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4-5-Fu.DDP #= TXT %A A B & itk BGC-823 G L7 hpAak A M AR L, R (1) E—X
MR LR NS A LTRSS 3 TR BGC-823 it Bt TR WA KRIHI AR, (2)%
#HEIBA 5-Fu )8 T BGC-823 wheny, FA £0.35~0.75 #,Cl <1, ¥ & %34 DDP 4 A T BGC-
823 wmfent ,FA #£0.55 £4,Cl=1;FA <0.55,Cl <1, ¥ & %84 TXT A T BGC- 823 mfitLut, # A~
RE R TI Cl<1, (3)BHZ 555 3 A7 h IR T @ )a L7 25 448 X K 1 M) 5 B2 6 R Bl
(thymidylate synthetase,TS) .5 2 X X Z A& B 1 (excision repair cross-complementing gene
1,ERCC1) LA % B & B 1 (breast cancer susceptibility gene 1,BRCA1) .8 #& & ¢ I (B-tubu-
lin I, TUBB3) e % 48 % & & tau (microtubule-associated protein tau, MAPT) #) A XA Bk T = &
BL(P<0.01), 45 %A% EAX%5-Fu . DDP . TXT 3+ § % 29 it BGC-823 £ K 374 2 % 04 ¥ F) 4k
B, AR AR T e FRLT AR AR e KA R &
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ABSTRACT Objective To evaluate the effect of melittin and 5-Fu, DDP, and TXT on human gastric
cancer cell line BGC-823 and to primarily explore their possible mechanisms. Methods Median effect anal-
ysis was employed to determine the interaction between melittin and 5-Fu, DDP, TXT by analyzing the rela-
tionship between fraction affected (FA) and the combination index (Cl) acquired from the dose-effect
curve. Expressions of chemotherapeutic agent-associated genes of BGC-823 cells with or without treatment
were measured by real-time fluorescent quantitative PCR. Results (1) Both melittin and chemotherapeu-
tic agents inhibited the growth of BGC-823. (2) For BGC-823 cells were acted by 5-Fu + melittin, when FA
ranged between 0. 35 -0.75, Cl was less than 1. For BGC-823 cells were acted by DDP +melittin, when FA
ranged 0. 55 or so, Cl=1; when Fa ranged below 0. 55, Cl was less than 1. For BGC-823 cells were acted by
TXT +melittin, Cl less than 1 could be seen in the whole interval. (3) After treatment suppressed were the
expressions of chemotherapeutic agent-associated genes of BGC-823 cells such as thymidylate synthetase
(TS), excision repair cross-complementing gene 1 (ERCC1), breast cancer susceptibility gene 1
(BRCA1), B-tubulin I (TUBB3), and microtubule-associated protein tau (MAPT). Conclusions  Melittin
had a synergistic effect on the cytotoxicity of chemotherapeutic agents. The possible mechanisms might be
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associated with down-regulating chemotherapeutic agent-associated genes.
KEYWORDS melittin; human gastric cell line BGC-823; synergistic effect; Real time PCR; chemo-

therapeutic agent-associated gene
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R OBV, HA Z 25 B M A W T P &2
TR o R R AL TR A2 L D A
A T E R 50% Zidy o R eA N SRR IR AU L
RAIBIEIRTT R R AR AFFIROA LA P I
SRR B 73 B BB AN W B o, TEWT I 3 75 L |
SEARZE R LR _E BT T I RE S A FHALEE, A B
R WA TUMR AR AR B A A S 5
B b A B /DGR e T T L4 gD LAY e
TIRE o W ARBIE ST rh A IE 5 0 2 T 5 AT LA ) fi
R, ST A AR B O I RIERR > . Ak
SEY AT LI A W PR H AL ST 259 5 — IR 1 e
(5-Fu) JIii5H(DDP) 2 P AZ I (TXT) Xt ' s 240
BGC-823 M5t i , H-AI AR HE B o

