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Abstract

Objective: Dysregulated activation of cellular signaling
pathways was shown to be involved in hepatocellular
carcinoma (HCC) progression This study focused on the
investigation of the anticarcinogen activity of a tin (I) 3-D-
supramolecular coordination polymer (OSCP), a novel
organotin supramolecular coordination polymers (SCP
namely, 3∞[Ph3SnCu(CN)2.(3-mpy)2] 3∞[Ph3SnCu(CN)2.
(3-mpy)2] on HepG2.

Design and Methods:This inhibitory effect was confirmed
by cell proliferation assay, cell morphology examination,
cell adhesion assay and DNA fragmentation. We have
investigated the effects of OSCP on E-cadherin, β-catenin,
Bcl-2, and Bax expression by both real time PCR and
western blot analysis.

Results:The restrictive effect of OSCP compound on
HepG2 cells’ proliferation was evaluated by MTT assay.
We observed that treated cells for 24 h with OSCP
induced cell death in a dose-dependent manner.
Furthermore, Western blot and real time PCR analysis
revealed that Bcl-2 and β-catenin protein expression was
inhibited after 24 h of treatment with OSCP, while E-
cadherin and Bax expression increased after treatment, so
OSCP can effectively inhibit the invasive potential of
HepG2 cells by altering apoptosis and via inhibition of
Bcl-2 and beta catenin which may play a significant role in
this process.

Conclusion:These results confirmed the potential role of
OSCP as an anticancerigen agent in hepatocarcinoma cell
lines.

Keywords: OSCP; Bcl-2; Bax; E-cadherin; HepG2; β-
catenin.

Introduction
Hepatocellular carcinoma (HCC) is one of the main globally

reasons of death, killing up to 1 million people annually and
accounts for about 90% of all histopathology types of primary
liver cancers [1-3]. Conventional therapies at the early stages
of this disease offer only a 50% chance of survival for five
years. Therapeutic strategies of HCC were improved by both
scientific and clinical advances, however poor prognosis of
unrespectable cases still remains [4] and developing new
therapeutic approaches is particularly urgent for HCC
treatment. Hepatocellular carcinoma is characterized by the
dysregulation of the balance between cell division and
apoptosis, with decline in some pro-apoptotic signals, and
increase in anti-apoptotic signals. Therefore, the predictive
factor for the prognosis of HCC can provide valuable guidance
for therapy [5].

Apoptosis may occur via a death receptor-dependent
(extrinsic) or independent (intrinsic or mitochondrial) pathway.
B-cell lymphoma 2 (Bcl-2) is an anti-apoptotic protein that
regulates apoptosis along the intrinsic mitochondrial apoptosis
pathway. The expression of Bcl-2 in some tumor cell types
inhibits cell adhesion and motility by enhancing actin
polymerization [6-9]. Bcl-2 is an antiapoptotic factor interacts
with Bax using its Bcl-2-homology (BH)-3-binding pockets
leading to cell survival [10-14]. Loss of E-cadherin which has a
reciprocal regulatory effect on the antiapoptotic Bcl-2 is
associated with β-catenin activation [15-17].

OSCP (3∞[Ph3SnCu(CN)2·(3-mpy)2] 3∞[Ph3SnCu(CN)2·(3-
mpy)2]) is an organotin derivative. Organotin compounds were
very promising potential drugs that were antitumor agents as
they were found to exert a very good inhibitory effect against
various human cancer cell lines [18-21]. However, the
mechanism by which OSCP exerts its anticancer effects
remains unclear. Therefore, the present study aimed to
examine the anticancer potential of OSCP via apoptosis
induction by exploring its effect on the expression level of the
apoptotic proteins Bax and Bcl-2 and also to explore its effect
on the cell adhesion molecule E-cadherin and β-catenin.
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Materials and Methods

Reagents and antibodies
OSCP and MTT dye were purchased from Sigma-Aldrich (St.

Louis, MO, USA). Dulbecco’s modified Eagle’s medium (DMEM)
obtained from (Gibco, CA, USA), Dimethyl Sulfoxide (DMSO),
penicillin-streptomycin, and fetal bovine serum were
purchased from Sigma Inc. Monoclonal antibodies to β-
catenin, E-cadherin, Bcl-2, Bax and β-actin and secondary
antibodies conjugated with horseradish peroxidase were
purchased from Santa Cruz Biotechnology, USA. All other
chemicals used in our experiment were of molecular biology
grade.

Cell culture
Hepatocellular cancer HepG2 were obtained from American

Type Culture Collection (ATCC, Rockville, MD) and were
cultured in DMEM (Gibco, CA, USA) supplemented with 10%
heat inactivated fetal bovine serum albumin (FBS), 2 mg/mL
sodium bicarbonate and antibiotics (100 μg/mL penicillin
sodium salt and 100 μg/mL streptomycin sulfate) at 5% CO2 at
37°C for 24 h as previously described [22]. Cells were grown to
70% confluence and then trypsinized with 0.25% trypsin/2 mM
EDTA. Adherent cultures were passaged at sub-confluence
after trypsinization and sub cultured for experimental use.

