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AL B RIS Y e KB/ ADM 4 i 22 2 it 25 1 O A 5

RAEE, XA, Rk, BERE, FRR
(FreEHXF 5K, &7 530021)

[FZE] B &AM 8 (nitidine chloride, NC) % A 111 i 85 48 it BT 27 2 (ADM) 48 g #k KB/ADM £ 24 fih 24 1%
(MDR) i3 e R R, T RARTE @ BT 25 W 2 25 T 29 W0 500 o 7 ik - N 10 TS0 22 25 T 25 40 il KB/ ADM 3 R % 9% 2= 4l
MR 1 x 10°  BHL S Z5 25Tt 26 40 B 28 ( KB/ADM 40 i £i) , FHEEZ5 9 4 F i >k 40 (VRP, 5 pumol - L™") | NC i 51 & 41 (0. 375
mg-L7")  NC | 541 (0. 75 mg-L™") ,NC @l 41 (1.5 mg-L™')5 4, B 241 3 A FATREAS . 4300 A [a) 1A AR 0 3% 3 36,5
wmol-L~" VRP,0.375,0.75,1.5 mg-L™" NC 4bFH 48 h, MTT 343 Sl K 0 4% 200 41 o % fL.57 25 % ADM, K 5 3 5% ( VCR) , 4K 4801
H(VP-16) BRI E WG (HCPT) U PE 5 7 =X 40 i (UK PO 2 (1 19 325K s RT-PCR ¥k R I £ 24 1iif 2 3% (] -1 (MDR1) By 3R 3k

RG24 M BA LR, BIEZG Y VRP 40 ,NC R . & 75 244 KB/ADM 4 i xf ADM,VCR,VP-16, HCPT 4 1C;, {H ]
TR&(P<0.01,P<0.05); FHYEZS % VRP 20, NC ik .+ & 57 42 4H KB/ADM 40 g P o35 (A A9 ik 20 91 8 (10.60 £1.11) % ,
(68.57 £2.56)% ,(28.29 +1.98)% ,(8.03 £1.46)% , 5L 24T 254N M40 (97.33 £1.61) % LK B THE (P <0.01) ; BAME:Z
¥ VRP 4 . NCAIK o = 1 2 40 43 i) i KB/ADM ) £ 24 245 M 3 DX ( MDR1) A % 26 35 T B 39% ,22% ,46% ,69% (P <0.01)
£510 S BB R A 80 A KB/ADM £ 241t 25 M, B WU 470 I 988 245 ) 22 24 T 245 30 5 AR o
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[ Abstract | Objective; To investigate the reversal effect of nitidine chloride ( NC) on human oral
squamous cell carcinoma KB/adriamycin (ADM). Method: The KB/ADM cells were cultured conventionally to
1 x10°, randomly divided into five groups: KB/ADM cells group, positive control verapamil group ( VRP, 5
pmol -L™") | low dose group of NC (0.375 mg+L™"), middle dose group of NC (0.75 mg-L™"), high dose
group of NC (1.5 mg-L~"), 3 parallel samples each. These groups were respectively added to the same volume
of culture medium, 5 pmol -L~' VRP, 0.375, 0.75, 1.5 mg -L~' NC for 48 h. The cell sensitivity to
chemotherapeutic drugs was demonstrated by MTT. The effect of NC on p-glyco protein ( P-gp) expression was
analyzed by flow cytometry. Multidrug resistance gene-1 ( MDR-1) expression was detected by RT-PCR. Result:
Compared with KB/ADM cells group, the IC, value of positive control VRP group, low dose, middle dose and high
dose group of NC to ADM, vincristine ( VCR), estoposide ( VP-16), hydroxycamptothecin ( HCPT ) were
decreased significantly (P <0.01, P <0.05). The P-gp expressions in VRP group, low, middle and high dose
group with NC were respectively (10.60 £1.11)% , (68.57 £2.56)% , (28.29 +1.98)% , (8.03+1.46)% ,
compared with KB/ADM cells group (97.33 £1.61)% , all of them were decreased significantly (P <0.01). The
MDR1-mRNA expressions of positive VRP group, low dose, middle dose and high dose group with NC decreased by
39% , 22% , 46% , 69% (P <0.01) compared with KB/ADM cells group. Conclusion: NC can reverse the
multidrug resistance of KB/ADM.
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G PR R A N A R R . — AT R A

