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WE:-BHH Hilp—CEZEA NS RN EMEESET/ERU LS 5 - 5iR 5%
WE(5-FU) BRA X EB MM, 773k SR N B4l 4205 % (cino) 41 ;5-FU 41 # cino +
5-FU 41, F A Uk 4h 40 M 5 55 L 8] B 0 3088 1 9€ 06 0 B BE  MTT bb fo 3 R B o X 40 i 430 25 5 3, 2% 40
MLTE 25, KL cino F1 5-FU XF A 5 % 40 M Bk BGC823 A M #p il & 4 e ;A T- M A f A ] . &R cino
PN B R AN AT Y R A R A, e Rl R R . cino + 5-FU Xt BGC-823 41 fifd () 3% 5E 0 il
REEEHTHRMMERHLACP <0.05), EEDSWEA cino +5-FU AR - &k 4R B EH T cino
M 5-FU (P <0.05), cino+5-FU W] fif G,/ Gy HA 4l M Lk 4] B A% , S 47 40 fifa b B &, LR 2 3K
BEPHLAF T S . 48 cino X 4 BGC-823 i LA W m MK ik M- /EH, 55-FU Bl 3%
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The effect of cinobufacin combined with 5-FU on inhibiting proliferation and
inducting apoptosis of human gastric carcinoma cells
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Abstract ; Objective  To study the effects of cinobufacin ( cino ) combined with fluorouracil ( 5-FU ) on
inhibiting proliferation and inducing apoptosis of human gastric carcinoma cells in vitro. Methods  The
experiment was divided into control group , cinobufacin group, 5-FU group and cino + 5-FU group. Cell
morphological variation , cell inhibitory rate, cell cycle and ratio of apoptotic cell of human gastric carcinoma
cell line BGC-823 were studied by cell culture, inverse microscopy, fluoroscopy, MTT assay and flow
cytometry on different concentrations of cino and 5-FU. Results Cino could markably inhibit proliferation of
human gastric carcinoma cells in time-and dose-dependent response. The cino + 5-FU group inhibited the
rate of proliferation of BGC-823 cells was significantly more than either cino or 5-FU alone group ( P <
0.05) . The quantitative analysis showed the same result. Cino + 5-FU can decrease the proportion of G,/ G,
phase and increase of S phase in cell cycle. Most of the cells were arrested in the S phase. Conclusions
Cino has the effect of inhibition on the proliferation and induction of apoptosis in human BGC-823 gastric
carcinoma cell. Cino combined with 5-FU could enhance the antineoplastic effect of 5-FU, and showed
time-and dose - dependent response .
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4E W & ( cinobafacin , cino ) J& M £ Gt 1 25 W& 2
e BCAY K 1 G T RS T R, O T R e
ngl R 2K AR W e, o JROBE R AR R LA M UE BR A%
gLV 0 S ol R 0 B R R TR . AR
BIF 75 SR FH DU BP0 R0 5 ( MITT) 58 k2 9ok
Tl 0 U 2 Al A S D7 YR AR cino TS — GiUBR 1 BE
(5-FU) 1Bk & N X5 14 80 55 3% 1 NS R s BGC-823
20 M b AR L UR TR A R R R e, | e O R —
it BE 52 = i R W 301 B A T ORI B /N i ALY
25 P S AR 0

1 HB5H®

1.1 #H

N H g BGC-823 4fi i ( N 20 1L 15 It 9 40 e
), H PRk BE L VAN A Ak 2E BF 5 T 5 cino Oy
TR A WAL A BR A | P & 5-FU O 1 i
R 2500 A RS R 7 MTT 2 Sigma 23 w6 77 i 5
AN I A AT DY 2 AR A TRR A OREE 9T T A
WY E R ORI AL Y BE RNA il A I H AR A Y TR A
Al 5 CO, H5 SR 46 W H 1% [E Heraeus 2\ w] 5 9% )6 1 13 5%
9 : Olympus 2> ®] , BH2 AU ; {5 & A 25 B B8 B H A
Olympus 2% ®] , BH-2 %I ; 3 =0 41 Mfd X B 3¢ [ COUL-
TER /A @), EPICXU #1 |

1.2 AHik
1.2.1 @i ANHJH BGC-823 41 it F &

10% /N 4= Il 3 /) RPMI1640 ¥ 5% ¥ ¥ 5%, & T
37°C,5% CO, ¥ IR 46 rh o HOXT Hi A K 00 19 248 M
0.25 % 1) JBE 25 11 W T Ak, 47 40 B 7 %, 1A B 4 i B
WO HE R 1 x 107 4~/ mL # H .

