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The Reversal Effects of Matrine on the Multi-drug Resistance of Oxaliplatin in Human Colon
HT-29 Cells and its Mechanism Research
ZHANG Dongmei, ZHANG Y aming*
(Shuguang Hospital Affiliated to Shanghai University of Traditional Chinese Medicine, Shanghai 200000, China)

(Abstract] Objective To study of matrine on the reversal of multi—-drug resistance in HT-29/0XA cells and explore its
underlying mechanisms. Methods Oxaliplatin resistant HT -29/0XA cells were established by gradually increasing the
concentration of medicines. The reverse efficacy of Matrine on HT-29/0XA cells was determined by CCK-8 assay. The
apoptosis and cell cycle were detected by flow cytometry. The expression levels of lung resistance protein (LRP) and
P—glycoprotein ~ (P—gp) mRNA and proteins was determined by quantitative real time PCR (qRT-PCR) and Western blot,
respectively. Results Matrine can increase the sensibility of HT -29/0XA to oxaliplatin and reverse the part resisitance.
Matrine (0.5 pg/mL) and matrine (3.0 pg/mL) alone had no effect on the cell cycle and apoptosis in HT-29/0XA cells. The
oxaliplatinin combination with matrine significantly inhibited cell proliferation and induced apoptosis. Oxaliplatin (0.5 wg/mL)
and matrine (3.0 pg/mlL) alone had no effect on the expression level of LRP and P-gp mRNA and protein in HT-29/0XA
cells. The expression of LRP and P—gp mRNA and protein was lower with drug combination. Conclusion Matrine could
partially reverse the multi-drug resistance of HT-29/0XA cells to oxaliplatin, which may be related to the lower expression
levels of LRP and P-gp.

(Keywords]) colon cancer; HT-29; oxaliplatin; multi-drug resistance; matrine

(75 B #9)2016-03-26

(L&A ) bl — 5 b b 12 24 50l & = 4847 8h iRl %8 1 (2014-2016 48, 445 ZY3-CCCX-1-1008) ,
(EE B 9v Vok &My, o, B AT BRI 0P T A . WFTE 07 10 rh P BE 4% 5 T 0 By 36

(B WAEE )* skAME B, 2 it AT LR, 68+ 0528 4 500, E-mail: ym_zhang56@sina.com,,



11

SRAME,AE S e N 45 I i A0 I ok (HT—=29) B 0 ALt 245 28 1 A P B AL 1 B 5 23

55 0 98 00 508 A8 LA B BE T AR A S 3 R A
TSR =00, HETEGT T BRI 32 [H
IS T AT R BT AR R e A7 R 02,
15 H B8 #7259 L K7 58 00 ST ROTAS
PRAEHC 2 SRR AR T 2o i v 45 1 e A M B 22 24
i 285 B 42 5 By AR B, 2 (Matrine) Jt Y 24
WS EEE R Z —, TR T SR
Z WET R ERT ATz, WSS
(4 BT A 808, R T B R L R A L
i 988 5% 40 R0 143 A A A A A A TS, (R SR X A
TR 245 1 14 10 A T 1 R AT HIGE . ABESE B AR
v 2 B0 45 I 98 T 245 40 D HT—-29/ 38 0 #1) 41 (oxali-
platin, OXA) T 24 1 14 330 5 1 FH - 263 e mT RE Y AR
FIALH

1 M5 ER

1.1 40

HT-29 4 ik F 5E 1 ATCC A+,
1.2 F2H 54

RPMI1640 #5555, /N4 13 W [ 25 18 Gibeo
O3] YD R S0, DO H AR e (MTT) 1
F Sigma A Al ; CCK-8 &7 & 11 H A [A] - Ak 2= F
% 7 ; Annexin  V-FITC apoptosisdetection kit 51
KWk # & K Cycle TESTTTM PLUS DNA
Reagent Kit 2 g J&] 35 46 0 i 550 & 149 W 1 3% [ BD
/3 ) 5 Trizol W4 [ Invitrogen 23wl 5 Jiliifi 25 25 (H (lung
resistance protein LRP mRNA) P—glycoprotein (P-gp) .
GAPDH 519y )™ N i 12 7 & B BT A LRP 25
B E REHTAR LA BRI P OB AR (1 (P—gp ) HL 5 BE LA
I H Abcam A ],
1.3 FEAUR

