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FE & O xS Tea8113/CBP A 25 M RYZE 32 1E A

IR, E B.,% R.¥ E.F ¥ (400015  Jk , 0 PE SR Bh 8 11 10 12 B 11 Jis 6 v A1)

[(HE] HMY s NS R 2540 kk Tea8113/CBP 4515 3L 340058, Nef X Tca8113/CBP -S4 245 14 1) 3
YeAR R IHUR . T3 SRR AN B ARAMNAl BRI S 857, Tea8113/CBP it 414N ik ; MTT 4G Nef X
Tca8113/CBP R AT 254 A5 %4 /5 FH ; RT-PCR 3 K& Nef /E Ay J& Tca8113/CBP Py it 24 #H 5 3 K il i 25 25 1 LRP 5 A5
2T A 20 L S LBR 3R 1 FMT By 283K 7K - 5 S 8 e UigE Nef MEIRT G dHIIE S 457281k, 8559 It 5 A A g
Tca8113/CBP 4l Xof - 41T 245 HEFa i , T 2546 50k 4. 06, Nef XF Tca8113/CBP (1R 41T 245 1A 30 VR T, i A3 B0 3
2.12 4% ;5 Tca8113/CBP 40 i lb %, 2% Nef T HilJ5 , Tca8113/CBP 4i i /9 LRP 5 FMT mRNA 353k 7K B S AR (P <
0.01) , 4L P F-actin [ & &t B R T B, HEFIEEFF, i s T35, B JE T 25 Tea8113 4K, &5 Nef Xf
Tca8113/CBP (- 4ATH 25 A7 30 56 VE T, HAL%I AT A5 T 7 Tca8113/CBP 4PNy LRP 1 FMT 223k, #4111 Tca8113/CBP 41
ML -RAEAR & i, BORE 2 2540, AR A R TR g, TP 40 Bk s R A G
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Neferine reverses resistance to carboplatin in Tca8113/CBP cells

Wang Qiming, Li Yong, Li Xian, Tong Xi, Li Ting ( Department of Maxillofacial Surgery, Stomatology Hospital, Chongging
Medical University, Chongqing, 400015, China)

[ Abstract | Objective  To establish a carboplatin ( CBP) -resistant tongue squamous carcinoma cell
line, Tca8113/CBP cells, and to observe the reversal effect of neferine in these cells. Methods  Tca8113/
CBP cell line was established by gradually increasing the concentration of carboplatin and intermittent induce-
ment to Tca8113 cells. Methyl thiazolyl tetrazolium ( MTT) assay was used to evaluate the reversal effect of
neferine on proliferation in Tca8113/CBP cells. mRNA expression of drug-resistance-associated genes, lung
related resistant protein (LRP) and fibroblast muscle-type tropomyosin ( FMT) were monitored by RT-PCR in
the cells before and after resistance establishment. Morphology of the cells was observed under fluorescent
microscopy, and the intracellular changes of cytoskeleton between reversed Tca8113/CBP and non-reversed
Tca8113/CBP were compared. Results  After 5 month’ s CBP treatment, Tca8113/CBP cells which can be
stably resistant to carboplatin (16 wg/ml) was successfully established. The resistance index is 4. 06. Neferine
reversed the resistance of Tca8113/CBP cells with a reversal fold of 2. 12. Compared to the Tca8113 cells, the
expression of LRP and FMT at mRNA level was increased obviously in Tca8113/CBP cells. Whereas they were
decreased after neferine treatment ( P < 0. 01), and the intracellular F-actin content was also decreased,
arranged in neat rows, more evenly distributed close to the level of non-resistant Tca8113 cells . Conclusion
Neferine exhibits the reversal effect on Tca8113/CBP cells, which may be relate to decrease of LRP and FMT
expression, increase of intracellular content of carboplatin, change of the microfilament, reduce of mechanical
properties of adhesion, and interference of cell cycle in Tca8113/CBP cells.
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e Z2 25 2 RV T L HAS RS2 A/ [] i mT 3 4
BR824, BhIF) 2 #3497 1V I 5 i it 25 4 14
(lung related resistant protein, LRP) J2&—F37 A 14 5 firp
e MDR AHOC MR 1, H 2 BN 25 1) SR 4
BRfE , BIFSEIIE S LRP 2 5 22 i ogg Xf ALy 25 9 i) i
251470 BT 4 A0 A LY S LR 2 1 ( fibroblast muscle-
type tropomyosin, FMT ) J& Jit {JLER & [ ) — Ff 7 7Y, J&
LS 8 1 45 4 B A R — R A e
MDR v JFUNUBSK AR 1 234k J3 2 08 1 fd b o8 % 3% 3 )32 o
1 41 (carboplatin, CBP) J2 45 2 IRH12E A1
254, o T AR TG RGR XS SR L U A
B 200 e e e 21 A A 7 R, AELBA S 24 ) 1) T 245 1
W ST R 5 DR I R s Sk S bR 1 1k
U BRARALY TN 24, JU H R e R AT 25)
CBP [y 2P 2 i i PRI 5 1) G5 . ASBIFFER A
% 958 A B AR Tea8113 5 T %t 42, N FH 2 A0 8 4
CBP ¥ FZ | [B] 8 FH A A4 75 5k S 3 98 - A T
240 IRR Tea8113/CBP, FfIF 58 v 24 i 43 HY ik 3220 Bl
(neferine , Nef) %] Tca8113/CBP - 4H i 24 4 ) 156 55 /E
FH B AL

