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Abstract

AIM: To investigate the reversal effects of lobe-
line on multidrug resistance (MDR) of human
gastric carcinoma cell line SGC7901/VCR, and
to explore the possible mechanisms involved.

METHODS: The human gastric carcinoma cell
line SGC7901/VCR that had multidrug resistant
phenotype was used in this study. MTT as-
say was used to determine the IC5, of VCR and
5-Fu for non-treated SGC7901/VCR cells and
SGC7901/VCR cells treated with non-toxic con-
centration of lobeline (10 umol/L). RT-PCR was
used to detect MDR1 mRNA expression in non-
treated SGC7901/VCR cells and SGC7901/VCR
cells treated with different final concentrations (5,
10, 20, 50, 100 pmol/L) of lobeline. Western blot

was used to determine intracellular P-gp protein
expression.

RESULTS: Treatment with 10 umol/L lobe-
line increased the chemotherapy sensitivity of
SGC7901/VCR cells, and the IC;, of VCR declined
from 16.55 pg/L + 0.13 pg/L to 7.27 ng/L + 0.65
pg/L, with a reversion index of 2.28. The IC;, of
5-Fu declined from 11.01 pg/L +0.43 pg/L to 9.53
pg/L £0.79 png/L, and the reversion index is 1.16.
RT-PCR analysis demonstrated that SGC7901/
VCR cells highly expressed MDR1 mRNA, and
lobeline decreased MDR1 mRNA expression in
a concentration-dependent manner (P < 0.05).
Western blot analysis indicated that SGC7901/
VCR cells highly expressed P-glycoprotein, and
lobeline decreased P-glycoprotein expression in a
concentration-dependent manner (P < 0.05).

CONCLUSION: Lobeline can reverse the multi-
drug resistance of SGC7901/VCR cell line and
increase chemotherapy sensitivity of SGC7901/
VCR cell line to VCR and 5-Fu possibly via mech-
anism associated with inhibiting the expression
of P-glycoprotein.
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B &Y K itokee £ A g M ak(Lobeline) 4k
L HANE R % et h mig#kSGCT7901/VCR
o % atsh, St —FIRITE NAREHL 52
i 25 e AL, ARAE IR AU

Fik: AR & % et hmiekSGCT7901/
VCRAFF R %, e f ok E(MTT)i% 2 7]l
A T Fo Ay % D AR (48 B 23 %10 pmol/L)
YER T % 2 ) 2% 4a Lk SGC7901/VCR*FVCR
BS5-Futy F A Kaph &, St K LAz
1# #0945 3, RT-PCRY A 12 T An R F) 4
L& MH(5. 105 20, 50, 100 pmol/L)4E
BT % 2hat2h 4m oAk SGCT7901/VCRE % 25 @t

www.wjgnet.com



B8, F. BIMPEERBMIRSGC7901/VCRIA MBI FR

2185

25 X IMDR1 mRNA % ik 2L; Western blot
2 B A ] fE T Fo R B SR & UAR(5. 10,
20. 50. 100 pmol/L)¥E A T % 25t 25 tm ik
SGC7901/VCR#P-gp & & k.ik.

LR A NAARLEERKREN0 pmol/L)E
AT, %4625 mkSGCT7901/VCRAAL
57 25 69 SRR P 3 . V C R Wt 25 4w i k89
ICs W R & #916.55 ng/L+0.13 pg/LE &7.27
ng/L+0.65 ng/L, i# #3542 42.28; 5-Fu
st 2 4 B AR 9 1Cso w1 R K 6911.01 pg/L £
0.43 png/L%ER9.53 pg/L+0.79 ng/L, i #3%
29 #1.16; RT-PCRA&M = % 25 &t 25 4m Mok
SGC7901/VCREIMDRI mRNA & & £k,
[ & M AR AR A R 69 3% K, MDR1 mRNA
R FH T, &m0 £BA % FEL
(P<0.05); Western blot#n & A % 25 @t 24 4m
RARSGCT901/VCR & E A K P-gpk &, M
T ARAE ) YR AR R 3 I P-gp & & R KR K
W5, LI B AR, £ A A %t E S
(P<0.05).

