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@ OE: HI ZOTRRARO BB O (tetrandrine , TET) X W fi i} 25 40 f #k Hep-2/ADM 1) 22 245} 245 39 4% 4
FHFTRESLH . ik SR MTT B A [ e B2 B O At Hep-2/ ADM 41 i () 38 B 390l 2807, 36 BOCHL O #:37) Jt ; MTT
A K #5858 ( vineristine, VCR ) % HEP-2 A1 Hep-2/ADM 41 it 5858 400 A 4 FH B AR BT 880U A ZS 4k 5 SR T X 4n il
ASCRI 248 AL PR 250 B FR NN HERR B DA R AR T 850k 1.5 wg/ml B AIGHK B2 ¥ 8 37 O AT Hep-2/ ADM 201 g T ]
R VEVE . A 1.0 pg/ml F1.5 pe/ml¥ B O 65 , Hep-2/ADM %} VCR (% Tt 25 306 4 435 500 9 1. 72 F1 2 %,
1.5 pg/ml ¥ B2 B8 Bl CL 08 7T #2 5 VCR 7% Hep-2 /ADM 41 fifg P4 259 () %5 B, 19 5% VCR 5 519 Hep-2/ADM 40 1 1=,
5 BB BT LATRA % Hep-2/ ADM Sl 1Y) 25 24Tt 245 , W 24 v B 38 o, 3 G A0 R A v e g ot , i e pL i g 5
ik P ¥ 1 (P-glycoprotein , P-gp) SMHET REFIHG 38 ALST 2459175 2 M A IR T2 0%

KRR : KB O Mg ; Hep-2/ ADM 4 5% 5 22 24T 24

REES 2 S R739.65;R965;R979. 1 XHRARIREG: A

Reversal effect of tetrandrine on multidrug resistance in laryngeal carcinoma
YE Lin' , WANG Chi’ , XIE Ming—jun3 , CHEN Hong-yanl (' Department of Otolaryngology, First Affiliated Hospital, *School of
Pharmacy, Chongging Medical University, Chongqing 400016; *Second People’ s Hospital of Yibing City, Yibing 644000, Sichuan Prov-

ince, China)

Abstract; Objective To study the reversal effect of tetrandrine (TET) on the multidrug resistance of
Hep-2/ADM cell line and the possible mechanisms. Methods MTT method was used for the detection of the
inhibitory effect of different concentrations of TET on the multidrug resistance of Hep-2/ADM cell line for selec-
tion of the non-toxicity concentration. MTT reduction assay was used to investigate the drug interaction of TET
and vincristine ( VCR) on HNE-1 (200) cell line. The reversal index ( RI), accumulation and excretion of
drug, and the apoptosis of Hep-2/ADM cell line were detected by flow cytometry. Results No toxicity to
Hep-2/ADM cell line was found when TET concentration was lower than 1.5 pg/ml. After interaction with TET
(1.0 pg/ml and 1.5 pg/ml), Rls of VCR on Hep-2/ADM were 1.72 and 2. 00 folds, respectively. TET at
the concentration of 1.5 pwg/ml could increase the drug excretion and accumulation and also the apoptotic rate of
VCR-induced Hep-2/ADM cell line. Conclusion TET can reverse the multidrug resistance of Hep-2/ADM
cell line. The reversal effect may be related to the concentrations of TET. The possible mechanism may be that
TET can increase the cell apoptosis of VCR-induced Hep-2/ADM cell line and can also increase the drug excre-
tion and accumulation of the multidrug resistance cell line.
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1.1 ##
L1 4IMRFEIRAN W R 4k (human epider-
mal carcinoma cell line, Hep-2) W) T FF 72 9L 5 A= ¥ i 5 2 ) 6
MRS T 25 4H Ak Hep-2/ ADM( H 2 K BE LR 2 2= Be f ik, 2
RHAIBTEE R ADM ¥ B 355 S Hep-2 AUMTHEST (M) 2 25T 24
AR ) o Hep2 4T 100 ml/L 345 45 ifi 375 (1) RPMI1640
Bt h, 37 °C 50 ml/L CO, 1 F i B 45 1 F % L8 9%
Hep-2/ADM 0I5 0.4 me/L Yk BE (1) P45 2%\ 10% i 4 1L 1%
) DMEM }53R 585 37 °C 5% CO, \95% FHXHR A h 15 5%
SCYGHT 3 R TC A R SR IR OB KA .
1.1.2 %]  RPMII640 5523 ( 25/ Gibeo AF) , Fitk 4
I3 (TN Y2235 A= 9 AR MRHIESE BT ) , 85 Bl O 0 (A o &,
WREE 98% Wil 44825 ) , 10 H FEA ek (MTT, 4t J7 [ 1
AW AR K EFE S (VCR, AR 6 2528 &), it
5970408, 1 mg/ 37 ), Bl & 2 ¥4 S W (W VLI OE 25000, it 5
970414 4 mg/ %) .
1.2 BBEFEE

