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W E B TS E 201k 14 B 98 AR A )17 245 9 1 b
Fik: WEELEEY MGC-803 RIS 4L AGS Wi B an i &, LLAIE & B 2 L 4 GES-1,
S3 AR e BE 1 5— URMERE (5-FU ) . BYP R4 (L-OHP) | Z7P9fli#€ (DXT) . 41 (DDP) |
ST R (CPT-11) YEF 48 hJ5, FI MTT 2460 24 99 % 400 B iy i skl 46 L O 3 580 24 4 1 800 ol vie
B (1Cs5) o F1C5, 19 5-FU., DDP. L-OHP fE T MGC-803 Fl AGS #H /e 48 h &, F& I 2 Al o 1= S
200 0 A 3 0 A 1 O o
. 5 FLIT 5% MGC-803 . AGS 40 LA K GES-1 4l a4 B 2 A3 Hl /£ (¥ P<0.05) , H:
1 5-FU., DDP, CPT-11 X AGS 4 Mg iy /E FH &858 ; L-OHP . DXT X MGC-803 4 il F ] #¢3%; DDP
X GES-1 4 Jfd i 4 i 45 i %3 . 5-FU. DDP. L-OHP ¥ W] RiESWif BT, Hh 5-Fu 4
5 L-OHP T35 T DDP 41 (¥ P<0.05 ) 5 40 & W1 5347 b7, L-OHP 34 3 240 ffa (4 S S99 BEL s
DDP #m MGC-803 4Hfiu ¥ S WIFHME , 5-FU 5 DDP 340 AGS 404 G, BA#E (34 P<0.05) , {0 5-FU
% MGC-803 2 g J& 31 JE B . 5% ( P>0.05) .
5% ALy 25 WX R A0 L A 0 VR TS O B R G, X R 0 IR T % 7 S R 4 i 9 BEL
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ABSTRACT Objective: To determine the sensitivity of different differentiated gastric cancer cell lines to various
chemotherapeutic agents.
Methods: The poor-differentiated gastric cancer MGC-803 cells and well-differentiated gastric cancer AGS cells
as well as the normal gastric epithelial GES-1 cells were used, which were exposed to different concentrations

of S-fluorouracil (5-FU), oxaliplatin (L-OHP), irinotecan (CPT-11), docetaxel (DXT) and cisplatin (DDP) for 48 h
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respectively; the inhibitory effects of the chemotherapy drugs on those cells were determined by MTT assay, and
the half maximal inhibitory concentrations (ICS0) of the drugs were also calculated. The MGC-803 and AGS
cells were exposed to IC50 concentrations of 5-FU, DDP and L-OHP for 48 h, respectively, and then the cell

Results: All the S drugs exerted inhibitory effects on MGC-803, AGS and GES-1 cells (all P<0.05), in which,
the effects of S-FU, DDP and CPT-11 were relatively strong against AGS cells, L-OHP and DXT were relatively
strong against MGC-803 cells, while DDP was relatively strong against GES-1 cells. Apoptosis was significantly
increased in both types of gastric cancer cells after either of 5-FU, DDP or L-OHP exposure, and the apoptosis
rate in S-FU or L-OHP treated group of cells was higher than that in DDP treated group of cells (both P<0.05).
Cell cycle analysis showed that L-OHP augmented S-phase arrest in both types of cells, DDP augmented S-phase
arrest in MGC-803cells, and 5-FU and DDP augmented G1-phase arrest in AGS cells (all P<0.05), whereas 5-FU

Conclusion: The inhibitory effects of chemotherapy drugs against gastric cancer cells are associated with the

pathological types; and their effects on induction of apoptosis and the arrest of the cell cycle also varies among

[Chinese Journal of General Surgery, 2014, 23(4):488-493]

4
apoptosis and cell cycle distribution post treatment were measured.
exhibited no obvious effect on the cell cycle distribution of MGC-803 cells (P>0.05).
different gastric cancer cells.
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R, BRI HE 90% A 47 Ry h i ), T el
ARIAIT FAME LR Y Uk, fhyT e M R L
BIRIT R T EZAEM, B8 T BRI 2
Tz —o 250497 259 35 MR Rt 25 B4 1)
FEAE, BCR T R B g I A IR T 0 T ) A B
I, G T oJge 4 it X fb 7 24 9 S vk 1 1F 5
ez B A ARSI R T P AP OR [ S U
AN TA) 4y A0 B B 9 B R A0 R MGC-803 Al AGS,
MTT o 3 A6 I 35 X 8 98 A 7 28 i 0 8 vh i H
(5 Fhgidy, BRI 5- SURMERE (5-FU) . B FI4
(L-OHP) . ZPEfh#e (DXT) | %1 (DDP) |
BESr BHE (CPT-11) SO, o =X 4 i B AR
M MGC-803 HI AGS 4l At I 7= K 4l At J& 1A 73 47 1
B, R TT 26 W 6k PR 4 i () A8 A s, AR
I AR R R R R B v A AT 25 R I S
WA