LD Km MR R R A% AR VT VA3 4
B 9% % 25w 25 4m Bk SGC7901/VCR A % 25
%, 3432 VCRAS-Fudg Ly SR, & N Akt
SGC7901/VCR % g, % 25 it 25 84 14 4% =T Ak AUH)
Hy 3 P-gp & @ ) Ak

FEE: & IUBK; SGCT901/VCRZUMIMK; £ 2T 2h;
P-gpEH
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o B L A I B AL 9 DUAR, & il i
FEA Ny, SREIRIE AV, A4 LA
B AL 6T LLAE SR B, Mas5 P RE T IE S8
F G4 B 8 4E FH A DIAR(10 umol/LYWEH T2
2y 24 45 /W Caco-2 I [ 1M1 CEM/ADR 500041
MU, P-glycoprotein(P-gp)iifi I [ 2 1A B ik, H.
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(multidrug resistance, MDR) A ¥ #AEH, HLr] LA
& v e ik 245 40 AR X i 245 24 40 1R A T UK
At H HvE DU 15 g 2 24 24 40 i Ak
FRRH AT ST A 4R, A S 30 3l 4% DA T T
HHE 2 2T 2141 RS GCT7901/V CR, X HA
VBRI B 4 e i 245 4 Akt — 2B 5, O
eIl I I P-gp I X K I MDR, HJAHE
W FERE 22 24 24 20 IR R 4 L.

1 #RRTE

1.1 A N H 92 2t 2540 fukkSGC7901/VCR
Fl R RS Al i P I K, 4EREAEV CRER 1
0.1 g/LIAIRPMI 164055 75 ol S AL AR 57,
S HT2 WhIBFRVCR. KEFEFIHR(VCR: 1 mg/3)
W RINTT SR 2 AT BRA 7] 5-T5UR B E (5-Fu,
0.25 /10 mL) H RH S 2 LR A PR A #; £k
PR % DUAR(3 /L) F bt T e 2 A7 BR A Al
R P CRY™ 157 &% H Bt - Fluda; S100A6 i
PO BEPTARIY [ Santa cruz2s ) R 9t
Wy B s B A w) s T A P-gp 5 BE A
It [1SigmaZs 7); DNA Marker DL 200004 [ Ta-
KaRa. HARFIE) 4y ik 1 5l [ ™ 43 pr 46

12 Fik

1.2.1 SGC7901/VCR #m fitLéd 37~ 41 i 4+ /EVCR
A 40.1 g/LIIRPMI 164055 750 % SAEAR
BEFE, 4837 T 95% M . 50 mL/L CO,k5 5%
R G, B2 A1k, FH0.25% I B A i
A, 12 244K, T SE0THT2 whiiiBRVCR.

1.2.2 MTT &M% N+ i% #SGC7901/VCR# %
Hatsh: (DI VCR. 5-Fullll 25 FF w0 AR
I s B0 N A [F) R BE 11 24590 (V CRUAL 24 7R 3 vy
& 450 mg/L, H3:0.02. 0.10. 0.20. 0.40.
0.80ff W i, 5-Fulfil 24 B =104 10 mg/L, HUH:
0.1. 0.5, 1.0+ 2.0, 4.0f5KE; Q)L HFIHM
7 DIAR(10 umol/L) ik 5 FEMa P SOk 2 %
NlE, MTT B AR 417 AR

1.2.3 RT-PCR %M % N A& FF FSGC7901/
VCR %8 EMDR1 mRNA #) & iA: X ff{Primer Pre-
mier 5.0 S 19, A2, X &AL
A HEAT AR AL B TF AR A b B2 4 i, R
TRIZolVEFEHIRNA, FH 0 8 Skl & b AT I %
3%, Y-8 SEPCRIFATMDRI [P,

1.2.4 Western blotix | £ & N Ak T F SGC7901/
VCRZ 8L ¥ P-gp & & 69 3K : X %5 AN SE 0 A AT
AN [ Kb B RSB A5 A A B2 40, 2 R b o
J7 134T Western blot, £l A /] &b BE 41 P-gp &5 1111