TE-JER B — S Lo IE4E ( H A, Yamako 24 A] ) , ¥ TAE
B ORI B8 B (PR, XSZ-D2) ,
Model450 FRgHR{Y ( 22, BIO-RAD) |, Y62 B i3% ( H 4%, Olym-
pus A F)) , A AL (5[ Couhor AT i) .
1.3 MTT 3% 5% 2 15 56 7] 2h i 0 0 B

A O A K B3 9 Hep-2 11 Hep-2/ADM 4 ifd, 7F 35 5%
L IR IR MR RS 3 x 10°/ml, MU ATIIAFSE TET /54
WeHEH1.0.1.5.2.0 pg/ml F12.5 pe/ml 4 ¥R, HL96 FL
B, AL 100 wl 4R . 75 37 °C 5% CO, 15346 h %
FEN o WEB IR A DL 4 AW EE TET AOESFR14 310
A 96 FLAR, BRIk B 5 AN L. 1E 37 °C 5% CO, 5346
K597 48 h, 7EZ IR SCIORTAFFLINA 10 mg/ml ) MTT 20 pl, %
%4 h, HFLINA 200 pl DMSO, iR 4], EEAR AL E B & A
560 nm T [ D(560 ) {5, TR, LA 40 i 14 58 6 B 5 5%
i (FH RN T 10% ) B2 40 15 R 5 vk 1

AN HIR (%) = [1 - 5252 D(560) /% HR2H D(560) ]
x 100%
1.4 BB TARAEJE AT 25 2m i 4k Hep-2/ADM 4 fiee
i} 2 1 S AE )

YA 3 58 ) 7 24 L MTT ik Aa i, 4 F X 804 K BT
Hep-2/ADM i 535 Lk 2 x 10* ml ™" B i 4 - 96 LG 3%
M, BEFLAARF 200 plo BB TRESE 24 h, /NS AL
gt . VCR 50 5 AR RV BE Y VCR (¥R BE 43301 4y 0. 25
0.5.1.0,1.5.3.0 pg/ml 5 AHRFEKF ) VCR + TET 214351
JA R ¥ BE () VCR F1 TET, TET 23 3 > 41 I 10 11 28 /N F
10% (258 B (1.0 1.5 pg/ml, 36 1) %HRZL T KA 4
LB R IR S 5 I8 X B 4H 1T AN Jin 2594 Hep-2/ ADM

A BAPEXS IR, DL B R S5 F 15 3% 48 h )5, AL 5 mg/ml MTT
20 wl,37 C 4RLEMFH 4 h, 2 RIEFR WS FIEWR, LN 150 pl
DMSO, #&% 10 min 45 Sy FT 3. s HFLIRAEE , LUEER
S 560 nm 4k #Y G AR [ D(560) 1o ARGk T7 R K
Bl EE 1Cs, .

