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XS SW620 4H i [ FEFIHIVER . Hoechst33258 S ALt A 7 S80S SW620 AL T-15md; iU M Al l w2
BT SW620 i i FEHIf I SER e B PCR YERIMANA pl6+ cyclinD1 K CDK4 H:[AFK /KT Se LRI 40 L P pl6-
CyclinD1 }, CDK4 FE I EIEKF. R AL ESHINH SW620 40 M5 4E Fl S 5B HOiE, HAER 24 h (1) ICso A 4.02 pmol/L;
SXTRRAAHLL, WS IACE SR SW620 4 G LB B35, Gy ARSI IR (P<<0.05); M SHIERE SW620 41
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Effect of oxymatrine on p16/cyclinD1/CDK4 pathway in human colon
adenocarcinoma SW620 cells
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Abstract: Objective To explore the antitumor effect of oxymatrine and detect the mechanism involved. Methods The Anti- proliferative
effects of oxymatrine in human colon adenocarcinoma SW620 cells were assessed using MTT assay. SW620 cells treated with oxymatrine
were assessed with Hoechst 33258 staining and cell cycle distribution assay was performed by flow cytometry. The quantitative real-time
PCR assay was used to evaluate the expression of p16, cell cycle-related cyclinD1 and CDK4 mRNA at the genetic level. To investigate the
molecular mechanisms underlying alterations in cell apoptosis, the proteins p16, cell cycle-related cyclinD1, and CDK4 were determined by
Western blotting analysis. Results Oxymatrine could significantly inhibit the growth of SW620 cells compared with the control group, the
ICsy was 4.02 pmol/L. Its anticancer activity was related to the alteration in expression of pl6, cyclinD1, and CDK4 (P < 0.05, 0.01).
Conclusion These results suggest that oxymatrine produces the obvious antitumor effects on SW620 cells in vitro, induces the cell arrest in
G phase which is related to the regulation on the protein expression of p16, cyclinD1, and CDKA4.
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pl6/cyclinD1/CDK4 1 #8715 J5 520, 480 5
XK e ] e A AL o
1 #RFAE
1.1 ##Y

NG5 e 40 O RR SW620 T J7 BE R h B2
B S KA. AT S RES =
98%) 7 H L2y AR R, k'S 080630;
5-RMENRE (5-Fu) VRS E i 2R I 29k A
7=, ik 100108 B 2B a4 i e BTN YR A
Til; 0.25% Trypsin, RPMI 1640 5575 3L 0 735 A
w); BEMEEE (MTT) 4T Sigma Aw]; - FHEETHM
(DMSO) T AlTlresco 2] 2 o] JAS il ik 711
BT R ANT]; P pl6. cyclinDl. CDK4 A
B-actin —HT 5 R —HTII F 3L Sigma Aw].
1.2 YHREtESR

SW620 47 10% 64 M35 1) RPMI 1640
BIEE, 137 C. 5 %CO, AR5 7%, frduiud:
K2 80%~90%, FFrIEI, PBS HHVELA
2.3, M 0.25%EMEHH AL 3~5 min, &b,
RPMI 1640 $5757 B4, 4% 10 3 (WLhflik
AFAEAR, 20 IR R IHIRLA 25 em® (OBE IR
BN 37 C. 5%CO, Bt h 7P,
1.3 MTT AN SW620 4 AaiETE

A i B R P & 2 X 10°/mL, B 100 pL ()
B FR T 96 FLESFRIRT, 37 C. 5%CO;,
BRFRAAE, B R 2 g0 M BE P A AL . R
NN [FIRE SR B 2 200 pl, FHPEXT R AL I 28
FEWRE N 4 mg/L 1) 5-Fu, £ALTESHK 1. 24 4.
8. 16+ 32 pmol/L 6 MKJE, #pdH% 3 MEEAL,
255y WIAVEH] 24, 48, 72 h )5, 4#E4LIN20 uL (5
mg/mL) MTT, ¥53% 4 h J5, 72859755, I 150 mL
(1) DMSO ¥, HHEIHZ 10 min Ji5, BEARIX 490
nm WWOGHE (4) 18, THENPudE K .