1 RS

1.1 #H#

11 seaeshyy WSRO, A68 B AR, 3% 20 mg,
W IR A= TR B, e 10% DMSO VA e vk B B
20 mg/ml, Il IR H] RPMI1640 41 {15 =W R BT s 21k B
L1.2 gtk AH SRR Tea8113 20 M bk W T P9 )1
RO PR E R B S o A& 15% IG 4 s
1 RPMI1640 35387 ,37 °C 5% CO,EFEFE P 1ETE

113 EZRH  RPMII640 4i 15 37 (HyClone, £ [ ) ,
Ji 4 3 (AN U5 A R)) S R 40 (R &l 25) IR A
fiff MTT ,DMSO( Sigma, 32 [# ) , RNAiso Reagent . RNA $ B
#£x  PrimeScript™ Reagent Kit 71 & .PCR Premix Tag Version
2.0(TaKaRa, HA%) . Hiliffif 248 (H (lung related resistant protein,
LRP) i 2F 440U JSCALER 2 1 ibroblast muscle-type tropo-
myosin, FMT) FIP Z: ( B-actin) $UEE R 5 51 L3R 1, ¥l g4
Y LRREAMSS A RA RIS M. GoldView 2 Ju k) Bl
W (KREFAYAF]) , FITC b 1 R I K (FITC phalloidin,
Sigma, SE[H ) o

1.4 F2EE  Air Tech B TAES (R R HZREA
), TDZ5-WS Z4558 1 2 Vi 25 AL CIRALES L)) ,37 C
fR K4S (DK-60, b3 18508614 4 ) ) , Nikon ECLIPSE TE
2000-u Z1E A1 2% B 4, YCP200 — 48B4 ( 15 s
T e A PR 2 7 ), PCR {X ( Bio-Rad, 3% [# ) , NanoDrop ND-
2000C. i 24066 T ( NanoDrop , 2615 ) |, leica DM6000 7%
JeR R G L8R o

®1 MEEFSIMFIIK PCR KEEHF
BRI R

GenBank ™

wg A SEAE30 BECC) YL Foh
X79882 LRP 1F 4% : GAGCAGTTCACAGTGTTGTCC
Jz 5% : GTTGTAGGCCAGCTGCAGTTA 59 30 156 bp
MI2125 FMT 1F 4% : CGAAGCCGACAAGAAGCAA
JZ 5% : TGAATCCTCAGCGATGTGC 57 30 400 bp
NM_001101 B—aclin 1E X4% . CCATGTACGTTGCTATCCAGG
2 X% : TCTCCTTAATGTCACGCACGA 58 30 250 bp
1.2 i