1 #MRl5AEE
1.1 #7#

AHMLFR . NIEH BB LA GES-1,
H T L e A YR R AR AR 1 B B
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TR IR 40 D R MG C-803 21 it A A 75 434k 5 9 41 i
FAGS 4, ¥ E T roRHBe b g e e L )
BEMEWE (MTT) , 35 Sigma 2 A5 BUALABE (PI),
RNase, % [E Fluka 24 @); RPMI-1640 ¥ 3% & |
DMEM #5383, £ E Gibeco A F, /NI, 3£
[ Sigma 2~ Al fWIT 259 S BT HALYT 258
i R S, 5-FU, LB AR 25 A BR A A
L-OHP, JVLJpfEEG R ARA R DXT, &
H 25 A BRZA A s DDP, Y175 52 2% il 25 4 BR 2\ 7 5
CPT-11, JLonfEHmE 25 iy ARA A HICHE A
FRERKFC A 100 x G &, T -20 CLEAF .
1.2 XWHE

1.2.1 @3z MGC-803 4. AGS 40 &
H 15% /N4 I35 9 RPMI-1640 35 35 W, A IF %
BB L4 GES-1 R & A 15% /N4 1l 35
DMEM 85355, ¥F 37 C . 5%CO, B =M h R 3% .
SIS FH 20 M R 2R 24 h S AR B K A0
1.2.2 MTT & ixtem g fie £ K 5 B
WA 96 LIS, L 200 puL. (1) HZ54:
R 05 56 Ko SC Rk 43 il in AN TR) ik B2 1 5-FU
L-OHP. DXT. DDP., CPT-11 &4 % 4 & 1L;
(2) XfREAL: Ay, & Co,HEFEM T, 37 Chr
3748 h, BFLIIA S o/L MTT 10 plL, 4EZ2553% 4 h,
FH G B3 A AE 490 nm A0 I I OGEE (A) A,
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B4 fL A EAEEHENE D AR AE UL 25 4Ly A fE, ik
JeE AN LI % = (X HRAL A - FHZ541°F2 AE ) /(X
TRALFH AES - A AMH) x100%. R4
XoF 4 ol A Y 2 B R BE (1G5, ) &
1.2.3 Pl &hn @A B 2x10° 40,
A 80% ¥ 2./, 4 °C 30 min, PBS¥E 1 WK,
A PI 50 mg/mL, 0.1% TritonX-100, 0.1 mmol/L
EDTA (Na) 2, RNase 50 pg/ml, FHEGAL 1 h )5
Kl o =AM AT, TR 488 nm SR E T
A%, FITC ZWM R G REEDOE, PLRL AT,
By FRAUCEE 10000 4~ 418, Macintosh650 115
HILRE FH AH G A4 43 B K8
1.2.4 PILEE&HMmE AL BHOWENKE, 7
g, S PBS VRAN A PR . AT 70% &
fE, T4 CRUEDR. i, B.0oBcEgi,
L1 mL A9 PBS ¥E400 1 YK, JiA 500 uL PBS &
50 pg/mL PI, 100 pg/mL RNase A, 0.2% Triton
X-100, 4 CHEOCME 30 min, LLARAEFEFE H R
20 ARSI, 1% 20 000 A48 i, 40 i JE 3 40 R0
BAF ModFit 4T 45 5 o ] FL2-w Fl FL2-A BIR,
2 R I 1 240
1.3 SitZaE

K H SPSS 13.0 Geil # ik 47341, $oR H
HE 20, SR, MRET RS +
PrifE2s (xxs) Fon. B 40 M 1 2% 48 $oe R
FH Levene ki35 #4775 22 ¢ kR 0%, 7 2 A 55 R H
t R, 2R K. P<0.05 N 2ERAE G

