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HE:BH #iTEAB (Ma) sTAZ BRI A 48 (Oxa) 20tk (SW480/Oxa ) 918 2t 2545 A &
H A AT S 3H c—Jun BRI K BB (INK/SAPK ) 125887 %, ik KA MTT E40 Ma 5 SW480/
Oxa 28 J03G 78 09 % vk, KR R X 4 B AR A Ma 5T SW480/Oxa 28 It B 69 % %% , qRT—PCR 4 Ma *} SW480/
Oxa 28 P— #2%& & (P—gp). MDR1 mRNA %A 69 4L, Western blot #: Ma %t SW480/Oxa 48 JL P—gp.,
BRERAL c—Jun R R 3mEE (p—JNK) B G R X0 T, R RE A0 E LA, Oxa A I03g 85
HAK T NC 48, Ma+Oxa 2820 J03 1 7 MAK T Oxa 28 (P<0.05), Oxa AL A = HFH T NC A (P <0.05),
Ma+Oxa 2820} % M T & & T Oxa 4 (P <0.05), 5 PPARy+Oxa 8}t 4, PPARy+Ma+Oxa 41 % P—gp.
MDR1 mRNA K-35 Fifl, ZF A% FEL (P<0.05), 5 SP600125+Oxa ZLILE, SP600125+Ma+Oxa 41
¥ P—gp. MDR1 mRNA K-F¥ T, £FA%+FEL (P<0.05). 5 PPARy+Oxa Z5L4, PPARy+Ma+
Oxa 41 P—gp p—JNK &G K-F ¥ T, £ZF A% FEL (P<0.05), 5 SP600125+0xa 28ILEL, SP600125+
Ma+Oxa 2L P—gp, p—]NK E G KT T, ZFRALTFEL (P<0.05), Zif Ma LA EIEAL P&
24 fm kot 25 LA VR, T AR5 39 H) INK/SAPK 12 5 il 3%, Ak P—pg KA A £

KRR . HHME ; wEh  BAA; INK/SAPK 155 i@ %
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Effect of Matrine on drug resistance of human colon cells to
Oxaliplatin

Wei Wang, Bing Zheng, Rui Ren, Tao Zhu
(Department of General Surgery, theFirst People's Hospital of Yibin, Yibin, Sichuan 644000, China)

Abstract: Objective To investigate the effects of Matrine (Ma) on drug resistance of human colon cells to
Oxaliplatin (Oxa) and potential mechanisms. Methods Cellular proliferation of SW480/Oxa cell line was analyzed
by MTT. Cell apoptosis rate was analyzed by Flow Cytometer. Expression of glycoprotein (P-gp), MDR1, P-gp,
JNK and phosphorylated c-Jun N-terminal kinas (p-JNK) was measured by qRT-PCR and Western blot. Results
MTT results showed that cell proliferation in Oxa group was lower than that in NC group (¢ = 4.032, P = 0.049),
while that was higher when compared with Ma+Oxa group (¢ = 4.132, P = 0.045). Flow cytometer suggested that
apoptosis rate in Oxa group was increased compared with NC group (¢ = 4.342, P = 0.043), while that was decreased
when compared with Ma+Oxa group (¢ = 4.342, P = 0.043). Expressions of P-gp and MDR1 in PPARy+Ma+Oxa
group was downregulated when compared with PPARy+Oxa group (P < 0.05), but was upregulated compared with
Oxa group (P < 0.05). QRT-PCR also suggested manifested similar alteration of expression of P-gp and MDRI1 in
SP600125+Ma+Oxa group comparing with those in SP600125+0xa group (P < 0.05). Western blot showed that
expressions of P-gp and p-JNK proteins in PPARy+Ma+Oxa group were lower than PPARy+Oxa group (P < 0.05).
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Conclusions Ma can reverse drug resistance of colorectal cancer to Oxa potentially via the JINK/SAPK signaling

pathway.