A7 B A 5

BERE R, — &
KL & M AR T
15 A AL I A
ASUR S % 2wt
hmptkey %2
w25 42 B AT & N
HhEHF RSN
T 24 4| e Ak 69 AR
XAFREE A AL
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Ma% #F % iE 5%,
Ak tm e A AE
J a9 & M AR(10
pmol/L)4E A F
% Bt gh 4R
Caco-2% G fry%
CEM/ADR50004%
JeJG, P-gpi& ey
FAAR IR, LA
st T B F AL ST 88
2 e, P 5T vl &I
it SFMDR A i 4%
R, ETARG
b B i 25 4w e Ak
it @f 25 25 64 4L

pax:l WIEBERE

FRMENTIREA ANRVMRER

TENRA RSHRHIRPMI-16402 155K

IENEZE DANBNBERERERITH
(VCR/5—Fu)RhEBH

ZPANERZE ToSHIEBYE IR0 pmol/L) + S4RfS
BRERBENCTHNER

2R =27] KE'

MDR1  |5§5: 5'-CCGAACCGTTGTTTCTTTGACT-3' 317

N5 3-ATAGTCGTCGGGTGTAGTAGTA-5'
GAPDH _fs: 5'-AGGTCCACCACTGACACGTT-3' 310
“Nili5: 3'-TAACGACTACTAGAACTCCG-5'

"B{iIbp.

St AR %A IR H A Dimean £ SDK
7, KHISPSS16.04e 1H A AT HL R 38 5 22 i
(One-Way ANOVA), 41355 LK FHL S DA
%, P<0.05\ h A geit 2 m L.

2 BR

2.1 MTT Mm% N A% 2SGCT7901/VCR % 2%
it 25 69 4 R 2 & MaZE P ST AR B 7 i DUAR G
B E(10 pmol/L)VE RN AT LAIS % fih e 4 i
2 2y 2. FATH MAEARIVCR, 5-Fuik J&
[FISGC7901/V CRALELL H i AN i DURK, i L 2%
WREAERFE10 pmol/L, R IR LTV CRAI
5-Fulg /R T XFSGC7901/V CR I 25 P47 i 43 1%
B, P T AR AT IR EE, S T AT
2K EBUBYE, VCRXSIITC, 1 5K 1) 16.55 mg/L
+1.05 mg/LA5j%7.27 mg/L+0.65 mg/L, Wikkf%
B 142.28; 5-FuXfSGC7901/VCREEHIIC,, Hi )5
HMI11.01 pg/L+0.43 pg/LAR)K9.53 ng/L+0.79
ng/L, WEAEE LA 116, 45 5 B oR i DMK G
VCR [P35 e £ B 1% S-Fulf s #4550 IR 9
LV UE B VCRA & il /& P-gp iKW, J&P-gpli)i
IEFBAL I T8 PR RC AR, PTBEP-gp 2 B4l i 51, T
S5-Fullif Zi LI A5 P-gp /it 2. AR H2 /R VCRIK
TGS BN T 5-Fulf i 3 A5 45, SCRT BATAJ 5t )
7% VUK IR 0 LRI P-gp 85 DIAH OC.

2.2 RT-PCR# Z & N AT FSGC7901/VCR4m
MDR1 mRNA#) &k SGC7901/VCR4HifE

GAPDH

MDR1 mRNA

B 1 RT-PCRIANESIIMFFTRSGC7901/VCRAAIMDRI
MRNABIZRIL. M: Marker; 1: SGC7901/VCRZHJEA; 2-5:
78 DUMKEOVE 2R BE 43312010 20, 50, 100 umol/Li
MDR 1 mRNAMFEA.

P-gp 170 kDa

p-actin 42 kDa

—
N
w
N
wv

B 2 Western blotENEEDIMRFH FSGC7901/VCRIBIE
DP-gpBEEBIFRIL. 1: SGC7901/VCRAANEZ; 2—5: & DItk
HIVE AR EEANB2410, 20, 50, 100 pmol/LIAIMDR 1
Fik.