RUNECSSV
RN

2.1 AREMLITHYI B 4 R 1 7E A9 52 T

TEFH W AN TR SRR AN [ A Ak R R R A
Z MGC-803 Ml AGS #1705, L4 H L2+
(14 A0 B AE Sk e BECZH . [ oA BH G A 7 245 0 5 % IE
HOE R, SCR PR g T IR R E AR
L GES-1 VEAMLEERT SR . MTT A I 25 R B,
5& A XA g, 5 F AL IT 25 %5 X MGC-803 .
AGS 4L ¥4 B B iy il fE . H 22 54 St
B (¥ P<0.05) o [FEFS B2y %t GES-1 40 g
W A7 AE A [ 72 B B9 4 i 7 1T, Horp L DDP % 410
TER o, ZRA %% 8 X (P<0.05) . A5
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GES-1 4l fg Al Lb, 5 Fh 25 # % MGC-803 . AGS 4l
AR R IR AR, 22 5 B it 2R X(P<0.05)
( % 1-5) ., 5-FU., DDP. CPT-11 X} AGS 41 is i)
IR B8 T MGC-803 Zifl, 25 BAS+%E
M (P<0.05) . FWZ 3 Fp25¥oe o A B o 40 i
BB B K SR ) R 0OV o TG 1k 1 9 AN R
MGC-803 Xf L-OHP . DXT HYHUSMEL T AGS 4 il
Z (P<0.05) (#£3-4) .

5-FU %} GES-1. MGC-803. AGS 41 Jifi i) 1C5,
T4 45 5k 283.53.65.44 .22.57 pmol/L; DDP A:
3.70.4.31.12.73 pumol/L; L-OHP 24: 32.49 .3.059 .
7.70 umol/L; DXT H: 55.99, 4.81. 82.83 umol/L;
CPT-11 #: 626.53. 32.84. 23.78 umol/L.

&1 5-FU Xt 3 MmRilsIZ (%)
Table 1 Inhibition rate of 5-FU in 3 different cell lines (%)

Wl (pmol/)  GES-1 MGC-803 AGS
7.8125 827+3.00 3021+2.67 34.15+6.60
315 25.06+3.50 4043+421 50.10+6.46
125 2849+ 1.17 57.56+£255  80.05+6.56
500 4730+2.17 6828+339 9421 +4.29
1500 83.18+3.66 80.30+4.13  98.29 = 1.00

%2 DDP xt 3 FZAEMEIZE (%)
Table2 Inhibition rate of DDP in 3 different cell lines (%)

Wl (umol/L)  GES-1 MGC-803 AGS
2 3551147 13.94+1.73 14.1+£3.14
4 61.53+£1.79  50.84+328 20.93+2.14
6 67.75+£229 6854+271 2747+242
8 8120+3.84 7746229 31.62x154
10 89.96+1.49 86.62+3.36  53.69+2.80

&3 L-OHP 3t 3 #ZAMMHIZE (%)
Table 3 Inhibition rate of L-OHP in 3 different cell lines (%)

el (pumol/.)  GES-1 MGC-803 AGS
1.6875 17.85+1.82 49.79+3.14 34.46 +2.07
6.75 21.66+1.62 56.00+1.61 37.25+3.40
25 2697+126 6623+3.06 5891+ 1.53
100 64.79+0.35 79.24+286 88.88+3.26
200 8720+1.95 91.80+1.58  94.30 =2.00

&4 DXT xt 3 FEREMHIZE (%)
Table 4 Inhibition rate of DXT in 3 different cell lines (%)

HeJ¥ (pmol/L)  GES-1 MGC-803 AGS
0.4219 929+049  2648=x1.15 12.13+0.99
3.375 1839+1.16 27.29+1.88 31.16+1.99
12.5 46.69+0.77 66.66+1.88  41.05+1.72
50 52.05+2.70 84.91+295 4476 +2.34
200 56.26+143 87.81+1.63 5251x1.19
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%5 CPT-11Xf 3 FMZAAEIMHIZE (% )
Table 5 Inhibition rate of CPT-11 in 3 different cell lines (%)

WRE (umol/.)  GES-1 MGC-803 AGS
0.8438 1.15+0.12 8.45 +0.67 14.52 +1.19
6.75 227+0.04 1824+094 27.89+235
25 4.31 +0.06 32.07+1.60 35.69+1.06
100 25.14+197 66.91+3.01 66.42+3.41
200 37.50 + 1.61 87.56 + 1.35 88.10 + 1.83

