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Abstract

AIM: To investigate the effect of matrine on cell
apoptosis in human hepatocellular carcinoma
cell line SMMC-7721 and to explore potential
mechanisms involved.

METHODS: SMMC-7721 cells were divided
into four groups: 5-fluorouracil group, matrine
group, 5-FU plus matrine group, and control
group. Matrine and 5-FU were administered at
the half maximal inhibitory concentration. After
24 h, apoptosis was analyzed by flow cytometry.
To identify genes involved in the antiapoptotic
responses to 5-FU and matrine, the expression
of NF-«xB p65, IkB, Atgb, beclinl and Bcl-2 was
determined.

RESULTS: Increased sensitivity to 5-FU was

observed in cells in the matrine plus 5-FU
group as compared with those in the 5-FU
group and control group (81.3% * 2.6% vs 34.6%
+3.5%,45.6% £2.4%,52% +2.1%, all P <0.05).
Compared to cells treated with 5-FU alone,
cells exposed to a combination of matrine and
5-FU for 24 h had a significant reduction in the
levels of NF-xB p65 and Bcl-2 (P < 0.05) and an
increase in the levels of IxB, Atg5 and beclinl (P
< 0.05).

CONCLUSION: Matrine can enhance the sen-
sitivity of SMMC-7721 cells to 5-FU by induc-
ing increased expression of autophagy-related
gene and decreased expression of anti-apoptotic
genes.

Key Words: Matrine; Hepatocellular carcinoma;
Apoptosis; Autophagy
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5-FUﬁn€é;$ﬁkéé IR JE 5 R Ay ¥ T am
RO R, R R R fa R AU ) B2 R S5 4@ AL
A&, RART-PCRAZN E L mhst 45 % A F
NF-xB p65. IxB. 78 494 %k B Bel-24= A %
#8 % A FH AtgSF=Beclinl & ik 49 % 7).

R AR mesUEm & R R T, EABIRS
5—FU4ﬂé’Jﬂ'T‘7” mAe A T R WS-FUB T4,
AL AR RA G, Mk G ERE
£ 3+(81.3%+2.6% vs 34.6%+3.5%, 45.6%+
2.4%, 5.2%+2.1%, 3)P<0.05). RT-PCR#& M|
LR 27, 55-FULLARN, &2 8IA5-FUS
J7 4L P NF-kB p65. Bcl-24 & F B (P<0.05),
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Jie 96 A8 B IR T 1) i e 5 A SR T U
FEATAEBDNNC R, AR, 5S-G
(5-fluorouracil, 5-FU)FIPT 55 2 5540 2= 254 ) 15
S JHHE 41 i NF-x B 4% 5K K- (nuclear factor-«B,
NF-x B, 1N F-ie B¥ 5% K30 vl {2 12E
T4 X -F(inhibitor of apoptosis protein, IAP)
FHBAH Atk U8/ 1 1f95-2 5 (B cell lymphoma/
leukemia-2, Bel-2)5 13818, NF-«B#uE 5
20 MR PO 1 B2 A7 AE B D) DG R L
HEE T E S ORI S E
LG, Go W RIE S8 2 0 w] F0 T HLAAR 1K) 20
SR IR IR T3 W 2 0] S A
RAEAWER T, AR S . PR K
(353U A 56 A ) WP AR sz eh, BAT Tk
— P WG S O0] I 4 0 TR SR T R
TR R SR, 23 B A P AL,

1 #RRSA

1.1 A BP0 RS M-7721 (FF Rt 6341 iy
FE), #iBDMEMAI 137 5 (Hyclone A Al), i
s (Hyclone A 1)), 7S % R AEAEY T
FREARA WAL A ), S-FU( LS 200 A
P23 7l), RNAFZEUA I TRIZol(Invitrogen A 7)),
RT-PCRE (MR x4k FOligofPremierik i1, H
WA TR TR AR A, K1), —SIERT-
PCRAGIMIX ] £ (Invitrogen 23 7).

1.2 77

1.2.1 5320 2 A 3 DN SR 10 AN [ R
SM-7721 JiH 40 M S5 43 41k 5S-FUIRIT 4. o
ZHIRTT A 5-FUBKS 27 Z00E Y7 4L AL
S8 SCHR[12,13], ARSI 3R R 6 #65-FU
IV 20 1) 24 24 9 8 Ay 40 > A bk B2, 4
512447 X 107 mol/LF15.3 X 10° mol/L, JH] 24 4b B
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B2-GM 5'-TTAGCTCTCGCGCTACTCCTCTC-3'

5'-GTCGGATTGATGAAACCCAGACACA-3'

NF-«B p65 5'-GGGAAGGAACGCTGTCAGAG-3'
5'-TAGCCTCAGGGTACTCCATCA-3'

kB 5'-GATCCGCCAGGTGAAGGG-3'

5'-GCAATTTCTGGCTGGTTGG-3'

Becl-2 5'-GTGGAGGAGCTCTTCAGGAG-3'
5'-AGGCACCCAGGGTGATGATGCAA-3'
Beclin1 5'-ACCAGATGCGTTATGCCC-3'
5'-TTGATTGTGCCAAACTGTCC-3'
Atg 5 5'-TATCATCCCACAGCCAACAG-3'
5'-TCTTCTTAGGCCAAAGGTTTC-3'
I [H] 4748 h.