Synergy 2 ZJIREREARX ()M 7 A W R A
23l ; LightCycler 480 SZ) 7€ it PCR X (TEE %
G237l s Attune NxT i 2040 2 4 (38 B ThermoFisher
Scientific Y ),
2 FHik
2.1 YRR

45 1 i A0 M HT-29 5 AL 35 5% T RPMI1640 1
FEW T, N 10%/ N 103 1% WUH0H (5 5 R 100
UL, # %% 100 U/mL), T 5%C0,.37 CH;i 54
HE R R
2.2 WYL 24 45 g di 240 B 1 e <r

OB K W) HT-29 41, 38 %% 40 it %% 15
Ix10%mL, T BLYB R4 (0.1 we/ml) 55 5% Wi % 221

FH 48 h, 78 2% LI W In AR B BV R AR 8T
TR SR F7 R R B E W A K5 R4,
PP AEH (0.1 wg/mL) 3537 W% 26 7E ] 40
48 h, nith R B AR, B4R s VDR Y v
J£ (0.1.0.15.0.2.025.0.3 pg/mL), 440 7€ %
0.3 pg/mL B FIEAREFR W hRE £ K uE, L&
5 B (0.6.,1.2 pg/mlL) A5 5 B8 V0 ) 41 8% 5%
WO HT-29 20 i 54T (5] W75 | e 4 3R A5 % B Vb A
EAT 25 ) HT-29 41, BF HT-29/0XA . T )5 425K
50 () 240 L TSR B 1 RS 1 B R ER A AR FE

2.3 CCK-8 A HT-29 40 i )

O #d: K HT-29/0XA 408 2L 1x10° 4~
ML/ FLERD T 96 FLEE FRAREL % | 43 X R (A=
PEERIK) FFS 254 (1.0.3.0,10.0 wg/mL) D
F 4 825 41 (0.05.0.5.5.0 wg/mL) bz 6 J3E e i B v
M5 SMEa H2d , Hak 3 NEAL K&
AR FE 48 h )5, BFLINA CCK-8 k7] 10 pL,
37 CHWEE 1 h, ZUREMIARIAE 450 nm P <40 I
FE ODfH ., 4 A K (%)=L 541 OD ¥ {E /%t g
2 0D “F-#{Hx100%

2.4 A b

¥ HT-29/0XA 20 Ml 270 T 6 L5 574,24 h
J5 43 R X B (WA ) i S8R 24 (3.0 pg/mL) |
WYL R 2Y (0.5 wg/mL) B V0 F 40 5 5 2 ik
A2y AR SRR 48 h JEREUANAE, PBS PR, N
A T0%¥ T 1 7 J5 SR AR i, PBS vk & [
W, A RNA - i S W 3 7%, 5 Ak N BE (PT) Y4 TR
AY0a PR A B ASCVE i 2R Al B o BT, R KA
488 nm, I H ModFit LT2.0 14434 41 i J& 199 43 #ii
KT B, TR A AT & H B TR
2.5 SEAFAE R PCR 2047 LRP mRNA 1 P-gp mRNA
)ik

¥ HT-29/0XA #4250 T 6 fL¥EFE MR 24 h
J& o3 AR R (I 2H) 5 S 245 (3.0 pg/mL) |
YL FIEA 2 (0.5 we/mL) KBV FEN5 5 S 0085
FHZG ke 5% 48 h Ja AR IO ML, AR 44 FH 6B 45
i J1 Trizol iR $2 B HT-29/0X A 41 i3 1 (% RNA, K
D4 RNA R BEFIZE RS (FE RNA 1R R AR
B cDNA 25 —85 , MRIERAEVIT, 1 LightCy-
cler 480 SEHTE & PCR AT cDNA # & ifF 47 5
=R A W EE Y, LRP, P—gp,GAPDH 5|4 % %1 41
T :LRP I ¥# 5° ~GCATTATTCGCACTGCTGTC -3,
T 5°~AGCCTCCAGCTCCAAGAGTT-3’; P—gp i
5" -GATATTGCCTGGTTTGATGA -3, T i 5° -TG-
CATTTTGTGTTAAGACGC-3’GAPDH L% 5 -TTTG-
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GTATCGTGGAAGGACT 3%; T Ji# 5° ~AGTAGAG-
GCAGGGATGATGT-3", GAPDH £ N2 il i L85
DA EA T ARG A2 B AT
2.6 Western-blot 73 #1 LRP Fl P—gp 1K1k