300 bpZeAq T B A4, STt =P/
J317 bpAHFF, £ 250 2540 ftkSGC7901/VCR
FEAEMDR1 mRNA i B 352k, K L4346 € 557
P iE7R, SGC7901/VCRAIHfIMDR1 mRNAZK -
B 5 3 DUMK IR 1 VR 384 K, L3RR AP IR
FREAIS, 5 20 IA] LU A AR S it-27 2 7(P<0.05, J&11).
2.3 Western blotiEM| & & N A -FF1 FSGC7901/
VCRZE e P P-gp & @ 64 & ik i 245 40 bk A7 AE
P-gp )il B 2Rk, 2Rt AN R E Fr 345 D AR A R 21
(ZIRIESr 30104 204 504 100 umol/L)fE ] T
SGC7901/V CRJ Al 40 iy N P-g p i [ (1) 147K
SV, P R AT RO, B VMR E
BINP-gp )2 IE BT T, SR AR BRA,
LSRR ASIRIS UM B o AL b iR 22 e LA
1 P<0.05, [E2).

3171E

FERRE, BIET R O 3 S R (8

JFE L il B AR TS AL F R TS
AEE, HSEAAERAKT20%. BEFTUEN], B 4
L {IMD RAFIP-gp 75 Jif 987 40 M 62 b 1) ik o e ik
HEYIF MY, P-gpill il K AT PEE RS fE
&, BT 20 B T Cat B 1 A B OB Y
21 M3 2040 M 4 AT 2R R B, Ak
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VE R 59 1 7= A= i 24, L ST (1 R Al
“OpEE” ARSI EIRT-PCRAGIN, RILAE
SGC7901/VCR4 iR A MDR1 mRNAT &
JER K, FEBE VAR ZAE R R EE 38K, 4 5l
KIAMDRI1 mRNARIE K8, $2
7 UMK B i 25 (W /E AT B 5 R IMDR1
mRNA KL 5%, i Western bloth il A [7] 25 5]
SGC7901/VCRIIP-gpRIE TSI, KB 2541 i
R i 5 205 R P-g p it 45 20 985 DUAR 2815 FIR BE 1)
KM R IE N B, $oR i DU AT LA HI7/EMDR
H S B E H A P-gp I R IE, 3% Z [MA7AE 7 L
AR R R, 10 R W L /R F ] fig i o 1%
IKP-gpl R IL KB ELEIZ/E R R MDR1, #
SRR 24 200 J 6T 0 I IRe 24 40 (¥ SR, T 3
MDRI.

M a5 3 o A6 I P-g pli S ) 9 IR
FH123, CUESEAER VARG TE . (R0 MR FE
YERTR, T 25 4 ik ) 2 PF ] 1239 5 ] 1] A 1
. UL HHALEVE DUMAELE I, Bihyss 40 i & AR A
PrHUI12368 ) T B, il FEACP-gp ) T fig, 3
SR 245 40 0T 470 e 98 24 ) PR R P, O B 35
MDR. [H A3 50 UE S o — i 249k 5 1 3% D
AT G W 2 25T 2540 U RHC T-8/V CR A
N TN 2 251 25 40 UM CF-7/ADM, 453
AN DUMRRT 23 G e o 2 2 25, Lt 2
A MR N P-gp 2 IR 20 1B 123 [ 5 ' i 44
n, BERHSLANE] T P-gp A HER

T, BIPRS00 I8 40 P A 4 2 1)
oM BN REAE . 5 S R Al R T
Wil Z 2y 2. He LA S 0 45 T IR
K BREETIROE, %R F T HelaZi i, 3L
XoF 240 6 384 B 1) L A AR FH AN B A, (R L] B
T Ik 2 B A/MES B 1 P A S o 4 P i R
(9 B KA S Al BV 12, I e HoAh X 5 5 i e
0 U T R S 5 v A5 BIIE S A0 i A R
— P L T A T, e 9 S [ DNase 1 Fili%
(B Sl SU PN UR AN I =t/ Y o
(R T, (At 40 B A0 4 5 1 A it T 08 315
FT0 EP T VUK E T2 s i A (R ke
A, BRATTE L U A AL, S v DL
FRER T FEIP-gp I ZRIAE AL, vl GEIE I — R A&
S 8 S5 I SR8 T L pA) A S TR RS T
g6 0 P PR T

0 P I 9 S U AR A 2 2 B
B2 ARG AR T AR R R O R, R 2
SFMDR1FIP-gp 435 F g i A4 24 oh gt .
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