1.4 Hoechst33258 J5EME SW620 AREIZHLTS

X E5 AR AT 20 B AL R A s, A S X
10°/mL S5 P T4 W 2R 3 0 ARG FR L, B 9%
24 h J5, BHEEIREL . LA I AL T S, 2. 4.
8 umol/L, F3 it 4L, EH 24 h G iS4 e fr,
[ 52 J5 Hoechst33258 4L {f, 5t AL N WLE 4l iy
BIEE.
1.5 RIS H7 SW620 2H A E HA

MMIALFE . LR “1.47 0. WEREFE 24 h

KIFTA 40, 1 000 r/min 20> 5 min, % F35TE,
PBS ¥E 2 X, 1200 r/min 50> 5 min, R LG,
TN 70% B (4 CTa) [, Mibime (PD
et 30 min. HEAT WA A M, R
MUTCYCLE % A4-53H 40 it 8 0 0 A4 D
1.6 HZERIEE PCR MM ERE KT

AL B4R “1.47 T, RNA $2H S 2t
FEA YT NN Trizol i1 1 mL, 780 4R %R AT,
FWBCE 5 min, JIAFEAG 0.2 mL, ¥R, H
WD astci 15 s, EildWFE 2~3 min, 4 C. 12 000
r/min #0015 min, P EEBZHM 1.5 mL
Eppendorf . N5 _LiGWEAN S NE, &
BT, —20 CHEE AT 20~30 min, 4 ‘C. 12 000
t/min 250> 10 min, 3 BIEW, 75%4BE (£ DEPC
7K 800 pL PEHEYLIE 1 1K, 4 ‘C. 7500 r/min &L
5min, L. DA ET T 5~10 min CRE
64T, in DEPC AbF/K 20~50 uL %% RNA,
=80 CORMF#H AT K IIORAE, I 2.5 AR LT,
H—80 CIRAF. Wik W : HY 4 pL RNA AT
TS SN, A%l BIO-RAD SEME PCR AL (EED,
AR F 4 0 s iR S B AT . SO E &
PCR s Wi4cft: 93 C. 2min, 93 C. 15s, 55 C.
25s, 72 ‘C. 25s, JL40 MEH. PCR 514 ik
PR A A BT E L, HARFAI K 1.

®1 THREE PCRREIIYFTI
Table1 Primer sequence of quantitation RT-PCR by fluorescent

He A bl

pl6 1E 5~ ACCAGAGGCAGTAACCATGC-3’
] 5°-CCTGTAGGACCTTCGGTGAC-3’
CDK4 1 5-CCCGAAGTTCTTCTGCAGTC-3’
K6 5-CTGGTCGGCTTCAGAGTTTC-3’
cyclinDl  1Efi] 5~ ACCTGAGGAGCCCCAACAAC-3’
I 5°-GCTTCGATCTGCTCCTGGC-3’
1E 5°-GCATGGGTCAGAAGGATTCCT-3’
] 5-TCGTCCCAGTTGGTGACGAT-3’

B-actin

1.7 GYZENEE4EN p16. CyclinD1 % CDK4 &
HBIRIE

AL B IE “1.47 T, ARELL 5X10°/L
FhE 6 FLMG, A% IRSCEG o BT AN AR FE ), $EER
MR, UXGE TR (BCA) i iTEAEE
Koo $ABEAFER 25 pl FAE ST HIKk > B
Jio BIKEEHRG, KA TR0 R e % 2 2 i
W (PVDF) B E, JBRYky E=ilE A 1h )5,
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B—hiHE 4 CHEIEH (P pl6. CyclinD1 K&
CDK4, A% 110000, —FHLL1: 10000 =

MW H 2~3 h, WHIOEERORUR, T4l

K

{H, ¥l p16. CyclinD1. CDK4 & A EIiAKF-.

