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FWE  ATHT BB (CPT-11) I 4 25 T B3 25 28 (NCTD) X A B i 40 i BGC-823 3 4 1) 5 Wiy K Bp [R) 4 O BL . 23 700 A
CPT-11 30, 60, 90. 120, 150 pmol/L, NCTD 30. 60. 90. 120. 150 wmol/LFI P25 3% iRk E 10 1 BEA, LUK Wizy
R R EE 52 A8 AL A 1 BGC-823 4l il 24, 48 A1 72 h, I H AR [P 517 U4/ H BGC-823 40l g 24 h. MTT 4% 1l
BGC-823 A M35, KA P RURBEP G BCEE R R4 MR M E CPT-11 60 wmol/L. NCTD 60 wmol/LFIEE A H 24
(60 : 60) pmol/L, LUK A[FF 577 4 BGC-823 40 Mg 24 h J& 40 & 3] S B T K5 s Western blot 3481 CPT-11 30+
60 wmol/L, NCTD 30, 60 pmol/LFNEE 4 25(30 : 30, 60 : 60) wmol/LAE T BGC-823 4 /itd 24 h Ji7 Pded4 F p53 & ALK
P R EIR: CPT-11 K NCTD 1A F 2 Lb B it FH 24568 40 g 38 58 (¥ 3 cil /8 FH B8 58, 1050 W1 S22 980/ (P < 0.05), S A fif
CPT-11 B¢ NCTD fEH 24. 48 Fl 72 h B (1 ICs /3 B A AL A1 2.83 3.15. 2.19 f5 LA K 2,66 3.11. 2.45 5, H-HWZ
I 25 AT U IRIVE R 208 W25 45 F 24 h I 564 CPT-11 J7 RIHIEA R T 5645 NCTD 7%, A TRINGA T RP<
0.05); CPT-11 60 pmol/LAEH 24 h 5]/ BGC-823 4 /il S A1 G2-M HIBHL#E (P < 0.01), NCTD 60 pwmol/L{E ] 24 h 5141 iy
G2-M MARRHF(P < 0.05), JFE A TI(P<0.05), A H 25(60 : 60) wmolV/LAEH 24 h, FZ 54 M G2-M HIBA (P <
0.01), 55545 NCTD 6h 75 % K AR 25 M LG, 5G4 CPT-11 6h 75 R -5 400 S 3 BELIFE (P < 0.05) LA 40 i 8 1488 i s
CPT-1130. 60 wmol/LYEM 12 h J5 Pded4 EiFRik, p53 N1k (P<0.05), NCTD 30. 60 wmolV/LYEM 12 h J5 Pded4 il
Fik, p53 BHFEEP<0.05), BEEHZHB0: 30, 60 60) wmol/LYEM] 24 h J& Pded4 K p53 EAFIEW F(P<0.05). Eik
5K CPT-11 B4 NCTD X A B4 BGC-823 4 A ¥ FHMHI/ER, HAHLH -2 F S A M G2-M WA, JF 53
K4 I Pded4 K p53 HIERIEA G PR DB I e SEROP W RS AE A s, JE4y CPT-11 7 R AT %54 NCTD J7
SR 25755, HAUR TR T S SRS I DA S 40 M R T3 i s #0098 25 M 25 1) Pded4 15 p53 L IR) W] REAFTE SO %
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N B R T2 TR B T IEAMT B
T J AR IS H 245 1A N H (additive effect).
P[4 F (synergism) LA X2 45 Hi4E H (antagonism), 18
RO 45 08 B - RUKSE N 29I 38 kAT 58 PR
LA B3 0 A 2 - G a8 (Fa-C DL K 55
w2k ¥ (isobologram) & 714,

HRISE 2T A A A T R
LRIy, A7 B (irinotecan, CPT-11) 4 =44 i
Ky, ZEFs BT E i e 2
Yy, WE9CERE, CPT-11 2y A1 2k & 01 W 5 )
B EIBTT PR S R, 1 HonT DR T
PRI 8T T EY, i R ER
2O, JH B K (norcantharidin, NCTD) A Bt 7
FRAY), BRI Ao R 555 MR 4
JRLO T A R A, BRI R AR L,
NCTD stk J7Rkm, R EEZEH T EE.
TR AEMIR G, HA T 4 R A
R X R ZYIGIR EA A 222K, (|
RS HZ AR AL, WK WA CPT-11
5 NCTD B4 F254E - AL .