5%

1 HifiEkk  NEEAEK BGC-823 MILIME
Hh B2 B R R S 50 = AR RO E RS 7R

2 4IEREFE A 10% f/NE i B9 RPMI-
1640 5573, 76 37°C 5% CO, \SE &R E &1 T
HRLREFR PO A K I 20 MR A T S50

3 2y N e EE R W A RN R A BR
ST (W =98% , #it5-:04182011) ;5-Fu Il [ Kt
S BRZA ] (Hit5: 1204021 ) ; DDP TXT 14 H 11 4 5%
i 2547 BR S W (5. WA2A1210067 . 12111411 ) 5
RPMI-1640 #% 3% #& 14 H GIBCO & wl (it %
1074871) ; L B Sigma A (L5 :T4049) ; /)
A= IMLTE W A AT P92 A A (15120617 ) 5 —HITE
M (DMSO) . 4 F LA A e 5 (MTT) 9 B Biosharp
25 Al RNA #EURAF] TRIzol 1 B Invitrogen A ) ;
My - 0508 A Sigma A F] ;Wi iR & W B TaKa-
Ra 7\ #) (DRR047 ) ; TagMan Universal PCR Mas-
ter Mix 1y H Ambion /A #]; TagMan assays %41 H

4 fUER SERFTEOLE B PCR X (3£ E ABI A
A],7900HT #15) ,CO, M1 7248 (18 [E herarus,
HERA cell 100 #-5) , i hr{¥ ( 35 5 BIOTEK 22 7],
ELX800 #15)

5 s RN E H#E R 5 5-Fu . DDP K&
TXT W HEEH

5.1 SEE/rdl o has X BRG] e RE K gy
41 .5-Fu FLZj4] . DDP FLZY] TXT FLj4U] W5 RN
5-Fu 4] W7 K it DDP 4 W 2 TXT 41, B2 B
XTRRAL AN B2 A 5 FOREMREE, 435I A .B.C.D .E
FR, WA

5.2 MTT & 2590w BO £k K
BGC-823 4, S I FH 0. 25 % B il 5 W 31 1k e 42
MpEE 0BT, B O ER TR, 4.
JHEE IR EE A 5 x 10* AM/mL, B:Fh T LAY 96 4L
BEFEAR . AL S MR 40 i i) RMPI-1640 &)
100 pL, 3557 24 h 50 LA 15320, #5321 47
T 5 AH N R B 250 1) 578 AR5 3R 200 pl (1),
ZEXTIALIMA 200 pb A& AP T LR, T
37C 5% CO, BiFi i h 4k £ 15 7% 48 ho A KA
PBS /N iR AL 2 I, B LI A 100 pL RPMI-
1640 B335 20 pL MTT iAW, dk2e k535 4 h, 325
4 F, F LA 150 wL DMSO, 4 % &% ¥k %
10 min, ffiZh i 58 VR, FEBEAR A 1 490 nm 4k
I 2L B (OD) , #1321 58 28 530 4
AR 533, LR P R AR R 3 AT R
fL,EE 3 W UL BIE,

5.3 YA N AN PR 5 AU EE AR
M RE RS 5 MUK MR 5-Fu .DDP J TXT Hi24
A TER T AN Bk BGC-823 (% 1) MIE
B2 KA FR 253000, v F iU 3 ( Median-effect
Principle, Chou-Talalay B&F8%502:) TR 259 (0] 1)
FEAERT . 2586 RN B R (FA) = 1 -

Ambion A E BT o (#54F- OD fH/75 A% BRZH -5 OD 1) s AR B H &k
Fz1 %#HFE55-Fu.DDP o TXT fHEAERPYREMERE  (pg/mL)

HH  FHE . 5-Fu W 5-Fu DDP 7 Z i DDP TXT WeFEZ N TXT

A 32 12 32 +12 3 32+3 0.1 32 +0.1

B 16 6 16 +6 1.5 16 +1.5 0.05 16 +0.05

c 8 3 8+3 0.75 8+0.75 0.025 8 +0.025

D 4 1.5 4 +1.5 0.375 4 +0.375 0.012 5 4+0.0125

E 2 0.75 2.+0.75 0.187 5 2+0.187 5 0.006 25 2 +0.006 25
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Dy ESCIT S 2 5 FH I A 45 A0 ) 19 A FH 98 2
Cl, X4 CI <1, Wizh & RN N A ClL=1, 254 H
RS RARIN G CU> 1, P2 & TRV 4540 T 4w
ZBA 5-Fu .DDP K TXT 2GS (FA) Ty
A HTEE(C) , 22 FA-CI <k, WA Wb 24
A oL P st 7 A R 355 7 2 75 A PRI o

6 SEHFTOEE R PCR EERKN & Z B4 5-Fu,
DDP TXT X #H &3 PR FR 3k 19 52 M

6.1 SISy 4y AW EEE N 5-Fu WG 254
(#7% 16 wg/mL,5-Fu 6 pg/mL) .4 2 in DDP
A 254 (%% 5% 16 pg/mL,DDP 1.5 pg/mL) .
WERE N TXT BA 241 (5 FH R 16 pg/mL, TXT
0.05 pg/mL) KAt a5 25 i B2 %) BEZH (XA AL -
5-Fu 241(6 wg/mL) .DDP 41 (1.5 ug/mL) & TXT 4
(0.05 pg/mL) .

