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An Experimental Study of the Huaier Role in Reversing Mul-

tidrug Resistance of Chemo-resistant Gastric Cancer Cells
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(1. The First Affiliated Hospital of Zhejiang Chinese Medicine University ,Hangzhou 310006, China;
2. Zhejiang Cancer Hospital ,Hangzhou 310022, China)

Abstract ; [ Purpose ] To investigate the effect of huaier on the multidrug resistance(MDR) transfor-
mation of chemo-resistant gastric cancer cells(SGC-7901/FU).[ Methods ] CCK-8 method was used
to calculate the 50% inhibitory concentration (ICs) of SGC-7901/FU cells. glutathione reductase
recycling assay was used to determine the GSH content of SGC-7901/FU cells. Flow cytometry
was used to determine the apoptosis rate of SGC-7901/FU cells. [Results] The level of GSH in
SGC-7901/FU cells [(13.20+1.51)nmol/10° cells ] was significantly higher than that in SGC-7901
cells [(6.47+0.85)nmol/10° cells ](P<0.05). Huaier could inhibit the proliferation of SGC-7901/FU
cells, the 1Cyy value was 2.43mg/ml and 2.04mg/ml, respectively , after 24h and 48h exposure. The
combined used of Huaier,at 0.1~0.5mg/ml concentration, could increase the GSH content and the
chemo-sensitivity of SGC-7901/FU cells to DDP and 5-Fu. The value of apoptosis rate increased
significantly through simutaneous use of Huaier and 5-Fu (P<0.05). [Conclusion] Huaier could
partly reverse the chemoresistance of SGC-7901/FU cells,and the underline mechanism might in-
clude inhibition of GSH sythesis and induction of apoptosis.
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ERURMER AR AL, W1 BRT R R X 1 R T 2 2
Jitl MDR #4386 57 308 DA B AR FIBLD, DA SRy ik — 25
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1.1 # #

R 40 M BR SGCT901 W [ Hh [ RL 2 B L iAE
4 j & ,SGC-7901/FU & SGC7901 () £ Tit 2 41 il
Pk, 5-Fu 3 2575 S LT 250 | Sy 38 B i3 A 53 e
V55 A I K W AE 5-Fu 1 S w3 1 258 7
DDP =/ A4~ [H A= 4 24l A7 BR 2 v 2 41 GSH A6zl
WA & A ot AR TRA R G4 T RP-
MI 1640 1557 AR U H Gibeo 23 v 5 U HT 3
1 20 M 5 (MITT) | A Ak P9 B (PT) . — I AR (DMISO) 1y
H Sigma Al ; MLERE HE AR E K 25 A7 RA
AL B 20 MLER B T 20ml S e SRk T,
0.22pm 3 AL U8 R 2o 98 /5 45 2] 100mg/ml fifi 55 W, T
=20°CK WG AE , e F HT A% 5 , FH RPMI 1640 15 57 58
5 T 8 BT 5 v 2
1.2 /5 %
121 mpii

SGC7901 .SGC-7901/FU 41 i 78 & A 10% it 4
I .10 000U/L 75 % % Ml 0.1¢/L %% % % 9 RPMI
1640 & A 37°C 5%CO, B AE i R SR 1K
1.2.2  MTT &4 m) 4 i 3% 34

HUAL T8 $0A: K0 MKN4S 41 i, 74 40 i
WP R 5x10%ml, PAAEFL 100l 370 F 96 FLAK , 3%
7% 24h J5, FE B, SIS A R R 25 Wk B Y
RPMI 1640 5% 1001, AR 45 52 50 75 22 4k 2L 45 5
9% 24 48h J5, LA Sg/L MTT RYI5 M 5% 4h,
FEEBFRW, MA 150 B DMSO ¥, I ¥ 55 77 W
10min , JH BEAR SR TSGR, #60% K & 570nm ,
HRALRIBOEBEE (), 06 5 (fu)=(Zi Y SE 5 20 A
S LA /40 B % B 2 A SF 2 0E ) x100% ; 30 i 2R (fa)=
17715 2R (fu), FIH PR fa/fu=(D/Dm)m , B i1 L
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X H 4R 6 & . Y=lgfa/fu, X=lgD,Y=mx+a, log
Dm=-a/m [ D Ry 295 &, Dm Sy 85 it (A
TR 2k 50%0 1 259 ) i 1Cs), m AR Ja S #
PR JTER S e e R