MMLAFTEHE(IC, % ) = SEERLH -1 D(560) {H/ FPE XS R 2H
SEH) D(560) {1 x 100%

WFEAREL(RL) = 1Cs, (BUMIEIZSH) /1C, (HUMIRI 251 + 36
LD
1.5 AXaiepien 2 fe ) —

BOSHCE R, 735 35, VCR + TET 3% b & AR
W VCR J2 1.5 pg/ml (MEFIEE 1.4 1510 TET B35 FRR , %
MR EEARWE VCR 8 2F TR, B9 24 h 5l
LU, ] 75% Z. B 4 C B, PBS Pk 1 3k, Jil 100 pg/ml
RNase 37 “C {4k 30 min, AL PIIE (P1) 50 pg/ml 4 30 min
PLE, 28 Je Je Wt 0, it A0 B AR o 45 R 28 AL 1 Ak
BN 10 S S o
1.6 Rh123 & #&FesrHEXIe4n TET 5+ P-gp & o #k

SRR

Bo ot K 0140, B 10 ml i EDTA 5404, B AL 4N i
A1 x10°ml " 5pA% 3 4, RRA 2.5 ml, AL ANARER . Hep-2/
ADM; Hep-2/ADM + 1.5 pg /ml TET; Hep-2 4 2H ¥/ Rh123
0.5 ml,J%HF 1 h j5HUH,2 000 v/min B5.0> 3 min, il A2.5 ml
DMEM B4, 7ELL Halif ] TET 1.5 peg/d BAFELT , 430
£0.,15 30,60 90 min H2 0. 5 ml 400 , FH¥ PBS 362 i, 57
RUH] FCM A, 8O A R 575 nm, B4R 144 10 000 >4
it , R34 7¢ G5 B (mean fluorescence intensity , MFI)

1.7 %it& 7k

SR SPSS 10. 0 Get- B Lh = £5 TR A LR

FH e K56 1A T R S R AR

2 HR

2.1 MTT % # 2 1% 45 7 25 4 09 )R &

WM 1.5 pg/ml & 1.0 pg/ml %) TET, Xt Hep-2 Hll
Hep-2/ADM 2 /il JC ] . 40 M #E VR 1, FLAm ) 5244/ T 10% (%
1) o 038 YR AT 22 25 T 24 4N g 36 %% 52 3% Y TET 3R E
1.0 pg/ml I 1.5 pg/ml,

F1 BMBZHEX Hep-2 #1 Hep-2/ADM 201558 1)
HEMER (% % +5)

TET (pg/ml ) Hep-2 Hep-2/ADM
1.0 5.45+1.28 4.39 £1.33
1.5 8.63+1.07 7.92 £0.66
2.0 18.55 +0.96 17.02 £0.53
2.5 25.44+1.03 22.36 +0.63

2.2 TET s & @t 24 4m ibk Hep-2/ADM 4a fieL o @) 24
i HAE R
Hep-2/ADM #Hffi% VCR BA T 2454, 50 VCR Xt Ti% 40
BRI R I IE T 85% . M TET(1.0.1.5 pg/ml) J5, VCR
X Hep-2/ADM 4 i (4 30 ) 22 A A [6] 72 B2 9 42 &, Hoh
1.5 pg/ml TET VRS , MM 3 R IGIEAR, W 2.
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T AE. KB O O I i 25 4 bR Hep-2/ADM 22 241 245 105 4% 41 AT 5 1207

&2 A[EIRE TET VCR {8 E{E A%t Hep-2/ADM ZB R (£
FARIRNE (%)

