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X B 2 X BTiE Hep3b 4058 4 KB W @ 1EH

Fos & IR BRI ATE R, BT
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(400016 IR, T RBERI A 252 Be 25 W o T =, AR Bl )

HiY 80085 2 5% (tetrandrine , Tet) Xt i3 Hep3b F1 Hep3b/5-Fu I A K 54 ma . Jiik RSN

WS 45 A A QIR MTT il Western blot J7 ¥F5¢ Tet(0.33 ~ 1.0 pg/ml) ¥ 4 Hep3b 5 Hep3b/5-Fu 414 K 1y
PPV AL B Tet 76033 ~ 1.0 pg/ml I SRR IE Hop3b A1IBAFIE %50 5 F1 1.0 p/ml 53 5275 5-Fu Xf
Hep3b 4HIHY 1Cs, , fELIFIE 5-Fu XF Hep3b/S-Fu Z1IHY 1Cs 0. 33 ug/ml {1 Tet B 1A cDDP Xf Hep3b/S-Fu 4iIAY 1Cy,
i 0.5 1 1.0 pg/ml WK cDDP %} Hep3b/5-Fu 4iHafY 1Cs, (P <0.01), 1.0 pg/ml ) Tet {EJH 48 h J5{#i Hep3b 42
i) P-gp Al MRP1 F3AW1 5 1 (P <0.05) o Tet HJE Hep3b 2 i A 1A — 5 #0075 FiT, 2 Wk 3 Tet ¥4 Hep3b/S-Fu
YHLXT S-Fu 25 F3R cDDP X Hep3b/S-Fu 41 K IR, (AR B 43 BRI Hep3b 4RMAN Hep3b/5-FU 41y
5-Fu fl cDDP i 25, 851 Tet X Hep3b Fl Hep3b/5-Fu 4 A 4 5 v B2 AH DG (4 0L 1) VE T, JHCA B it 245 40 i 42 Jee 1y AL 1
FE 54Tt P-gp Fl MRPL 354 5.
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Dualistic effects of tetrandrine on growth in human hepatoma 3b cells
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[ Abstract ] Obijective
3b (Hep3b) cells. Methods
effects of Tet (0.33 to 1.0 pwg/ml) on the growth of Hep3b and Hep3b/5-Fu cells. Results
a decreased survival rate of Hep3b cells in a dose-dependent manner. Tet of 0.5 and 1.0 pg/ml significantly
increased the 1C, of 5-fluorouracil (5-Fu) to Hep3b cells, whereas reduced the ICy, of 5-FU to Hep3b/5-Fu
cells. Tet of 0.33 g/ ml significantly increased the ICy, of Cisplatin (¢DDP) to Hep3b/5-Fu cells, but that of
0.5 and 1.0 pg/ml significantly reduced its ICy, to Hep3b/5-Fu cells. Treatment of 1.0 pg/ml Tet for 48 h
obviously resulted in an up-regulation of P-gp and MRP1 in the Hep3b cells (P <0.05). Our results indicated

To determine the effects of tetrandrine (Tet) on the growth in human hepatoma
Flow cytometry, MTT assay, and Western blotting were used to investigate the

Tet resulted in

that Tet exerted inhibitory effect on Hep3b growth, and it at high concentration reversed the resistance of
Hep3b/5-Fu cells to 5-Fu and enhanced the cytotoxic effect of ¢cDDP on these Hep3b/5-Fu cells. Conclusion
Tet shows a dose-related dualistic effects on the growth of Hep3b and Hep3b/5-Fu cells, which might be

related with the up-regulating of P-gp and MRPI.
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P Tet Xf 40 45 A FL It &% MDA-MB468 F1 MDA-MB-
231 A\ 45 79 HCT116 F1 SW460 . AR i PC3
DU145 2R M AI MRV E IR IC A 1 ~5 pmol/L;
Tet 5BTEE 2 KB 0E S5 B R 24 P 5k A fif
A7 B P 0 e g i 25 B R,
INERER S ELT e £ T Ah , #E — o Wk BE T Re A 1E Bs 57
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F1% P8 200 S S 24 1 7 A A 25 B R e ik AT,
A WEEXS Tet IGTUIR1E AT RGEH AR . N
I, AR S AR ST 85 5% (9 8 Hepb3b 2 o 50 bk
N 25k R %t G, 5% Tet B 85 HoA PR 25 &
JHIS e 240 0 A= 4 RS20, LA Tet 41 D BT MR 25
Py e P Rg 22 24Tt 245305 54 700 FH T RIR T 7 25 2 I Rg 114 m ]
SR