1 MR57E

1.1 7). WHIREENEE

RPMI 1640 57736, I . B R Sk
FIEHEE Gibeco A]; JHREEM. NCTD(REREHK
J& 60 mmol/L, ALK N¥H ). CPT-11(BHEK
80 mmol/L, 4iffil5FEg — HLH A% ik A
B¢ (propidium iodide, PI)» = H W K
(dimethylsulfoxide, DMSO) & PU HT 3 {5 % Mg 15
[3-(4, 5-dimethylthiazol-2-yl)-2, 5-diphenyltetrazolium
bromide, MTT]J# H 3% [H Sigma A #]; RNA i A
M E 75 [ Merck 2] Annexin V -FITC 40 i 1=
R )& B s RO R AT B A
Al; BCA H1 A st e X7 & ECL 70 [ 26 [F
Thermo Scientific 22 w]; PN Pdedd Hiik K478
e (5 T 1 B L R 2P e AT 5T rhot ) JE s /B
LA p53 H AWM E b EH I AR A
Al NPT B WLBhH H (B-actin)y 7 HT/ B
IeG/ BARMEAR I —Hi ILEPTR 1gG/ BAR BEA% il
TP AL PSR E AR AT HGIE
UkH, N Reveo AH]; mE G & OHL, EHE
Sigma A w8 EAHZE WAMEE, HA Nikon A Al;
CO, 1HA KT F#4H, HA Sanyo A +]; 4K, EHE
Millipore 22 7] BEARAX, & BioTek A w]; ik

A, Z£[E Becton Dickinson A #]; PAC3000 %Y
HIDKASC . HODKAl, P, 5E[H Bio-Rad 22 7).
1.2 ZRAEtRRIR & IE3F

B RS 40 ) R BGC-823, W [ [ = 2 B
e R VS ISR ] NS/ AV | S Sl VSE SN
e 2 2 E B A W) 2 R AR AE . BGC-823 41 il R H
WRLEE TR, TEE 10%64- 0 . H % % 100 kU/L
FEEFF 2 100 mg/L [¥) RPMI 1640 5¢ 415973, T
37C « 5% CO, S MRV 5 45 10 T 34T 5 BLRE 9%,
BT A S 56 407 40 B # Ak Kk
1.3 MTT &N E 254 % M IE5E A 520

RO HE KA, LLAESL 2x10° DR 2%
BRE AT 96 SLH, 5% CO,. 37CHEH 24 h.
W LR 85 2R 3L, I\ RPMI 1640 58 45 77 3k
MR (AN (1R BE PRI AN [R) 25 ) 4 R 1 TR PR 24 1) 5
AR JE A AL A, T E A X B 1) 6 AL
NCTD %} f 41l RPMI 1640 5¢ 415 555, CPT-11
J¢ CPT-11&NCTD Bk& H 250 B A & A AH X Y.
W DMSO 1] RPMI 1640 584085 5535, 43 555
24, 48 M1 720 5, FEIGIFRMW, BFALIMANLAKEE
0.5 g/L (1) MTT TAEW 100 pl, 4k8:555% 4 h,
7+ b, I 150 wl DMSO, &% 10 min, £
FRA F 550 nmPPE A AL BEEUR OGBS (As)fE, HHE
:}mﬁ;”%’ E'EmFEU%:(l—A 550 5L 1A 550 xdﬂ’ééﬂ) x100%.

Table 1 BGC-823 cells treated with CPT-11 and
NCTD alone or in combination for 24, 48, 72 h

pwmol/L
CPT-11 NCTD CPT-11+NCTD
30 30 30+30
60 60 60+60
90 90 90+90
120 120 120+120
150 150 150+150

1.4 Y IC(FHIRE D)Wt B R AMEBEES1E
¥ E

KRR B (Chou-Talalay) X Bl 49 5 #5347
ST, ZIE RN (fa) 5 2 BTEE R P EIR
HoOrik—3.

F MTT 30043 2500 A [m) ) & i 22 05, iR
P R ol fu=(DIDm)™s fu=1~falfa FIZ5Y)
YERIN, D ZikIE, m AR, Dm



2015; 42 (2)

FTK, & BUBERKSEZFRERYABEMARERERRMEIERNEINR *171.

WEECHN A 0.5 I 29k )] b X i HOx £
Jei 0 lg(falfu)=mlgD-mlgDm, VA y=lg(fa/fu), x=1gD
a=—mlgDm, b=m, 13200 HZL 7 y=bx+a.
2 9 B¢ A $5 #0 (combinantion index, CIHAZ: Cl=
D1/Dx1+D2/Dx2 +a*(D1°D2 )/ (Dx1°Dx2), D1. D2
A I F=2E X RN I P 24 4% L BT @ A, Dl
Dx2 AW HAE 2R X RN % B, REL
o WA TP RVE RIS : P ZGAE R BPATIN o HUHE
Hh0, RZA .