7 R I T B MR AR T o AR b 2 s IR 24
P AR 2 25 25, 302 MR 6 7 28 W L
SO DA fige e ) 1) R 22—, Bk, <3 4 v 280 AP o Y
SRR AE BT b g 25 Wy OF b oA H R X W T A
Zanthoxylum nitidum J2 ] V958 A B9 25 6, A AL
i £ 5% ( nitidine chloride, NC) J& M\ 4 [fi £ 48 4 A AR
v g 5 B 5L T i R 3 M Y 2R W e, R T T Y
EE A P SCERAR A Ak A T B A A X
I fi k98 22 24 Tt 245 48 e 5L A 4 ) 2R AR i R T
REL ¥ 200 e JE1 399 0 P D, R ik oA A Ak T T A ot
Ji g Z2 25T 245 02 T AT Y, AR S 0 B A A 9T AR R
) SR AL T T BRGNS 5% 9 T 24 240 M Mk KB/ ADM
22 2T 25 1 P 0 A P R 4RI 7 71 o 1) S0 A Tl
BEBRAE R, N 0 6 98 1 24 40 bk KB/ ADM X 4%
PR 25 W (R BURR M R A R R, PR AR RN 22 2 T 24
LR (MDRI) 4 2 3K 2 45 1 [, o JF &8 1 s 280 IR
B BT 5 24 4 206 7 7R B AR S BL A
1 #a
1.1 40 A0 s e A0 e Bk KB, A 1% % 98 i
254 ik KB/ADM , |y |6 38 Uk A= W0 B H A BR 2 )
g,
1.2 244y 1WA ik (A 2 R E T
FEBE, 5 110848-20001 , 4fi & K T 98% ) , #h ik 4k
Prmh ok (VRP, FifE R F= 6 25 F R A A, it 5
121101) , 73 55 FH R R BT 55 28 ( ADM, I TJ7 5Kk 245l
HIR A A, S 1206E5) , 4 5 55/ K & 5
(VCR, ¥ {1 E 25 A A BR S W) L ik 5 110501 ),
WAE W (VP-161, 55 & §l 25 A R 2w, it 5
WBKI1211014 ) , 3 5 H] %% 2 5 % il ( HCPT, #5 £4 4=
M2l EHRINENZ A ARNA, S
20120608 ) .
1.3 {44 23232 MK ER T R ARG A4 (£
[# Shellab /7] ) , Spectra Max Plus384 %% 27 %1%
i E AR 1Y ( 35 E Molecular Devices 2> F] ) , EPICS X2
Ay =X 4 L AL ( 36 E Beckman Coulter 24 ] ),
ABIT300 #1521 56 5 fik PCR X (26 [/ ABI A #] ) .
2 FiE
2.1 gHMEREFR N E R T 25 40 Ml KB/ADM
HAURANE KB T 2 10% /N4 135 /9 RPMI 1640 1%
FEW 37 C AR 5% CO, M¥sFef b i%3% , 2
WLEE, B JRR I 3 U 4B 4R 2 Wk, 0. 25 % JBR 25 1 i I
Tkt . KB/ADM 41 g 55 5% ¥ h &4 200 nmol - L™
By 25 2R LA AERF 0 25 7 R I A 2 SR A EY .

- 88 -

2.2 UM EEE S
2.2.1 0 NC %} KB/ADM 458 (5% BU3E %K
AR 25 240 g KB/ ADM, # AL Ak, B0, 5 A 4l
M I JE R Z 1 x 10", Bl 3 96 FL A, 20 At I BE Js g 2=
RS, N & AR B2 NC By 35 72, B4 W 3 i
3AEAL, LI M B 57 5L O A X IR AL, 48 h i, B
FLIA 10 pL g MTT 3 (5 g-L7") A €O, 5
FEREH ARG E 4 h 5, KRR R, S AL R 8
FEW, 0] BEFL A DMSO & 150 wL, 78 3% 22 56 3%
G EEAR AL L 1EE 490 nm L0 2 OB EE (A)
P15 NC Xf KB/ADM 3§ 78 i 410 i 2, 8 & 3 4> NC
VE R B AR 22300 (IR 2R < 10% (25 ik BF ), S
3R,