1.2.2 ¥ FMaem X4 RPMIT640 K,
5-FU ¢l ] 5-FU, cino 2 4 i cino, cino + 5-FU %
RS 2G4 5 J5 T 4L S 25 ) O TRk B 4 R 3
MEH(ERD),

®1 LR RGYWE

Zik]l i3

bl RPMI1640 i

5-FU 25png/mL

cinol 0.1pg/mL

cino2 1 pg/mL

cino3 10 g/ mL

cinol +5-FU 0. 1pg/mL +25pug/mL
cino2 +5-FU 1 wg/mL +25pg/mL
cino3 +5-FU 10pg/mL +25pg/mL

1.2.3 4l 5 B & 7 %
1.2.3.1 HREMIT 2 6405w Er %
% 0 4 M B i R T 96 LAk, 90 pL/ fL , B 41 %
4NEAL. BB E T 5% CO,,37C B 57 48 H
Ho 24h J5 M A 5-FU F1 A [5] #i B H& JE 19 cino,
10 L/ 3L, [7 B 3 ¥ 1 RPMI1640 % 32 3 fF Hy 4
Ao B A E T RE SR A b 4 i K 9% 24h, 48h,
72h,96h, SZ 5 2 1k FT 4 fL A 5mg/mL ) MTT
10pL, gk 227 F 4hs it A =B (10% SDS, 5% S
TEi%0.012mol/L HCl;w/v/v) 100wl , 8 7 i 7%
( >12h) ; i EL340 [ 5¢ f2 2% AL 7€ 570nm , 630 nm
P2 S N i e (N RO DI | O N T R (£ W 7 = 1 )
ST

MG AR R (% ) = [1 - (L5 2H OD fH -
254 0D fH ) / (X B4 OD {8 - 25 [ 4 OD fH ) |
x 100%
1.2.3.2 ZhFeBATmBaEYELE B
oA K i BGC-823 4 fild, # AL 1 x 10° 4~ 41 fiig/
mL 8 F 6 fLikh, & T 37°C,5% CO, ¥ 3= 4
Kt 24h J 4, in A 5-FU F1A [A] ¥k BE /Y cino,
T 24h JFH B R & 40 M 55 57 W5 0. 25 % iR 2 1 i
AL WA 4 i, 250 (1 0001/ min, 10min ) ; 3¢ [V
WS o Am A 100 wg/ mL (%) WY BE BF G4 i 100 L, sk
JGCE 15 min, FH Ve B B2 48 22 vh i (PBS) 3k 2 3 5
A& R PBS OB MM, R, B OOE BMEE T O
Lo
1.2.3.3 AKX @ A4&nmie R = Ffmie R H

S HC 240 A1 48h B & AL A, YR PBS Pk 2 Ik

Ja, A T0% W ¥ £ 1,4 °C [ % o % . 2.0 (1000
r/min, 10min) % 3% , Il A Triton X-100 % 200 pg/
mL [¥) RNaseA 4% 200pL, & 37°C 15min, F 1 A
100 pg/mL 1) PT Ze kL 1mL, % i & % § & 15min
S, 7E it 2 4 R A b X 20 B O T R A R U i AT O
JERE M K gy B (¥ kK 488nm, KOG I K
670nm) .
1.3 SitFEaiE

SRR« = s oo R SPSS11.0 S5 il 4k
{1 F0 PEMS3 . 1 B E AT I 22 0 0 M g K B o A B
KHE «=0.05,
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2.1 cino #1 5-FU %t BGC-823 A HS RILHEMN
=AU

2.1.1 stwmiafSseFa 45 BGC-823 4
MLVE R 240 J5 , %) BECAL 40 f WG BE AE K, 41 i B 2
B RIE AR R, ERKRE® ., cino 4,5-FU 4
il cino +5-FU 4 &b 2 i) BGC-823 4 il JE 2 7% 1k B
5, 4 M AR (R M P R 3 2, Al B OE WD BE R R R
00 20 M AR BRUAZ N o3 BOFEAE 20 M 30 SR A s AT L
R 20 R 5 0 R A0 B, M SN AV 2 R . PG
WABE T X R A M A% R R, MR R AL R A
SR T /NMATE JRCCIB 1) 5 TWTAE cino ¥k B2 2H 4 BK
B 2H B I ] A 4G B AR R A BT, U A0 R T/
Tz,

2.1.2 stmp¥ame®oa 2P Hils BGC-
823 MM MAEF] 24,48 ,72,96h 45 F B ; cino 4 [
— I A [ 9 E A () — 9 B2 S [a] I R 1 AR ] R