1 #ESH®

L1 MA#HEHE

Hep3b 1 Hep3b/5-Fu T4 20 g 5% ( 5 PR 13 AT AT 5 e 42
i), P-gp MRP1  LRP F{$T N BT (M H New Marker A #]),
Trizol Reagent 377 &5 ( Gibco Company, USA) ,NBS (M PUZEH
Y TR BRA D) , 5842 RPMI1640 2 fifd 1% 57 4 ( HyClone,
USA) , P HHEAH M i (MTT) (Sigma Company, USA) , LA PN BE
(PI) (Sigma Company,USA) ,5-F /R 8E (5-Fu) ( Sigma Company,
USA) i1 (eDDP) (LLARSF & 25 ) , BB ik (Tet) ([ 24
A A S E T, > 98% ), T 2R ML 7 AL W ( Beyotime, 38 25
KAEYIBARBIFET) , A A7 DMSO( Sigma Company, USA) ,
SR IR AR A  HemasGn 34 A oA sl

A5 554 ( Costar, USA) ,SW CJ-2FD A& TAES (I8
HdE B 2 Z2 0 w)) , CO, 20 i 5% 3% 46 ( Thermo Forma, USA),
TE2000-U 8] & 422 & #%5% ( Nikon, Japan) , 7 24l ifd X ( Becton
Dickson FACScan,USA) ,TDZ5-WS £ 441 A s F A7 5.0 0L (K
YOS ES O B8 AT BR 23 7)), TCS-SP2 B 38 5 4k 5 2 4 4
i (Leica, Germany) ,E201 % pH 3 (_F36E 8 T ROLEAR AR
OS] B 5 9% 43 7 {X (SUNRISE TECAN, B #] ) , LDZX-
40BI 573 B 3l i #2800 K e (L9 2 DR T A
), WSZ-261-79 i PE K I F (ALt BT Sl il 4 ) ) , BP
211D 43#r K- ( Germany , Sartorius company )

1.2 f33 iR BT & F AL

HHEAE 37 °C 5% CO, MuFR M A MR TRAah 5. o5
FRWN 5 10% FAK T NBS [ 58 45 RPMI1640 40 g 15 773k H
0. 125% [ /0. 02% EDTA WAL,

IR RCIRAS R 4719 Hep3b/5-Fu 1 F Hep3b 4i K /5
BT A 3K 50% fil G B 7EAH 22 B fUBE T IR 4N
MUIE LA I IR
1.3 B SmE R B4 5-Fu 3 cDDP #F Hep3b 5

Hep3b/5-Fu 4 g A K &9 %@

B 100 pl X%k K19 Hep3b 5 Hep3b/5-Fu 4l 5 x 10°/ml
I3 R T 96 LA, 5% 24 h SR SR IREON B AR Tet
(0.33.0.50.,1.00 pg/ml) BRI 120 wl, BE—HKEF 3 N
fL, AkZEHE 37 24 W 5 FRAR BN & R TRWR BE S-Fu i35 37 56,
i 5-Fu AL 43 5]y 166.7 .83.33.27.78 .8.333 pwg/ml,
T AS R VR BE 1) cDDP 1 B 5% 5, fili cDDP 283 B2 4351 Ky
1.67 .5.56,16. 67 .33. 33 wg/ml, #kLEE5 5% 48 h J5, il MTT
(1 mg/ml)20 ul, & F 37°C 5% CO, JFIERE 1) B S b ah 2

Bige 4 b REGH B0 7 % LR, TR E A
(DMSO) 150 wl, it 8 JRARHE 15 min, 5 £ A1) B 3 7643 1%
i T 0 3B, 570 mm K 00 0 i 6 7L 0 25
{1, AR,

e SBADEEIE o0,
R = e < 007

1.4 Tet xfam et 2548 X & & KL 69 %@

T Western blot #:43 4G P-4 2 1 (P-gp) \ £ 24T 25
M1 1 (MRPL) R 2540 964K 11 (LRP) iy &35k P Dk
fAf AR U1 F B Hep3b/5-Fu J& Hep3b 447 T 100 ml 537
HOBESE 24 h R, DA B AS TR BE Tet (0. 33.,0. 50 weg/ml
1.00 pg/ml) I FRIR , Ak LR 45 5% 48 h J5 TRV 11 PBS 52k 2
U B8] T s A ARG L 45 10° 4N A 0.2 ml RIPA 12 pl
PMSF, HAP e BUlB 17, EE 3 K, 45 R0 K&
TSI T7 1 LA AR o
1.5 %itZrk