TR =1 - (LK A/ZS IR A) x 100%
2.2.2 Ky NC 00 5% 22 25 ik 245 40 L 0 A6 97 25 19
BEME B 3 NC IRk S, FHTE 25 VRP,
ik b R NC A3 B IA & AN [k B2 AR TT 25 )
(ADM, VCR, VP-16, HCPT) ) 1% 3% W /£ H F KB/
ADM 2l i bk , BV AT 3 fL, 43 ik 5 SR
oo X HEAH SRy I A S AR BR A B 3R R4 RN S X R
A, IT R 2. 2.1, 454 1C,, , i 2545 500 B 30 5 A3 4k,
SR A 3 W,

Tt 245 (75 550 = 6l 245 49 1 Tt 245 200 B 1C., /5 o 245 0 51 %

RN L 1C,
A A3 B = Rl 24 0y X 5 B R 245 40 i 1C /B
Tl 245 9y 1 ok 335 % 30 I T 24 40 L 1C.5,

2.3 Ka P-gp 1 KILAE M S MDR1 K& A 1Y R 3k
K
2.3.1 K P-gp EHEIRZEN SLESHAMT
£ 25 i 25 240 o 41 KB/ADM 4 Jig, BH 1 25 9 40 KB/
ADM 40 i +5 wmol - L™" VRP, NC i #| & 44 KB/
ADM 4 Jfg +0.375 mg- L' NC,NC %] & 41 KB/
ADM 4l +0.75 mg-L ™' NC, NC #5440 KB/ADM
MM +1.5 mg- L™ NC, Bds 504 K40, 2341k
B, LB R R 3. A 0.01 mol-L™" PBS(pH
7.4) W (PR PBS) 10 mIL HHr Ak 7 4 M e, FF R O
£ B, HE 1R, K PBS 58 40 il %5 B2 3] 5 x
10°/mL, 43 A% 2 45, B A5 RE 5 750, 2 mL, 1 45 Sy 5] 760 %
WA pric/N 1gG 2aK-PE (BZLEEH) , 75 1 &
B/, PRICHT P-gp-PE IBCH R 20 M2 i =X 4
AR P-gp 25 23K UK K 488 nm, KT K
530 nm,LHEE 3 K.
2.3.2 kgl MDRI J B 9 2% 35 7K F-
2.3.2.1 HEMBE &S ST AE R S5 S 4 IH
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2.3.1,48 h J5 U &40 i, ] Trizol # BB RNA, #%
RT-PCR X7 & U B A N7 20 Wl [z 7 AR AR 30 7 53¢
¢DNA, M Gene Bank ##; MDR1 £ = GAPDH 3t
Wy Ko, it o9, OF h /B TR (RiE)
ARAF BB W1,

*1 5/MF5

Table 1 Primer sequences

HN J¥ 51

GAPDH FP.5'-GCACCGTCAAGGCTGAGAAC-3’
RP:5-TGGTGAAGACGCCAGTGGA-3’
MDR1 FP:5-TGACTCAGGAGCAGAAGTTTGAACA-3’

RP:5'-AAATACATCATTGCCTGGGTGAAG-3’

2.3.2.2 Real-time PCR #:il] 4% RT-PCR {5 &
LWL, M 60 ng cDNA fE 4§ B4 AR, #5740 °F 20
wL JZ W A& £ : Premix Ex Taq Il (2 x ) 10 wL,MDRI
ETFWESIY ARSI Y& 0.8 ul, ROX
Reference Dye(50 x ) 0.4 uL,dH,0 8 uL, % 95 C
AEME 30 s J7, 42 95 °C WUZE M 10 min J5,95 C A5 P
20 5,60 “CiH Jk 30 5,72 CHEf 30 s (WD) 3t
30 MEF . A ARG HL K A 3 AR RSO Y Y
M2k, v f 28, MDR1 JiE R A X 28 54 6

2.4 gritse b RS SPSS 13,002 ] ¢
K4 FEAT Ge it o3 b, S B BE LA % £5 R, P <0. 05
hESARITFE L