12,1 T 2 40 8 5 9 57 i F & 15% J& 4= 1L 35
RPMI1640 524> K5 32 3%, 78 37 °C,5% CO, &1 F 4 # 55 #
Tca8113 M, AU R MGEEAA , RRAERFRE T , O EUAE K B
Tca8113 4HfiAF & CBP (1) RPMI1640 k&5 3% B 1w
CBP ¥ FE RIS FIBEARIKC 1.2 .4 .8.12,16 wg/ml, 243K
5 1 BRABSE 2T 52 16 pg/ml CBP YANAEME . 40 SRl /E,
A it 25 AN MR TE TC 2 R SR P S 3 BB e S IRIER T
AT AT
1.2.2 Tca8113/CBP X -REAMAFREIME  HFESH I
k[ 12 ) B $ic A 30 1 Tea8113/CBP 41T B 2% B A 1 x
10°/ml (Y40 R, S0 T 96 FLAR, 4L 200 pl, 4537 24 h J5
Ay BN AL BE 7 0.2.2,20,200.2 000 pg/ml () -R41, A
WL 3 ANEE Lo BAME I8 4 hn 45 (R B I 7% RPMIL640,
IR AR IR . WPE 24 h 5 EILINAIKE S 5 mg/ml
MTT 20 pl,4 h J5 0% KA1 W, N A DMSO ¥ 150 pl, ¥z
% 10 min J5 78 570 nm K T B AR ORI B L O % R E
[D(570) ], AUAEINHIZR = {1 - [ 452541 D(570) - =5 (A% R
D(570) /[ BTEXT BE4H D (570) — 25 (A% B840 D(570) ]} x
100% o DAANARAM SIS A R AsbR , LLBR A [F] R A0 B, 10 A
HIXTEAE R A b SRR H R TR (y =ax +b) 2 ¥ =0.5
IR 4 xR, 9 T 3R 1 4% 25 40 g X CBP 4 4 Hi 4 oh) e 2
(ICsy) , 55 Hi it 2445 %4 ( resistance index, RT) , RI = 1C, ( i 245 4
ML) /1Cs, (AR -
1.2.3 PR O i 4 R
1.2.3.1 WEEOCWMEGESFERENTIE  BARREDY
Nef(0.01.0.1.1.10,100 wg/ml) Jil A &4 Tca8113/CBP [ 96
FUBR , T2 A3 5, B 8 Nef % Tca8113/CBP RYTEM:AE
LA Tca8113/CBP 4UA7E 2 (1 - MMl =R ) =95% K Nef Y
W AR N A VR BT
1.2.3.2  HEEECHXT Tea8113/CBP <41 24 1 1 16 F /E H
5 N3 P TR 28 2 | 396 % 2 0 %k R AL (TR 285 4 R 5 3 4R
Tca8113/CBP 41, Xf BAZH Ny Tca8113 4Hf) , #% 1 x 10°/ml %
FEBEFNE 96 FLAR T, LI 200 wlo 553 24 hE, EEELAUNA
Nef 238 Wi vk B FUR [RIV B2 CBP IR AW, Tt 25 4 B A A
[l B CBP, Wik 4 FITif 2540 CBP B4k 4 512 0.2.2 .20,
200.2 000 pe/ml, REAHREESE 3 ANEE L, X AL ISR AR
JCILTE RPMI1640 5573 Jfibas X IRAL, Z91ER 24 h J5
TNAHRE N 5 mg/ml MTT 20 wl,4 h J5 W 2R0050FL NI, A
DMSO # 150 wl, %% 10 min J57E 570 nm P71 BEARSOR: I 4
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LB BEEEL D(570) |0 5 1C, St £ 45
1.2.4  THZ5AHCHEE LRP #1 FMT mRNA ACERI $5 40
WL 4 Sy i 245 20 396 A 2H R X R (T 245 A FN 3 2H Sk Tea8113/
CBP #i iy, XF W2 >4 Tca8113 ZHf) , 380 %% 2H B 45 4= K 309 i
Tca8113/CBP 4L, Jil A & A5 il i3 54 ¥k BE Nef (1) RPMI1640
BEFRHE M 24 h 5 5254 Tca8113/CBP HIX HEZH Tca8113
Y1 A RT-PCR #4600 LRP 1 FMT mRNA 357K« 41 it A
RNA #2155 7 F NanoDrop it i 48 71 43 Y6 6 BE 1101 #3 RNA ¥k
B2 B S FEEAT RS SE RN PCR RS, S RNA SR B 30055 %
F1 PCR Jsz AR AH R AR 65 S Tag DNA S5l Ui I 4 8
FEAT . SR B B RN AR WL 1, P 3% TR A
BERE 110 VL R VK AT, & Tk 1R 5 M EE AR,
1.2.5 L85 I o oaeies K i i 25
20 W L A FRZE (T 25 20 AN 40 Tea8113/CBP 41 fid, %o
WAZH S Tea8113 UM , 336 %% 40 HURH#4: K 3] Tea8113/CBP 44
M, A& BodE Wi e e FE Nef 1) RPMI1640 £535 55, /EH 24 h
J& 5t 2520 Tca8113/CBP F % 4 Tea8113 [R] st 37 fin £ 22 T
BERENE A L EER THE 15 min 7,1 4% HZF
FH B 25 3R T [ 2 20 min, PBS {53 2 W, &K 10 min;0. 1% [y
& FE R FEOR TR (Triton X-100) Z i FAEM 10 min, PBS J&57%
2 K, Bk 10 min;0. 5% Ry 2R 1175 B 1 F 37 CH%F 40 min, PBS
¥k 2 ¥k, AYK 10 min;5 me/L FITC- 4 FRIKE 3 T 4e 4 30 min,
PBS {572 ¥k, BHK 10 min;50% B s o IR ERER
TRt AR E T B T R AN 22454 .
1.3 %it®rk

