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Abstract

AIM: To explore the mechanisms by which bufa-
lin induces cell apoptosis in human gastric can-
cer cell line MGC803.

METHODS: After MGC803 cells were treated
with 10, 20, 40, 80, 160 nmol/L of bufalin for
different durations, cell growth was measured
by MTT assay; cell morphological changes were
evaluated by Wright-Giemsa staining and ob-
served under a light microscope; apoptosis was
evaluated by flow cytometry; and the expression

of livin and caspase-3 was detected by Western
blot.

RESULTS: Treatment with bufalin inhibited cell
growth, and the 50% inhibitory concentrations
(ICy) at 24, 48 and 72 h were 105.25, 47.92 and
16.52 nmol/L, respectively. Treatment with dif-
ferent concentrations of bufalin could efficiently
induce apoptosis (80 nmol/L, percentage of cells
in the sub-G, peak: 1.67% + 0.46% vs 20.83% *
2.72%, P = 0.006) and cell cycle arrest (20 nmol/L,
percentage of cells arrested in the G,/M phase:
20.66% * 3.09% vs 37.81% + 3.28%, P = 0.003) of
MGCS803 cells. The expression of livin protein
was down-regulated (73.29% * 6.23%, 60.10% *
7.84%, 34.70% £ 5.76% vs 100%, all P < 0.05) and
caspase-3 protein was activated in MGC803 cells
treated with 10, 20 and 80 nmol/L bufalin.

CONCLUSION: Bufalin induces MGC803 cell
apoptosis via mechanisms associated with ac-
tivation of caspase-3 and inhibition of livin ex-
pression.
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ZER: (1)¥EdkFZFHMGCS03 4 f03g 7,
24, 48772 h#91Cs% %) #105.25 nmol/L.

47.92 nmol/L. 16.52 nmol/L; (2)10-80 nmol/L%%
hHEERAF R AMEHEA T, A
F R I Ay B I MK, (3)R X g e AUE ] 2
80 nmol/L28 & =A% 4k 8 T44(20.83% £ 2.72%
vs 1.67%%0.46%, P = 0.006) %20 nmol/L 28 % 2,

www.wjgnet.com



T & BERSRNABEARBCNASYIE

117

JE G,/ M AR FEL#R (37.81% 1+ 3.28% vs 20.66%
+3.09%, P = 0.003); (4)Western blot 2 =¥
HEFFmie AP, Livink g ALy
#| TR 2| 2B 484973.29% +6.23%, 60.10% +
7.84%%734.70% % 5.76%, F) B & 1Lcaspase-3.
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1 MRRT5E
1.1 A4 BHEMGC8034H ik ih 4 [H B R 2
i g S 56 5 SRR Wk TR 3 T Sigma A H], H
ToIK CEERLK0.01 mol/LIAF, -20 ‘CI4 AT,
S0 I P B S R ol I 7 W R, LT K
<0.01%, TSR, %R EE LW 40 i B o
R, RPMI 164055775506 T-Gibeo A wl; PI.
RNase. MTTTSigma/s 7; caspase-3F1Livin
L B LR T Santa Cruz/A ).
1.2 7%
1.2.1 MTTk A 2m fe 3 78 4 ) 5 HUAL T X005
AT A0 T, R A T R R A R, T
HEE R 3 X 10YmL, B T96fLET TR P,
FL180 uL, sEE4l A 10, 20, 40, 80, 160
nmol/L iR aE 2, X HEALINARPMI 1640455%
B, dkelRigR24. 48, 72 h, & IFEFRRT4 hEEAL
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R0 R R HL, B0 A2 500 r/min 2503 minifil
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H10 g/LIIPL, 86 W30 min /5 HEAT 41 e
A5, KA Cell QuestBEAT4H i 5311 7 43 tb
ST, FIEVET AR .
1.2.4 Western blotixA il & & # &A1 K5 x} I
2R b IR 2 1) 40 JL IR TP A 2 At W AE UK - 4 i
30 min, 12 000 r/min®L>30 min, B _E3%, KH
LowryVkSHTE 1@ 5. 53 X FES 2 PPl iR
A Ja, ZbS min. BS0 pgl AFEMAEL15%
SD S-SR WMt e VK203 h, AR5 5 BN A2 i
FREFHEZME 12 h. HS% B NE Wk 3 11 h, #4700
PeMarkerbric ()50 F 5= 55 % EOE, 4 A
Livinffi#&(1 : 200). caspase-3(1 : 1 000)Fifk
K B-actinfiik(1 : 1000), 2. TTBSHE4RG
OB S A AL AR ac 1 — Pt (1 < 800)1E H]
30 min, ECLVE (4 )5 GISEIL 15 /0 1 R 4e 4
HEIE I BT AL 3.