3 #R

3.1 K[ JE NC X KB/ADM 40 f s 5 (50 6
AT M B () NC 4k 3 KB/ADM 48 h 5, 41

JL A K 32 B A [ F2 BE 0 30, 24 NC OBy ik =
3 mg-L "I, Xt 40 R ) > 10% , Y NC vk
JE<1.5 mg- LB, XF 20 B 64 30 1 R 2 < 10% , X
I, <1.5 mg-L ™" g e B A9 NC O fI% 25 i 98
BisE s 0.375,0.75,1.5 mg- L' NC # 47 £ 24 i}
#2 FREREWSLFHESFX KB/ADM G IR (v =5,

n=3)

Table 2 Cell-inhibition rate of KB/ADM treated with different

concentration of NC (x +s,n=3)

NC 5 2 ¥ B2 2 Jt 10 ) 3 NC Ji & ¥ J% 20 i 410 )
/mg-L~" /% /mg-L~" /%
0.375 1.05 £0.36 3 10.28 + 1. 81
0.75 4.34 £1.46 6 26.23 0. 20
1.5 7.55+0.42 9 48.63 0. 83

3.2 NC FHi)J5 KB/ADM X 4k ¥7 24 f5 Jk 1 i 52 i)

% 3,4 WoR, M 25400 KB/ADM X} 4 FAkyy 254
() R 1 B S A T ROUR 4 g KB(P < 0.01) , o
KB/ADM %f ADM,VCR, VP-16 ,HCPT (¥t 25 1% %k 4%
Bk 3.54,2.42,1.89,2.81, F B 5Z 5 9 KB/
ADM 2 22 24 Tif 24 40 Ak , T AR S 22 24 T 24 300 5 14 F
FEMCAL, M 5 pmol-L~" JWhRE 24 4y Wit 24 3 %% 5
VRP 1%} KB/ADM i % < 10% [ 3 4~ NC Jfi &
WeRE(0.375,0.75,1.5 mg-L™ ") /EFH T KB/ADM 4
ffi b, KB/ADM %} ADM, VCR, VP-16, HCPT 4 Fi 2}j
Y U AR & T (P <0.05,P <0.01) , 45 Rk
SCNC HA Z 25T 258 55 H .

£3 3AMESHE NCLIEFE KB/ADM M & U258 MMM (x+5,n=3)
Table 3 IC;, of different antitumor drug of KB/ADM treated with three low toxicity concentration of NC (x +s,n=3)

ICsy/mg-17"
IT 25 KB/ADM + VRP KB/ADM + NC KB/ADM + NC KB/ADM + NC
KB KB/ADM
5 pmol-L ™! 0.375 mg-L ™! 0.75 mg-L ™! 1.5 mg-L~"
ADM 44.72 +3.08 158.20 +1.21% 30.27 +1.89% 95.85 £2.75% 62.27 +4.73% 29.51 +0. 89"
VCR 36.53 +0.73 84.48 +2.48% 29.90 +1.52% 70.51 0. 67% 41.32 £3. 24" 31.62 3. 11%
VP-16 38.78 +3.56 73.21 +4.83% 31.51 +1.03% 55.89 1. 129 33.37 +2.57% 27.05 +1.18%
HCPT 47.78 +4.12 134.15 5. 677 36. 86 +3.24% 109. 40 =1. 76> 72.64 £0.93% 30.57 +1.34%

.5 KB4l P<0.05,2 P<0.01;5 KB/ADM 41 b4 P <0.05,Y P <0.01,

3.3 NC THiJ5 KB/ADM P-gp & 1 &% MDRI % [H
Rk A Z W25 90 KB/ADM P-pg 3 H Y &
kK (97.33 £1.61)% ,%4 5 wmol-L™'VRP, 0. 375,
0.75,1.5 mg-L~" NC &b F J5 , £ 25 1iif 25 40 g KB/
ADM P-pg 2 112355 5 T RE ) (10.60 1. 11) % ,

(68.57 + 2.56)% , (28.29 = 1.98)% , (8.03 =+

1.46) % 25 3 WI, g 25 W) it 25 336 5% 59) VRP Be %

K2 251 25 40 . KB/ADM P-pg & 1#Y K iA, 5 VRP

M, 0.375,0.75,1.5 mg-L~" NC 4 8 &A% £ 25 it

2540 KB/ADM P-pg & (1Y %k, H 1.5 mg- L™
. 89 .
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#4 KB/ADM Wi 55 B RERF LR EHHHEY
Table 4 Resistance fold and reversal fold of KB/ADM in different

treating group

. A
I7 259 ﬂﬂ;};ﬁ VRP NC/mg-L~!

