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HEBEREMH AL FEMAMERE HT-29/ZD K2 3 K H i Z5Hl I $833

ML K M BEFREFERAEBNAT,EFE(REERAF WEE _BAERMNBAHM, 7 K&
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[ ZE] a6 gy SRS mAIM & HT29/ZD, IEWET 25 0LH . 2 i SR B F ki
TG dm A HT-29 J¥ R 25 40 il HT-29/ZD ; MTT R85 35 85 e %o 40 A i 21 Bomi il vk B2 1C,, , THEEM 2598 40 R1) ;715K
AR LR TR ] TD s FCM A0 41 A & 405 MTT 34800 HT-29/ZD St %UR M5 BE( fluorouracil , 5-Fu ) JH4A( cispla-
tin, DDP ) BLBFI4( oxaliplatin, L-OHP ) B4 37 %5 BE( irinotecan , CPT-11 )28 ST 24 1% ; 628 40 i Ak 2% 75 B A I 40 B P-gp . IGF-
1Ra P-IGF-1R (9315, £ F o dlxr 73 AR B 1 25 19 A 45 W 0 40 L 32 HT-29/ZD , FLTii 25 48 % R1 4 26. 67, HT-29/ZD Fil
HT-29) TD 434124 33.25 h #137.7 h, FCM 7~ HT-29/ZD ¥ S #1.G,/M ¥ LL i34 i, G,/ G, 180 . 28 S 2 55 5% W7
HT-29/ZDX} 5-Fu,DDP . L-OHP U35 i, LU L-OHP #5Us%PE 39 i 5 & 385 X CPT-11 23— @ M M 25, HT-29 Al
HT-29/7D #75 P-gp#eik JATE 2 5 ,( P >0.05 ); HT-29/ZD IGF-1Ra EiEH BAK T HT-29( P <0.01 ), T P-IGF-1R F3k /B 7
HASR( P <0.01 ). % 4 AR R 25400 HT-29/ZD RAFEAE S5 GiAby 7 25 AR LAY 22 24t 2451 ; 2 1k IGF-1R( P-IGF-1R )
TR E AT e 2 HT-29/ZD W25 HLi 2 — , P-gp ST 24 M: 0
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Establishment of gefitinib-resistant human colon carcinoma cell line HT-29/ZD
and its drug resistant mechanism

ZHU Yan-hua, ZHANG Yan, HAN Xiu-min, DONG Li-ping, LAI Lin-ning, LI Su-xia ( Department of Medical Oncolo-
gy, the Second Affiliated Hospital, Dalian Medical University, Dalian 116027, Liaoning province, China )

[ Abstract ] Objective: To establish a gefitinib-resistant human colon carcinoma HT-29/ZD cell line and to
preliminarily study its drug resistance mechanisms. Methods: Gefitinib-resistant HT-29/ZD was induced by stepwise se-
lection after exposure to increasing doses of gefitinib. ICg,were determined by MTT assay and the resistance index ( RI )
was calculated. Cell growth curves were plotted and the double times were calculated by cell counting assay. Distribution
of cell cycles were detected by flow cytometry. Cross-resistance profiles of HT-29/7ZD to 5-Fu, DDP, L-OHP, and CPT-11
were tested by MTT assay. Expression levels of IGF-Ra, P-IGF-R and P-gp were determined by immunocytochemistry
method. Results: A genfibinib-resistant human colon carcinoma cell line HT-29/ZD has been established successfully,
with the RI being 26. 67. The doubling times of HT-29/ZD and HT-29 cells were 33.25 and 37.7 h, respectively. Flow
cytometry demonstrated that HT-29/ZD cells of phase S and G,-M were increased, but those of G,/G, phase were re-
duced. We also found that, compared to HT-29 cells, HT-29/ZD cells had an increased sensitivity to 5-Fu, DDP ( P >
0.05 ), and showed certain resistance to CPT-11( P >0.05 ), but had a significantly increased sensitivity to L-OHP. Im-
munocytochemical analysis demonstrated that HT-29 and HT-29/ZD cells had a similar expression of P-gp ( P >0.05 ).
HT-29/7D cells had a lower expression of IGF-1Ra ( P <0.01 ) than HI-29 cells but a higher expression of phospho-IGF-
IR ( P<0.01 ). Conclusion:HT-29/ZD has no multi-drug resistance like traditional anticancer drugs. Phospho-IGF-1R
of HT-29/ZD has an increased activity, which might be one of the mechanisms for the acquired resistance of HT-29/ZD.
P-gp has no relationship with acquired resistance to gefitinib.

