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[ Abstract ] Objective: To explore the reversal effect of Aidi injection to human hepatoma cell line,
Bel-7402/5-FU, a multidrug-resistant strain, and the possible mechanism. Methods: The multidrug-
resistant human hepatocellular carcinoma Bel-7402/5-FU was established by increasing concentrations
of fluorouracil (5-FU). The sensitivities of BEL-7402 and Bel-7402/5-fu to six kinds of chemotherapy
drugs (5-FU, ADM, MMC, MTX, CTX, and CDDP), and sensitivity of Bel-7402/5-FU to Aidi in-
jection were tested with CCK-8 method. Half lethal concentrations (ICs,) of the 6 drugs to Bel-7402/
5-FU, and resistence index ( RI) of Bel-7402/5-FU to these drugs were calculated. The inhibitory
rates of different consentrations of Aidi injection to Bel-7402/5-FU were observed. Expression levels of
resistance related protein 1 ( MRP1), P-glucose protein ( P-gp), and programmed cell death 5
(PDCD5) in Bel-7402/5-FU cells treated by Aidi injection of ICs,concentration were detected with
Western blot. Results: 1Cs;s of the 6 drugs to Bel-7402/5-FU were significantly higher than those to
Bel-7402; In Bel-7402/5-FU cells, the protein expression levels of MRP1 and P-gp were obviously
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higher and the expression level of PDCD5 protein was lower than those in Bel7402 cells(P <0.05) ;

The expression of MRP1 and P-gp proteins was down-regulated after Aidi injection treatment, while the

PDCD5 protein was significantly incrased (P <0.05). Conclusion; The Aidi injection can reverse

multi-drug resistance of the Bel-7402/5-FU cell line. The mechanisms might associate with down-regu-
lation of MRP1 and P-gp, and up-regulation of PDCD5.

[ Key words | multidrug resistance; half maximal inhibitory concentration; drug resistance index;

cross-resistance ; Aidi injection
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L1 4 kk Ml