RCR #¢363% ] Quantity One BRS2HL, 23898 6 H Image
Pro Plu FR{FE2HL, SEEGEE R L) & =5 R, ] PASW 18.0 S5k
AT EL 207 2250 T (AR LR SNK %)

2 #R

2.1 Tca8113/CBP 7t 25 4m itk 64 3 5 % it 25 48 3¢

23k 5 A A B3GR AR B BT AR5 T AR T
% CBP ¥R JE 4 16 pg/ml H A4 K B 45 50 25 40 i bk
Tca8113/CBP,MTT #;i B Tca8113 41 Jifd %} CBP 1 1C,, ¥k B
H7(16.77 £1.64) pg/ml, ifii Tca8113/CBP 4Hfi%} CBP () 1C,, v
K (68.24 +2.42) pg/ml, Tca8113/CBP (1T} 2 45 %4 Hy 4. 06
f5(P<0.05) .
2.2 PR EOHAT Tca8113/CBP F 4hmt 24 M 44 i 4%

Y& A

Nef X Tca8113/CBP (¥ 4l Jft 2 1 il — 2 e BEAR I OC &, Y
Nef ¥4 9. 63 pg/ml At Tca8113/CBP U FIFETE RN 95%
PG 9. 63 pg/ml 15 Nel [ fid i 54 i B . CBP U4
F Tca8113/CBP 4UAET 1Cy, K (68.24 £2.42) pg/ml, {H Y4 i
WEGYRE 9. 63 pe/ml ) Nel 5 AN [R] ik i (19 CBP & H i)
Tca8113/CBP 1) 1C, Ky (32. 05 +3.02) pg/ml, 55 H] CBP Lk,
B WREREEGRE) 2. 12 £5 (P <0.01 ) , 2% e B2 X 17 1) 410 1 5 L
*2,