Wi IR IR B, A CalcuSyn B AT LLAS 5]
FEE - BN 2 DL I 1Cs( TP RO EE Dm), IF
LA EECA 2G4 en (E, b cr<1.
=1\ >1 43 5 2 W] 25 9 1) 1R B[R] 4 H (synergism)
A AE H (additive effect), L & #5 BT 7 H
(antagonism)!',

1.5 MTT ENE A F R XA IE5E A 200

F I8 1.3 TR TR, Wl CPT-11&NCTD B4 H
25(60 : 60) wmol/L, K-FH BGC-823 4iiJfil 24 h J& 4
ML A. S AR BT (4525 a. NCTD
Je45 6. 122 18 h 2 )5 CPT-11 F452y, Wiyt
R 18, 12, 6 h; b. CPT-11 %45 6. 12, 18h
ZJ5 NCTD T34, WZILFEAEM 18, 12, 6 h.
1.6 N4 B A A N £ B E £

16 O 0 A K N 1 I BGC-823 411 i,
FIRURRINL 25100 AN 41 Mo 42270 T A% 10 em ¥ 40 f 3%
FRILAN, }59% 24 h J5, FIH CPT-11 60 pwmol/L.
NCTD 60 pmol/LEA F 2515 FH 24(60 & 60) pumol/L
DA R tn 1.5 vk (1 P A B3 7 A (NCTD e 45
6 h 2 J5 CPT-11 Figh 2y, MZ5L[EI/EH 18 h;
CPT-11 Jt4 6 h, 2 )5 NCTD F452y, WiZhitH
YEFH 18 hyAb . PBS ek 2 W, FHRREE W 16U
HEAIIL, A JF)5 800 g 5.0 5 min AR 240 e,
PBS i 2 W5, F 500 pl PBS 8 H V4 (1)
70% ZIEE 5, 4°C . [l )5 gl i A PBS vk
B2 TN 500 pl v ¥ PBS =4 A N
AU E R 50 mg/L ) RNA g, £F 37°C ¥ FE 30 min,
BFIMANZIREE S 50 mg/L 1R P14y, 4°C g
60 min, YA M SCRT IR Mo 5 I o A O, £
ModFit LT A7 A 41 1 J& 3 45 50,

1.7 YA N ZBARA T

Pl 1.6 thTRUEE 4, ] PBS PR 2 IR
Jii» %I Annexin V/ PI 4I B8 TR A 50 65
W 4AE: H 500 wl 845G il g, 2l
5 wl Annexin V-FITC F15 pl 1 PI 3 58IRA) J5 '

ISV 10 min, FEATOGEEASHE, FI 4
Kiill, BD FACSDiva software v6.1.3 % {443 41 41 g
P2 .
1.8 Western blot £4&3 Pdcd4 A p53 EH&RIX
6 HOO H A= K N B IR 9 BGC-823 4l i,
HATA AL 2, 3), WCARA4NHE, InA4ffuzd
fift ¥ [Tris-HCl (pH 8.0) 50 wmol/L; NP-40 1% ;
NaCl 150 pmol/L; SDS 0.1% ; Protease Inhibitor
Cocktail Set Tl 1%], ¥K LS & Z## 30 min, 12000 g
20 5 min, B EEW. KA BCA & 1 iRk
PG E 8 A FORE a1 B i, BRIV S, B
FEAMFE L 50 wg 747 SDS-PAGE HLik (5% 45 1%
12%53 B I). WLV B o 1 e A% R R R 4T 4 5 i
5% WEARWR K PBST 14, B G HEATAH P AA
B E (NPT p53 —Fi 15 1000 ke, 47C b,
i =EPr B 1gG/ BAR B AR i —HT 1 1 2500, ik
60 min; Pi A Pdedd —Pi 11 2 000 # B, 4C ik
s 1l EPUR 1gG/ BRAR B AR 1d —FL 1 1 2 500,
i 60 min; /NPT A B-actin —HL 1 1 1 000 Fi
B, FU 2 hy PN R 1gG/ BRE AR id =Bt
1:2500, %Eifd 60 min), /&N ECLiAHA, T
ARG, B HHE S R Quantity One # £
AL T R RS 0. DL H AR A4 B o
JEAE 55 P9 2 8 1 B-actin 4% A4 WO FEAR 1) LL
Foor H bR ARG R IE KT

Table 2 BGC-823 cells treated with CPT-11 and
NCTD alone for 24 h

Control group Experimental group
NCTD 30&60 pmol/L

CPT-11 30&60 pmol/L

Control (complete medium)
DMSO (amount to the concentration in
experimental group)

Table 3 BGC-823 cells treated with CPT-11 and
NCTD in combination for 24 h

Group Treatment on BGC-823
1 DMSO (amount to Group2)
2 CPT-11: NCTD(30 @ 30) pwmol/L
3 CPT-11 ! NCTD(60 : 60) pwmol/L
4 DMSO (amount to Group3)