Keywords: colorectal cancer; drug resistance; Matrine; INK/SAPK signaling pathway

Sh IR IR IR R WL TER 2 —, IR L
FERHFARGMITHARIT, (HEFNRIIEfESR
BAR, HARANREERIAE, S 2725wt 254
(LRGSR IR b SE iRy T 0 i 222
JRH Z— " O S s A T 2 . F
R T, MRS T 2 2 2 2 2 i 2 e Ak
JPITEM BB R, 2556 MDR1 4t i ds P- B
T (glycoprotein, P—gp ), 4% 7 985 410 ifd &= 2% 3K P—gp
RSB T RO A R B 2 —. IR ™,
INK/SAPK {55538 % 5 o3 48 e 1 Ak 7 s 245 7 2% DDA
X%, ARIFFOEHT S (matrine, Ma ) XF A\ 45 19
i BV R EAZR IR ( SW480/Oxa ) T 2414 F) 5% i K 2
755 INK/SAPK {5 538 A3 5%

1 RS

R

S SWA0 AH I F A F HhRkpE b2 L
WEEW, B (dimethylsulfoxide, DMSO ).
Y FH A A R ( methyl thiazolyl tetrazolium, MTT ) §E3|
W H Sigma A H], RPMI 1640 ¥5325E . Had- iy . 19
EARHIW A Gibeo A7), Annexin—V-FITC/PI T
& A R U SBITST, P-gp. c—Jun LI
fiff ( c—Jun N—terminal kinase, JNK ). W2 ft c—Jun 2t
VT ( phosphorylated ¢—Jun N—terminal kinase, p—JNK ).
c=Jun, B M2 1L c—Jun ( phosphorylated c—Jun, p—c—Jun )
LA H Abcam AR, R ACYIBHETHYITG 2K v
( peroxisome proliferator activated receptor gamma, PPAR y )
1 INK FHWT5R SP600125 244 [ SE[E R & D Systems 23
A, Trizol GRS AG & PCR 93 AR &
90 A HA TaKaRa 24 7], TGL-16G-A B &ty 1 25
DL (B B AR ), 7300 RIS 520 B
PCR (qRT-PCR) % ( 32[# Applied Biosystems 23] ),
FLalHL kA ( 32 Bio—Rad 22 F) ), F§FRIY ( Thermo
AT, EL204- TR ( LIk - B2 R 2000
ARATD), BERBURIL (£ Bio-Rad 2AH] ), HLIK
A CEmEAR—AE ).

1.1

1.2 Fik
121 @fesdc  S5hies SW480 4ififl, SR RPMI

1640 5535 [ 7RI 10%FBS, 1% 37 (55 100 o/
ml, HEEX 100 w/ml) |, EF 5% 4 ik CO,, 37°C
(REFRAR S5 R TRE 3R

122 ZRFFME Oxa AT 2 45075 SWAS0 2oy i 5 %
HR SCHk [10], & e, SR A 0.1 womol/L ) B vb ) 44
(oxaliplatin, Oxa ) ZbF SW480 4iififl, Oxa AZbFHJ5 KHP
SRARAET, RS, RN Ak el K E
G TS 90% I, HEATHEAN 3N, ZEREwkER
0.5 wmol/L 1Y) Oxa 4bFH SW480 ZH i, LAk )7 ik 42
4 1.0 wmol/L B Oxa A SW480 40 fifl, AR
G R I Z5 YR BE 2.0 pmol/L, 154X 5 48, A2 T 248
Jith SW480/0xa 4 fifl .,

123 MTT 40 Ma %k E  HEBESEN
Ma ¥ JE AT E 22525, 5 R ] MTT AT Ma X}
SW480/0xa it 24 41 i i 1C., {EL.  FUT H5 A 1 4 Y 4
JiiL, PL2x 10" A4/ FLEEFPF 96 FLEE ST, 37°C . 5%
CO, B FRA P37 24 W WEESS , Ardldb o, mA
ZRPE M 0.1.5, 10,20 £ 30 pwmol/L Y Ma (7%
DMSO LR FER 0.1% ) 5 #5556 BRZL 5 DMSO 1Y
LA PE R 01% 5 25 AR BB YT AL B, 4keky o7
24 h, FALIN20 WIMTT, 37°CHEE 4h, 35 L35, FH0
A 100 w1 DMSO %W, ERFFRL EIE 570 nm S
FALOLREE A fA (A570), AHAANHIZ (IR ): IR (%)
= (1= AbHRY1FER A E 7 XFREA1EY A ) x 100%.
124  MTT &4 m 2 e 3g 58 B8 K
SW480/0xa 411, LA 2x 10" 4~/ FLI%ERN T 96 FLIE 33
B, 37°C. 5% CO, B FRffiTh i g% 24 h WhiREfS | 434
54525 : O NC 4 : 25 IR (HMANBU T A b3 )
@ 0xaffl:0xa( 2 wmol/L ); @ Ma+Oxa £ : Ma( 10 w mol/
L) +Oxa (2 wmol/L ). 4KZER5F% 24 h. &4LIN20 wl
MTT,37CHFE 4 h, 5% FiF, FAILA 100 w1 DMSO I,
FERFARAY_EMAE 570 nm PACAFLBOGEE A {EH( A570 ),
BB 3 AL, MR (IR): IR (%) =(1-
ARFRLLSF-35 A {E 7 XFHRALP-35 A fH ) x 100% .