*2 HREEOEHSAREKREFHBKMAI Tca8113/CBP HHf
HIHI BB (% ,n =3 ,% £5)
RAHSE (ng/ml)
0.2 2 20 200 2 000
Mt2h20  0.43 £0.03 20.00 +1.32 39.57 +2.01 59.14 +2.65 78.71 +2.77
WAL 0.27 £0.011 22.83 £1.74245.38 +1.66°67.94 +3.04290. 50 +3. 652

a:P<0.01,b:P<0.05, 5@z 201k 4x

2.3 WHEESHAER S Tca8113/CBP 4 j i LRP #=
FMT mRNA K- 44 % %

28 CBP % 5 i Dy (1) i 25 41 Tca8113/CBP 5 Xt it 21
Tca8113 #H . LRP i1 FMT ) 3¢5 B &5 14 %5 .2 41 [A] RT-PCR %%
R 25 5 Gt 2 SL(P <0.01) , 2 Nef fEJ] 24 h J530i%%
2H Tca8113/CBP 5T} 245 4H Tca8113/CBP #H Ik, LRP 1 FMT [y
FERIA B AR, 2 4HIA] RT-PCR 444 K IE X R A ST E X
(P<0.01), LI 1.%3,

M 1 2 3

500 bp—
400 bp—
300 bp—
200 bp—
150 bp—
100 bp—

50 bp—

<« B-actin(250 bp)
<« LRP(156 bp)

500 bp—
400 bp—
300 bp—
200 bp—
150 bp—
100 bp—

50 bp—

< FMT(400 bp)
< B-actin(250 bp)

M :Marker;1 ;% B840 ;2 . it 25 4053 . i% 4640
E 1 RT-PCR #il& A4 LRP FMT mRNA §j&Ri%

&3 Nef{EAJZ LRP 5 FMT B3t BB B (n=5,8 )

20 5] LRP FMT
X HEZH 2.1+0.42 4.3+1.1°
2520 18.2£1.9 14.4+1.2
L 4.2+0.7° 7.1+0.92

2 Frde ik B 5 A E P <0.05;a: P <0.01, 5 &t 25 48 k4%

2.4 PR B .SA TG Tea8113/CBP 28 fg 22 49 LR

Xof BAZH Tea8113 4T N F-actin 3 AR5 )% , 96 A0 &
— i (PR 2A) 5Tt 24520 Tea8113/CBP 4i L5 4 1) F-actin %tk ]
I, B SR A, 5 B WY R 3w (A1 2B) 5 28 Nef &b
BE 24 h 5 IR AL R AR S8 I BE A 40D F-actin 4 43
A T2 A 1, 52 4 5 BE (1 Tea8113/CBP 41 g it 4 F-actin 4
A T 7 B2, 965 BE W I8 e 5 , 42630 T X HR 4 Tea8113
ML (B 2C) o LIRS R o, th CBP 511 Tea8113/
CBP T 24 A fifi Tca8113/CBP 4085 N (4 F-actin 254 58 hn ELHE
iS5 Nef 7] i Tea8113/CBP 4H i J 4 F-actin 77 i B AR , 43
a4,
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AR 2E B W 2h 4 ;C a5 4540
B2 £ Nef LIESHMBRAEBZRNAENE ( x400)

3 itig

FH 3400 i ( Nef ) J2 24 3% 1 19 3= 28 RO 47,
Nef Z I VE R Y% 1 00 AP 7 S (o iR 25 p SR B SR
A — PR e S s bt A 0 B, EL AT 465 5 3 1 LV 711
Y, 38 2k BEL DT i 245 248 L %) 245 90 S HE S R T i e i 245
SEBGUE B A PO AR R IR B R R A BT
A PR 2 B T, 2R 25 R Nef BETE
— e FRRE [t I I B B 2R A1 KS562/A02 fY %
i 2451 5 Il 25 2 11 (LRP) 248 sl RS 1 2 Y
FENSY, IEFITEO T R TR LR e s
G5 F YA H LT W BRI BT, R R
filo Hoffmann %5 i i % W] LRP fE% T P-gp K
MRP1 RREE T 4028  BEb R S5 25 W it 25 . A BF
FEUESE /N RS MA] B S A 2 2, s S 04 b 9
T 2540 M LRP &5 510 250 e AC™ . HRETIA
4 LRP Bl £ 251 25 i pl ol =54 . Q& f CBP
S LA A% R B 25 ) AN R T o A FL R AR A, B
fifi A e 25 Wy ik A B A AR Rk i (e BB o, AR T
2553 A R LR QAT 3E A M 0 1 25 9 e i %)
B A e Gy e CHE S A A, D = A it
24 s AT AE AN i LB SR LER 25 11 (FMT) 2 BRULER 2 1
B —FhE A JEALEh R 45 A A R i — 5, HAE
FRZA ML NS E A, R 4l g 28, it
) £ MO F A B 20 P 8 B R A K AR S A , A
T e 200 P A B R0 T A R F W] CBP £ T4
idvsea 4 M B F-actin [] AF BB B R 140 i - 22t (B )
WLERE 1 B 2 38 15 Fif g T 245 (%) AH DG Pk 3 AT R