1.9 RUHFEDR
SHHE « £ s Fon, R SPSS20.0 #f it
TG 20T, 2R R T B R T
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ZOHT, P<0.05 HERESHI¥E X, P<0.01
VoL S ETE =

2 4 R

2.1 CPT-11 % NCTD B B AFMEK S A A
BGC-823 4 Rf1t& 58 /Y 52 i
B 1A W, CPT-11. NCTD A W24 L[ &
Eb@(1 2 DI X BGC-823 4l i R 2, JF
HAEF RS — I ) - R (P < 0.05).
2 Calcusyn % 1 o1 543 2] W 25 ¢ H XS
BGC-823 41l ffl 24. 48 F11 72 h [¥] ICs, (CPT-11)%) 5

(@)
1001

80

60}
40}
20}

Inhibition rate/%

0 50 100 150 200
¢(CPT-11)/(wmol L)

(©) 100}
90}
80+
70}
60
50}
40+
30t

Inhibition rate/%

4(88.31£0.60) (77.8620.98)F1(56.22+0.59) wmol/L,
ICs, (NCTD) %3 %] 4 (82.96 £0.90). (76.81 £1.08) Fll
(62.77 £0.79) wmol/L. [CPT-11 : NCTD] X H [# &
Ebfgl 10 11, 1€ NCTD+CPT-11)43 51 4 (62.29+
1.20). (49.43+1.96)F1(51.28+1.17) pumol/L.

A 25 1C(NCTD+CPT-11)=ICs(NCTD) .+
1Cso(CPT-11)gr, PRZJLLHLBIE ] CPT-11 & NCTD
IR 1Cs W Sk /IN(P < 0.05),  BAphAdi Al CPT-11 It
(1) ICs 73 M A BE G A I 2,83 3,15, 2.19 1%,
I ERL A NCTD I 1R 1Cso 43 590 A2 16 75 45 Fi BN 17
2.66. 3.11. 2.45 fi.
®) 100+
80+
60+
40+
20+
0_

Inhibition rate /%

0 S0 100 150 200
¢(NCTD)/(pmol L")

1 2 3

4 5 6 7

CPT-11+NCTD

Fig. 1 Inhibition of CPT-11 (a) and NCTD (b) alone or in combination (c¢) on BGC-823 cells by MTT assay
Inhibition rate = (1-A s50f drug group / A s50f medium control group) x100%. x + s, n = 3. e—e: 24 h;A—A: 48 hym—m: 72 h. J: (0+0) pmol/L; 2:
(30+30) wmol/L; 3: (60+60) pwmol/L; 4: (90+90) wmol/L; 5: (120+120) wmol/L; 6: (150+150) wmol/L; 7: (180+180) wmol/L.

2.2 CPT-11 % NCTD B &R #3 BGC-823 4 iz
BIBX & 1E AL

WA 2.0 From 259/ I m ) %, Sk H
CalcuSyn %X fF iF 8 Bt & H 25 1 B¢ & 48 %
(combination index ) CI {8, LA 2541654 H
LR
2.2.1 A 290 NS i BGC-823 4 fu k] 24 h
IS (RIS,

WK 2a F13% 4 Pios: BEG 2240 I, BB
Fa WSEIN, CTWZEIE M. 4 Fa> 0.85 I (EI T
TR IE = CT > 1, RN FEHUE R ROV 5
Fa < 0.8 B (RU BT 5 PR 2ZPIH FE AR cr < 1, R

SO EIE RN, DR, RIS A 2 i B A
FEPUIE PR, AR B FH B A Bl 9 4 RGN
F HL P R4 FH 2550 Bt A 18 K7 a8 2>
222 WA 255 BGC-823 4 o 4F 1 48 h INF it
HAE RN

Wi 2b F13E 5 Pon: BEG 25 48 h ), BEFE
Fa HI3ETI0, T WBHHG . 2 Fa>0.97 I C1>1,
KU AFEPHER BN Fa<095 1 cr<1, KA
W FEE RN . R, R P2 & TN A oy
P RE 2N, R e s R EE N & I b F59T
YEFON,  F HL B RIVE FH 50, RS 52 186 KT 346
Wb
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223 A 25X BGC-823 4k 72 h I RINFEPUERI RN Fa> 0351 C1 <1, XN
HAE RN W EE RN . R, R BIA PRI B & T IS

WKl 2c f13k 6 fion: WEAHZY 72 hivk, BEE  EPUERRNY, @A RN AP RVER SN, I
Fa (30, CIBEHEWAN. 2 Fa <03 I 1> 1, LR R FH 0 I A R PR R o g 4

@ o} ® S|

/
S /

~
SO
/ //D&/
©
0 : ‘ 0 : :
0.5 1 0.5 1
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© 2r

\o
T,

0.5 1
Fa
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Fig. 2 Fa-Combination Index Plot of CPT-11 combined with NCTD on BGC-823 cells for 24 h(a), 48 h(b) and 72h (c)
n=3.