AN TR] 5 Bl A I T)f) HE R, B BE A AR B T T e (3R
2) . 4 AR I S Z [E], cinol , cino2 Fl cino3 2Z [H]
WA R =N R A B FEE(P <0.05), HEEW
JE B TH g i R MR N 10 pg/mL f cino 4 Y 4
ML d R R EES T S-FUH(P <0.05), WHl&
W JE B cino HAT 55 5-FU A 24 /9 54 56 10 i 4 T o Bk
245 2H R 3% GE A AR R & T A% cino B 5-FU
H,ZMALETFE (P <0.01) ; [E% mH A &
KF cino Y& JBE 1 389 0 K 5 2H %F BGC-823 41 Jifd 11 1
BELA A R 2 T o

1 2006 BB I by B WL i 48 il ( x 400 %)

2K BCC-823 4 H fry 3 I I R I EL (v x5 )
YE IS 8]

Eit7] W (pg/mL)

24h AR (% ) 48h 2 (% ) T2h AR (% ) 96h = (% )
pogicE| 1% 0.00 0.00 0.00 0.00
5-FU 25.0 30.95 +3.39 42.63 £3.47 56.32 +3.35 64.63 +5.37
cinol 0.1 18.25 £3.55 30.73 £2.53 37.25 +3.75 48.73 £2.51
cino2 1.0 25.64 =1.23 41.41 £3.75 56.64 +4.24 63.41 £4.73
¢ino3 10.0 38.42 +4.41V 64.27 £2. 14V 72.42 +4.41 78.27 £3.25Y
cinol +5-FU 10.1+25.0 37.51 £2.71% 48.12 £2.24% 64.54 £4.61% 73.12 £3.04%
cino2 +5-FU 1.0+25.0 45.24 +5.54% 67.28 +5.13% 73.25 +5.41% 83.28 +4.23%
¢ino3 +5-FU 10.0 +25.0 55.27 +7.23% 75.35 £6.37% 81.21 £4.25% 90.35 +4.32%

H:1)55-FU 4l tb# P <0.05;2) 5 5-FU 41 Hedg P <0.01

2.2 cino 15-FU % BGC-823 #HA % SE T 1EH

i = A A g3 A e B, 25 W AE T 240 R 48h
J& ,cino Fll 5-FU # 0] if5 5 BGC-823 4 g ¥4 1= ; 7&
DNA B J5 Bl B Go/ Gy 31 30 — A% 1K U 12 0, 3%
W i v i 14 Jin 0 B ) S TG % W T R o cinol, cino2
Flcino3 W 24h i FHMMBWM TR0 2 9. 1%,
10.8% H1 20. 8% ,48h {1y iF S 40 il J8 T &K 4 5 &
11.6% ,15.3% #125.5% , 5-FU [ 24h H1 48h i

SRR TR 10% M 15 5% o 4% 25 W) Ak 3

45 % IR 2 A, 15 S BGC-823 41 i I T R B | 4%
M(¥ P <0.01), cinol +5-FU, cino2 + 5-FU %
cino3 +5-FU Z0 /4 24h i S 4 i U8 T~ % & 20. 4% ,
26.5% M1 31.3% ,48h [ 40 L 4 7= R & 31. 4% ,
35% M 39.6% WA A AMPIMT-REE ST
HHZH(P <0.05), BEH cino ¥k BE 1 3 i F0 B
] /9 ZE K, cino ZH FVEK A3 4L 40 4 T2 K B2 THE R
B R e (= A S el O 1 I o i
(#£3),
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®3 WX BCC-823 AN B S T-AEH (x5 )

sei E e

(pg/mL)  24hHNRIZR (%) 48h il Fe(% )
RPMI1640 1% 1.52+0.211) 2.31 £1.24Y
5-FU 25 10.13 £0.35 15.21 £2.21
cinol 0.1 9.91 £0.17 11.60 £0.36
cino2 1 11.14 £0.21 15.27 £0. 19
cino3 10 20.54 +0.81% 25.10 +0.34%
cinol +5-FU 0.1+25  20.09%0.132-  31.36 +0.212-%
cino2 +5-FU 1425 26.12 £1.06%3)  34.83 +1.25%3)
cino3 +5-FU 10 +25 32.37£1.5123)  39.74 +1.01%%)

T 1) SRR P <0.0152) 15 5-FU 4L P <0.0553) 15

cino F WA L P <0.05

2.3 x4 AEJE HE 5 o B S

HLF cino fH S 1 40 i Hb 9] B X BR AL BH B 3 £
(P <0.05),G,/M 8 F1 Gy/ G, 140 L i 3 2> 5
i 5-FU J5 6l Go/ Gy 1 40 o b 1 0 />, S 3 40 i
P B3 2, A0 M W B T S W, Gy /M BT Al i L 4
HLEH SR RA L ERF TR EFEECP >0.05),
cino +5-FU £ 40 i ) S 97 BHL ¥ 55 ) 2, 5 % B2 A
SHNANKERHIAREE(P <0.01) (£ 4,
K2),

