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[ Abstract | Objective: To explore the combination of pemetrexed ( MTA) and cantharidin ( CTD) in
vitro. Method: Human colorectal cancer HCT116 cells were treated with MTA, CTD or a combination of MTA and
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CTD. The cell growth, apoptosis and senescence were evaluated using a colony formation assay, flow cytometry and
a senescence-combined B-galactosidase assay, respectively. The expressions of pro-cysteine aspartate-specific
protpase (Caspase) -3 and cleaved poly adenosine diphosphate ribose polymerase (PARP) were measured using
Western blot. The combination index ( CI) was calculated using CompuSyn software to evaluate synergism. Result .
In HCT116 cells, the combination therapy group (50 nmol-L ™" MTA +4 pmol-L ™" CTD) showed significant
decreases in cell growth (P <0.01), apoptosis (P <0.01) and cell senescence (P <0.05) compared with those
of the solitary MTA therapy group. The expression of pro-Caspase-3 was significantly decreased, and the expression
of cleaved-PARP was significantly increased in the combination group (P <0.01). The CI value (CI <1) showed
a synergistic effect in these two agents. Conclusion: The combination of MTA and CTD synergistically suppresses

human colorectal cancer HCT116 cells in vitro and exerts an antitumor effect by inducing apoptosis and senescence.

Therefore, the present study provides a new candidate strategy for the treatment of colorectal cancer.
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Table 1  Effect of MTA and CTD on growth of HCT116 cells
(x+s,n=3)

415 R IE Az KA 3/ %
21 - -
MTA 50 nmol-L "' 35.88 +8.15
CTD 4 pmol- L' 62.41 £4.52

MTA + CTD 50 nmol-L ™" +4 pmol-L ™' 74.27 £4.19"%

5 CTD 4 HA Y P <0.05; 5 MTA 4 Hi4%” P <0.01,

3.2 CompuSyn U XFERGAEHIBCR VAN ik
— A B50F MTA 5 CTD Wi 25 5K 5 1F FH 8 % i A7 75,
iz [l CompuSyn % {4 Xt IncuCyteTM ZOOM R 5 i 7%
I T G R e 8 CT, g5 SRR K
T2 Fa <1 BR300 CI< 1, H Fa 8/ CT{E
Mo B FafprT0.2~0.6K,C1HT0.5~06,
AP 245 B B0 R 5 VR IO .
3.3 MTA 5 CTD X G& HZ5 X% HCTL16 41 jd s b P
B 5 a8 [ 4 M H, 25 4l MTA
50 nmol-L ™" 5 CTD 4 pmol-L ™ "B4 2541 HCT116
SLRETE BLBE 1 W R B (P <0.01); 5 MTA
50 nmol-L™" 44, CTD 4 pmol « L™" 4 #H I, MTA
50 nmol+-L ™" 5 CTD 4 wmol- L™ "B4 FHZ54H HCT116
SCREIE BUBE ) W R (P <0.01), W 1,42,
3.4 MTA 5 CTD B¢4 25 %F HCT116 YT/ 52m
Hax (A, 2524, MTA 50 nmol-L ™" 5 CTD
. 45 .
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A.ZEH4; B. CTD 4 pmol - L™ 41; C. MTA 50 nmol - L™ 41;
D. MTA +CTD 41 (& 2,3 [f])

E1 MTA 5 CTD Bx& A 25 3t HCT116 40 ff1 52 P& 7 A AU %2 T
(x+s,n=3)

Fig.1 Effect of MTA and CTD on clonogenic survival of HCT116

cells (x +s,n=3)

®2 MTA 5 CTD Bk & A Z3t HCT116 40 Bl 52 F& 72 AL 89 % T
(x£s,n=3)
Table 2 Effect of MTA and CTD on clonogenic survival of HCT116

cells (x +s,n=3)

3.5 MTA 5 CTD Bt & FH 24 X pro-Caspase-3,
cleaved-PARP FE H R AW m =AM,
MTA 50 nmol-L "5 CTD 4 pwmol-L™"5t 4 F 25 415k
[ fI% pro-Caspase-3 T FH F£ ik (P <0.05), F+ &
cleaved-PARP ZE H & 5 (P < 0.01); 5 MTA
50 nmol-L "4 #] ., MTA 50 nmol - L' 5 CTD
4 wmol- L™"BEA 254 pro-Caspase-3 & 4 % 1k F# I
(P <0.01), cleaved-PARP T A £ 5 JF & (P <
0.01), WK 2,%4,

pro-Caspase3 (il W— D — 32 kDa

Cleaved-PARP . s s S 116 kDa
f-octn | 43 Da

A B C D
E 2 MTA 5 CTD Bt & FH 755 pro-Caspase-3 X cleaved-PARP &
B RixBk
Fig. 2 Electrophoresis of MTA and CTD on pro-Caspase-3,
cleaved-PARP expressions of HCT116 cells

&4 MTA 5 CTD Bt & A 7253 pro-Caspase-3 & cleaved-PARP &
BREFM(x£5,n=3)

Table 4 Effect of MTA and CTD on pro-Caspase-3, cleaved-PARP
expressions of HCT116 cells (x £s,n=3)

2 53] 353 v R H/ A
= - 69.33 9. 86
MTA 50 nmol-L " 34.66 £7.23"
CTD 4 pmol -1 33.66 +5.13"
MTA + CTD 50 nmol-L.~" +4 pmol-L "' 7.00 £2. 64'2