Table 4 CI of combination of CPT-11 with NCTD on BGC-823 cells in different Fa for 24 h (n = 3)
Fa 005 01 015 02 025 03 035 04 045 05 055 0.6 06 07 075 08 085 09 095 0.97
cl 042 048 052 056 059 062 065 067 07 073 076 079 082 08 09 095 102 1.12 13 145

Table 5 CI of combination of CPT-11 with NCTD on BGC-823 cells in different Fa for 48 h (n = 3)
Fa 005 01 015 02 025 03 035 04 045 05 055 0.6 06 07 075 08 085 09 095 0.97
cl 042 047 05 052 055 057 058 0.6 062 064 066 068 07 072 075 078 083 089 099 1.08

Table 6 CI of combination of CPT-11 with NCTD on BGC-823 cells in different Fa for 72 h (n = 3)
Fa 005 01 015 02 025 03 035 04 045 05 055 0.6 06 07 075 08 085 09 095 0.97
cl 164 137 124 1.15 108 1.02 098 094 09 086 083 0.8 077 074 071 068 064 0.6 053 0.5

2.3 CPT-11 J2 NCTD 5824 X4 A X BGC-823 A 2510 A F8 % (combination index) CT {H.

A BTG A4 FH RGN, W 7,8,9 Fin: CPT-11&NCTD 584348 X 41
F B 1.3 TR v e T CPT-11 304 60 90, AAEH 24, 48 h i), = ER A Wr A /E FH K i AH

120 I 150 pmol/L &% NCTD 30, 60. 90. 120 A JAEFIRN, Jf HAERKEEALA T, OhfRAE &0

150 wmol/L5g 438 X4 £ Ab B BGC-823 4 MM 24, etk W0AEMH 72 h i, 3 BERBILA B R4 2R,

48 F1 72 h JEamiflZe, KM CaleuSyn B JF HAESIREEALA S, BhiRE RN 5 0.
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Table 7 CI of cross combination of CPT-11 with NCTD on BGC-823 cells for 24 h
¢(CPT-11)/(umol/L)

¢(NCTD)/(jmol/L)
30 60 90 120 150
30 0.75897 0.78253 0.84130 0.89847 0.99077
60 0.77323 0.79359 0.86135 0.85264 1.05988
90 0.80263 0.88308 0.92405 0.92609 0.90868
120 0.86444 0.94398 1.03772 0.99467 0.9526
150 0.9298 0.93485 1.01586 0.93728 1.13591

Table 8 CI of cross combination of CPT-11 with NCTD on BGC-823 cells for 48 h
¢(CPT-11)/(umol/L)

¢(NCTD)/(pmol/L)
30 60 90 120 150
30 0.68835 0.78560 0.84718 0.84768 0.95391
60 0.74624 0.69334 0.83581 0.73528 0.92969
90 0.746 0.81632 0.81707 0.86929 0.94281
120 0.78656 0.84751 0.89982 0.83608 0.93634
150 0.75415 0.86009 0.89985 0.89295 0.9121

Table 9 CI of cross combination of CPT-11 with NCTD on BGC-823 cells for 72 h
¢(CPT-11)/(pumol/L)

¢(NCTD)/(jmol/L)
30 60 90 120 150
30 0.83312 0.78985 0.75075 0.79268 0.81391
60 0.7285 0.67008 0.70464 0.72864 0.69135
90 0.70006 0.70778 0.6651 0.69815 0.59027
120 0.73085 0.79527 0.69596 0.64385 0.63509
150 0.6937 0.68097 0.67361 0.61409 0.53907

2.4 CPT-11 }2 NCTD Ht & H Ziit ¢ 51 5 sk 45 CPT-11 J7 E4MiHIE AR T-56 45 NCTD 7 & (P <

BGC-823 4l fu i 4 152 1 0.05), HAL TR 452575 € (CPT-11 5645 6 h T &
Wil 3 ffios: CPT-11&NCTD & R4 250 ) SR 45254 P<0.05).

eI RPN, 0T M3 A (A AT e, %%

Combination(30 : 30) wmol/L Combination(60 : 60) wmol/L

b
@ 100} ® 100} i

90t 90| .
< 80t s 80t
T 70} S 70l .
S 60} * * g 60t
g s0f * g 50
2 0] £ 40}
2 30t 2 30|
Z 20} £ 20}