R4 WXt BCC-823 4 40 ML A I MBS (% , v = s )

Faxil bic35°8 Gy/G, S 19 G,/M
X} R 69.54 £0.57 17.26 £0.52 13.21 0. 84
5-FU 25.0 65.32 £0.74" 23.25 +0.53" 11.45 +0.67
cinol 0.1 63.23 £0.58" 25.24 £0.75" 11.64 £0.79
cino2 1.0 60.38 +0.64" 29.36 +0.34" 10.25 +0.51
cino3 10.0 57.12 £0.56" 33.36 +0.42" 9.51 +0.96
cinol +5-FU 0.1+25.0 56.51 £0.75%% 32.23 +0.51%Y 11.21 +0.74
cino2 +5-FU 1+25.0 54.64 £0.42%3 35.35 +0.58%) Y 10.37 £0.76
cino3 +5-FU 10.0 +25.0 51.12 £0.41%% 37.75 +£0.54%) 9 11.12 £0.53
W) 5B AL P <0.05;2) 54 BRLH A S-FU 2H 4 ;3) 55 cino £ W4 HL# P <0.01
X BR A 5-FU 4 cimo 2 cimo +5-FU 4
B2 pmalanpani e
3 i @ EI AR A S R I w7 i | D L 2 O 77 N <

A

I T AL T AT X IE W A2 & R AT A i
7 ECRE AR, H O B R L B T AR
9 F: 2R o L, 54K — B 2O 75 09 f T i B
2536 97 B W IR © R O 2 e B RS T 1A .
e BRI N S R E 2 A

Jr R EE L

cino £ 4 ¥ FE R I AR P E T2 AP L cino
A e i LRI R AR 2 R bR A0 i
B 5 AN P T2 O S T AR R R cino 25 AR 1Y
BT F G R B HT, I 5% cino BB A 280 10 il 1 1k
18 b 78 0 iR B B A S 08 T, (H AR (R A S AT
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25 1 0 g A R 52 e B B SRR D . AE U il
2 E R R A A B BE 5 0 53k M AR T cino 5 5-
FU B FE AT A 5 J 98 BGC-823 4 fitg 34 5% . U8 T F1 40
Jt JE 0 5 e Gl AT e ROMTT 32 | 5% % 58 A % W 4%
0 2K 20 B AR I 7 3k A 5 4 R R W, cino AT S -
FU 43 5 50 0 60 8 9 40 M 46 48 59, 3k & DL JH )
BGC-823 41 ifg Y 1§ 4 #0055 4 o A M B 2 1Y
(P <0.05),Jf HBE cino ¥ B (9 F+ & Rl AE T B
[F1) 018 B, G i 988 400 B 3 g R O O T AR O T 4
SR o AH B JE B 3 AT O, cino b5 5-FU B A TS 4
Jfy S W pr i L BB om TRRAGA (¥R P <
0.05) , 15 W] 4 35 47 ££ — & (19 P 6] %00 5 cino H A X
97 25 9 1 3G 2% PR o AR T L ) AT AB S cino fiff
2 B BV TS M, LSRR #E A S W E4T DNA &
il AT 0 e R A s T S-FU R AR TS
$0 T 98 240 BB 25 W o TN cino 30T i R 4 M
MR AROR @ NI e DR OB B e R
S R R (S

F I cino I R FH 2 A 2 4F (1 Py sk, 5 gl fif
PR 22 4 1 © A DRI, 4 BB IE 52 H IR AL 97 25 WA
JrME R e e 2 B AR KRENL, T E
A5 Ty 7 A T 2 A S IR B A 9T AR R 4 Y
05 RS B AR o AR BIF 5 UIE S5 cino @ S 1 4 40 M
B4 5 RN S 0 B 0RO R HE SO AR L Ol B R
J7 ol cino 3% BOML T ROR B4 T LI AR IR . I
K E cino 54677 [6] &0 97 8 e, B AT & 9% 4L 97 E

HT, SCRA AT 38 SOrE AT, 68 A6 7 9 36 5 A A .
BN cino AR A IF R B PR 25000 (H 5
3T g cino HE ] B 2 A U5 A T B9 AR AT, cino 5
FC At BT i 6 B0k AP 2 BCHE At AR T 25 W K S
T2 T 5N A Y A O ROR A T A 4 R
K TF b 1 IE AR A T AN R B B O 3R Gk B 5 i LA R
FCAt U T AR O S DN 3R 8 1 B R S R OE S ) L A
fr it — 2 HT .
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