2451 0.25 pg/ml 0.5 pg/ml 1.0 pg/ml 1.5 pg/ml 3.0 pg/ml 1Cs0 RI
VCR 41 24.55 30. 14 53.35 70.82 82.92 1.34 N
CVR +TET ‘ ) ‘ ‘
1 pe/ml 4 30.922 32.692 56.278 74.61a 85.082 0.78 1.72
VCR +TET
ab al ab ab al
S pgmig 61 3220 59508 79,01 g7.89b  0.67 2.0

a: P<0.05,5 VCR 2134 b: P<0.05,5 TET 1 wg/ml Hik

2.3 BB T VCR # 5 Hep-2/ADM 2m fi B T &
A
Hep-2/ADM ZH/ifl A SR T2 5. 69% o 22 1.5 pg/ml 3
Bl CORALFE 24 b J5 AP T 6. 82% , 5 HAR A T AH L
ERLGITHE X (P>0.05), #5 1.5 pg/ml TET IE A %
Wi, VCR G853 Hep-2/ADM A H =, HAEH 5
PR ARG, I 1.5 we/ml (83 Bl C B , FC A0 4 T2 4
ARFEHmM, W3,
%3 HPHSHEMAERE VCR 55 Hep-2/ADM ZAH1E T
I (%)

205 0 pg/ml 2.5 pg/ml 5.0 pg/ml 10 pg/ml
VCR 41 5.69 11.54 19.05 25.71
VCR +TET 21 . R a a
1.5 pe/ml 41 6.82 14.06 26.21 38.73

a: P<0.05,5 2 pRaarbax

2.4 Rh123 FAFesrHEX 400 TET 2+ Hep-2/ADM
ta e 25 B AR AR SN HE R Fvl

2.4.1 EHBUKRL  Hep-2 41 AY Rh123 K P85 & &
it 2540 22 2 8 % (43512h 26.70 £4.07 2.08 +0.50) , il FH 33
EEX G, Hep-2/ ADM 41 P9 i Rh123 7K 45 A R B B A 5 v
HAGR B (MFL) F #3498, WELE 1.5 pg/ml i, TET
Hep-2/ADM £ Jifd 14 1) Rh123 7K P-4 &2 ) HUR R 1 20 5 4%
[4(10.56 £7.26) , finasfi 4 7] 5 R s 4 70 L 45, P < 0. 05
TET %} Hep-2 2P 4 Rh123 5% 5658 B JCBH s ma [ TET 414
(30.43 +1.21) ,P>0.05] X AR UL T TET B BH 3 1t 24 46 I
J55 I P-gp HOLIRE , (4100 4 A9 Rh123 LR 8 Hil,

2.4.2 HMERAE 8% TET PE2/5 , Hep-2 4NAZH41E Rh123
A T B e, 7 30 min B ELHEHE 29 50% |, 17 Hep-2 411 (30 HE H
28% ;7€ 90 min K Hep-2 4NN A/3H B8 73.9% , i 2541
F%030% LAF (£ 4), 7E4E/ TET §1E 0, it 25 41 41 HE
Rh123 {1455 BE 8018 , 76 30 min BHE 3 223870 ) 20% , 7E 90 min
2RI Rh123 (9 L4 5 Hep-2 0 AR 24 (3% 5) , K I 25 78
0 min PE¥%, ] DMEM & $diR 2 i a8 A H4ME

*4 FTiFEEF A Rh123 SMHESCIE (MFI)

ZH5 0 min 15 min 30 min 60 min 90 min
Hep-2 44 27.55 22.00 19.85 17.02 15.87
Hep-2/ADM 2 2.38% 1.852 1.432 0.91% 0.62%

a; P<0.05,%5 Hep-2 #atbix

*R5 MNiEEF A Rh123 ShHESSIE (MFI)

25 0 min 15 min 30 min 60 min 90 min
Hep-2 2 33.31 28.56 26.41 24.40 22.98
Hep-2/ADM 41 2.622 1.822 1.31° 0. 86 0. 742