A S2HG T 1B AL S R AR T RS AR S
PR E] N\ 8595 1 < 20 40 i Tca8113/CBP X} CBP 1y
BURIE S Tea8113 AH Lb B W A, A H X CBP HA
fif 24544 . I FH 33 % 55 Nef £ J5 % Tea8113/CBP (4=
KFATIREE, ke R 1C,, 1A 5 305 4% i Tca8113/CBP #H

LU HA B R R, 5 BH Nef Xt Tca8113/CBP 4i i CBP it 25
PEAT I A R

1fii Tca8113/CBP [ CBP i 245 1 7 A= (i AL il v] g
SPURFM A & O Tt 25 40 Tca8113/CBP 5
Tca8113 i HL, i 25 4 5L K LRP mRNA 7K F- 1) & ik
B TR (P <0.01), UiBIZ CBP %S0 Tca8113/
CBP Zi i LRP 375 P 184 5 | 400 it fige 25 /6 b, 40 HE
CBP Jins , 20 it ;9 A 20 2 W vk B U F A, 7~ 2 CBP
it 251 . @/ FiHZ540M Tca8113/CBP 5 Tca8113 #f
o, B & 45 A & FMT mRNA /K- 3655 B g 7
w (P <0.01), [A 405 P9 F-actin 5 538800, HLHE
= AR . B4 CBP 755 A% Tca8113/CBP
Aty T FMT mRNA KSF-FB38 0, vl ey shlsh &
1 F-actin (9 B340, 4 40 A= 4K 30 A0 BH B RE 138
58, NITTFEL - CBP 5 | A9 Rl 22 i 3% 200 B B 2R 3K
YNAZEBRE ) T B AT S AR TE i A S5
JET, M 40 M A7 75 5 48 A A0 R 55 , 77 A4 CBP i
24Pk,

Nef 1% %% Tca8113/CBP fiit 251 iy WL AT BE 5 LA T
WA Ol T2 Nef 4bH 5 1 Tca8113/CBP 48
M5 AR AP Tea8113/CBP 4 i AH LL. , i 24 AH G 3
LRP 7 mRNA 7K (4 2238 B i AR (P <0.01) ., i
Nef A] T Tca8113/CBP 4Hffi N LRP f# 5 R 40, 855
Tca8113/CBP X CBP [f#EEfE 11, i 4Hfe N CBP A 4K
2R BERE N, AT L i 2. @ F T 48 Nef 4bH 5
i) Tca8113/CBP 41 ity 5 A& £ 4b FE Tca8113/CBP 4 g
AHEE, WLBh 8L 1455 8 11 FMT 78 mRNA KPR 18 B
WREAL(P <0.01), [FAF40f L8 & A F-actin (1)
St U R HESR oAt A ST AT Ui
Nef REFF{IX Tca8113/CBP 4 Jiid (N L 3 & H 45 & 8 H
FMT () mRNA /K- & ik, v e F 8L sh & A
F-actin {8 N R, LU{E CBP fif R4 i i 22 , i SR 41
JH R A8, REACR A AR 8 B BE 77, v W Al i A K[ S AL
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AT S84 240 L4 5 301 , 40 4 L 0 17 05 5 949

LIRTATHEIE Tea8113/CBP 41 i h L 30 2 1 4%
LR FMT mRNA 7K 26 3 19725 1045 2 40 i b L 3h
1 F-actin &8 FEE AL, HAR A FE F—4
ARSEEW] . ASBFFEHIUESE T Nef {45135 Tea8113/
CBP 21 ATt 265 1A S 3, BUR 25 Nef 24 386 57 57
TEIE R R T AR5
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