MTT assay
Cell proliferation was determined using 3-(4, 5-

dimethylthiazol-2-yl)-2, 5-diphenyltetrazolium bromide (MTT)
assay. HepG2 cells were plated in a 96-well tissue culture plate
(Corning, NY, USA) at a density of (5 × 103 cells/well) and
incubated at 37°C for 24 h, and then treated with OSCP at
different concentrations for 24 h. Thereafter, 20 µl of MTT
solution (5 mg MTT/ml in phosphate-buffered saline (PBS))
have been added into each well of the plate and incubated for
4 h at 37°C. The resultant formazan product was dissolved in
200 µl dimethylsulfoxide (DMSO)/well. The plates were shaked
for 5 min at room temperature, so that complete dissolution of
formazan was achieved. The MTT formazan absorbance was
measured at 540 nm by a microplate reader (Model APW-100;
BioTek, Hangzhou, China). OSCP was diluted in dimethyl
sulfoxide (DMSO) to 10 mg/mL just before use. The IC50 value,
the concentration OSCP required to inhibit cancer cell growth
by 50% of the control level, was estimated from the plot.

Growth properties
To determine the population doubling time, about 2.5 ×

105 viable cells were plated into 25 cm2 flasks. The number of
cells was counted daily for at least 14 day. 0.4% trypan blue
dye was used for cell viability determination and the number
of viable cells was counted under a microscope using a
hemocytometer. Mycoplasma contamination was tested by
direct agar isolation and the Hoechst 33342 stain method
(Microbiological Associates, Bethesda, MD) and rRNA based

PCR method [23]. HepG2 cell line was tested for bacterial
contamination.

Morphological characteristics
HepG2 cells were cultured in 6-well plate. OSCP was added

for medium at a concentration of IC50 and one half IC50
values (50μM and 25 μM, respectively). After treatment, all
the cultures were incubated at 37°C, 5% CO2 for 24 h then
were washed well with phosphate buffered saline (PBS), fixed
in 10% neutral formalin for 24 h and after processing they
were embedded in paraffin for light microscopic examination.
Photographs were taken under an inverted Leica fluorescence
40 × 10 microscope [24].

Collagen I-coated wells preparation
The first collagen solution of 3.0 mg/mL was diluted to 50.0

μg/ml with sterile 1x phosphate buffered saline (PBS) on ice.
For collagen I coating, a monolayer of diluted collagen I
solution was applied to the 100 mm plastic dishes, 18 mm
cover slips, 96-well plates, and 12-well plates under sterile
condition and allowed to settle for 3-4 hours in a laminar hood
followed by 24 hours of incubation at 37°C for the
polymerization of the gel. After a fine layer of collagen I coat
was formed, the cells were directly seeded on it.

Cell proliferation assay
HepG2 cells growing logarithmically were seeded in 96-well

plates on both plastic and collagen I-coated matrices at the
density of 0.5 × 104 cells/well. In all, 24 hours post-incubation
in a CO2 incubator at 37°C. OSCP treatment (50 μM) was given
for 24 hours. The medium containing OSCP was discarded and
cell proliferation rate was measured using MTT assay as
described earlier. The proliferation graph was plotted for both
matrices.

Cell adhesion assay
HepG2 cells (5 × 104/well) treated with OSCP were

suspended and added into 96-well micro-culture plates coated
with collagen I and plastic matrice. After three hours of
incubation, the medium was discarded followed by removal of
unattached cells by gentle wash with 1X PBS. Cell images were
captured in 10 different fields, and the attached cells were
counted under microscope for both the matrices i.e., plastic
and collagen I, and the graph of attached cells/field was
plotted for each matrix.

DNA and RNA extraction
Total cellular DNA and RNA were obtained from washed cell

pellets by homogenization in guanidine thiocyanate followed
by centrifugation over a cesium chloride cushion.
Subsequently, total genomic DNA was prepared by the
proteinase K digestion and phenol chloroform extraction
method [25].
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DNA agarose gel electrophoresis
After treatment of cells with OSCP for 24 h, the cultures

were incubated at 37°C in an atmosphere containing 5% CO2
and collected after 48 h. Cells were washed twice with PBS and
their genomic DNA was extracted according to Wang et al.
[26]. The extracted DNA was electrophoresed on 1.5% agarose
gel and observed under UV transuliminator.