1.2.2 @3 SMMC-772 140 Ji K e B
DMEM; 7%, B 9#Wh & 100 mL/LAY G4 I3,
B AT50 mL/L CO,MREFR46 1, i 5 h37 C.
1.2.3 7 X 2m J AR M AT 5% 2m B 6d O == N IR
G M, SR TUNE LA 0 e 40 i (1 7,
FH0.25%-0.5% 1) J5 i 11 Ak 6 FL AR b 25 52 56 20 4
Hia, WCHEONEPES . PBSYLT I A, B oz 4m
fitl, 40 mL/LZ 5 F A 4h Jiid, TUNELVZ:Ard
Ji, AT A 23 A
1.2.4 RT-PCR#& M p65 siRNA-F #5485 % L B
89 &L SRHATRIZo VAR A4 L B RNA,
BMRNARAN D ST MA o0 Agofl, A
(PR N A A 560/A 550 (B 1E1.6-1.8. % Invi-
trogen’s n) RT-PCRIX I & W E WV AR R, RT-
PCRI V4 1F: NF-xB p65[1) W 2% k94 C
455,55 °C 455,72 'C 45 s, 324K, H 572 °C
10 min (I8 =¥K 4204 bp). TxBHI W2
94 °C 45 s, 55 °C 45 s, 72 °C 45 s, 321
W, ®e572 'C 10 min(§ 3G~ K 4304 bp).
B2-GMHI W Z$h94 “C 45 s, 55.5 C 45 s,
72 °C 45 s, 327/, &% J572 'C 10 min(¥ H4
YK 4264 bp). Bel-2 R N 24494 C 45 s,
45.5°C 455,72 °C 45 s, 321K, HJ572 C 10
min(F =K 4280 bp). Beclinl ][ v 2
B o4 C 455,55 °C 455, 72 °C 45 s, 321K,
B 572 ‘C 10 min(F B =M K 4320 bp). Atgs
() N 2 k94 'C 45 s, 53.5°C 45 s, 72 C
45 s, 327EF, #5722 C 10 min(F =K K
332 bp).

RT-PCR=H KA IS, S84MT %2, H

205 JRAE 5 % A&
BB VT 7 ) ALK 64
KmER B, RA
BT & S
5T i 5 AT 9% e e
A B AR,
125 A K.
WP IE A Koy o
FAH B AR T A
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AT ATRHRL 1024 apoptosis(dUTP-FITC+) 102 apoptosis(dUTP-FITC+) 5—FUREA SR
B Bel-x foBfl-1. 81.3% 34.6% B '—FUF“"Afj’/Hu- /(‘T
B R e B F O ) +';3‘\/E|J,,‘.
- W 7}: S t 'n: &I%}E)éﬁlﬁﬁgﬁ, D:X\JA
d 7 X B T o104 T 10t W
(TRAF). IAP%¥ & & ARZH.
FHATHHE I =)

F#5R L. NF«B o 0]
HFATFFTHA 10 “NeCrosis 10 necrosis
5 B % m i B i 8.3% 15.4%
é’]i}ﬁ)’ﬁ' Sk Lty :.
0 1023 0 1023
PI PI
C 10%1 D 10°
1024 apoptosis(dUTP-FITC+) 10% apoptosis(dUTP-FITC+)
45.6% 5.2%
= 2
[T
iy 10" i 10
= E
) )
© ©
10° necrosis 10° Necrosis
5.3% g%
0 1023 0 1023

PI

9 [ Gene-Genus#t i LUK 5 R X DN A HL K
FAlt MO B L pAH, LLH ARFE D 5 B-actinff
BPEAE A H AR R R IL KPS L

it AbFR RAISPSS1L.0Z 4, i
PR mean+SDHR, BIFEAIIH LR H
SR s, TR LR 2K 3. P<0.051A %
TR -9

2 BR

2.1 R g FOASA I T I 4 FEL B T R T S ]
Rk TP Al L 1, SR FEPE SR T, o Sk
A 5-FUZL 40 f i 122 481.3% £ 2.6%, 5-FU
HIT A H34.6% 1 3.5%, S iGTT 4 4945.6%
+2.4%, MM H5.2%+2.1%, I AL
35 7 5 (P<0.05); #F S 0I5 5-F UL JH- 4l
MR A8.3% £2.2%, 5-FUWRIT 40 415.4%
+2.5%, S SIGTT HN5.3% 1+ 1.8%, X4
H2.7%+1.5%(El ). ESMEAS-FURIT4LS
5-FUIRYT A MU SR JE 22 LA, A IR A7 AT Wl 3 2
FE(P<0.05); ¥ SHRIGIT 4550 B 4140 SR AL K
LLER, A1 A7 7E 2 3 22 :(P<0.05).