PR HORER A ¢ T 15

2 HR

2.1 @mpak Ak

AHZE WS T UL Hep3b AU IE , HEF B %, KN4,
IEEA: K 55 Hep3b 40 i #H kb, Hep3b/5-Fu 40 i 25 0
Ak HA A KA (B 1),

A :Hep3b 48, ; B:Hep3b/5-Fu 4a 2,
1 1352 d J5 Hep3b F1 Hep3b/5-Fu UM (40 £ 244t x400)

2.2 Tet 3t Hep3b 5 Hep3b/5-Fu m o5& 69 % v

F 1 B/R,76£0.33 ~1.00 pg/ml ¥ BEEHI , Tet XF 15571
Hep3b 2 g 52 ik BEARMA 034 5 1. 00 g/ ml {off 48 ) 77 145 2%
TRER 64% A A7 o {HBTH Tet #e 5 %5 Hep3b/5-Fu 4fi Jifd JC B &
AUiTER

%1 Tet %} Hep3b 5 Hep3b/5-Fu HIATFERAIZMN [n =6, (x £5)%

Tet ¥ J& Hep3b Hep3b/5-Fu
0.33 pg/ml 82.87 £6.89 106.3 +4.28
0.50 pg/ml 85.37 £6.43 118.3 £6.51
1.00 pg/ml 63.77 £3.41 123.05 £10.34

2.3 Tet 2+ 5-Fu #74] Hep3b F= Hep3b/5-Fu m it & %
%

22 B/, Tet 0.50 F11.00 we/ml B @141 5-Fu %} Hep3b

ZMIAE Y 1C, , 1 Tet 1.00 peg/ml B i F&AI% 5-Fu %f Hep3b/5-Fu
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A TCso fH o S5HHE R, Tet 0.50 1 1.00 pg/ml 1] i 55
5-Fu X NFFREZAME Hep3b o iy A A0 45 FT, (R 58 5-Fu X
it 245 Hep3b/5-Fu 4i i 9 4 KM 1 (P <0.01) .

&2 Tet %t 5-Fu #J4] Hep3b 5 Hep3b/5-Fu Akt 44 i)
ICsy#M(n=6,%+s)

Tet ¥ & Hep3b Hep3b/5-Fu

0 pg/ml 231.71 £10.32 301.91 +16.53
0.33 pg/ml 224.92 +11.20 345.50 +36.87
0.50 pg/ml 277.41 +15.38% 297.92 +£20.47
1.00 wg/ml 479.83 £25.39? 4.73 +1.25*

a:P<0.01,5 0 pg/ml Mt

2.4 Tet 5t cDDP #74) Hep3b %5 Hep3b/5-Fu g it &
PR

33 R, Tet A EUFLAKH LS <DDP X Hep3b £H i {E
I 1Cs {8, (HGE T4 IO o Tet fRHMEEE (0. 33 pg/ml) 250
¢DDP % Hep3b/5-Fu 4RfBHY 1Cs, ,{H = (0. 50 ~1.00 wg/ml)
) 2 R AIR TCs, o 25 4RI, Tet W] AR 3E UKW Hep3b Filiiif 24
) Hep3b/5-Fu 40 %F cDDP [t 24 5 F i ik B Y Tet ) 5 25 4%
i ¢DDP %} Hep3b/5-Fu 4 il iy A= K MHIVER (P <0.01)

&3 Tet %t cDDP ##] Hep3b 1 Hep3b/5-Fu 20k 4 < HY
IC;®M(n=6,x %5)