Assay for Caspase-3/7,-8 and -9 activities
A study of caspase-3/7, -8 and -9 activities was performed in

triplicates using assay kits Caspase-Glo® 3/7, 8 and 9 (Promega,
Madison, WI) on a 96-well microplate. A total of 1 × 105 cells
were seeded per well and incubated with a final concentration
of OSCP 50 μM for 24 hours. Caspase activities were
investigated according to the manufacture instructions. The
caspase activities were measured using a Tecan Infinite®200
Pro (Tecan, Männedorf, Switzerland) microplate reader.

Western blot analysis
As previously described cells were plated at 1.5 × 104 into 6-

well plates and treated with OSCP at concentrations of 25 and
50 µM respectively. The cells were harvested, washed three
times with PBS and lysed in protein lysis buffer containing
protease inhibitors (10 μg ml-1 leupeptin, 2 mM
Phenylmethylsulfonylfluoride (PMSF) and 2 mM Na3VO4). Cell
lysates were centrifuged at 13,000 × g at 4°C for 10 min to
extract proteins. The protein concentration was estimated by
Bradford reagents. SDS-PAGE was performed under reducing
conditions on 10% polyacrylamide gels as described by
Laemmli [27]. The proteins were transferred to a nitrocellulose
membrane [28]. The blot was subjected to immunodetection

with antibody against Bcl-2, Bax, E-cadherin and β-catenine
and β-actin was used as positive control. Secondary antibody
to IgG conjugated to horseradish peroxidase was used.

Real-time reverse transcription polymerase
chain reaction

A total of 2.0 × 105 cells/well was seeded in 24-well plates.
Then cells were treated with OSCPeretin for 24 h. Following
treatment, RNA was extracted by TRIzol reagent. RNA samples
were OSCPantified using NanoDrop spectrophotometer ND
2000 (Thermo Fisher Scientific, Waltham, MA, USA). 2 μg of
RNA were reverse transcriped to cDNA was synthesized
following manufacturer’s instructions of High-Capacity cDNA
Reverse Transcriptase kit (Invitrogen, Carlsbad, CA, USA).
Glyceraldehyde-3-phosphate dehydrogenase was considered
as the endogenous expression standard. The ∆∆Ct method was
used to calculate the relative fold change of the transcript [29].
The qRT-PCR was performed on a Rotor-gene 6000 System
(Corbett Research, Mortlake, New South Wales, Australia) in
20 µL qRT-PCR Master Mix (Qiagen). The reaction was
performed under the following conditions: 94°C for 15
minutes; 45 cycles of 94°C for 15 s, 55°C for 40 seconds and
72°C for 20 seconds. Primer seOSCPences are shown in Table
1.

Statistical analysis
Statistical analysis was performed using one-way analysis of

variance (ANOVA). Significant differences among means were
estimated at p<0.05. The results were expressed as mean ± SD.
Values were analyzed using the SPSS 19.0 for Windows (SPSS,
Chicago, IL, USA).

Table 1 Primer pairs used for real time quantitative PCR analyses.

Gene Primer sequence Annealing temp Reference

GAPDH 5'-CCACTCCTCCACCTTTGAC-3'

5'-ACCCTGTTGCTGTAGCCA-3'

60 [30]

Bc1-2 5'-GGATGCCITTGIGGAACIGT-3'

5'-AGCCIGCAGCTITGITTCAT-3'

60 [31]

Bax 5'-TITGCTTCAGGCMCATCC-3'

5'-CAGTTGAAGTIGCCGICAG A-3'

58 [31]

E- cadherin 5'-CAGAAAGT1TTCCACCAAAAG-3'

5'-ACTGAACCTGACCGTACACATGCCCTCATCTAATGTCT-3'

58 [30]

β- catenine 5'-AGGGATTTTCTCAGTCCTTC-3'

5'-ACTGAACCTGACCGTACACATGCCCTCATCTAATGTCT-3'

58 [30]

Results

Determination of IC50 of OSCP
The cytotoxic effect of OSCP was checked on HepG-2 and

cell viability was estimated by MTT assay by exposing the cells
to various concentration of OSCP ranging from 0 μM to 100

μM for 24 h. As shown in Figure 1, OSCP markedly reduced the
viability of HepG-2 cells in a dose dependent manner (P<0.05).

Moreover, the viability of HepG2 cells did not remarkably
change at low concentration of OSCP thus suggesting that
OSCP has dose-dependent inhibitory effects on HepG2 cells
viability (n=3; P˂0.05). In all, 24 hours post-incubation with
OSCP, the IC50 value obtained for HepG2 cells was 50 μM, the

Biochemistry and Molecular Biology Journal

ISSN 2471-8084 Vol.3 No.3:21

2017

© Copyright iMedPub 3



concentration at which the cell survival rate was reduced to
49.97% as correlated to the control population.

Figure 1 Dose-dependent effect of OSCP on HepG2 cell
viability. Cells were exposed to varied concentrations of
OSCP for 24 h. Post-treatment MTT was performed, and
absorbance was measured at 570 nm.