it 25 1% %= 1C5o(MCF-7/AMD)/ICs, (MCF-7)

W B = 1Cs, (MCF-7/AMD Pl AMD)/ 1Cs,
(MCF-7/AMD 1% AMD #1 BSO)
123 RX AR e e A =

B ICE K TH 4 B B2 T 6 FLak , L & 2x
10° S 4IHE , F A T RE 9% 24h J5 5 LW INA S
A AR e M H R 5-Fu WIS 3R 2ml, B2 H
X HRZH Uk 2k B 5% 24h J5 , H RIS AL B OISR A
il A AR Y R R T A S A G2 I 100l
1 FITC #3512 8 Annexin V (20pg/ml)10pl, % i & 56
30min, F A PI(50wg/ml)5l, ##5'% [ i Smin J& , il
AGE A B W 400wl , ST BRI 3 X A0 A R AT
K, B4 X B A AN Annexin VA1 P1, 424 FITC
FPL GRS B ] P AR 4 A G2 BRZH L
S EE . A2 F GBI 41 . Annexin V (=), PI
(=) A PN R T 40 FITC(+),PI(-); A %
B Ay i 1A 9 T 40 i RN IR 6 40 B . FITC(+), P(+) ; 22 12
2 Bk A0 B S A Ao i b AR B SR AE A
1.2.4 PN GSH 4-& 0 2 (GSH & 7 B 8 2R i)

T B A K 0 G 40 L 2x10%/L 42 Fk 2] 25ml
B, Sml/ ; 40 B S BE 24h J5 R E AR 3
L, BENE AN [ BE AR B 1ml; 15 5% 24h J5 W4
YA, i 100l 10mmol/L £8 PR ; f2 &2 VRl 3 WK, i 1
41 e 510 000rpm/min 5.0 Smin; B3 W 100wl il
50l 10%fii 5K % FR IR 5], 2582 11 510 000rpm/min £
O Smin; B8 W% GSH I 5 8570 & /R v i 5
752 43 S FE T 412nm 4 0.5em Y48 L A St 5
FE{E (D), GSH 7t (nmol/10° il i) i3 28 X0k

W78 D AAE-IE 25 18 D E
PER DI HE DH

xhRE RS He BE (0.5mmol/L) /4 a5 (L-1)
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125 %itsam
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Note: A : The measurement of chemoresistance in SGC-7901/FU cells. B:The measurement of GSH content in SGC-7901/FU cells.

Figure 1 The measurement of chemoresistance and GSH content

2.1 SGC-7901/FU ZHAE By 25 45 1 B GSH I ZE4L

5.10.20.40 .60 .80pg/ml ¥ & 5-Fu fE
FH 48h %F SGC7901 .SGC-7901/FU 4 i ¥4
B & ) 0 4 T, SGC-7901/FU #Y 1Cs, {5 K
(62.4+647)pg/ml, & =T SGCT7901 (P<
0.05) #ife ,SGC-7901/FU Ky ifi 25 5 50 2.6
fi%(Figure 1A), SGC-7901/FU 4ifa N GSH %
T [(13.20+1.51)nmol/10° 41 g ] SGC7901
2 i3 [ (6.47+0.85)nmol/10° 41 Jfd | 5 3 14 5 (P<
0.05)(Figure 1B),
2.2 BEBRE SGC-7901/FU 40 B 1 58 #Y
A