2.2 EHBEIAT I 4m FANF-xB p65#: kB F A 2
Fphl R F AW Hra R REESMMC-7721
NF-xB p65 mRNAm&IA, IkB{L#KIL, 5-FUH]
f#NF-xB p65itgikdt— 2T, i Siaef

PI

BRI BRINF-xB p65ItIiL, FilIkBRFRIA. %)
WA TBIICAS-FUIRITAL. 5-FUIRIT 4l

SRR AU A L P NF-«B p65 mRNA
Kk HB-actinff 73 51°00.30+0.04. 0.82+
0.06. 1.50+0.08710.15+0.03; IxB mRNAF ik
EjB-actinffI Eb 433 40.72£0.06. 0.84+0.03.

0.2340.02F11.16 4 0.05([%12).

2.3 EHABIAAFESMMC-7721 48 it & % F=
AR & L B R A 69 %ok RT-PCRAG I T 4016
FEFBel-281 HIgE A SCIE R AtgS. Beclinl 3£
ik, He W EIR, 5-FUBCG & SH0a T AR 2
aIT 2, AtgS. Beclinl Rk B &=,
Bel-2KIE %, 55-FURTT 4L IALAI L, 22
S BAT B TEP<0.05, K2, 3). ARTST4EE BAR,
WAL HES-FURE S W T nl g2 @ik b
NF-«kBIJ#EIE K AtgS. Beclinl &AM FiRVET:
LR Bel-23Rk.

3 e

— LRI FUR W S B A A0 b e A G A
AR AT I 8 98 i S 2 F P Y. #E AR S v
T 20 AT T T A R T, A0 T g 40 R
HE, 1M1 5-FURTT 418 R — 35 25 40 M d ik 8
FEIRRARAET . 1 S ORIC G 5-F UL 40 o o 1
K N81.3%+2.6%, 5S-FURTT 24 434.6% +3.5%,
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A M 1 2 3 4 BM 1 2 3 4 cC M1 2 3 4 miZA2E
EARTiE T b
HAIxkB. Atg5k
Beclinl # & ik #=

Bcl-2

B-actin

DM 1 2 3 4 EM 1 2 3 4

NF-xB
p65
B-actin

Atg5
B-actin

IxB

Beclinl
B-actin

B-actin

B 2 BAMEEPEEFFETAERERNIRIE. A: Bc-2; B: Atg5; C: Beclinl; D: NF—«B p65; E: IkB. M: Marker; 1: XTIEZH; 2:

R A 5-FUIAITA; 3: 5—FUIRTT; 4: A ETT 4.

W 5-FUZ

Bcl-2 Atg5 Beclin1

3 ZEMEMIEPBc-2. Atg5, Beclinl5p-actin
MRNABIAEX RIS E.

B IRIATT 41 145.6% +2.4%, 418 LA AR
7 55 (P<0.05); 1SR S-F UL 40 A
INHEA N 8.3%+2.2%, 5-FUIRITH M15.4%+
2.5%, T BWIRTT 4L N5.3% £ 1.8%. SIS
S-FUZLAN S iy 7 9 4 i (o 0 128, i FLR%
I8 T IRZE A0 B L 3. iR 40 B I 28 % B AR A A
T IR R0 I JRE SN, 48 i T R R
%[14,15]'

WA WFITRHNF-x BFE S [H 15 5 4 Al
i g 48 2 5 2 Pl B SE AR, TR T R R BT I
“F-o(tumor necrosis factor-o, TNF-a)s FS 5
6(interleukin 6, IL-6). Bcl-2. TAP%EZ 4l g (X
IR, S R A B T, IR 4
AU NF-w B N1 S0 SAL s, Al
RelA(p65). RelB. C-Rel. NF-kBI1(p50)HINF-
kB2(P52). NF-x BEKJG i 51 2 [6] n] T i [m] 5
SR ZIRAK, B L) R AR AEP6S/PSO ST YR
FARPY LR N e, NF-eBil 5 41 i
J5T A H1i &% FINF-xB(inhibitory proteins NF-kB,
IkB)45 &, LAP50-P65-1k BZ AR LG MR 25
A7AE, A . 44 SR T 5 58
Lic BUt BV PP 0, AT JE 3l 4l i P )2 3%

www. wjgnet.com
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HEN A0 MR K AR e s DR 7 AR, e 3k 22 b 4
HiL DR [ 2 TR P2, AT W ST R WINF-x B 5 [
TS LTI 2547 5%, FHINF-k B s )
(R 338 e A B U2 R AR S, RT-PCR
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2R [AF-(tumor necrosis factor receptor-associated fac-
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