Xt HR 2 5-FU

10* 10*

10°4

10%4

=

10'4

100 o A 100 N o Ao
10”100 100 10° 10 10 10° 10° 10° 10
AnnexinV-FITC AnnexinV-FITC

10* 10*
10°4 10°4
107 1074

& =
10" 10'4
10°1 - 100 e

10° 10° 10* 10 10° 100 10° 10
AnnexinV-FITC AnnexinV-FITC
1 ApETrRE

Figure 1 Representative flow cytometry images for cell apoptosis

*6 3FLITAWIT 2 FBEMEME TG
Table 6 Effects of the three chemotherapy drugs on apoptosis

of the two types of gastric cancer cells

o TR (%)

AGS MGC-803
X HRZH 1.37+0.34 445+ 1.11
5-FU 41 11.5+1.12"2 12.66 +2.49"?
DDP 41 448 +1.39" 9.82+0.27"
L-OHP 41 15.18 +2.86"? 18.00 + 1.91"?

T 1) SXHRAAEL, P<0.05; 2) 5 DDP 4HEL, P<0.05
Note: 1) P<0.05 vs. control group; 2) P<0.05 vs. DDP group

2.3 AEMLT AT S & 40 AE B B B9 82

[fFE 5-FU. DDP. L-OHP LI # K 50% 1)
Y AR T S AN, DAgs A C 2 A
Ji R Xt BRAL, 48 h J5 B 240 i B AR K 3 R Ak yT
2y %t R AN R R R . 545 1A X BR A e
B, PR A A0 4N R X & A I AR AR

© WA )3 i [ & F A F A EFH

2.2 AELITHY B EMERE TN

PG MTT L5645 5065 5-FU. DDP, L-OHP L4
T 2R 509% (1 25 4 vk B AR T 2 i B 98 4
DL E G259 T BN o X BR 4, 48 h 5 i X i i
BRI B 4 TR 00, 5 RBoR, S8 HEI
XTREZH LA, 3 Bl Ik T 24 ) 41 15 i 4t AR O 1 1) dnb 3
hn, Hd 5-FU 45 L-OHP 48T %= T DDP 4,
ZRWAGIERE L (¥ P<0.05) (F1) (%£6).

DDP L-OHP
10* 10*
10* 10°]
107 107
E 1 E 1
10" 10"
10° ; i : | A
10 100 100 10° 10 10 100 100 10° 10
AnnexinV-FITC AnnexinV-FITC A

100 10°

10"
AnnexinV-FITC B

100100 10t

! .1(')‘
AnnexinV-FITC

A: MGC-803 4fifig; B: AGS 4ijif

A: MGC-803 cells; B: AGS cells

MGC-803 4l (% 7) . 5-FU 4 G, 140 g kb )
Go/M HA4H AR L] . S W40 i L 9 AR AL RBH |, 22 5%
TGt 2= & L (P>0.05) . DDP 4 G, 148 i Lt ]
A, S HAANME EL 9 FH %5, Go/M 14l i EL 49 F R
S EA G E X (P<0.05) . L-OHP 41 G, i
M LT R, S AR L BT v R R, GL/M A
ML R, 2R EA G EE L (P<0.05) .
AGS i fits (2 8) : 5-FU 40 G, 40 1 1t 4] 7 &
S WI4N M L IR B R R, Go/M SIAm i e R R, 22
S EHA S FE X (P<0.05) . DDP 41 G, #48
JitL E ) T, S AN AR H AR R, Go/M S 40 i L g5
TR, ZRWAGIFFE X (P<0.05) . L-OHP 4
G, W40 b 9 T R, S W04 it L B TR, Go/M
ML R, 22K A G EE L (P<0.05) .
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R7 3FLFTZEYIXT MGC-803 41 /E HA I #00
Table 7 Effects of the three chemotherapy drugs on cell cycle of
MGC-803 cell lines
) GG, (%)

S (%) Go/M (%)

X HE 2R 67.490 + 1.188  25.370 £+ 0.8341 8.965 +0.573
5-FU4 67.225+0473 25.625+1.279 7.215+0.898
DDP 41 56.885 + 1.195" 32.205 + 1.566" 12.96 + 0.970"

L-OHP 41  40.355+1.237" 54280 = 1.315" 7.066 + 1.34"
W 5XIRA s, P<0.05
Note: P<0.05 vs. control