6.2 RNA $2E  BOSECE K I A 8 40 i
BGC-823 1) 2 x10° f~/mL % F H4: 10 cm
MREFR LA, 5557 24 h ARG RE S, 5 B3, e 4l o
TG AB R 25 Pk BE 1) 58 5 FR . AR 8557 6 h
&, 3¢ B3, PBS ¥k 2 W, BILIN 1 mL TRIzol, 2
EWATIEWCR AR TR T, BN 0.2 mL By &l
TRIRZEEL,4°C LA 10 000 r/min B.0 15 min, B
FSENEEUUE RNA, 75% SREETE 2 WJa , BUITiE
40 pLJC RNA FZK BTS20 L5 RNA

6.3 RNA Byfil& Mo 405 RNA 22
MR TRIzol 17156 W1 453247, B 2 uL RNA k), 18
AN I E RNA F i OD g0 Fil OD g fE 6
LI I FUARL, ATE 1.8 ~2. 0 Z [ 1k,

6.4 WELSE 4R BRULE A RAE, e b AT KBRS
[KIZH DNA #8:4E B0 1 pg 428 RNA A 2 ul 1)
Buffer ) 2 1 png DNA Eraser, )5 /il A RNase
Free H,O fdi M fAF35%] 10 pL,42°C i) 2 min, ¥
HIFN4°C 1055 5% ) 0 & B B R ir /% RNA Hfoim A
Buffer 4 pL.RT Enzyme Mix | 1 pL.RT Primer
Mix 1 pL.RNase Free H,0 4 pL 15354 {KF 20 pL
1) RN, 37 CHFE 15 min,85°C 5 s, —20C R4
Mo

6.5 SEIPHGER PCR SLH  ™Hadk ABI A+
ARG BRI BT, 51 REHT A ABL A ] H
% 5 4 Bl Hs99999903 ( ACTB #t K ),
Hs00426591 ( TS % [A ), Hs00213491 ( MAPT X%
), Hs00964965 ( TUBB3 3t [H ), Hs00157415
(ERCC1 %t [H), Hs00173233 ( BRCA1 It [H ).
PCR "4 2420 : 172 1::50°C 2 min,95°C 10 min,

fEFR 1 % PCR K :95°C 15 s,60°C 1 min, {§ ¥
40 K. LLACTB NS R 2 -4 kx4

HEATHE o3 B, TH AR ACE (A8 = Ctyyum -
Clyysup 3 AACt = ACtyuy — ACtyyy s 22 HIMEEL =
27880 o I X BRI R 1 KD T R A
B (thymidylate synthetase,TS) . HIFR &4 3 X
H A 1 (excision repair cross-complementing
gene 1,ERCC1) FLI#JE 5 /B FEH 1 (breast cancer
susceptibility gene 1,BRCA1) .B 45 & (1 1 ( B-
tublin Il , TUBB3) F1{i & A )¢ & 1 tau (microtu-
bule-associated protein tau, MAPT) , A Jr] %& R 1

AF 2SR, WAk 2.

k2 14#%#E55-Fu.DDP 3 TXT B4 FZAT
YR ERE (pg/mL)

N 5-Fu ﬁjfi DDP ;[T fi TXT f; fj
TS 6 16 +6 0 0 0 0
ERCC1,BRCA1 0 0 1.5 16+1.5 0 0
MAPT,TUBB3 0 0 0 0 0.05 16 +0.05