125 X @mpsuem a e ot BONEE K
IR, DL S x 10" A /ml 3001 6 FLAR, AF41%E 3
AL I 10% R4 LG ) RPMI 1640 553235 5%
TE 37°C. 5% CO, BiF#5A P97 24 h BNERE, SL5543
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5 28 &

H5%2)F 1.24 0T, 4% Annexin—V-FITC/PI J#1°
PTG U BHAE , Ui QA SR I 20 A T
12.6 qRT-PCR # M P—gp. MDR1 mRNA & iX
KB ZBESCHK [11], #0 P-gp. MDR1 mRNA. H
SRR K BIRAnH, LA 5 x 10° 4> /ml HeEEHERT T 6 4L
M, BABCE 3 NE L. HE 10% G4 10075 ) RPML
1640 Fi FR LB FRAE 37°C . 5% CO, FiFffi K92 24 h
BNGRE, SIS 252 : D NC AL« 25 IR IR (4h
Mo AN AT T 4b B ) s @ Oxa 2 : Oxa (2 pmol/L) ;
3 Ma+O0xa 4 : Ma (10 pmol/L) +Oxa (2 wmol/L) ;
@ PPAR y+Oxa 4 : PPARy (0.1 wg/L) +Oxa
(2 pmol/L );(® SP600125+0xa £H : SP600125 (100 p g/L)
+0xa (2 wmol/L) ; ©® PPAR y +Ma+Oxa 41 : PPAR vy
(0.1 wg/L) +Ma (10 pmol/L.) +Oxa (2 wmol/L) ;
@ SP600125+Ma+0xa 4 : SP600125 (100w g/L.) +Ma
(10 wmol/LL) +Oxa (2 wmol/L ), #R & Trizol i 7 & 2
HUHZUR RNA, SR TAZ BRI & {2 RNA 21 B2 Fvk
JE, W1 pg BT %, A2l eDNA. R ] SYBR
green Yehik AT A, P-gp YA R
P-gp, IE[f] 5'-TACTCACGCCTCGAAACCT-3', JZ [1] 5'-
GTCTGCTTTCCTCCCTGATG-3' ; MDR1, iE [ 5'-CCC
ATCATTGCAATAGCAGG-3', JZ[a] 5'-GTTCAAACTTC
TGCTCCTGA., LA GAPDH %K AN 2, H I ¥ F
IR« GAPDH, 1E i 5'-CCTAGTTCGTCATGGGTG
TGAACCA-3', [ 5'-GCCAGTAGAGGCAGGGATGA
TGTTC-3', ¥ 14 55 St BT k57 30k [12].
1.2.7 Western blot %] P—gp. p—JNK & & 84 & ik K
o SROCHK [13]. BOSEUEKRIAR4IH, L5 x 10°
A ml REEHAN T 6 fLtk, WA E 3AE. HE
10% JE4= M5 1 RPMI 1640 1537 JE 85 3518 37°C. 5%
CO, JE AR T 595 24 h = 0RE, U6 o020 5 45 245 1)
12,6 BT o HAI AP ISR T, M H R
( bicinchoninic acid, BCA ) FEMEE AT S HG, 3
rEERe Tk, AL EFE20 wg, W ERIMMMEHE
il (polyvinylidene fluoride, PVDF ) )5, 3% i Jg
WA 2 h, 4300 E P-gp. p-INK ( HRIEH )
B —actin( NS ) —Pi, 4°CHEF LA, TBST BEE,
ME 95 . RH Quantityone $K A X} 55 25 &
HAT o
1.3 FitFEH*