TET 44 11.65% 10.20% 9.36" 8.34 8.012

a: P<0.05,%5 Hep-2 281b45; b, P<0.05,5 Hep-2/ADM 411tk

it

W g I PR R SR AN BEARL, L 2 — & MDR
fIr=A . e 2Ry 20 4E HL S MDR 33 5% 55 9 iF 52
05T 3%,/ 2 AR BB =25, B B AIE A
K AE I PR 4 B 32 B BR 01 . H AT KR 25 W1 A
MDR 307 7] S [ 2 5L 732 6 T B R ) gl > — 7
KBl R B A W24 300, FEIR YT 4R 4R Ak TRk
TR 2 ik 5 e, SR8 AL BE 115 B i3 B 3 45 22 7 T 44
HA—EREH ., WHRG%D LI TET BA W5
kA1 MDR (18, ARSI MDR (97 1 2 4
FiaA i) 10 £, GE 58 45 6 MCF-7/ADR H1 KBV200
Y LR (AT 24 P, ML oh 38 2 8 55 P-gp 34 5% MDR
FAFNELS W i AR Tk . 2 S ) TR 9 S R iE
B, TET 7E {4 PN BB o8 B A% 2 24 i 24 35 X 3 35 A1 DNA
b AT R 2 25 2509 7= A4 . TET 3 RIE
/N ASsZm sy 25 25080 1127 e BA
{E A MDR 500" (BB O e Sk B £
21T 24 396 7 1y T AT 9% e A 4

AT R IR TET, #7558 2% T 98 Hep-2/
ADM i 245 41 ROk 1) 22 245 i 245 336 5 A/ 1 B e ] REAIL A
RNE &I TET %2095 MDR AR SR s &, -y TET
25 1 T Sk SR P e AR . PSS R
NHREES 1.0.1.5 pg/ml f) TET X} Hep-2 Fll Hep-2/
ADM 4 B B4 1 2R 159/ 109% , >y 40 Jf 1 JC 5 57 4
2 FhCEERI RN TET #5845 35 %% Hep-2/ADM 21 i X
U 25 VCR (254 1T, H 1.5 pg/ml () TET 5
AR KT 1.0 pg/ml By TET, @i 850372 1. 72
2.00, X #7N , R ICEE I i TET AR, i 6 4E b
Al fERE 2 385

fE TET BIVEFMLE] b, AR SC30 PR 3 5 kAT
TR O MEET . AEE TR R ZEPUE
25t IRV E ML 2 — o A%< # A MDR i 24
AL 22— BRI SArig S e e 20 e = A= vk, TR i
SRR 20 LR 1T DAL e i) MDR, £ 555 g £k
JPITA . A RE TET fER SN 8 5m AT 2590775 5 40
AT IIVE R . ARSLEES SR WoR , TR f#1Y TET X}
VCR % 5 Y Hep-2/ADM 4 Jfl 8 7= — & AU 34 9 7
o @ Rh123 FURSLE; . TET i Hep-2/ADM 4 fif [N
() Rh123 7B @42 5, OF B R JTE R i 1Y TET 1k
FH%aE 1 % Hep-2 41 B AE FH R B .. GRh123 4hHE
SEES . FERSFRMOT A TET F1 Rh123 5 1 h )5, %
Begu e, v LU Hep-2/ADM 40 it HE Hy Rh123 3
TRF R NE Hep-2, 7E 90 min H} Hep-2 40 it N AT i
B 73.9% , 1 i 25 41 2 F B E] 30% LA . T i A

T
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1.5 pg/ml TET J& ,Rh123 BB , 76 90 min Hi
4Py Rh123 19 L] 5 Hep-2 4 i 22 01 6 i 25 5
XIER] T TET g4 P-gp RYLIHE, W/ 40 N 259 1
AME

AMEGEF B, Ky B O ik E A 9 1Y) 380 5% Hep-2/
ADM 4 Jifd Z2 25T 25 B9/, HLade 5 i o] e AL i 2 2o
T P-gp BT, S0 A0 P ALY 24 0 1 Ik R
AIT 2590755 S 0 AR R TR 3 SRR B O B Sk 0
iR B 3 T B E— A g AN TR T A

SE 3k
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