EREIR 1.2 .4 Smg/ml ¥ B B M B3
FAEH 24h K 48h ], ¥IRE L E M SGC-
7901/FU 4 ifd 33 5 (P<0.05) , H. 24 ¥ ¥k Ji
R AE B[] AR 40 ) 20 e 2 vk R
WA H P (Figure 2), H:AEH 24h 48h (1)
I1Cso 53 5% 4 2.43mg/ml Al 2.04mg/ml, i
0.25.0.5mg/ml ¥ i 9 # B 2 7 X SGC-
7901/FU 4 it J5 BH S 4 4B H o
2.3 #EEE X SGC-7901/FU 48 fin MDR
KR 1E R

£ 0.1~0.5mg/ml ¥ i 38 FEl 9 AL HR 5
XF SGC-7901/FU 4 Ji 3% 58 Jc 12 & 1 il AF
M, 5 5-Fu.DDP B& HZjEF, w]{fi SGC-
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7901/FU 40l Jil %F 5-Fu . DDP )8R 38 i 1Cs, 341 11
B, 5-Fu Al DDP 3 5 A5 500 0 8 1.23 /5 1.31
5 1.74 4% .2.07 % . 1.95 f5 A1 1.21 % . 1.26 £5 .1.63
5 1. 35 4% 1. 87 5 (Table 1),
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Figure 2 The inhibition effect of Huaier on SGC-7901/FU cells

proliferation

Table 1 The reversal role of Huaier on SGC-7901/FU

chemotherapeutic resistance

Huaier 1Cs(pg/ml) Reversal multiple
(mg/ml) DDP 5-Fu DDP 5-Fu
0 1.42+0.21 64.57£5.51

0.1 1.17£0.11 52.12+1.39 1.21 1.23
0.2 1.12+0.24 49.19+2.52 1.26 1.31
0.3 0.87+0.13 37.18+£2.79 1.63 1.74
0.4 1.05+0.15 31.12+1.25 1.35 2.07
0.5 0.76+0.09 33.08+2.08 1.87 1.95
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24 BREREXNMEHAMA GSH & KK

0.1.0.2.0.4 .0.5mg/ml ¥ & #L H-12 B £ SGC-
7901/FU 40 i 24h J5, 40MIPY GSH & &t 43 51 F %
25.1% 24.1% 34.1% F 34.4% , 5 %F 08 4 40 i 9
GSH % fAH LB AT 1 25 14 22 57 (P<0.05)(Figure 3),
2.5 BEREX SGC-7901/FU 4 kA - B &

it 3 A M A 53 B 25 SR & B 10pg/ml 14 5-Fu
AbFE SGC-7901/FU 4f s, 4nf 35 A 0.2.0.4
0.5mg/ml ¥ 5 ML H-2 B AR ] 24h, 4 i 4 7223255 5l
N 2.1+0.3 .4.3+0.4 .8.9+0.7, 4 I & 7 T X B 4H (P<
0.05) (Figure 4),

3 3 i

RRESPR NIRRT DI (U Tt S N Pl

PR S 23 v 24 (AR BOA RO I1) S AT 28 W A A
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L3 i B S T RE | LR A3 R R 7 S R
240 08 T Y A S D) A R 2 R A G AR
VR TSR 5T B R WA E R T BE A ) 15 i 4 e
BETE | IO UEA 45 AL 7 25 M A U B
e e B AL I 25 R i VR e AN A AT

e i — A O A 9 24 40
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A 5 4 7 L IR A Ao T 4 T A 40
B . YN A YT 2 W SR I A U T 24 40
SGC-7901/FU () MDR . HHif, & A 3 2 Bk 5¢ fie il
TRHEE WP R AL I E e FL
i g 5 A P 6 9 A (DG T JECGT TS 245 240 i 3 5 1
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Figure 3 The effect of Huaier on GSH synthesis of the SGC-7901/FU cell

