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The Effect of Cucumis melo L. Ethanol Extract on the Malignant
Biological Behavior of Hepatocarcinoma Cell Hep3B
by Regulating Wnt/p-Catenin Signaling Pathway

REN Gang*, LI Fuchang, CHENG Degang
(Department of General Surgery, Jianyang Hospital of Traditional Chinese Medicine, Chengdu 641400, China)

Abstract This article was to explore the effect of Cucumis melo L. ethanol extract on the proliferation,
migration, invasion and apoptosis of hepatocarcinoma cell Hep3B and its molecular mechanism. Hep3B liver
cancer cells were divided into NC group, different concentrations of Cucumis melo L. ethanol extract (1.0, 5.0,
10.0, 20.0 pg/mL) group, LiCl group, 20.0 pg/mL Cucumis melo L. ethanol extract + LiCl group. CCK-8 method
was used to detect cell viability; clone formation experiment was used to detect the number of Hep3B cell clone
formation; flow cytometry was used to detect Hep3B cell apoptosis; Western blot was used to detect protein expres-
sion; Transwell was used to detect Hep3B cell migration and invasion number. After treating Hep3B cells with dif-
ferent concentrations of Cucumis melo L. ethanol extract, Hep3B cell activity was decreased, the number of clones
and the number of migration and invasion were decreased, the Hep3B cell apoptosis rate was increased, the expres-

sion level of Cleaved-caspase-3 was increased, pro-caspase-3, MMP2 and MMP9 expression levels were decreased,
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and the protein expression levels of Wnt3a, cyclinD1, c-myc and nuclear B-catenin decreased, while the protein

expression levels of APC and plasma B-catenin increased (P<0.05). Wnt/B-catenin signaling pathway activator LiCl

can reverse the effects of Cucumis melo L. ethanol extract on the proliferation, migration, invasion and apoptosis of

Hep3B cells. Cucumis melo L. ethanol extract inhibits the proliferation, migration and invasion of Hep3B cells and

promotes cell apoptosis by regulating the Wnt/B-catenin signaling pathway.
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Table 1 The effect of different concentrations of Cucumis melo L. ethanol extract on the proliferation of Hep3B cells

DfE

Pa| D value 1 v A R
Group Number of cell clones

LO-S Hep3B
NC group 1.54+0.23 1.21+0.10 125.00+10.03
1.0 pg/mL Cucumis melo L. ethanol extract group 1.55+0.21 1.04+0.07* 101.00+8.12*
5.0 pg/mL Cucumis melo L. ethanol extract group 1.63+£0.22 0.84+0.04*" 76.00+£5.01**
10.0 pg/mL Cucumis melo L. ethanol extract group 1.74+0.24 0.52+0.05*" 57.00+3.46%
20.0 pg/mL Cucumis melo L. ethanol extract group 1.89+0.26" 0.42+0.04%5 41.00+2.19%45
F 3.584 245.709 244.646
P 0.014 <0.001 <0.001

#P<0.05, 5NCALELEE; "P<0.05, 51.0 pg/mL)H EEARPIALELET; P<0.05, 155.0 pg/mLJIGH BRI LU SP<0.05, 1510.0 pg/mL I FEH244H

L.
*P<(.05 compared with NC group; “P<0.05 compared with 1.0 pg/mL Cucumis melo L. ethanol extract group; “P<0.05 compared with 5.0 pg/mL Cu-

cumis melo L. ethanol extract group; *P<0.05 compared with 10.0 pg/mL Cucumis melo L. ethanol extract group.

Clone

A: NC4; B: 1.0 pg/mL/GHEEFEMIAL; C: 5.0 pg/mLIIVHEZIRY)4L; D: 10.0 pg/mLJIHEZIY)AL B: 20.0 pg/mLIH EEHEDI41 .
A: NC group; B: 1.0 pg/mL Cucumis melo L. ethanol extract group; C: 5.0 ng/mL Cucumis melo L. ethanol extract group; D: 10.0 pg/mL Cucumis melo L.
ethanol extract group; E: 20.0 pg/mL Cucumis melo L. ethanol extract group.
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Fig.1 Detection of cell clone formation
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A:NC4L; B: 1.0 pg/mLJIF BEFE4L; C: 5.0 pg/mLJIAE BEFL4L; D: 10.0 pg/mLJIKA BEFEAL; E: 20.0 pg/mLJIH BEFE4 .
A: NC group; B: 1.0 pg/mL Cucumis melo L. ethanol extract group; C: 5.0 pg/mL Cucumis melo L. ethanol extract group; D: 10.0 ng/mL Cucumis
melo L. ethanol extract group; E: 20.0 pg/mL Cucumis melo L. ethanol extract group.
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Fig.2 The effect of Cucumis melo L. ethanol extract on Hep3B cell apoptosis
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Cleaved-caspase-3 17 kDa
pro-caspase-3 35 kDa
B-actin 42 kDa