¥ HT-29/0XA 40 Mo 2% 6 FLEE S 4 24 h
J&i o R B (B 2H) 5 SR 2 (3.0 pg/mlL) (B
YRR ZY (0.5 pg/mL) B BYBFIH15 8 S 845 H
2 AkER 5T 48 h JE AR SRR (S ST
SDS-PAGE HLIk (43 B IE 12% , e iz 5% ) , AL A
50 pg HA,HE 120 V HIK E 5B REH, 55|
RSPREF 4 Z B 1 B0 2 h, A 1:2 000 B9 LRP
BTTREBURELE 1:1 500 FRBEM P—gp B TTREHLIA,
4 CHFE ", PBST YEv& 3 WK, A K 15 min, FHIIA
1:400 FBERFPT/NR 1gG-HRP, #&$% 2 h,PBST ¥
W3 WGECL R B BRI, H4 5 Im-
age] BB HT A TR BE BB A3 HT
2.7 Gl

Sk SPSS 16.0 B AF it A7 8ds 43 o R A7
FEATY ¢ K 30 54 54 F 5 2250 BT (One—way  ANO-
VAR5, Xt AS [R] 52 56 21 22 1] i 5cdl 647 b g, Tl
G DL “xks "B R P<0.05 WEFAH G X,

3R

3.1 S HE HT-29/0XA 4 il i) it 24 1 336 4 A
i d CCK-8 Seg it — P R M (£ 1), AR
(0-5 pg/mL) MEI>FHIE S 1.0.3.0,10.0 pg/mL
WS AR T HT-29/0XA 40, H: 1Cs 40 %N
3.7, 1.6.1.1 pg/mL, 525 FXHRA (0 pg/mL %S
B, 1Csy M 4.2 wg/mL) HHLEA BEEZR (P<
0.001), FZ 0l HT-29/0XA 4 i X B8 vb F1l 40 i
TR S i 2P B0 o A
3.2 ESELG BV A 25 % HT-29/0XA 4l

1 CCK-8 #aill#h Bk B ST B & BUD FI$A1E A HT-29/0XA
MWAHETFE (%) R 1G5 HILLER (v£s,n=3,%)

WHW WL R (pg/ml) 1Cs
(g/mlL) 0 0.05 0.5 5 (ng/mL)
0 100 94.2+53 92372 427:86 4.2:0.15

L0 964+38 920+64 83.1x46 377,99  3.70.17*
30  91.7x55  81.7x5.9 70.1£104 1434109 1.6+0.11%%*
10.0  84.1x8.7 712469 672+55  105:36  1.120.33%%*
FH 162.6
P1H <0.001

. B A A 1.0 pe/ml 1S4 1Cy 5 BV R A
0 wg/mL ¥ Z 5 41 1Csx #1 H ,*P<0.05; B v0 #4158t 4 3.0.10.0
pg/mL i Z AL 1Cs 43 515 Wb RIS 0 pg/mL % Z 041 1Cs
AL, ##%P<0.001

F14) 240 ) 300 43 A LA S 240 RO T 23R 114 52 T
5 AL A H BV R 41(0.5 pg/mL) F S0
(3.0 pg/mL) B 24 % 40 it 409 LA R 4 e 1 7
o, WY FIAA (05 wg/ml) BEA S W
(3.0 pg/mL)YEH T HT-29/0XA 4l 48 h )5, it
2T AL 4 G 10 45 R S R HT—29/0X A 41 g J& 39 1
Z R, b GO/GL 120 i A L 49 S 3 vk b s T
VP R 2 (P=0.027) 1% 2 % 20 (P=0.032) , 1fi S ]
FTG2/M 241 i L 5] S 2 1 v T SR VD R A (S
P=0.012; G2/M #]:P=0.024) FI# 041l (S #1:P=
0.041; G2/M H:P=0.021), UESE T BYPFIHAEE S 75 5
B FH 24 7] LA ] HT—29/0X A 40 Jif g 386 5 . 3t = 4
JiL AR &5 2 R) B S R 6 A A R A i YE TC R (45.3+
6.7)% % 2 = T BV FIAA4H[(20.7+5.5) % ; P=0.0025]
FT5 208 41[(20.3+4.5) %:P=0.0037) , ¥t — 2 T
BRYD R R G 5 S 000 45 i i Tt 24 40 JfL Ak HT-29/
OXA A K HA W RIMHAEN ., Wk 2,
3.3 SEAfERE PCR A LRP mRNA F1 P—gp mRNA