MR AR Bel-7402 (e st Bl E MR
FRN#]) , RPMI1640( Gibeo) |, i 4= 1ML ¥ ( Gibeo ) , 3
TR (53 N 2 A 245 B A R 7)), CCk-8
(bt R FE A RN T ), 56R E0E (5-FU,
1 ¢/ ,Sigma 2\ 7)) , 2 & (ADM, 10 me/ 37, sig-
ma A ) , #2585 2R (MMC,2 mg/ 37, sigma A H] ),
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FH RS (MTX, 5 mg/ 37, sigma 23 ) , 3578 it Jlie
(CTX,0.2 g/ 3% ,sigma A\ H) ) , 41 ( CDDP,20 mg/
X,sigma N H]), RPLAZ A A MHLEER 1
( MRP1) $iiA ( 2 1# Novus Biological 2y #]) , BRPTA
P-WEEE 1 (P-gp) LA (3£ [E NeoMarker 28 H]) (et
NP ASE T K+ 5 8 1 (PDCDS) Hi Ak (AL K4k
BB ) , cocktail ZLfE MK (25 = KA #]) , ECL 125
(BaRAA)
1.2 i
1.2.1 Jif#% MDR 40 gtk Bel-7402/5-FU it # 7.
O K A 41 Bel-7402 , 314005 1
PRI EE N 2 mg/L 1 5-FU Br g b 45 5% 3
~5 d, 308 1 RBETJG R AT, B R AF
WREY 5-FU i dkaedt 55 3 ~5 d, 575 BiF &
FET 5 RA 2 0 A0 JE, i A3 5510 s i A5 ik B2 1Y 5-FU
iR, B8 LRP R, 4 MG, MR 7ES
20 mg/LfY 5-FU {85 752 0 fe e A KIS ME, 1%
YN FR A 248 Bel-7402/5-FU, B4 5 520, fff
Bel-7402/5-FU il 7 &% 5-FU ¥ BE A 20 mg/L 11
FEFR W AR SR SR AR R L 21, S 2 A
254, LB B RPMI 1640 B30 15 57, T )5 28
IBESE
1.2.2 Bel-7402 F1 Bel-7402/5-FU 4 g %f 6 ik
ST U SR cck-8 R, BORH AR K
11 Bel-7402 4 A1 Bel-7402/5-FU 4, & LI
FEHIAL 1 x 10°/L 41 il B 4% A0 T 96 FLAR, ALK
RFN 200 pL, 3555 24 h J5 {7 40 o s BE |4, o
o e REFR, o A ML 5 6 21, 4y 45 T 5-FU
CTX(2.5.5.0,10.0.,20.0.40.0 }% 80.0 mg/L),
ADM .CDDP(0.1.0.2.0.4.0.8.1.6 }23.2 mg/L),
MTX(0.25.0.5.1.0.2.0 4.0 } 8.0 mg/L) , MMC
(0.75.1.5.3.0.6.0,12.0 }% 24.0 mg/L) kb33 4
L, BB B 25 B 4 AL IR 4 AN
AT X REEL 4 AN AN in 4 L iy PBS A S 98 & £L
RSB SF 48 h JT, BR 2 B AR, P LD e B
TR AR ZL R 7 24 h S A b A cck-8
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LU S BEAE (OD) , 1155 6 Rl ik yT 259 X Bel-
7402 % Bel-7402/5-FU 4 i (1) 50% f I R (e g
118 Bel-7402/5-FU [y Tit 2545 %0 (R1) , RI = Bel-
7402/5-FU (1% 2 %4 BFE #k B2 (1C,, ) /Bel-7402 1)
ICy o
1.2.3  Bel-7402/5-FU 4 ffg X 3t 33 5 80 17%) S gk
PE SR CCK-8 IAG I, 43225 A BRAH (75 Bel-
7402/5-FU 4 a i RPMI 1640 35520 200 wL, % &
4 L) A SR A (A AR 5,10 .20
40 .80 } 160 g/L W55 200 pl, F2H %% 4 4
ZAL) A B S ) 40 A R FH AR A AE 450 nm K
T2 OD {f, 1144 Bel-7402/5-FU 21 fifd it 3¢ 38 7
S 1Cs, .
1.2.4 MRPI .P-gp % PDCD5 H[4#ik Western
blot JEA& I , 5255454 Bel-7402 41 ffi 41 . Bel-7402/
5-FU 2 20 J2 1C, 1Y 33 7 5 W AE FH IS 9 Bel-
7402/5-FU 44, 4> BN A 200 wL % coktail [
SUF WIS W E PR, S0 wg HE
IR BRARTUA DR S 4IRS N A _EREGZ vhii s
F37 C ik 'E 40 min (% (1AM, F 10% SDS-
PAGE BEEHL VK73 75 2 ~3 h, B EHMEE R
PVDF i, 23~ 1 5% (AR #4581 3 4] 40 min,
IRAAE N —HeH 37 CHEF 2 h, PBST 35t 4 K x
8 min, LA %17 37 CHFHE 2 h, PBST % 4 K x
8 min, SR M ECL I 03 % €5 I (8 FH &I K114
ST A B AR R OD B, DA B-actin & 1 1E
HNZ, FH &5 N2 (B-actin) 45747 OD (HZ
FeAE B8 R ik i, A R 4 IR,
1.3 Siifeghb g

iR H SPSS 19. 0 B4k A7 581t 534, 155
Bel-7402 41 Jifi fl Bel-7402/5-FU Ziffix} 6 Fifky7zh
I 1Cs " HHE VORI IR £ AR1EE (v +5) FR,
B LR FHA IR 2 5 25 03 A s PIREAS I B LR
FHIRSEAEAS ¢ K550, P <0. 05 Fon2EF A geit# Lo