Tet ¥ i Hep3b Hep3b/5-Fu

0 pg/ml 4.68£1.04 25.73 £5.32
0.33 pg/ml 4.97 £0.87 43.93 £3.61%
0.50 wg/ml 5.60+1.25 15.50 £2.35%
1.00 pg/ml 5.21+1.42 0.52 +0.36"

a:P<0.01,5 0 pg/ml sbix

2.5 Tet 3 Hep3b #= Hep3b/5-Fu #m it 25 48 % & @
F IR F R

M TC Tet FEAERT 3 B 245 2 K 85 11 7E Hep3b 4H I Hr (9 K55
7% T Hep3b/5-Fu 4 g ; Horfr P-gp ik it W] i & T° Hep3b/
5-Fu 4iififl, Tet {ET] 48 h J5{ff Hep3b 4t 3 Ffiifit 24 B K F2 3k
PR NS H5 R Tet AARLGH B 225, Tet /Ef 48 h
JE i Hep3b/5-Fu 4 fufk LRP B[R S0 ) J oAt 2 AR R 3A E
P H A ,0.33 we/ml f# P-gp RIKEFH LA, 1. 00 pg/ml f#
P-gp F1 MRP1 ({52358 g i (P <0.05,P <0.01), WLIE 2
4,

LRP(95x10*)—

B-actin(43x10°)—
MRP1(170x10°)—
B-actin(43x10°)—

P-gp(141x10*)—|

1 2 3 4 5 6 7 8

1:Hep3b;2: Hep3b + 0. 33 pg/ml Tet;3:Hep3b +0. 50 pg/ml
Tet;4:Hep3b +1.00 pg/ml Tet;5:Hep3b/5-Fu;6: Hep3b/5-Fu +
0.33 pg/ml Tet;7: Hep3b/5-Fu + 0. 50 wg/ml Tet; 8: Hep3b/
5-Fu+1.00 pg/ml Tet

E 2 Tet %t Hep3b #1 Hep3b/5-Fu ARt Z51H X F AR E M

B-actin(43x10°)—

%4 Tet {EFF Hep3b F1 Hep3b/5-Fu i1 48 h /5 3 M5 & E
EARMRIE(n=3,xxs)

Tet ¥ J% Kl 8 b Hep3b Hep3b/5-Fu
p-gp 1.050 +0.327 0.554 +0.153
0 pg/ml
MRP1 0.844 +0.120 0.601 +0. 102
LRP 0.698 0. 127 0.681 +0.051
p-gp 1.028 +0.370 0.950 +0. 100"
0.33 pg/ml
MRP1 0.791 £0.114 0.735 £0.244
LRP 0.617 £0.102 0.585 +0.023
p-gp 0.601 +0. 138 0.635 +0.229
0.50 pg/ml
MRP1 0.633 £0.320 0.605 +0. 125
LRP 0.588 +0.085 0.619 +0.136
p-gp 0.840 +0.022 0.942 +0.177*
1.00 pg/ml
MRP1 0.712 £0. 194 0.895 +0.161°
LRP 0.646 0. 149 0.697 +0.014

a: P<0.05, b: P<0.01,)5 Hep3b &t bdi

3 i

AT A AL, AR 7 2 B M R 2 ) Y T Ok
VT TR VR B I R A O B N TR
At R TG R IR B 3R T 7 o Tet (IRFRAS By
o, P2 B 2 ) 2 25 5 & ( Stephaniae Tetran-
drae) HR A A= W) B, 2R V)R ER BA B BT A |
& B iE B A5 55 0 P AN, i A7 25 AR S M S S e e
TR AR IR R 2GR T o BTRAE A R
YERW L (LA 1G5 31) —MAE 1 ~ 5 wmol/L Z[H]
(AT 0.62 ~3. 11 pg/ml) o RMILLEL T )5 2
T REAEALH SUR B2 AT R B R,
TR T CAE & B, Tet B BRI KRB AT
JEWMCE AN 10% o #k 25T J5 R Sl b fe s 2y
BRZEAWE N 1 pg/ml " o Sy, A 5ER T Tet
TEZR G T RE IR B Y 2 AR B2, F 90 1 X A
5-Fu %tk (Hep3b ) FITif 2 #k ( Hep3b/5-Fu) £ K (1)
YRR

