. AME LM ). 0% IR E B R
mdrl Bo P E RS0 P - BEE A/ E A L1996.175 — 182,
SW480 41 B EH (P < 0.01), 3 H SW480/ (6] =i AAMMPREFRHEAIM] . dbat: AR T AW
JR At ,2002. 149 - 150.
ADM 41l i MRP 3 ik P ¥ % @& F SW480 41 i .
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it 25 V5 1) 73 5 6l o SW480/ADM 4 Jiig )y GSH 11 ic and cytogenetic studies [ J ] . Cancer Res, 1970 ,30(9)
W PES SW480 41 it A b GSH/ GST 1y R ik A W I 1174.
ZH(P <0.01), Ut GSH i ek B A v HE S (8] kW, sk A M, EMH ., %. 45 5% & h MEK2/ERK {5 %
SW480/ ADM Tif 25 1 45 5 fhs B 0 E 9% [ 9] b Ah B e 5L 2004, 13
SW480/ ADM it 25 40 Jd % o [ P9 1 U 2 I (4).257 -260.
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v, B 25 1% 5 A AR P-gp , MRP Al GSH/GST [J]. Cancer ,1996,77 (8 Suppl) :1681 — 1685.
AR AT R o VT 25 A1 AR T B Oy P O O i [10] Zwelling LA, Mayes J, Deisseroth K, et al. A restriction
3 PE R R IF O alf — 0 B 5T N i ADML S 2 fragment lengthpolymorphism for human topoisomerase II ; possible
0 BL ] B AR T S5 MR S relationship to drug - resistance [ J ]. Carcer Commou, 1990,
2(11):357 -361.

B2 [11] Waxman DI, Glutathione S - transferases : role in alkylating agent
[1] |Ling V. P-glycoprotein and resistance to anticancer drugs[ J ] . resistance andpossible target for modulation chemotherapyareview
Cancer , 1992, 69(10) : 2603 2609, [J]. Cancer Res, 1990,50(20) :6449 — 6454,

ARF2005 FTTHEEFERHESNBTRH

AF[ 2005 ETHEZHESNBTLHOT, WL BERF,
£7 8 GESER R %10 # FFRESMFY | M B SR}
% 8 H FARBR MR CELBR MRS %114 FRARSMRL
%9 B F7iE i E12H MR R PR SR IMNRY

P L A A & G 43R