2 #HR

2.1 Bel-7402 4 fits }2 Bel-7402/5-FU 4fi ffii %} 6 Fi
1eI7 251 i U PR

55 Bel-7402 2 i %F 6 kT 2459 1 1C5, 1 1L
3, Bel-7402/5-FU 4 fg %t 6 Ffbyy 259145 1C5, (H
BIE T (P <0.05) , 4R B AN [R) 72 B2 A Tf 24
P, % 5-FU ,ADM ,MMC ,MTX ,CTX ,CDDP f#] RI 4}

Sk 21.21 £2.73 8.19 £0.53,10.05 £0.16.23.75 +
2.755.59+0.42.18.19 £0.04, W& 1,

£ 1 FF9E Bel-7402/5-FU 41 o i 25 M 4b 3 4 &

(x xs)
Tab.1 Test results of drug resistance of hepatoma
Bel-7402/5-FU cells(x +5)
X 1C5, (mg/L) Al
271 Bel-7402 Bel-7402/5-FU

5-FU  12.787 £1.669 266.73 +0.41'" 21.21 +2.73
ADM 1.37£0.07  11.23 +0.09” 8.19 £0.53
MMC 2.21+0.04 2211 £0.64"Y 10.05 +0. 16
MTX 0.26 +0. 02 7.05 £0.62" 23.75£2.75
CTX 4.82+0.43  26.93£0.36") 5.59 +0.42
CDDP 0.24 0. 15 4.45 0. 11" 18.19 +0.04

) 5 Bel-7402 ZHAAH L, P <0. 05

2.2 BGHVESHEN Bel-7402/5-FU 21 Jifd 1) 41 i %

AN e 32 1) 3 T SR K (5.10,20,40 .80 K&
160 g/L) %} Bel-7402/5-FU 4 }d % 31 41 28 45 51}y
(3+0.84)% . (14 £3.55)% (25 £1.49)% . (30
+0.71)% . (34 £2.95)% . (47 +4.32)% , ffi [l
SPSS19. 0 T4 3L 3l 14 5 ¥ X Bel-7402/5-FU 4 Jifd
(1) 1Cs, A (106. 43 +1.84) g/L,
2.3 MRP1 P-gp } PDCD5 & H KA

Western blot 2% i i 7/~ , MRP1 ., P-gp 7£ Bel-
740/5-FU 2 Jifd i i 235 7K - B ik 55 T Bel-7402 4
fiil,PDCD5 BH A% F Bel-7402 4ifi (P <0.05) ;£
i 1C5 3l S A HIJS Bel-7402/5-FU 4 ffd rh 7t
=) MRP1  P-gp 2 11 3R A 7K F- FIFEAL Y PDCDS
H A FRBKERBHH (P <0.05) , WK 2,32,

*£2 =44+ MRPL P-gp % PDCDS & & 48 %t

KKEE(%)
Tab.2 Relatvie expression levels of MRP1, P-gp
and PDCD5 proteins in 3 groups of cells

415 MRP1 P-gp PDCD5

Bel-7402 0.377 £0.684 0.442 £0.497  0.847 £0.451

Bel-7402/5-FU  0.925 0. 654'0. 991 £0. 194" 0.507 0. 932"

Bel-7402/5-FU+ S 0. 619 0. 799 *0. 686 =0. 346 1.193 +0.200*
(1) 5 Bel-7402 41 4%, P <0.05; ) 5 Bel-7402/5-FU 41 Ho %, P <
0.05
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11 Bel-7402 4113 ,2 Wy Bel-7402/5-FU #Jifi,
3 3 Bel-7402/5-FU + Y3t 13 5
B 1 MRP1.P-gp % PDCD5S & & % ik K F
( Western blot)

Western blot results showing expression levels
of MRP1,P-gp and PDCD5 proteins
W ik R I, A7 ROCR B, B S g i 2 17
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() MAPK {55 %% ‘33 8% 1) 005 , AT 3 BUHH i 4
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6 Tl AL T 25 W 1 1Cs, W] 2 & T R A 40 i, 3d i
Western blot 7% 45 5 i 75 i 25 41 ffd #F Bel-7402/5-
FU 1 P-gp ¢ MRP1 W] i 5 TR A 4H i, 1fii PDCDS
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