ARG LI Tet 0.33 ~1.00 wg/ml HF Sk EAK
FPEAI ] Hep3b 20 g1 58, {H 40 ] 538 B L5, 1 wg/ml
A A0 0 A7 05 36 R 22 (63, 77 + 3. 41) % 5 {H 5 X
Hep3b/5-Fu 4 JI3 56 AN ICW S 40 /8 1, B i A 4
TFHAMIAAG . $27R8 Tet BLJHTEMR N REIL 21
AR EXT Hep3b3-Fu SHURBR RN 25k 40 /s 56 4
ANTRIRENE XA R B, X Jim # a] BEAT R A R A
KAEH . Tet 5 5-Fu B ¢DDP & H 5250 .78 ,0. 5 F
1.0 pg/ml & 35 $2 & 5-Fu X Hep3b 4fi il Y 1C5, , 1M1
1.0 pg/ml 5K 5-Fu XF Hep3b/5-Fu 44 1C,;
Tet %} ¢DDP #ll il Hep3b 4 il 1C5, JC B 12 52 mw, {H
0.33 wg/ml By & 3 i <DDP %f Hep3b/5-Fu i it iY
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ICsy, M 0.5 A1 1.0 wg/ml & & [#{K ¢DDP %f Hep3b/
5-Fu ZHHR) 1Cs, o FiRSCIRZE G FE M R Tet 53
Ak T 245 6 PRGSO 24 1) I3 240 eS80 17 5 v
JEEAR DG ABL I T, BV 32 A5 AR 22 e 4 P et 245 , 1
o VAR A 0 T e A L 2 A o BT L B e
VR FEAH DG LI FH T B AE ELAT B e 0% 1 ) S e
P2 b B 5 T S, B A G, /N
B B30 AR HepG2 20 3% 58 1 Y IR 28 1 2838, 0
[l s 10 o8 5 /N B 2 ke 24 h 119 3 Bk I 0 L2 A
R AN 2 BRGS0 1) £ 24T 2 %% 38 {4k ( PGP-
170) ik L, Gkl thodamine 23 7 21 il v i) {2 B8 5]
[ i, A S A6 78 R 25 i s 200 A ot JEL I o6 T A B v 9
R BEURE AR

R THEVT Tet A1 3E i 98 40 i it 25 B0 % e MLk,
IR Western blot £ AR, 058 T A [k FE Tet ik 3
Hep3b Fl Hep3B/5-Fu #iififl 48 h 5, FLifit 24 JE P 2 11
P-gp MRP1 Fl LRP ik, 253 IR, 3 Fhiif 25 8 (I 7E
Hep3b 4l i (4 2l 3235 55 T Hep3b/5-Fu Zifif; 224K
] e Tet 1 ) , Hep3b 40 1% 3 Fhiif 245 2 (A fg
TI¥ R B #Y{H Tet 0.33 F1 1.0 wg/ml f#i Hep3b/
5-Fu i1 P-gp Al MDR1 %5 {4 351k B G 48 11 ; Tet Xt
2 PNy LRP Rk W B g m . 45 R 4R, P-gp
M MRP1 [/)3355 Hep3b 0 Ui 24 % 4G 5%, i LRP
AIRETCIH B E R o

P-gp Fll MRP1 &3k b R J& 18 22 S0 (A9 7™ A i 245
PERY T A . Jin 50 IRGE, 4 5-Fu i S 0 i
25 N R S Bel 7402 4 MRP 2% 55 B St 34 1 5
AT R -REIAY T A It Al A i R A, L E i 2 41
i MRP3 (1% 2 35t B S8 /35 A 4 M - 40 10 %o B
1 IR P-gp A MRP 2 1A 184 55 A 52 2 i g 40 g
FEAR T 25 0 EALE 2 — o RATIBEIE & B, 3 R
247 FI 7€ Hep3b 20 i o 1) 1 5 JE Atk 9235 b Hep3b/5-
Fu 2, 3% — Bt N0k FRATH MR, it 24
] e AR A Yo i 24 35 PR 11 Stk 3k K AR R
EAMHE MY 259 5 15 R IBE L. 40 M L SET 24
PEURILALE X IEAEHE A (1) 25 ) AN BUSR NS 4R i 24
FERE AR, A X —24 N IR G i B 1
T 2 ) SRR

B2 UARHESE KB, 8 Tet 78 K G iR 4 B8 3% 3
1) 2 4 1ML 24 Yk T A 9 Fob e 4, S 0 o i 2 6

sl e TR TS 245 1) XL 1) 45 2R o 2% S B AR S 5 v (g ok
i Rg i 225 5 (o LA MR Tet 4556 1K 240 E A 43
(1) Tet JUMREA RO IE ZHd 1.0 pg/mle I, 3
TTIAA 48 Tet £ 0 37 i PR T M8 24 230 e i 24 305
R (EAT Rt

S E 3k
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