RO R B2 B AE FH 24h K 48h B H¥IRE I
FAMH SGC-7901/FU 41 a3 o, L0 i
2R 55 e JEE R R4 A P | 3k 4 7R WL H IR
Xt 5 9 T 245 440 1 4 Gt A A A A
H. [RIEE ABEE 6 B R 0.1~0.5mg/ml ¥
JE 9 A B B2 B % SGC-7901/FU 41 g
B 5 TC o 2 MR AE AT X 5-Fu
DDP A9 U238

2 25T 250 ML AR 2 52 4%, 22401
il 22— 2 i IR 441 B X Bt 98 25 9 ) = Bh Ak
HE o A8 BT R AR 2E R 48 B A3 e H Ik (GSH)
Hl— Z 51 55 HAH O i i a0 43 e H K 7%
fits (GSTs) 4 I H kit 44k ¥ il (GSH-Px )
PR, AR PUAS KRBT (A 54k (8 1
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Figure 4 The effect of Huaier combined with 5-Fu on the apoptosis rate of SGC-7901/FU cells
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Y)W KRB R 58, WF9 R, 7 MDR & 4= i
T, £ 251 25 46 5¢ 25 1 (multidrug resistance-asso-
ciated protein, MRP) il i 2% 5z HL K i 25 19 GSH
FAETT 24y e [R) 2 H L A0 DT fin S 40 Ji P9 245 ) HE
W BRIk PR A AT 2 T 255
i Je 240 REL TR 245 7 1) AR A PE A AL Y GSH ZKF- 1
EFHE L AL TR B GSH ) Rk K
55 BEARIA ARG R LST A SE A O AR
it — 20 Wt 58 kB0 B e T 25 Bk SGC-7901/FU ' GSH
P i =T SGCT901 4L,

0] GSH 17 1 Rl A7 R0 3 s Ayt 250, 43
W BSO & —Fh AN T &2 2R, B2 GSH &
P 7 ~y- 2 2 I - e 2R 5 U (y- GCS) B Ak
il 70, BERH AL T 4 &M 5 2P Med me & s K, #E T
il 38 B GSH A 1%, 51 GSH B = [R] i oy F 41 g
N GSH & B FEA%, ff GST AHREMEAL 2 e H Ik 5 2%
JE P A ML 25 A G, 25 AN HESSL | DT 3 i AT
2510 20 B MR AE a8 B3 4 MDR &R Stk
— ISR R A R AR T I 25 L, At
FEOMT T MLER B X GSH e (52 1) 45 51 % AR
L B TE — i R B2 YU LN e W 1 I SGC-7901/FU
ML GSH &k, T BRI GSH. % 12 52 i)
FEXTEE /N, 33 158 B A0 R 8 T T 245 1) 306 2 A FH 45 %
RN GSH & A 5%,

P HR B B Ak i 25 I ML A 1T RE 515 St
AT A O PR SR K M H R e
5 5 FL M g 4 P — 2R e MCF-7/R B I T2 2 i
T O = R SR e 2, FRATT Y TR A B R MR R
5 DDP BX A AR W& B0 B A R TR IRE
i L BH A T Gy/Gy W, A B 5% 32 s R H- 32 7 fig 1l
SGC-7901/FU 4 i 1 7= % B . T & R I8 58 40 i Lo
5176 B 4 25 Ak, 45 M E- R 396 % SGC-7901/FU 4
L B4 TR 245 1 T BE S 5 R T AR T O

g bk, MLEORE SRR B ] T 24
Y il SGC-7901/FU Fy 34 58 , i GE 3G in X £k 97 i) B

Mo 2 2016 £ 4% 22 A% 2

JEAE 0 EE MDR, T 3 gt 5% 71 1 0T AE 2 i R i
A0 PN GSH 5 8 18 i Xk 48 i O T SE B

SEH .
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