[ Key word ] gefitinib; drug-resistance; colon carcinoma cell; P-gp; IGF-1Ra; P-IGF-1R

[ Chin J Cancer Biother, 2007, 14( 2 ). 148-152 ]

FARREI Gefirinibs B 44 S0 Iressa )y [ RERE) LPARRIEADRN W20
R SN ) =T 79- )4 WARTE TN B, 3 Jé
T AR %) AT 355 P /DN 43 7 1 2 R 38k Tt o +hit] 5] ( tyrosine ﬂ‘ié;‘ﬁ[ﬂiﬂ’ﬂﬂ??ﬁ
kinases inhibitors, TKls ), 545 & F 32 R AE K [ERESE] 3, E-mail: 2ydl@ medmail. com



No. 2 s 55 AR e NS i R HT-29/ZD By @y B L AL 4 - 149 -

T2 S FR I EGFR-TK )AL X 5, [~ Mg-ATP
AL, PIH EGFR A B B4k, BHW H A5 5 1%
S BB E . 25T 2005 4F 3 AfETE E
i, AT R WO SO T AT %) JR) 30 e 3 sl
QbR B9 AR /NG At 82 ( non-small cell lung cancer,
NSCLC )& IR EHE o, HAER X AR H A
NSCLC B BURTE 25% ~35% Z ], %P5 05 AAIA
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1.1 &3

DMEM/F12 532 W H Hyclone 23w, Fr i
A= I W F AT Y25 AR A ] AR e O
MEAR( DMSO ), Y HY 4 20 i85 ( MTT ) [ Sigma
ONAE BT P-gp B BEBTR I [ B DU A A
AL, BTN IGF-1Ra Z 5alEhiik BRI HIA! SABC #uyi
ALY i &  DAB i (i & B b Kok A
WBESFHCA RA A, 4T Phospho-IGF-1R £ 3¢
FEPLIRIE Cell Signaling Technology., % JE%:JE Hi 9
[E Astrazeneca 2\ ] &4, 50K B BE( fluorouracil , 5-
Fu )i K1 25 A 7=, 4 cisplatin, DDP ) F 7T
e A 2500 2w AR, BYD A5 ( oxaliplating
L-OHP )FIF 37 25 BE( irinotecan, CPT-11 ) 1717518
TR F A
1.2 HT-29 wjaii

NG5 A Ak e HT-29 40 2 5k [ ATCC,
DMEM/F12 ¥ 32 M5 77 % 10% WG 2R 103 | 75 2%
2 100 U/ml FIBERE 2 100 pg/ml ),37 °C 5% CO,
TR S5 T e P 5 % . LRI 0. 25%
JEEEE AR 25 0. 02% EDTA BN AL .
1.3 HT-29/ZD it 2h fm jL ey i 532 5

TRARAIML HT-29 fERE A T & 48 h, b T X
BAEKIWEH pH 298 7.2 B9 PBS ¥t 2 ¥k, 2Rt
TR, BRI 4 ml #7655 550, A E R R e
YA R FE N 0. 012 wmol/ml, 55 72 h, PBS
VI 2R S AE T A, 4 P TG 24 15 3R Ak B35 5% 5
AN K B AR H LR TR N2, B AN
MREAEIZ MR T R AR K 2 vk i, B Bk
Iz B, fe 20 40 M BE 7E & 2R R 0. 150
wmol/ml M RF IR RSB AR K o S BE 52 2 JA)
JE 1T AR B U Y 20 B

1.4 MTT :&4m HT-29/7ZD %8 A6 64wt 25 35 42 RT)
B RSt 25

IO F A, 5 U A T B 2 B R v
PL2 x 10*/ml % B4 R0 T 96 FLIE M, 180 wl/
fLIEE 24 b AR B & R 2045 20 wl, 12
ANNEE SRR 25 LA 4220 40 M 7 1F % REAL
B—WEXE 3 MR, 5 72 h, BFLIMA S
mg/ml B MTT 20 pl, 5537 4 h, 7 L3, il A DMSO
200 /AL, IR%HS# 5 ~ 10 min, [ SEEFRIAE 570
nm PERALTECEE B D H . %A RN EE 24
YIFE R T A0 M A2 05 R A AE I % = (nghdl D
5 - 2 AN HRLL D {8 )/C IEH B4 D {8 - 25 X
HEZH D {H ) x100% . FIH Origin6. 1 #AF RS2 il
WS -2 A AR 2k SR 1G5, 0 RI =1C,,( HT-29/
ZD )/1C,,( HT-29 ).
1.5 #mfeit k% HT-29/ZD HT-29 4 % #h &
B ZAE ¥t 1E)( TD )