BT R SPSS 17.0 Sei 14k, THEERL
B = brEE (xxs) Fom, WERRHT 2001, Wi

W HLEsEF 1.SD—t K36, P <0.05 NS A G4 .
R

Ma BILE 25K E
Ma X SW480/Oxa 4MEAY ICs, ¥ FE A 30 p mol/L.
% I8 3] Ma 5 Oxa X 40 il 7T B8 1775 U [ 5 A 9 1
ML I H S sk B2 g | R s RIER, ik
P£1C, BI—IRIEAE N Ma IRV TIS S22 5, ROt
20 pmol/L VENJGEE525 Ma M2, WA 1,

2

2.1

100 +4

50 A

ARG PE 1%

0

0 5 10 15 20 25 30
Ma ¥ % /(. mol/L )

1 MTT %l Ma 4825RE

2.2 MFEIGIETETERER
NC 20 . Oxa ZH 1 Ma+Oxa 2H 40 9 3% 48 7% P 43 1)
J(99.67£2.12), (72.12+1.12) F1 (61.34£1.15),
LRAGHFE X (F=12.218, P=0.000), #—1L>
Bridss, Oxa HANMEAEISE LT NC 41, 2R A4511
227 (P <0.05 ), 1M Ma+Oxa 2H 40 g 38 58 15 PEA T
Oxa 4, ZRAGITFE XL (P<0.05).
2.3 YHRATIER

Oxa 415 NC 440 ST R LA, R ¢ K25,
LERAEGIFE X (1=4.012, P=0.049), Oxa 4141}l
BT 5T NC 41, Ma+Oxa 215 Oxa 21 40 g 5
TR, R e K045, ZRA500FE L (1=4.342,
P =0.043), Ma+Oxa ZHAMLEIH T8 5T Oxa 2. UL
Kl 2.
2.4  Ma 3t SW480/Oxa 4l P-gp. MDR1 mRNA
FRIEHIF N

5 R B, TE Ma+Oxa 2 \PPAR -y +Oxa 412 PPAR v +
Ma+Oxa 2 3 4 [8] Y P-gp mRNA (F =14.315, P =
0.000) LK MDR1 mRNA ( F =16.267, P =0.000 ) [HJ4H
KKK FEZERA G2 L WA 1. 7F Ma+Oxa 4 .
SP600125+0xa 2H L) K SP600125+Ma+Oxa 2H 3 4H [l Y
P—gp mRNA ( F=13.213, P =0.000) 4} MDRI mRNA
(F=15221, P=0.000) HAIXFFRIRKT-22 905011+
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530 1) AR, W WSS I BRI 24 P R LIS

NC 4

Ma+Oxa ZH

10° 100 10° 10° 10*
Annexin—-V-FITC/PI Annexin-V-FITC/PI Annexin—-V-FITC/PI

B2 YA e AR TR
#1 Ma X SW480/Oxa #Afl P-gp. MDR1 mRNA FiEBI#M  (n=3, x+s)

Ma+Oxa 2H 14632+ 4.6 14931 £4.3
PPAR vy +Oxa 41 203.19+6.1"" 14.315 0.000 21045 +5.8"" 16.267 13.213
PPAR vy +Ma+0xa ZH 17621 +5.3" 172.54 £ 4.9"
Ma+Oxa 41 14632+ 4.6 14931 +43
SP600125+0xa ZH 13421 +34"7 13.213 0.000 140.15£3.8"" 15.221 13.213
SP600125+Ma+Oxa 21 123.16 +2.3" 131.15+3.1"

H: 1) 5 Ma+Oxa 4L, P<0.05; 2) 5 PPARy+Ma+Oxa L HHE, P<0.05; 3) 5 SP600125+Ma+Oxa 41 [b4E, P <0.05

B X R BOKEZE A G e WK 3 fgk 2. 18
25 P—gp. p—JNK EEHEEKTE Ma+Oxa 41, SP600125+0xa 211 % SP600125+Ma+Oxa

BFSE% B, 4E Ma+Oxa 41, PPAR y+Oxa 101 L3RRI P-gp & FI(F =13.213, P =0.000 JLL K p-INK
PPAR vy +Ma+Oxa 41 3 41 il () P-gp 2 [ (F =12315, & (F=15.221, P =0.000) MHIRFRILRN-225 47

P=0.000) LI p-JNK B[] (F=15267,P=0000) frj IR WK 3 H%k 2.