S e 0 TR SRR O SRV WA M o
R, Umean+SDF&IR, W HSPSS16.05 /42172
4, LLP<0.054 2= A i vl .
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054 FH I 24 40 S AR A FH IS ) 385 o 4
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A R EAR T A
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b, eFER, BA
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WAk, HEFRA
RSB

paxi:) 24 h 48 h 72 h
SIRA 1.022 +0.043 1.033£0.029 1.116 £0.034
EIRESZRA(hmol/L)
10 0.721 £0.036° 0.722 +0.019° 0.633+0.031°
20 0.662 + 0.020° 0.670£0.015" 0.501 +0.027°
40 0.606 + 0.045" 0.564 + 0.026° 0.452 +0.036"
80 0.561 + 0.025" 0.440 + 0.084° 0.297 +0.025"
160 0.452 +0.049° 0.321+0.036" 0.175+0.053°
°P<0.01 vs NIIRA.
90r «-24h
=48 h
80F =+ 72h
~ 70}
é/
¥ 60t
®
Ii'j 50+
g 401
30t
20 : : : : ‘
10 20 40 80 160
Wk EE 2R (nmol/L)
1 {HERISSENHIRhL.

BE g, B T ORI B S M B, RN
4 HH IR KA+ 0 24 3 40 nmol/Li
IR FEAE A 24 h, WS BN 4. A%
TR LR T ISR AR (R T T A5 (1E12).

2.3 ¥k A FMGCS03 2m it JB 41 P & A =
10-80 nmol/LifslyaE 240 il /E 41 24 h)5, it
0 A I 5720 nmol/LALG,/MIAZ4H L 17 43
EE4137.81% £3.28%, LW W8T, 80 nmol/L4
B RGR To0, N A RN ) LG 20.83%
2.72%, ToW] B.G,/M JE BH (13, #2).

2.4 ¥k & Z 3B % Gcaspase-3. Livink g
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J&, Western bloti7RLivingk [ #1573 T A 2
o R ALIR73.29 4 6.23%, 60.1047.84%7134.70 &
5.76%(€14), 20 nmol/L 40 nmol/LZ1 A4l 5]
G tbcaspase-38 13KIA, 180 nmol/LAL I 4y
B BT R caspase-3 15 17614 (1&]5).
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P O L S S AR A R A O
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nmol/ L@%@ﬁ%i?ﬂ

S IR A A T, (R R R RS S Y
JE AN TP 5 Livin-caspase-3 I T I& 42 4H < 1)
SERBATF T ABIE TR WS i 2 2545 1 18 98
MG C80341 i, A DL bfs ik 53 2% 7T 0013 40 g 484 i
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C’0 1023 C’0 1023 C’0 1023 1023
Empty Empty Empty Empty
3 ARVARARENERSRIEIMGC803MIEE DAV, A: XHIEZH; B: 10 nmol/LEEIG=EZ4H; C: 20 nmol/LiElaE

Z4H; D: 80 nmol/LYEIGEEZ4H.

R 2 AEREEHRSRIEAMGC034HiE24 hG4HiE
BHID T (%)

il 2l R EERER(nmol/L)

3k 10 20 80
sub-G, 1.67 2.10 3.71 20.83°
Gy/G; 58.14 42.92 13.32 23.22
S 7.87 19.32 15.43 16.67
G,/M 20.66 20.83 37.81° 2452

°P<0.01 vs NIBA.
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URTEFRAE V5 FMGC8O3 40 i 13 Fat ey, 2 v
fbcaspase-3, $7 SR TE 2 A) 1 i caspase-3 K
(77 5 A

Livinsg B A0 8 T 2 A B -1 SO0 1)
Bz P, Livin BIRGS MG — A B (e
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P ~ifcaspase-3 3G T, HAFSHIH T
FE1 H Livin CE b W7 B e B MR 5 1S
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nmol/LYEMEEEZH; 3: 40 nmol/LT}%@ﬁ%?éﬂ; 4: 80 nmol/L
MR
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p-actin 42000

32 000
17000
5 AREIREEHRSEXN caspase-3RIAFIA. 1: K IE
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Pro-caspase-3

Active-caspase-3
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I I LivinfR2ak, fEER T T K7 X cas-
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