5 wmol-L~" 0,375 0.75 1.5
ADM 3.54 5.22 1.65 2.54 5.36
VCR 2.42 2.83 1.20 2.04 2.67
VP-16 1.89 2.32 1.31 2.19 2.71
HCPT 2.81 3.65 1.04 1.85 4.40

NC 5 5 pmol - L™" VRP &R e M3 . 78 3 [H K
I, £ 2Tt 25 40 s KB/ADM £ 5 5 pmol- L~ VRP
F10.375,0.75,1.5 mg- L 'NC kb P J5 , MDR1 3£ [H
X 235 4 B R B 39% , 12% ,46% ,69% (P <
0.01), W35,

£S5 TEALEALK KB/ADM H A P-gp & 5§ F & K MDRI
HEEMEMEE(x£5,n=3)

Table 5 P-gp and MDRI1 expression of KB/ADM cell in different

treating group (x +s,n=3)

P-gp EH MDRI % [H i
Eil] o .

FKikiw/ % LEROE 37
KB/ADM 97.33 +1.61 1.01 £0.03
KB/ADM +5 pmol-L~" VRP 10.60 £1. 11% 0.61 +0.09%
KB/ADM +0.375 mg-L"' NC  68.57 +2.56% 0.88 +0. 12%
KB/ADM +0.75 mg-L ™' NC 28.29 +1.98% 0.54 +0. 04"
KB/ADM +1.5 mg-L "' NC 8.03 «1.46% 0.31 +0.02%

¥ 5 KB/ADM 4 L #%Y P <0.05,* P <0.01,

4 iFig

POWER 110 o B e Gk 2 A T Ok MRy 32 B e A
B AT DLKE B9 25 W DA e 6 240 B P e R B A B i
Jed AR A, DT B ALK I 08 A B e 2 ok L R AR 2
TR PE", UT 4R R, AR 22 I oRE 40 25 24 T 25 5 4
F B S 06 F 58 4 v 7E — 2 K AR B ok By
CIl, MR T3, Zm R %, S A e A 7h
G ALY PR T B BB R 1) — AR W, AR i S
N A N TR T R el NOE N, LR R (2t
R T 2B BT A R TR RO 1T 5 9 22 2 T
ZiA e KB/ADM 35 55Tt 25 (VR , 28 3 18 e i 50 &
A 9 T ) I 1 S T, R R Ak T TR T R <
1.5 mg- L™" B, X} KB/ADM 2 Ffd () 41 ] 2 3 <
109% , Jhy JC A% 5 06 FH 96 F, B9 ok 3R 7 3 0. 375,
0.75,1.5 mg- L~ G 1k 7 1 B B i A7 52 30, 75 IE JE

- 90 -

FLEHE LRI TEZ Y VRP LU M 0.375,0.75,1.5

mg- L~ G A 4 1 4 B 4b B 48 h e AY TR 24 41 i 40

55 2R 22 b 38U 25 44 Jf 24 L 38, KB/ ADM 2 i X Y A

fbF7F 254 (ADM, VCR, VP-16 , HCPT) ) i Jg% v 34 45

= (P <0.05,P <0.01), H FHM: 259 % l 4 NC %

BEAL P RN = 4L KB/ADM 40 fifl PO 85 (1 1) R ik

A5k (10.60 + 1.11)% , (68.57 + 2.56)% ,

(28.29 +1.98)% ,(8.03 +1.46) % , 5 £ 2 Tif 25 41

MegH (97.33 1.61) % WA B N (P <0.01) A

BF, RT-PCR 5256 25 BLE 52, G816 9 18 &1 6 AT LA B IR

KB/ADM MDRI 3 [K () & 3k , $2 7~ S Ak 9 1 1 ek 2

AW Z2 25T 25 PR o
i N ik B i A AR TR SRR

N B il 98 22 25 ik 24 (4 1T, BT AR S8 e Sy A A S

g, BA W RRYE, e H DAL, A

SCHRAR " S A T B T A0 ) DNA 36 0 554 1

ORI G S I A N T 2 o R 2| W e 2

DNA i $h 55 44 il A7 ¢, HAR HI AL o i 77 if — 20

o
[&%Zxxwt]
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