10} 10}

0 0

30+30 6 h first 12 hfirst 18 h first 60+60 6 h first 12 hfirst 18 h first

Fig. 3 Inhibition of CPT-11 combined with NCTD with different sequence on BGC-823 cells for 24 h by MTT assay
(a) Combination(30 : 30) wmol/L. (b) Combination(60 : 60) wmol/L. x + s, n = 3. *P < 0.05 compared with NCTD first, *P < 0.05 compared with
CPT-11 60 pumol/L+NCTD 60 pmol/L. l: CPT-11 first; [1: NCTD first; [0: Administrate together.
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2.5 CPT-11 & NCTD 2 EBRERAAURKSE
R#FR AR BGC-823 4HAaFE #5200

il 4, £ 10 Fros: 591 BGC-823 41 i
24hitf, 5 DMSO X H4HAHLL, CPT-11 60 pmol/L
0 G1 Wign pBos-b (P < 0.01), 5 T 4188 G2-M

(P<0.01)F1S Wi(P<0.01)BH#E; 5 Control X 4
FHEL, NCTD 60 wmol/L 21 G1 #. S H14H i odi />
(P<0.05), 5l# T 40 G2-M WIBH#H(P < 0.05); 1t
A H 2560 : 60) wmol/L 415 DMSO X f 414 L.,
G1 #1400 s> (P < 0.01), 41y G2-M 1 BH it 1A

@ ® 400}
1000
320}
800} 5
5 0ol 2 240}
§ 400} Z 160}
200} i 80r
40 80 120 160 200 40 80
Channels(PI-A)
() (@
200
800}
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5 600} 3
O
£ 400 g 100
2 z
200} k 50
oo NP 0
40 80 120 160 200 40 80
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® ©
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v
£
5 80
40

40
Channels(PI-A)

40 80 80
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Channels(PI-A)

120 160 200
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40

80 120 160 200
Channels(PI-A)

Fig. 4 Effect of CPT-11 (d) and NCTD (b) alone or in combination (e) and combination with
different sequence (f, g) on cell cycle in BGC-823 cells by flow cytometry
(a) Control. (b) NCTD 60 pmol/L for 24 h. (c) DMSO(amount to CPT-11 60 pwmol/L) for 24 h. (d) CPT-11 60 wmol/L for 24 h. (¢) CPT-11 60 pwmol/L+
NCTD 60 pwmol/L for 24 h. (f) Firstly, administrated NCTD 60 pmol/L for 6 h and then administrated CPT-11 60 wmol/L together for 18 h. (g) Firstly,

administrated CPT-11 60 pmol/L for 6 h and then administrated NCTD 60 pm

ol/L together for 18 h.

Table 10 Cell cycle distributions of CPT-11 and NCTD alone or in combination and combination
with different sequence on BGC-823 cells for 24 h

%

Group Gl S G2-M
Control 61.91+6.07 28.45+3.98 9.63+2.11
NCTD 24.10+6.18" 16.91+0.66 58.98+5.53"
DMSO(amount to CPT-11) 61.20+6.83 28.91+4.21 9.64+2.51
CPT-11 3.83+2.93% 45.30+2.60" 43.57+8.47%
CPT-11+NCTD 5.87+1.16%4 33.75+7.60 57.65+13.48%
NCTD first 6 h 22.53+7.67* 32.19+4.58 45.61+4.21%
CPT-11 first 6 h 3.90+£1.23 #ee 54.37+8.12%e0 36.43+£1.70%°

x s, n=3.%*P<0.05 compared with Control , #P < 0.01 compared with DMSO, 2P < 0.05 compared with NCTD, **P < 0.01
compared with NCTD 6 h first, ° P < 0.05 compare with CPT-11 60 pmol/L+NCTD 60 pmol/L.
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A Mg P < 0.05). X 5G24I 7 5107 200

T M G5 R A B RO SE4 CPT-11 1%
PLT5E45 NCTD & KRNG5, F8ES
SR PR I OC R % ).
2.6 CPT-11 & NCTD B 5B ERAUREKS
R#AFR AR BGC-823 4HitATHI SN

w5, K11 fros: 29%1E 1 BGC-823 4 il
24 h Inf, ST, NCTD 60 wmol/L 54
TP < 0.05); 5 DMSO % 414H L, CPT-11
60 wmol/L KP4 24 CPT-11 : NCTD(60 : 60) wmol/L
BEEFETHING vs.4.87)% LA (11.7 vs.4.87)%],
AL, Pk, BeA 25 fEA & 32 20l
5 TR IR PR . 55 259000 4h il
JRRIsE ), A F 29 B [FAE FHLE R 252 T
X4 G2-M 3 JE S BE A 1 .