7 SitEorik Gt iRk A SPSS 13.0 #
e BRI x s Fon, R £ 50#8r,P <0.05 X
ERAEGHFE X,

# R

1 ¥R E .5-Fu ¥ K& EE A N A B X BGC-
823 AL AR (B 1) BEAHA X,
BER N 5-Fu A0 A48 T 5-Fu 254, 7EA .
B WcBEIE [N, 5 5-Fu 4l L5, 155 & in 5-Fu 41 %}
S AR R R, 22 R A S (P <0.05) ;
Wil 25 245 R B (R AR, B B 2% 0 5-Fu 2L 9 417 o 2 )]
BETEEERAgY, HERAESIT¥E L (P <
0.05),

gg WA R
80 T * Biff5-Fu
70 o4&

IR (%)
3

O[T

O |

H::AB.C.D.E NAREWKE,F J7s Fouk B4 ; 5 [k
B4 FAZ AR, * P <0. 05518 2 3 [F]
B 1 MR 5-Fu B RIS R I X BGC-823
21 A 354 7 1 5 1)
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2 W&EEE DDP U I A B X BGC-823
G REm (E 2) 76 C.D WKL, i &R
Jin DDP 4% 5 % 4t s BGC-823 1A Sh 56 A & W] fik
AR RIVE R, W) v T i 73 R 241 5 DDP HRZh4l,
ERAGI#EL(P<0.05), A.B WEH,EHEE
Jin DDP 41l 52 4 UL A Sk 22 500, 1 E vk 4L o,
BRI DDP 4 iy i #<1 = T DDP HLZh 41 (P <
0.05),

100
%0 R
70 B 1. fIDDP
< 60 o4
50 M+ *
£ e
20 N -
10 " EE
0—"A B C D E F

B2 1472 DDP S KEEA N
Xt BGC-823 4l il 48 5 it 5 M)

3 MeE R TXT B A MK A W R X BGC-823
AsgsE s (B 3) T R X H 41 BGC-
823 {RHMEFEA & W W I IR T, 25 vk B o,
A PR . TXT B2 2 S e 75 25 in TXT 41784~
VR DX [R) 6 20 i 24045 B B il . 7€ C .DE WRJE X
(B P, 3 R TXT AR 5 B B i g i R
2, T A L (P <0.05) ;78 B .E #kJE X
6] LB S T TXT 4H(P <0.05)
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EIES
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3 MR TXT B RIS b AR
Xt BGC-823 i Jiu 4% 5 14 5 Ml

4 W ZEE4 5-Fu 3 DDP {£ ] T BGC-823
Hfry Cl i (K 4)  ¥#HREKG 5-Fu fEA T
BGC-823 4ilfitsit, 24 FA #£ 0.35 ~0.75 if,Cl <1,
e RIS DDP /EHIE, 24 FA £E0. 55 /247, R 2y
£ FE 55 % s 240 i A K 2 Al B, Cl =124 FA <
0. 55 (W TEARu T IBES ) ,Cl <1,

4.0
3.5f
3.0
2.5
O 2.0t
1.5r
1.0
0.5r

—— B RIA5-Fu
—=— IR R4 DDP

0. 1 1 1 1 J
%.O 0.2 0.4 0.6 0.8 1.0
FA

4 W4FHEEEA 5-Fu 5 DDP {EFF
BGC-823 ) CI £k

5 BRRIA TXTERAT BGC-823 4iffuf Cl
Mk (E 5) WMHEDS TXT /ER T BGC-823 4ijif
B, 2R A X ] N AT L Cl <1

0.008¢
0.007}
0.006}
0.005}
50.004
0.003}
0.002}
0.001}
0000502 04 _ 06 08 10
FA

5 MHZRA TXTIEHT BGC-823 1y
Cl i<k

6 WFH KIS 5-Fu.DDP . TXT X} TS.MART,
TUBB3. BRCA1 L) K ERCC1 3 [ #3515 mi (&l
6) KA 5-Fu.DDP = TXT T A B
BGC-823 #ifi#k 6 h J5,ERCC1.BRCA1.TUBB3,
BRCA1 L)}t ERCC1 SR Rk KT 525 Fxf B4 e
B, RAE TR s M G EE R SRR K B E T
F(P <0.01),

121
1.0F —

0.8}

%lﬁﬂ‘g@i&fﬁ?%{
o

o
~
T

0.2} %

ol Lo I e [
contol TS  MAPT TUBB3 BRCA1 ERCCH
T SX IR LEL, "P <0. 01

B 6 MRERBAIITAYAIERT A B imaibk

BGC-823 J5 5K FRik
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WA FH 25 2 g A 7 iy AR S 2 — L H i
N T ARAS R, v b FH 25 3004 BRI RO o
Az g W s L, DL e A i bk BGC-823 i F
XS, R % 5 5-Fu . DDP  TXT 24 MALST 2
YTl A ELAE FE 2550 /s FE AR L P v 32 IX ] B, e
51X 3 N AT 25 A e D R VR A