HEHSAAEY P<0.01; 5 CTD 4 &> P <0.01; 5 MTA
ZH I P <0.01,

4 pmol L™ "Bt A FHZj 41 HCT116 JHT-/KF FF(P <
0.05,P <0.01); 5 MTA 50 nmol - L' 4, CTD
4 pmol-L ™" 21 #f t, MTA 50 nmol - L™' 5 CTD
4 pmol- LB FZ4H HCT116 AT /K F W& 7+
(P<0.01), WL#E3,

%3 MTAS5CTD B4 HZ5 HCT116 AMBA T M (x =,

n=3)
Table 3  Effect of MTA and CTD on apoptosis of HCT116 cells
(xxs,n=3)

2 53] R A0 0 P8 T 2R/ %
= - 2.30 £0.26
MTA 50 nmol-L ™! 8.33 +1.02"
CTD 4 wmol-L! 8.73 +3.45"
MTA + CTD 50 nmol-L~" +4 wmol-L ™' 17.30 +3.89%%%

W H AAkEY P <0.05,2P<0.01;5 CTD H LED P <
0.01;15 MTA 4[4 P <0.01(F 4 ).
. 46 -

pro-Caspase-3 cleaved-PARP

gl I

/B-actin /B-actin

s - 1 1

MTA 50 nmol-L ™" 1.08 =0. 10" 5.04 =1. 107

CTD 4 pmol -L~! 0.92 +0.03" 5.21 0. 947

MTA +CTD 50 nmol L ™" + 0.81 0. 11" 8.34 +1.40%°%
4 wmol -L~!

3.6 MTA 5 CTD Bt4 25 % HCT116 T 3% (52 i
5 25 (1 20 # [k, MTA 50 nmol - L' 5 CTD
4 pmol- L™ HE A FHIZ5 41 HCT116 % &K F i 3 T i
(P<0.01); 5 MTA 50 nmol - L ™" 41 #f &, MTA
50 nmol+L ™" 5 CTD 4 wmol-L "Bt & H 2541 HCT116
HEIKFEW BRI (P <0.05) ;5 CTD 4 pwmol L~
ZHAA L ,MTA 50 nmol-L "5 CTD 4 wmol- L™ "4
245 20 HCT116 3 32 K F- .3 Tk (P < 0.01)
MTA 50 nmol-L ™" 41 575 (141 L REHE B R 2 1
A EE (P <0.01),ifif CTD 4 pmol - L~" 25 I I ¥
DrMEEEMS ., WK 3,%KS,
4 iFig
45 H i BA RRE R A U] W 5 R B 5y
R ke L, HET R 20T T B2 FARUIBREL A R
JRALIT o CTD 2 —FhXJ B JIE K2 i 1 B A 85 e 7 1k
AT IR v 24 B0, AR S G EHE MTA 5 CTD BXH]
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B3 MTAL5 CTD R A g-+ABEBmREZRBHMMmM (£
B, x20)

Fig. 3 Effect of MTA and CTD on senescence-combined

B-galactosidase assay (inverted microscope, x20)

x5 MTA 5 CID BRE RGN B-FIAMEBREZLEHNE M
(x+s,n=3)
Table 5 Effect of MTA and CTD on senescence-combined

B-galactosidase assay (x +s,n=3)

41531 Wz M TEE RS %
= - 0. 66 0. 57
MTA 50 nmol-L~" 24. 66 +3.05"
CTD 4 wmol -1 2.33+0.57
MTA + CTD 50 nmol-L~" +4 pmol-L "' 30. 66 +4.04" 2

e H P P <0.01;5 CTD 4 4> P <0.01; 5 MTA
4 P <0.05,

ERR P MTA HLA 755 40 M0 5 5 0 Dk, T 3 %
SR — T P A A B i e A O =X, A B E L R
25 B T 4 (8 R SR [ AR CTD 1 35 1 3 10 i HL 3 2
23 KA I T Xk, B0 8 B E T PG 26 16 S Xt
HCT116 20 bk B AT BL I R 06 1 PS8R

M bR 55 B E] LA Y, MTA, CTD 24
ZH R A% 1 I HCTL16 40 MU i A K 550, (H I & 25
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T T RS 6 U 240 K S 3640 T 7 24 R A 1
RO
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fra
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@R LML S JLAR R A E T R W, 2
T R AR RE AT O, T i R AR R S B AR R
R R HE e & AE i B B2 R, DR, o 0T DA B
1k ZZ 4540 i T B ) AR K 1 T 26 B0 — 2 1R B iR
W

WF ¢ 26 B, Bt 3 245 49 35 2 02 3 5k 2% 8 40 i Fn
0 740 24 A R T o O ok R AR T . o 5 —
Fofr 7 =2 2 B0 P98 440 174 ) Bsf 2 %ot 1 0 2 400 i =
ATEEEIVER, RS R o R
2 U A I ) R T R T 2 W A R SO
SR M ™ E & E R, B 4% 8ok L 2% #15%
T AR R A N [ A G B R A T
S AE H O 20, A4 R R 2 3 23 7 ) 40 i A K OR
REPUMIEAE R, B, MTA 5 CTD WiZ55 458
T 5 T 0 ML TR S T AR IR AR R R AR, T LU
FEREAR CTD I 24 57 5 i) [) st 3 2o A0 2 2 1 O X0k
SCIPUIM R DI fE R T R AP RIS R AR .

45 L ik ,MTA 5 CTD B4 FH 25 58 4% By [5] 40 161
HCT116 20 A= 4 38 5, I FL 3k Fh e & 18 a2
WA AT e 2 5 R A R T R R T A,
K ) 7K 0 560 8 A R — AT
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