1.8 SFHitFEAHE

N SPSS 13.0 3 f-itiT, ZAHLESKRH
One-way ANOVA 73#, PWAIA LUK A ¢ e, £

PEHILL X +5 TR,
2 #R
2.1 X SW620 HHARIEFERY 20

AR LA ST T SW620 AREANF]
IS A] Jeo o0 4 M PR SR S5 SR AR 2. S5 IRAR I

F2 EUESHI SW620 MAEEREME (x5, n=3)
Table 2 Effect of oxymatrine on proliferation of SW620 cells (x £5, n=3)

SRR E I SW620 4UHfResE, SRR L
5, eh AR AR W PRI (P<<0.05), JFAHA
BIFEBN KRR, HAEH 24 h 18 1Cs {HA 4.02
pumol/L. 5 5-Fu 41HLAL, S Sk il 8~32
pmol/L 1, 5 SW620 S FEHIH% 5 242 5 (P<<0.05)
2.2 SUESHERRE SW620 MM AL E
A SR T SW620 41l 24 h J5, 4z
Hoechst33258 444, 5 A N M EEH UL SW620
MRS HIL T B AE, WK 1, SR
beis, ZyWibBlfs, dnuaias, G ikgn g,
TERCH AT MuiZ . XA CW BT 4. bEE
AT SO PR S 0, 40 A A 4 5E W

WA %

=} =N =1
2H 5| f&E / (umol-L™) 21k a3h —
X} e 100.0 100.0 100.0
5-Fu 4mgL™! 473409 412415 333419
AT S 1 92.740.7 82.140.8" 70.440.8"
2 84.440.7 69.44+1.7 62.440.8"
4 64.6+0.9 52240.8" 474407
8 403+1.0% 3224+1.0% 22.142.0%
16 31.3+0.9™ 19.6+£0.5™ 15.7+£2.4™
32 255+1.9% 14.6+£0.8" 7.54+0.8"%

GaRALLLE: "P<0.05; 5 5-Fudllbi: "P<0.05
"P <0.05 vs control group; P <0.05 vs 5-Fu group

popict SAALTES B 2 pmol L™

AT 2T 4 pmol- L

1 FHUESHEX SW620 LR ASHIZNN (Hoechst33258 )
Fig. 1 Effect of oxymatrine on morphology of SW620 cells (Hoechst33258 staining)

2.3 X SW620 4t fE HA A9 520

AL SN 2. 4. 8 pmol/L /E] SW620 41 iy
24 h Ja, SXTRALER, AR G I e
¥n (P<<0.05. 0.01), S ARG E L (P<
0.05. 0.01), W% 3.
2.4 % SW620 & pl16. cyclinD1. CDK4 mRNA
FIERIF N

RT-PCR Z5 % 7R, pl6 (INK4A) FEPI7ESE AL
WS T RIAH B TR, XA R e

(P<0.01), %8ALT5 20 8 umol/L 41 p16 mRNA ik
AP BT SI4 cyclinD]1 1 CDK4 mRNA
IRIE NI, S Rditbig 2783 (P<0.05.
0.01), %A S0 8 pmol/L 41 cyclinD1 1 CDK4
mRNA 7K 50 A AR B oA i (P<<0.01),
K 2.
2.5 % SW620 fiAf p16. CyclinD1. CDK4 EH
FIEHE G

T EIERR A R (B 3 M 4) W, SxtE
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F3 EHBWXT SW620 HPEEAMEIN (x5, n=3)
Table 3 Effect of oxymatrine on cell cycle of SW620 cells (x £5, n=3)
2153 FI& / (umol-L ™) G /% S /% G /%
X 1 — 44.52+2.90 46.73+1.68 8.74+1.91
AT S0 2 64.81+1.21" 33.164+0.98" 2.0340.23
4 73.434+1.33" 25714143 0.8610.59
8 83.98+3.20" 15.394£2.94" 0.63+0.30
Syt e TP<<0.05 TP<0.01, FIA
"P<0.05 ""P<0.01 vs control group, same as below
4.0
o (m B pl6 {1.6%10*
30 4 xR B cyclinDI =
§ E3 cDk4 CyclinD1 - 34%10%
So04 =
CDK4 |3.6x 10t
m 1.0 L. o
B-actin
0

0 é :1 EIS 02 4 8 02 4 8
FATB, / (umol L)
2 FLESHEIT SW620 A8 p16. cyclinD1. CDK4
mRNA FRIEHIEME (x+s5,n=3)
Fig. 2 Effect of oxymatrine on mRNA expression of p16,
cyclinD1, and CDK4 in SW620 cells (x =5, n=3)