BEOOTH5AE 00 4 B, T 2 o 20 B R, $E R T
24 fLA, 1 ml/fL, 56 1.3.5.7 KUKEEANA, 2% HE B
WG, BT T VRO A Ma %k, B A AR 3 fL,
SRILSEH , 22 A= K26, Patterson 22055 40 i
TEXTEAE KWK TD, TD =T 12/1g( N/N, ), T
FER AL T X BUE KI5 R0 R, N & N, 43 5]
FRLE LI LR ) A0 KR
1.6 FCM #m HT-29/ZD #= HT-29 %142 J& 4

BU10 x 10°/ml X %50 A= 300 40 e, 3 16 350,
70% W L1 4 °C [ 8 27, B0 5 WS AL, ¥ PBS
Uk 2 UK B SRR Y 40 A v Pk P e PL ) U iR
TRA Y8 30 min, FCM K% 1 488 nm AYLL (5 5¢
Ot >R FH 4 B SRR AELG R A A A T3
1.7 %% tafaAb 5 ¥ ml HT-29/7ZD #= HT-29 2 jit
IGF-1Ra . P-IGF-1R .P-gp # %k ik

BBOGT S0 0 100 240 R ) B B 20 BB i A, TR
Fiil [ %€ , HT-29/ZD F1 HT-29 i H Ffin—4i,4 C i
BRI, A EbRie — 90,37 CHEE 20 min, fil
SABC Z &%), DAB .0, R AN G, i KiR i .
1.8 %itzan

K H SPSS13. 0 84440, Bl LA X8 « b 22
( xxs )%%ﬂ? ,éﬁl‘Eﬂ l:tiiiéﬁﬁﬁkéﬂ t Kﬁgﬁo

2 & R
2.1 HTEHBRFHALME@I Z HT-29/ZD #
=3

K TE 55 5% W 18 25 W ok BE ) ik, LA
0.012 wmol/ml Ay i 24 4% J& (1 42 £4,0. 012 wmol/ml
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£ 0. 03 pmol/ml 24 ¥y ¥ B 38 14 42 22 18, 0. 030
wmol/ml 2 0. 150 wmol/ml 3 34 fiF FF 35 K, T
P, DiBsS 40 JE ST M 24 R HT-29/ZD

FHAEE X HT-29/ZD Fl HT-29 1) 1C, 53 0
0.018 wmol/ml K 0.480 wmol/ml, HT-29/ZD 4l iy
TR 2538 % RT 4 26. 67
2.2 FHAE% R A2 s p HT-29/7ZD % HT-29 ¢ 4
K Wy 48 B AS 3 B A

&1 A L, HT-29/7ZD K HT-29 %51.3.5.7 K
YB3 0 2. 14 x 10°.5. 35 x 10°,16. 90 x 10°
42.60 x 10° & 1. 50 x 10°.3. 07 x 10°.8.90 x 107,
21.40 x 10°, i} 25 40 ffd HT-29/ZD B £k 343 1 &k %
e AR 40 Bk, HT-29/ZD F HT-29 9 TD 43 51
33.25 h F137.7 h, Tt 25400 TD 48 %, 34 5 3 15 45
AR
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Fig. 1 Growth curves of HT-29/ZD and HT-29 cells

2.3 HT-29/7ZD HT-29 # 2 fe J&

FCM K HT-29/ZD HT-29 ) 41 il &1 11 , 4%
nE 2 Fizs , HT-29/ZD F1 HT-29 () G,/G, .S.G,/M
A5 R 60. 2% (31, 1% . 8. 7% F 71. 3% .
22.4% 6.3% . SN, 254 S #1.C,/M
0120 M LA 2 s TR AR AR, DR L S I, G /G,
IREARS , i 227 200 Jf Ak 394 5 B B ) L ABIC S + G, )3
I, 7Rt 25 40 A DNA 5 UGN, A 227 2458 5% ,
1A Bk L, A AR A TR SR A B B T
2.4 HT-29/7D # & Lt 2

MTT ¥ & I HT-29/ZD ., HT-29 ¥ Fh 40 i1 X}
5-Fu.DDP.L-OHP ., CPT-11 %5 4 Fh 245 ¥ i) S .
1 WK, 25400 HT-29/ZD %} 5-Fu .DDP . L-OHP
TUBPERS I, X CPT-11 2B —E RNy, JLL
X} L-OHP ¥ 2% , ey 10. 7 %,