%2 Western blot #&ill P-gp, p—JNK ZEAMMEXRIAEKFE (n=3, x=s)

Ma+Oxa 41 0.489 + 0.052 0.221 £ 0.031
PPAR vy +Oxa 2 0.867 +0.077" 12.315 0.000 0.434 +0.042"” 15.267 0.000
PPAR vy +Ma+Oxa £ 0.576 +0.056" 0.284 +0.033"
Ma+Oxa 41 0.489 + 0.052 0.221 £0.031
SP600125+0xa 21 0.369 +0.027"" 13.213 0.000 0.246 +0.019"* 15221 0.000
SP600125+Ma+0xa 20 0.298 + 0.024" 0.135 +0.013"

#: 1) 5 Ma+Oxa A1 L#K, P <0.05; 2) 5 PPAR y +Ma+Oxa 463, P<0.05; 3) 5 SP600125+Ma+Oxa 4 [L#, P <0.05
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b o omT——y e —. ~
pINK T e T P Mo o 51 kD
Pog e — g — —— ., |70 kD
P — - -
Ma - - - + o+ -+
Oxa _ 4 + + + + o+
PPARy - - + + - - -
SP600I25 = - - - - o+ o+

3 Western blot #:illl P-gp, p-JNK & B RH#H3TRIE

3 g

T2 S R R 2 AR A T AR ST
P Sty 9, ISP . Rl FIREDIRL,
FHFHR . I, #EPRA, JREA R BB WS
e SR ARG, SR, B, B, 7
P RN B e S AR B A AR . BV RSARE
fg3E A F T DNA JERUEE N FIEE ISR DNA 1Y
HRE, AP S R L A AR A L TR A
IRILR L 22 5, S5 A T BV RN Ay T sk
PEFETERR I 22 5, o A SR YD R T 24 102
FOB T I =P s 41 A 22 24 i 245( mult
drug resistance, MDR ) #L#il%2 4%, 41 MDR JEH i Z23%
K. DNA #ifh S A I 3 pE PR AR ol & i . A
KA 25 6 R GE 6 PEHG =5 . MDR AR SC A (R R 3Rk
W En sk Hoh P-gp FI LRP )21 MDR #5085 £,
MU 5 R B 9 MDR 7= A2 &k 48, P-gp Al LRP 1
A Y R KT AR M 2 R B S EAR G . B4
i 22 T 5% 22 BH 17 2 0 A8 0% 100 1) 285 M g 200 M ) 2B K
FOFARIA™ #F5¢ & FH, 2.0 mg/ml 7208 GENL T il 45
FRANME HT-29 My K I HRERS ] COX-2 YKk ;
NIU &5 " A 08 5 357 2 0 1 0% 410 1) 45 o 6 40 L SW 116
WIXEEE , I ELAM ) 40 v br i 4 35 P 5 CHANG 487
HE—BURANFIE L I S ad I Bax A 2R35 LA
TVE Bel-2 IFRIARES HT-29 AT, Mk
S5 25 B 95 A L HT—29 H4GE I VEFH . A Z 5% 32
WY INK/SAPK 15 538 #6558 240 Je 0 Ak 77 Tid 245
PERUIAOG, AW TR = Wk B 255 R
BERIVER, B8 10, AT —WREEVE R Ma YR IEAT
JEERgcsy, RIERE 10 wmol/L AEN R 225550 Ma 45
e . SEIA I, Ma ATHDHIHIGE, fEdE T,
Ma A F#{% P-gp, MDR1 mRNA ik, ] [#(% P-gp.
p=INK R, 278 Ma BLA P NS5 i it 25

AR MIRRT 251 A VEHT, AT RES I INK/SAPK {551
B, FEIK P-pg RIXA K. AWFEIRIER, Ma XK
PEEE AL T 25 A —ERCR, WP Al R o BT
S TS AL PSR M, Ma A7 SR Bl
LA AT I 2APERRT 2, (EE T R B kA 5
BRI R SL YR ABITST

LR ERTIR, Ma FAT PR NG5 e i 2 40 i R it
ZGVERYVER], TTRE S INK/SAPK 55 ii %, AR
P-pg E LY E N
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