A: NCH1; B: 1.0 pg/mL JRFEEFRDIAUL; C: 5.0 pg/mLJRFFEEIRYI4L; D: 10.0 pg/mLJ/RFHEEIRPI4L; E: 20.0 pg/mLJRFE EEHEP4 .
A: NC group; B: 1.0 pg/mL Cucumis melo L. ethanol extract group; C: 5.0 pg/mL Cucumis melo L. ethanol extract group; D: 10.0 pg/mL Cucumis melo L.
E: 20.0 pg/mL Cucumis melo L. ethanol extract group.

E3 EFHEZEHI5THep3B4HECleaved-caspase-3. pro-caspase-3% H3IE IS

Fig.3 The effect of Cucumis melo L. ethanol extract on protein expression of Cleaved caspase-3 and pro-caspase-3 in Hep3B cells

ethanol extract group;

T2 FEIRE SRR 7 Hep3 B4R AR - AU 20

Table 2 The effect of different concentrations of Cucumis melo L. ethanol extract on Hep3B cell apoptosis

e T2 %
Cleaved-caspase-3 pro-caspase-3 .

Group Apoptotic rate /%

NC group 0.32+0.02 0.96+0.09 7.36+0.64

1.0 pg/mL Cucumis melo L. ethanol extract group 0.45+0.04* 0.84+0.06 10.05+0.81%*

5.0 ug/mL Cucumis melo L. ethanol extract group 0.57+0.06*" 0.73+0.08 17.16+1.34%*

10.0 pg/mL Cucumis melo L. ethanol extract group 0.7120.07%* 0.61+0.05 22.04+1.81%**

20.0 pg/mL Cucumis melo L. ethanol extract group 0.83+0.08*#4S 0.48+0.03 24,8142, 14%4S

F 109.118 74.156 236.287

P <0.001 <0.001 <0.001

#P<0.05, SNCALELH; “P<0.05, 51.0 pg/mLJFE BRI L ©P<0.05, 155.0 pg/mL R BESEPI2H LA SP<0.05, 5510.0 pg/mL) I RS20 LAk
*P<(.05 compared with NC group; “P<0.05 compared with 1.0 pg/mL Cucumis melo L. ethanol extract group; “P<0.05 compared with 5.0 pg/mL Cu-
cumis melo L. ethanol extract group; *P<0.05 compared with 10.0 pg/mL Cucumis melo L. ethanol extract group.

A B C D E

A:NC; B: 1.0 pg/mLJE BESEI4L; C: 5.0 pg/mLJRF EEHEYIZH; D: 10.0 pg/mL) KA BRI ; B: 20.0 pg/mLJRF FESEI4H o
A: NC group; B: 1.0 pg/mL Cucumis melo L. ethanol extract group; C: 5.0 pg/mL Cucumis melo L. ethanol extract group; D: 10.0 ng/mL Cucumis melo
L. ethanol extract group; E: 20.0 pg/mL Cucumis melo L. ethanol extract group.

[El4 Western blot&NIMMP2, MMP9ZE H#FRIA

Fig.4 Western blot detects the expression of MMP2 and MMP9 protein
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A: NC group; B: 1.0 pg/mL Cucumis melo L. ethanol extract group; C: 5.0 pg/mL Cucumis melo L. ethanol extract group; D: 10.0 pg/mL Cucumis melo L.

Invasion

ethanol extract group; E: 20.0 pg/mL Cucumis melo L. ethanol extract group.
Bl5 NEERYI Hep3BLRRE BB AR E IR

Fig.5 The effect of Cucumis melo L. ethanol extract on Hep3B cell migration and invasion
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Table 3 The effect of Cucumis melo L. ethanol extract on Hep3B cell migration and invasion

I I IRRREZ 4= MR 2R E R

Group MMP2 MMP9 Number of migrating Number of invad-
cells ing cells

NC group 0.83+0.08 0.77+0.07 237.00£15.13 157.00£12.11

1.0 pg/mL Cucumis melo L. ethanol extract group 0.71+0.04* 0.67+0.05* 201.00+6.73* 131.00+5.17*

5.0 pg/mL Cucumis melo L. ethanol extract group 0.60+0.05*" 0.49+0.03** 172.00£15.14%% 112.00+7.16%"

10.0 pg/mL Cucumis melo L. ethanol extract group 0.47+0.03%" 0.41+0.03** 134.00+11.03%% 86.00£6.03%"