X 2 4 8
FTSI / (umol-L ™)
3 F|IESHEIT SW620 4fE p16. CyclinD1. CDK4
BEAREHIFM
Fig. 3 Effect of oxymatrine on protein expression of p16,
cyclinD1, and CDK4 in SW620 cells

x4 REAMEA pl6. CyclinD1 & CDK4 EARIFZHEWNE (x+s5,n=3)
Table 4 Relative quantity of protein expression of p16, cyclinD1, and CDK4 in SW620 cells (x + s, n=3)

A FE / (umol- L") pl6/p-actin CyclinD1/B-actin CDKA4/B-actin
pagist — 0.063 £0.000 1.652+0.159 1.65040.120
A S 2 1.014£0.007 0.558+0.005" 1.260+0.053"

4 0.616+0.013" 0.096+0.002"" 0.131£0.051"
8 0.314+0.014" 0.120£0.017" 0.191£0.025"

LA, ST 20 nT W R4 = SW620 41 pl6
EHLIEKFE (P<0.05. 0.01), EALTESH 8
umol/L 4 pl16 & HRIA K Fhm (P<0.01); HXf
WAILE, AT 24l CyclinD1 A1 CDK4 21
KLY FBE (P<0.05. 0.01), L5308 4
umol/L ZH CyclinD1 F1 CDK4 & (47K Bk &
# (P<0.01),
3 g

K AR AT 2 R 56 3 AL 1A DL R, i
ERILRIR R BB E FTHERAR, B ik
J7 T EFEESELL 5-Fu N EINLEE AT, (BAFE R
SN REERRRE o 2 DAHMURE IR B sy . AR
SN/ S L, LS PRI ST
FMT ST SW620 25l 4 i KA W 2 15

P AR, RIREE NP RIS R
A SO0 22 M IR A A PR BRI ERL, IF
BEF AL A ATE T4 B R BN RV P 4
S8 (1~32 pmol/L) X &5 i 4l il SW620 15
ANRIRE FE R AR I IR — 2 Y K
R ML AFEBME, LTS AE
SW620 4Hfi 24 h Ji5, v WA MR 45 A2
21 R 3 S T 2

AR FOA R, IR A — 2 40 e J J e
T o 240 L JE) SO PR R 5 R v gk A T 22 g s DRI R )
e PN P EE Y R R DER i A e e Y IR E S
G, W5 s Wiz i . G WS S W a2
T E SR (cyclins) FI4H A H & A HCH:
MBI G 7 (CKIs) X4 i J8 39 8 13 4 i 1 8
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iy (CDKs) [IESITER, BNER 40 Gy
] S HAR #2752 cyclinDl B IE AR ple B4
Pokoe k™, ple B EEEIE S CDK S4k4s
£ cyclinD, M FHASH 5 Cyclin D JE K 54, cyclin
D/CDK #4353, MmiBHIEZn e M Gy #3EN S 1,
Il OB B B N 2 3 P e 1
AR e I ARG 20 A FH SW620 4iifiid 24 h )5,
7 2~8 mmol/L 1, 40l G WLLH & Wit &, S
LGB N RE, 248 GyS B!, bl Ewr
FUGE FAHEN A AL 77 206 F ER B FHAE SW620 4
ML Gy W) S BAMIEERE, TER Gy IR, &R Gy
SO 40 it MR B i I LT 40 1) DNA & e R
AN 52 e 240 Jf e SO, A 811 e 23 440 oL 1 B 1Y)
M. RT-PCR MR EpIREME LR, HX 4l
LL#Z, cyclinDl. CDK4 #5415 mRNA KA %,
p16 FE AT mRNA Ik B WG . U6 2 S0
WREEE T Gy WX Lea i 1 1E SO R kA
RYEAERL, S5 A 4 o Ja Sk fe i = 380 Re 4
MO 25 BTk, A S5 2 SW620 4
HIPET, AR A 40 MR Gy ek e g
SRR AER, o AT R RE S )
pl6/cyclinD1/CDK4 i 4 5 o

S 30k
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