R2 RARERASMARDEMIERA48 h g
HT-29/0XA #RBHAMEBAET  (v25,n=3,%)

205 Gy/Gi S G/M T2

Xt B2 53.4+7.3 32.5+6.9 23.4+4.8 17.8+4.3
B R4l 50.7£3.6 31.4+8.2 21.5+2.8 20.7+5.5
WEMA  49.6+5.4 25.4+6.3 19.1+4.2 20.3+4.5
B 70242.1%4  17.9£5.4%%  9.57+4.2%4  453+6.7%4
F1{H 11.12 3.94 6.84 15.57
P <0.05 <0.05 <0.05 <0.05

S5 R VR, #P<0.05; 5S4 H L, AP<0.05,

FEM Ak

R R, 5XT A A, BIP A1 (0.5 pg/ml)
2% (3.0 pg/mL) Al FHZ % LPR mRNA LK
P-gp mRNA (133K 7K -G 2 M (& 1A) 58 70 Fl 4
(0.5 pg/mL)EE A3 208 (3.0 wg/mL) fEHF HT-29/
OXA 4l 48 h 5 ,LRP mRNA 1 P-gp mRNA %
K ACOE AT F B A E14] (LRP mRNA:P=0.0082;
P—gp mRNA:P=0.0073)5¢ % 7 Z: i 41 (LRP mRNA:
P=0.0056; P—gp mRNA:P=0.0087) ' 2 I H [& Ik
(EI1A ),
3.4 LRP HH M P-gp A FRILHA

SR E B PCR SEIR g5 R oR, S5XT R4
YL FE1(0.5 we/mL) 175206 (3.0 pg/mL) o
25X} LPR 2 H DL P—gp 8 H M R B KR A #
m (E 1B); BIPFIE (0.5 pg/ml) BG5S 06
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(3.0 pg/mL){EFF HT-29/0XA 4ifig 48 h J5 ,LRP
B P—gp 8 1132 35 K 7 A X T B8 R 40 4l
(LRP % [1:P=0.000 23; P-gp % [1:P=0.004 5)m#

1. 57

—_
(=1
n

mRNA

53
o

LRP

AR A A A

e
o=

P—gp mRNA
A8 2 A3k AT

WS4 (LRP 2 [1:P=0.000 29; P—gp FH[1: P=
0.000 54) % MM FEAL (B 1B ), UK LK 2,

1.2
mi“&
¥R
B0, 4-
0.0
1.2- ***
o |***
ag, 0.8
f%&p
- M.
N
Fft
@f

£ : A.qRT-PCR #z il 25 ¥ 1F U5 A R 419 LRP () Al P—gp mRNA ('F) #9335 7K F;B.western blot £ Il 25 ¥ 4F JH J5 A W 2 /9 LRP( k)
N P-gp( F)EEBIRIBAKF, BIEFER N xts ,n=3; Bed A5 B FIEAH T WS4 1L, #*P<0.01, *#%P<0.001,

| AEZGWIER 48 h lF¥ HT-29/0XA & LRP #1 P-gp mRNA B E A RENEMHERE

B
& -\5‘@ ’ff’@‘& >

LRP e cand ey —
P-OP s semmm s
Bactn QD S —
B2 REZGYER 48 h JE% HT-29/0XA & LRP
P-gp mRNA AR & B FRI& K50 BB ik &