H H AT 55 R, 765 4097 25 W A0 OC 1 2 1A
5-Fu.TXT #l DDP #F5£ . 5-Fu {F HI B9 ¥ i 2
TS, H U = R AR AR, 76 1 9 4 Ak I3 400K 11 IR
(dUMP) 5675 J i M 2 (d TMP) 2 5 DNA A .
5-Fu it 5 TS B &9, BHLIET DNA 5, {5 i
A5 by 2O AR SR, g FE R 5 5-Fu
K fric R FE T, 4B 3 ] 2R AE 35% ~75% b Cl
<1, Wy A EER, FEA 2550 TS 3£ H
Fik W E N PR R W PMRIVLE AT AR S T
IR IR %o

ERCC1 25— Mk MM N KZ TR VIR B R
A, HEM T AZE 19 5P aiki 13.2 -13.3
i 1(19913.2 -13.3) , B A5 DNA £ (1) 5] %] F4it
s, KT RVIREE R skt kA
BN DNA K i ] 10 4 SC VR T, W] B BiF 98
#,ERCC1 5 DDP [ 25 iy JE i 4% V) A %" . ER-
CC1 iRk rldi{5i 78 G, /M JH 45 £ DNA &
52, JLHZE ERCC BEMHAA2K15 51 DNA 5B
B, SE w2 . BRCAT & EA w8 %05 1 1 3L
S AR B 2 LN . BEAEAF 9T 3R BRCAT — 5 T
AT DNA 51457010 DDP 255 | E i -2 5, AT
SR 20 X% 22 W A 25 L S — T
BRCA1 5 RNA R A& | £ C dmAf, /EFH T4 &
H 2 CmLHE 2 A4, TRe v 1y A iz N B 5% oK F- o
IMifdf F4% 5 2% 5 DDP Bk iz F, L0 45 L o m 2 4
MR <55% B Cl <1, 15 A 7E 1% 30 il 5 A0 Mk JBE X
], P 24 HLA D[RR A IRl B I 2 )5 19 ERCC Al
BRCA1 JEH A A 3 T 4, Ui B e 7 2 1T Bt 3 1o
P T3 A R By Ak R T DDP R AE H
R

PG AR R AN B B ) S B R S, S 5 AR
AHLERE A0 P 5T 1732 i 20 s Bl S 20 i 5y 24 43
FHATHEH L B ENEE S B AT E A N Y 31
ANRIER R IEFN P BE Y 217 ~ 231 G ALPRGR FLLE A 1
TGRS 1Y 13 AR IR 22 A BEAER , fae s & A
PG, DT i S5 e 3R 200 i 52 o v Ak A M,

TS M T VF 22 B S R 40 2R
1784 B S AW 5 2 25 Wi 25 A P 1Y
5T, YUk A ek v] DL i A2 225 W 07 3, Hop
AL /N2 I s R B S A T T A A G 2R
FE— RS RO G EORNER, 465
Ry DASCIS O B M, A R A S
B A LT 8 R e B
WHFE R, FUIRIE S 8 9 55 o 2 b s A e B B
i MAPT & R R IA S SR 4 2 . A
SR LW e B S TXT 76T A 1Yk B2 IX 8] 4 4
AL Cl <A, S 7 I A 11 Vi B Y L N 240 HL A P Rl A
FH . P25 S B9 MAPT Fil TUBB3 JLH ik 0 3
A R A A X T A B 1 TRt R B T o
YEF o

ARSI IE P2 E i PCR 5 B A6 I i 25 %% 4
JBkA 5-Fu . DDP TXT fEH] T & 2 4 itk BGC-823
ARSI A . g5 N, A 2, by
ZHIAH DI R 1 FRB AR W R R B, I Rk
% 5-Fu .DDP . TXT A $& % 15 % 41 it BGC-823 X #H
KALST 245 0 U

25 Lk ARSI UER] T8 R g 5 5-Fu .DDP,
TXT KIEUMRGT I E R, i — 25 S e m i 5 %
AIREI > T-HLE &R T 8 5 5-Fu #1561 TS 3L,
5 TXT #1561 MAPT. TUBB3 %:[H, 5 DDP #H56 1)
ERCC1.BRCA1 KA I7 AHOC R, X N 4 5
RABISE 1 75 R P IR 1 I BE 7 T S Sa;

2 £ x #t
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