(@) (b)
10°F 105} e
ol QUAES i .Ql,w:
< N g >
=0t Q4 04
102 oS :
102 10° 10 10° 100 100 10* 10°
FITC-A FITC-A
©
10°}
o) QL p A ot
Q4 K Q4 Q4
i <
102 10° 10+ 10° 102100 10* 10° 102 10°  10* 10°
FITC-A FITC-A FITC-A
® @
10° 10° )
QL)@ Ql .}l
10} e 10°] t_@*’

PI-A

04

o 10°} '..5‘7()4
o 102# e

100 10° 10 10° 10?
FITC-A

10°  10* 10°
FITC-A

Fig. 5 Effect of CPT-11 (d) and NCTD (b) alone or in combination (e) and combination
with different sequence (f, g) on cell apoptosis in BGC-823 cells by flow cytometry
(a) Control. (b) NCTD 60 pmol/L for 24 h. (¢) DMSO(amount to CPT-11 60 pmol/L) for 24 h. (d) CPT-11 60 pwmol/L for 24 h. (¢) CPT-11 60 pmol/L+
NCTD 60 pmol/L for 24 h. (f) Firstly, administrated NCTD 60 pmol/L for 6 h and then administrated CPT-11 60 pmol/L together for 18 h. (g) Firstly,
administrated CPT-11 60 wmol/L for 6 h and then administrated NCTD 60 pwmol/L together for 18 h.
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Ah, Je2h NCTD J7 %A 51 40 Mo )8 111
B LI, TSE4S CPT-11 J5 285 | 40 i 0 v 388
(P<0.01), JFHSFENSZIAAMHLL, M-
Frain2.5 vs. 11.7)%. X58A H 257 615 At
0 B4 B PRI S A 8. $ER G4 CPT-11 J7 /AL

THe45 NCTD i E vl Re 51 UMM T L. 4%
Gal A s R, dedy CPT-11 IR T4
NCTD J7 &M RN 4G 2577 Z R A, N 322 S 3
BELAT 3 T DA A 440 PR 1218

Table 11 Effect of CPT-11 and NCTD alone or in combination and combination
with different sequence on apoptosis in BGC-823 cells for 24 h

%

Group Necrosis(Q1) Early apoptosis(Q4)  Late apoptosis(Q2) Living cells(Q3) Q2+Q4
Control 0.37+0.31 2.40£0.35 3.37+0.55 93.83+0.81 5.77+0.86
NCTD 1.17£1.16 6.20+3.61 9.07+1.07" 83.50+2.98™ 15.27+3.67
DMSO 0.80+£0.20 1.77£1.14 3.10£0.52 94.33+0.83 4.87+0.65
CPT-11 0.57+0.29 1.63+0.84 4.37+0.60 93.27+0.64 6.00+0.46
CPT-11+NCTD 0.90+0.31 2.93+0.72 8.77+7.31 87.40+6.86 11.7+6.60
NCTD 6 h first 3.13+4.91 2.40+1.47 5.03£2.38 89.47+2.07 7.43+3.62
CPT-11 6 h first 0.76+0.31 2.13£0.59 10.37£2.75%4 86.77+3.03% 12.50+£2.69*

x x5, n=23.%P<0.05, **P<0.01 compared with Control, #P < 0.01 compared with DMSO, 2P < 0.05 compare with NCTD 6 h first.
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Fig. 6 Effect of CPT-11 & NCTD on Pdcd4 protein expression in BGC-823 cells by Western blot
(a) CPT-11 30 wmol/L or NCTD 30 pwmol/L for 0, 6, 12 and 24 h. (b) CPT-11 60 pwmol/L or NCTD 60 wmol/L for 0, 6, 12 and 24 h.x + s, n = 3.
*P<0.05, **P<0.01 compared with respective control groups. [l : CPT-11; [J: NCTD.
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Fig. 7 Effect of CPT-11 & NCTD on p53 protein expression in BGC-823 cells by Western blot
(a) CPT-11 30 wmol/L or NCTD 30 wmol/L for 0, 6, 12 and 24 h. (b) CPT-11 60 pmol/L or NCTD 60 wmol/L for 0,6, 12 and 24 h. x =5, n = 3.
*P<0.05, **P<0.01 compared with respective control groups. ll : CPT-11; ] : NCTD.
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Fig. 8 Effect of CPT-11 combined wtih NCTD on Pdcd4&p53 protein expression
in BGC-823 cells for 24 h by Western blot
1: DMSO (amount to lane 2); 2: NCTD : CPT-11(30 : 30) wmol/L; 3: NCTD : CPT-11(60 : 60) wmol/L; 4: DMSO (amount to lane 3). x + 5, n = 3.