4 g

2 S SR Z AR A IS TR R LY S
(Sophora flavescens Ait)W TR, S JE,H
B PRI 2Ry PR AE DA% T HORT il |
R AREATE BB, WS RS S T PUEA
ORSY R R R LN g R e S AR
P HA A A AR S

BYLMBARE Y A T DNA JE iUBE N ik
() S IR i) DNA A5 18, 77 A= 470 B g 37 1 LA K 4

BRI, o T DA ARk RS A% 22 5, 4 s S o
X B R U AR R 2 5, o
Az BRI A i 24 1 U AT R I B
Rl e 20 B 2 2451t 2] (multi drug resistance, MDR)
P52 2%, 40 MDR JE[Hid 2 355 \DNA #i4b 5744 1
1037 PR o AR 5 B i/ | A G T JOACfp 2 il 2% 58 16 1
v MDR AR SGH 11 IR 321 g 50, Horh P—gp
FlLRP 4 519 MDR #5522 2 AL 55 W 1 1Y
MDR 7=k 4%, P—gp Al LRP 76 41 i i) 3k K 5
20 B TR 2 R 2 TE A S,

TR O 484 22 U5 3 W1 3 2 80 RE 0% 10 1) 45 1
TN A K . Huang SR8 &K 2.0 mg/mL 7%
i e 6% 410 1 235 J 68 A i HT-29 19 A= KOJF HLRE 98 4
il COX=2 23K ; Zhou S AL WLEE T 5 SR AE
T 25 T a4 L SW116 34, I EL 410 1) 40 i o ar
fit 435 P19 Chang 85 A #E— 2B TR AN 5T K B v 2
A I Bax 335 LA Bel-2 MR IA R IE T
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2016 55 36 &

HT-29 2 J i 38 T, DT A 20 4900 0] 45 i 6 240 B HT-
29 A HAVE T S5Br BF 9% A0 & B 2 e 3
il Akt 55 DA 1 235 g s 200 e 1) 33 30 A BIF 5 45
S AV B 1 2 AR 1 R VD R4 6 HT-29/
OXA 2 i 3 58 A 400 4 4 B v R 40 5 4K 57 =
W28 (3.0 pg/mL) 3 [FFEH] HT-29/0XA 44 ffl i,
YL RNEA 1Cs (BB R FEAL, $2m BUDRIAAIE A
Z AT HT-29/0XA BA B A7 B /e T, A
i X A0 SO ) 25 2R U B VD R A K B R
W 2O A ) 20 R T AR R 2N 2 A L S R,

P—gp J& 1 1280 > % JE 2 A4 1 1 55 A 2 11, 3
i S ATP 52 AT 25 9 1) 40 B 9 9 sh B 1, K4
JHL PN i AN BT R 3R R AT A A L RE 24 ) 1) A 32
RIS AR AN B Y 0 25 vk BE S DN 77 A 22 24 it 24
S, LRP AN 238 F K M6 1 20 i o o, = 2238
% HE A B WAL 5 | ke 22 24 it 25, B BHL 1k LA 40 i A% A
g 0 25 38 o A% LR A I A, E A A I 25 )
W BB A% 38 3 7 12 4048 Hh A | B AN 24 1 1) A B 4
A E A AR 2 A BB 17 24 47 3 2o ek A HE
A0S ASBIFGE Hh SCE R PCR A DN 25 51 i m B v
FIEATE A 35 200 T T HT-29/0XA 41 it J5 BE A %%
{412 LRP mRNA Fl P—gp mRNA {33k ; & (1 EP
05 S 4 L I 7 HT-29/0X A 4 g 28 8 vb F 4R 086 &
WS T R, H LRP Ml P-gp 8 (1A F£ A 11
REAIG, B v S0 0 VR AL 5 B AR 40 i Y LRP Al
P—gp # K FEAIG , 325 10 396 5 e Jie 98 25 4 A0 HE B8 i 4
MM 25 & U G, 2 T BV R 245 19 25 1 i 20
i 2 i A A P AL T 5 5 H Al 0 T 15 5 B A
KEAA K, AR R . HE S
2 AT, 35 S 00 S A 0 I R BT I e i B
2549, FL 30 2 i g AN S 1) 22 24 Tt 25 4 45 31 TR 2
AT F O g
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