20.0 pg/mL Cucumis melo L. ethanol extract group 0.35+0.02%#5 0.31£0.02%% 105.00+8.17#%S 73.00+5.49%45

F 137.364 165.938 178.461 177.080

P <0.001 <0.001 <0.001 <0.001

#P<0.05, 5NCHLLEL; "P<0.05, 51.0 pg/mLJKAS BEHRAAH LU “P<0.05, 55.0 pg/mLJIGH BER VI LLES; SP<0.05, 510.0 pg/mL /A EEH2 P20 LU
*P<(.05 compared with NC group; “P<0.05 compared with 1.0 pg/mL Cucumis melo L. ethanol extract group; “P<0.05 compared with 5.0 pg/mL Cu-

cumis melo L. ethanol extract group; *P<0.05 compared with 10.0 pg/mL Cucumis melo L. ethanol extract group.

A B C D E
Plasmic B-catenin _ 92 kDa
Nuclear B-catenin _ 92 kDa

A: NC#; B: 1.0 pg/mLJKFE BEARMI4LL; C: 5.0 pg/mLJRAF EEFEYI4; D: 10.0 pg/mLJIAE BSR4 E: 20.0 pg/mLJ BEFE4 o
A: NC group; B: 1.0 pg/mL Cucumis melo L. ethanol extract group; C: 5.0 pg/mL Cucumis melo L. ethanol extract group; D: 10.0 ng/mL Cucumis melo L.
ethanol extract group; E: 20.0 ng/mL Cucumis melo L. ethanol extract group.
[El6 Western bloti&llWnt/B-catenin{E S B EEH X ERFRIE
Fig.6 The expression of Wnt/B-catenin signaling pathway related proteins was detected by Western blot
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Table 4 The effect of Cucumis melo L. ethanol extract on the expression of related proteins in the Wnt/B-catenin signaling pathway

i 1% B-catenin Jiii B-catenin

Wnt3a Nuclear Plasmic cyclinD1 APC c-myc
Group . .

B-catenin B-catenin

NC group 0.98+0.09 0.77+0.07 0.78+0.07 1.18+0.12 0.36+0.03 0.85+0.09
1.0 pg/mL Cucumis melo L. etha-

0.74+0.06* 0.63+0.05* 0.92+0.05* 0.77+0.08%* 0.49+0.05* 0.61+0.06*
nol extract group
5.0 pg/mL Cucumis melo L. etha- Y "

0.62+0.05*" 0.51+0.04* 1.114£0.09* 0.65+0.06*" 0.61£0.06*" 0.47+0.05*

nol extract group

10.0 pg/mL Cucumis melo L.
HEME Sictmis meto 0.49+0.04¥%  0.40£0.03*%  12420.11%¢  0.53£0.05%  0.73£0.05%%  0.36+£0.03+"

ethanol extract group

20. L is melo L.

0.0 ug/mL. Cucumis melo 0.35:0.03%%5 031200245 138£0.13%%5  030£0.04%%  0.84£0.08%%  025£0,02%°

ethanol extract group

F 156.638 145.398 58.631 143.179 101.972 157.703

P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

#P<0.05, 5NCHLLEL; “P<0.05, 51.0 pg/mLJIEEEHEPI2H LU, “P<0.05, 55.0 pg/mLJIRA BEHEAZH LU $P<0.05, 5510.0 pg/mLJIH BRI LL A .

*P<(.05 compared with NC group; “P<0.05 compared with 1.0 pg/mL Cucumis melo L. ethanol extract group; “P<0.05 compared with 5.0 pg/mL Cu-

cumis melo L. ethanol extract group; *P<0.05 compared with 10.0 pg/mL Cucumis melo L. ethanol extract group.

Clone

Migration

Invasion

109 0.11% 3.96% 10°90.15% 14.78% 104 0.11% 3.12% 1004 0.08% 4.89%
10° 10° 10° 10°
Apoptosis & | T 102 T 1027 E
10'4 3 10'4 { 104 : 10'
92.55% 338% 75.04% 9.83% 94.63% 2.14% 90.78% 4.25%
100 Ty iy T T 100 Ty —h ey r 10° — i T r 10° T i T v
100 10 10? 10° 10* 10 10! 10? 10° 10 10° 10! 10* 10° 10* 10 10! 10 10° 10
FITC FITC FITC FITC

A: NC4L; B: 20.0 pg/mLJIV#E EEHEA4H; C: LiCI4L; D: 20.0 pug/mLJI# FE SR+ LiCI4 .
A: NC group; B: 20.0 pg/mL Cucumis melo L. ethanol extract group; C: LiCl group; D: 20.0 pg/mL Cucumis melo L. ethanol extract + LiCl group.
El7 LiCIWigse [\ HE R Hep3 B R A AT . 1RZE. ATHIFME
Fig.7 LiCl can reverse the effects of the Cucumis melo L. ethanol extract on cell clone formation,

migration, invasion and apoptosis in Hep3B cells
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A B C D