2.5 HT-29/7ZD #= HT-29 8 & IGF-1Ra.P-IFR-1R
P-gp 89 &L
HEBRD AN M, 10 x 10 A58 T REHLEHC 10

ANV, A ST LE 10 x 20 Th %8S T8 %k 50 40
Jf s AR R A A (LR 55 4 4 AN SFES, B 60 47,
REA 1 77, BRE A 2 7, KRR A 3 43 HT-29/ZD
F1 HT-29 4iiJffi IGF-1Ra P-IFR-1R . P-gp HYZE k735
LE 3. #2838 Score = TP T+1)(1=0.1.2.3;
Pi RV R T LR )it 5. S5 5R WoR , 1GF-
1Ra P-gp FIR7E I [, P-IGR-1R 7 1% £ Jfa fls¢
K N A4 $3k , HT-29/ZD 1 IGF-1Ra f2 ik 1
AR T HT-29( P <0.01 ), P-IGR-1R 4% £t F ik B
BIE5R( P <0.01 ), P-gp BYFRAE HT-29 JoH i 25
B P>0.05,%2),
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Fig. 2 Cell cycle of HT-29/ZD ( A ) and HT-29 ( B ) cells

£ 1 HT-29/ZD.HT-29 HiEITAE
W U M R 32 X 2tk
Tab.1 Sensitivity and cross resistance of HT-29/ZD

and HT-29 cells to various cytotoxic drugs

1C,,( py/mg - ml™")

Drugs Rl 1/RI
HT-29/ZD HT-29
5-Fu 24.10 43.65  0.55 1.81
DDP 5.13 8.75 0.59 1.71
L-OHP 0.23 2.46 0.09 10.07
CPT-11 17.67 12,15  1.45  0.69
3 it i

PR BRI 245, 3 S DA P TS 24 R 4 A 1 i 245
Ji R PRS2 435 e e 240 M 368 7 ) 0 300 B B oA 422 fk
29I 22007 24 ) JC W Sk S 5 4 A it 24
B 25 I SCRAR G, 2 LAY PR g 48
JEXS i P25 2= A 25 Wt 7 A Tk 251 o S
UM R RIS 25 00 2T 1% T2 A R
MJrEARZ , AR R A 3 Ff, BRI A5 58 in )
¥ RIS vhatidk LT B el R 25388
FIEARZE G o B A INR] o vk, ST A TR 24 20 2%
i 25 PEREAGE , T SIS AL, 5 R, (EL g )
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RN EER Y RSN IRE S, 5 AR e Xt A
SEAEAIM R HT-29 A7 £ KIMHITER . A
B HT-29 i i 24 (0 25 1 C A0 A, < 30 T 52 0 4
T AR X A A £, DMK T 1C,, R
2R AR s, SR FH A N0 vk T ST T R AR
B 25 4 i HT-29/ZD., A4 R 5524

W 5T 5Tk B A A {2 5 3 T R S i T 24 40 it R
. Jones 25+ FHfHAEFIR 1 pmol/L FH AR JE
Y P A 37 AR i 245 N L 1 24 L TAMY/TKI-R FTiT 471
I A0 A DU145/TKI-R ; 1 Ailidga PC-9/ZD i 25 41
it 2% A S D o s R e A R

3 HT-29/ZD #1 HT-29 ZHffl IGF-Ra.P-IGF-1R.P-gp HJFRIAE( x400 )
Fig.3 Expression of IGF-Ra,P-IGF-1R and P-gp in HT-29/ZD and HT-29 cells( x400 )
A,B: IGF-Ra; C,D: P-IGF-1R; E,F: P-gp; A,C,E: HT-29/ZD; B,D,F: HT-29

%2 HT-29/ZD F1 HT-29 4 IGF-1Ra,
P-IGF-1R.P-gp MR %
Tab.2 Expression of IGF-1Ra, P-IGF-1R and P-gp
in HT-29/ZD and HT-29 cells

Cells IGF-1Ra P-IGF-1R P-gp

HT-29 3.858 £0.212"71.908 +0.254" " 3.208 +0. 194

HT-29/7ZD 2.279 +0.174 2.718 £0.182  3.245 +0.229

**P<0.01 vs HT-29/ZD cells

Pl 00 1 A i 8 e RS D0 235 2R T L i 25 440
i HT-29/ZD (AW E 5 H R A0 HT-29 AN
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RV R R 25 41 &R HT-29/7ZD J& 547
Fe %t H At fh 7 25 W B 58 ST 24, AR SE B %F 5-Fu
DDP L-OHP .CPT-11 (HUBMESEAT TllE . 458
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PRSI, e LLXT L-OHP S8 fin 2 2 5 X+ CPT-11
S R 24 U A AR R ER R R
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