*8 3 MUt AGS BRI ERRI R0
Table 8 Effects of the three chemotherapy drugs on cell cycle of

AGS cell lines
215 GG, (%) S (%) GJ/M (%)
SIRZH 37.270 £ 10.806 42.750 +0.354  19.595 +0.615
5-FU4  64.490 +0.9005" 29.720 + 0.4303" 6.865 +0.219"
DDP 4  71.045+0.162" 22.660+0.579" 6.810+0.311"
L-OHP 40 18.925+0.431" 82.100+ 1.456"” 0.400 +0.141"

T SXHRAIE, P<0.05
Note: P<0.05 vs. control

3 i i

BT 2 —Fh 2 SRR TT, 20 E R
) ER YT F B, 2011 Bt NCCN BRI 76/ B
OB B B T o O — 4 iRy
o, —8 Ay TR KRBT 43 =257 % . W
ZMBPGTRE, BT AT EEER, THREM
] -l P 25 s B 2 7 €. H i NCCN 45 ma 4 77
() T 245 7 28 R BURT 43 SRy 38 DR W W 28 SRy Al 1Y) 7 52
RSB R Il iy 5 2 71, ARSI SR ) MTT
b X b T B AR T 2 g B 5-FU
L-OHP. DXT. DDP K CPT-115 Flr 25 4 %} & 9 40
LB R AT RN o 445 SR 3 AN TR AT 25 4 % 1 98 200
A Z AN R, X 5 98 B R A3 50 5 L R S R
XK, 5-FU, DDP. CPT-11 £ =504k B & 40 i rh
RE#% & FE SR A R 3800, 1 L-OHP . DXT X%
o346 8 i 40 I T T A

VF 22 0 55 3% B Mg 1 & A % J N AL 5 i 4
JHL ) 168 G K A AR A O, 5 R A v O T R A R
WWHEUAHX ", S 2maa R -8 e, &
LI AE R R 5-FU, DDP. L-OHP i i EifF S H
FEAN M T, Hoh 5-FU 415 L-OHP 4 1- % &
T DDP 41, FRWILL L 3 25438 58 175 5 b 9 4
JAT RAEAE o 3R Bl 2 IR O3 25 W) 2 R S W
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J'&, Rk ke R 22 1 e A O i TR k3 R A
WS b T I AR OC Y 4 CTNNBI,
A WFSE R B R CTNNBI 363k, B8 B &1
HE 25 Vo 95 240 LR T, 0 A A AR R A A P AR
S T AGS 4 Ml R AFAE CTNNBL 2748, [ itk
HEM 5-FU. DDP. CPT-11 Z54by7 259 vl fiil ok T
P8 CTNNB1 #2350 JF B 95 40 B 08 1=, 40 61 98 40 At
BIEA K, HX T E I — 2 W .

e 982 4 B 1% TG IS 34 7 RE ) S HL A W PR R
R RRAE 22—, 20 U0 1 S e 00 i TG B 448 A 1Y
LA, e R 4 A G AR K R R T B R
S0 0 JE S 0 A AT LA R, AN R A R T R
RAEFEWAEENFEA, G /S I Gy/M i 27,
AR S 56 ) O = A B AR 2 — 25 R T kY 259
Xif B A A B2, & B L-OHP ¥ W5 Fh 8 9
0 g BELAE T S, 5-FU 5 DDP ¥ AGS 2 Jifd BH
TG, W, 5 AGS I8 AH L, 5-FU X} MGC-803 4
Y ) 240 i S 3 JC BH S B2 e, S-FU ] BB X R 434k ik
9o 240 L BB A8 R4 A I BT AN . R L ARy 2y
Yixh A ELAA G, S WIBHEME s Al R SRR
il VE 0 AT RE & DL B AR ST 25 W %k ' i 40 i A= 1< 3 )
K H AR BLE 22—

Zr bLprik, ALK T 5-FU, L-OHP,
DXT. DDP J CPT-115 Fl 254 %f 1 J 40 e ¥ 2 A5
T A AR, HOX 8 g 0 2 3 %00 5 s B 2R
RUAT e, T REE L 20 i T BE VR A0 o ko 4
JL 3 5, Sl R B R R R A B R A kYT 2
PR T —E B SEIR AR o (HASSZ I AR A 525,
KAy it — 2P AT R R SE 00 G PRS2 85, LA
I PR 5 98 B Ay 3, SRR YT
P LIS AR I

5% CHk
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