A:NC#; B: 20.0 pg/mLJIGH BEIRMIA; C: LiCI4H; D: 20.0 pg/mLJIH BEFEYI+LICIZH. .
A: NC group; B: 20.0 ng/mL Cucumis melo L. ethanol extract group; C: LiCl group; D: 20.0 pg/mL Cucumis melo L. ethanol extract + LiCl group.
El8 LiCIFifse NSRRI X Hep3BZIARA T . 1E%8. RZE K Wnt/p-catenini@ 18X E BRI R
Fig.8 LiCl can reverse the effects of the Cucumis melo L. ethanol extract on apoptosis, migration,

invasion and expression of Wnt/p-catenin pathway related protein in Hep3B cells

5 LiCIFLLs: N EERYIx Hep3BL4RARIESE . 1T7. REFMATHIZN
Table 5 LiCl can reverse the effects of the Cucumis melo L. ethanol extract on the proliferation,
migration, invasion and apoptosis of Hep3B cells
M EE AT E AREREE

Vil Cleaved- DI TAT=5/%
pro-caspase-3 MMP2 MMP9 Number of cell ~ Number of Number of
Group caspase-3 D value Apoptotic rate /%
clones migrating cells  invading cells
NC group 0.34+0.03  0.95+0.08 0.8440.06 0.78£0.09  1.21+0.09 123.00+10.08 235.00£15.18 159.00+12.15 7.3440.62

20.0 pg/mL Cucu-  0.85+0.07*  0.46+0.02* 0.36+0.03*  0.33+0.02* 0.42+0.04* 45.00+3.07* 108.00+7.43* 76.00+6.27 * 24.61+2.08*
mis melo L. ethanol

extract group

LiCl group 0.23+0.02*  1.09+0.08* 0.96+£0.09*  0.89+0.09* 1.42+0.14* 141.00+12.15*%  348.00+19.23*  216.00+15.34*  5.26+0.53*
20.0 pg/mL Cucu-  0.39+0.03%  0.87+0.06" 0.85£0.07*  0.72+£0.07*  1.11£0.10% 108.00+8.16" 217.00£18.19%  136.00+11.24% 9.14+0.76"
mis melo L. ethanol

extract + LiCl group

F 378.718 157.054 146.931 99.460 171.786 192.846 352.418 220.203 503.448

P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
*P<0.05, HNCALELE; *P<0.05, 520.0 pg/mLIK FEERAAL L -

*P<0.05 compared with NC group; “P<0.05 compared with 20.0 pg/mL Cucumis melo L. ethanol extract group.

PO 1, Jak /b e B R DL KGO S AR 22 8, B A FZ A E EMMP2. MMPORIA, H B 57E MK
JRLOR T2 2, (] B R 3 40 i v R T A 56 2R E Cleaved- HPE, IX 3R B R ] i AR AR O R H AR IA
caspase-3 )ik, M| pro-caspase-38 H M ATLIL 2 i) 9 40 M Hep3B I 3456 TR AR ZE, HHH T
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Table 6 LiCl can reverse the effects of the Cucumis melo L. ethanol extract on the expression
of Wnt/B-catenin pathway related protein in Hep3B cells
L 1% B-catenin Jifi B-catenin
Group Wnt3a Nuclear. Plasmic. cyclinD1 APC c-myc
B-catenin B-catenin

NC group 0.99+0.08 0.79+0.08 0.77+0.06 1.16+0.10 0.34+0.02 0.86+0.05
20.0 pg/mL Cucumis melo L. ethanol 0.37+0.04* 0.32+0.02* 1.36+0.15* 0.37+0.03* 0.85+0.07* 0.23+0.02*
extract group
LiCl group 1.21+0.13* 0.91+0.07* 0.62+0.06* 1.29+0.12* 0.21+0.03* 0.97+0.08 *
20.0 ug/mL Cucumis melo L. ethanol 0.89+0.06" 0.76+0.06" 0.83+0.08" 1.1240.09* 0.39+0.05" 0.78+0.04"
extract + LiCl group
F 160.126 156.941 155.593 172.886 321.759 358.239
P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

*P<0.05, 5NCZLLHL; "P<0.05, 520.0 pg/mL) K3 BRI LU .

*P<(.05 compared with NC group; “P<0.05 compared with 20.0 pg/mL Cucumis melo L. ethanol extract group.

AN T, o A R B U R s A E

F 58k B 4% 415 5 38 % Wnt/B-catenin 5 &
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