*P < 0.05, compared with respective control groups. ll : Pdcd4; [I: p53.
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The Effect and The Synergistic Mechanism of Irinotecan Combined With
Norcantharidin in Human Gastric Cancer Cell Line BGC-823"

LI Zi-Mu, SUN Zhen-Xiao™
(College of Chinese Pharmacy, Beijing University of Chinese Medicine, Beijing 100102, China)

Abstract To investigate the proliferative effects and the synergistic mechanism of irinotecan combined with
norcantharidin in human gastric cancer cell line BGC-823. BGC-823 cells were treated with CPT-11 30, 60, 90,
120, 150 pmol/L and NCTD 30, 60, 90, 120, 150 wmol/L alone or in combination with the fixed constant ratio
(1 * 1) and with the complete cross-over concentrations (as show above) for 24, 48 and 72 h, and the combination
of CPT-11 and NCTD with a sequential schedule were combined for culturing BGC-823 cells for 24 h. Cell
proliferation was investigated by MTT assay, and the combination effect was evaluated by Chou-Talalay method.
Cell cycle and apoptosis in BGC-823 cells treated with CPT-11 60 pmol/L and NCTD 60 pmol/L alone or in
combination (60 : 60) wmol/L and combination with a sequential schedule for 24 h were determined by Flow
cytometry. The expression of Pdcd4 and p53 in BGC-823 cells treated with CPT-11 30, 60 pmol/L and NCTD 30,
60 pmol/L alone or in combination (30 : 30, 60 : 60) wmol/L for 24 h was detected by Western blotting.
Compared with treatment with CPT-11 and NCTD alone, the combination of them increased the proliferation
inhibition, and the ICs, were significantly decreased (P < 0.05). The ICs, values of the combination for 24, 48 and
72 h were 2.83, 3.15, 2.19 fold and 2.66, 3.11, 2.45 fold respectively compared to BGC-823 cells treated with
CPT-11 and NCTD alone. The results indicated synergistic effect. The sequence of CPT-11 followed by NCTD
showed a stronger inhibition than the sequence of NCTD followed by CPT-11 (P < 0.05), and it was superior to
co-administration (P < 0.05). For 24 h, CPT-11 60 pmol/L triggered both S and G2-M phase arrest (P < 0.01) in
the BGC-823 cells, and NCTD 60 umol/L induced cell cycle arrest at G2-M phases and apoptosis (P < 0.05) in the
BGC-823 cells. The combination of CPT-11 and NCTD (60 : 60) wmol/L increased the G2-M phase arrest.
Compared with the sequence of NCTD 6 h first followed by CPT-11 and co-administration, the sequence of
CPT-11 6 h first followed by NCTD increased the S phase arrest (P < 0.05) and apoptosis in the BGC-823 cells.
CPT-11 30, 60 pmol/L up-regulated the expression of Pdcd4 (P < 0.05) and down-regulated the expression of p53
(P<0.05) after 12 h; NCTD 30, 60 pmol/L down-regulated the expression of Pdcd4 (P < 0.05) and up-regulated
the expression of p53(P < 0.05) after 12 h; The combination (30 - 30, 60 : 60) wmol/L up-regulate the expression
of Pdcd4 and p53(P < 0.05). The combination of CPT-11 and NCTD has a synergistic effect mainly due to the fact
that it can induce the G2-M phase arrest, and up-regulate the expression of Pdcd4 and p53 as the tumor suppressor.
The combination of CPT-11 and NCTD with a sequential schedule has some impacts on the growth of BGC-823
cells. The sequence of CPT-11 followed by NCTD shows a stronger inhibition than the sequence of NCTD
followed by CPT-11 and co-administration, and it may be related to the increase of S phase arrest and apoptosis.
Pdcd4 and p53 protein may have a negative regulation in BGC-823 cells.

Key words CPT-11, NCTD, drug combination, human gastric adenocarcinoma BGC-823 cell, sequential
administration, Pdcd4, p53
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Fig. S1 Effect of CPT-11 (d) and NCTD (b) alone or in combination (e¢) and combination with different

sequence (f, g) on cell morphological alterations in BGC-823 cells under phase-contrast microscope(x10)
(a) Control. (b) NCTD 60 pmol/L for 24 h. (c) DMSO(amount to CPT-11 60 pmol/L) for 24 h. (d) CPT-11 60 pmol/L for 24 h. (¢) CPT-11 60 pmol/L+
NCTD 60 pmol/L for 24 h. (f) Firstly, administrated NCTD 60 pmol/L for 6 h and then administrated CPT-11 60 pmol/L together for 18 h. (g) Firstly,
administrated CPT-11 60 wmol/L for 6 h and then administrated NCTD 60 umol/L together for 18 h.