Cell proliferation assay
HepG2 cells were treated with both plastic and collagen I-

coated matrices to evaluate anti-proliferative effect of OSCP,
and the results were analyzed using MTT assay. After 24 hours
and 48 hours of treatment, MTT assay was performed as
mentioned earlier and the graph of % proliferation in
comparison to the control cells was plotted (Figure 2). The
graph depicts that the proliferation rate of the cells was
remarkably reduced to 60% and 49.87% in the cases of
collagen I-coated matrix and plastic matrix, respectively,
post-24 hours of treatment.

Figure 2 OSCP has anti-proliferative effect on both collagen
and plastic matrices.

In the case of 48 hours of treatment, the reduction in the
proliferation rate of cells was observed to be 36.2% and
28.36% for collagen I-coated matrix and plastic matrix,
respectively, hence proving the anti-proliferative activity of
OSCP in a time-dependent manner.

The data collectively showed that regardless of an
enhancement in the proliferation rate of HepG2 cells due to
collagen I, OSCP could ablate proliferation of cells.

Cell adhesion assay
Cell adhesion assay was used to evaluate the metastatic

ability of HepG2 cells and to assess the effect of OSCP
treatment on the ability of cells to adhere. To understand if the
alteration of matrices intervenes with the difference in the
proliferation rate of HepG2 cells due to variance in their
adhesion property on both collagen I and plastic matrices, the
adhesion property of the cells was determined in 24-well
plates. After three hours of incubation, the medium was
discarded and followed by removal of unattached cells by
gentle wash with 1X PBS. Cell images were captured in 10
different fields, and the attached cells were counted under
microscope for both the plastic and collagen I matrices, and
the graph of attached cells/field was plotted for each matrix. It
was observed that the cells exhibited significant difference in
adhesion efficiency in different matrices, which could account
for the different proliferation rates (Figure 3). Therefore, the
growth modulation of HepG2 cells on both the matrices is
dependent of their adhesion properties (n=10).

Figure 3 OSCP inhibited HepG2 adhesion to plastic matrix
and collagen I.

Morphologic studies
First of all, to examine whether OSCP-induced cell death is

associated with apoptosis, HepG2 cells were treated with IC50
concentration and half IC50 μM OSCP for 24 h and then
analyzed for morphological changes. In this study light
microscopic observation of the treated HepG2 cell line showed
typical morphological features of apoptosis including the
appearance of marked apoptotic bodies, cell shrinkage
whereas control cells produced intact genomes (Figures
4A-4C). The apoptotic morphological changes assayed for
OSCP were more evident at doses of IC50 (50 µM) and half
IC50 (25 µM) of treatment with increase in apoptotic cells
(Figures 4B and 4C) as cells were changed into round shapes,
reduction in cell volume as compared to untreated HepG2 cells
which showed a high confluency of monolayer cells which
grew as an adherent pattern; they were monotonous spindle
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shaped cells, containing single round nuclei and flattened
cytoplasm (Figure 4A).

Figure 4 Morphological changes of HepG2 cells in response to OSCP at 40X 10 magnification microscopy. A: Normal HepG2
cells are large, polygonal cells with numerous variably sized clear vacuoles; B: OSCP (25 μM) some morphological changes
were presented, cells detached and blebbed; C: OSCP (50 μM), cells have a loss of cytoplasmic vacuoles, cell shrinkage and
rounding-up, and marked decrease in mitotic figures and increased numbers of apoptotic bodies. The results are from one
representative experiment of three independently performed that showed similar patterns.

DNA fragmentation assay

To determine if the anti-proliferative effects of OSCP involve
apoptosis as a mechanism, we employed a DNA
fragmentation assay. transluminator after staining with
ethidium bromide. Nuclear fragmentation was observed
after 24 h of treatment with quercetin compound. Lane 1:
Control; Lane 2: 50 μM OSCP; Lane 3: 25 μM OSCP. The
results are from one representative experiment of three
independently performed that showed similar pattern.

HepG2 cells were incubated with the tested compound for
24 h and then genomic DNA was extracted. The extracted DNA
then was analyzed by gel electrophoresis. As shown in the
result (Figure 5), cell genomic DNA showed the typical
formation of DNA fragments as ladders after OSCP treatment
and the interval of the ladders is about 100 bp. The DNA
ladder was observed after 48 h of treatment. This
phenomenon indicated that the apoptosis of HepG2 cells was
induced by OSCP. DNA laddering indicates the presence of
double-strand breaks (Figure 5). No fragments were detected
in cells incubated in the absence of OSCP.

Effect of OSCP on caspase activity in HepG2
cells

To examine the molecular mechanism underlying apoptosis
process, we determined the caspase-3/7, -8 and -9 activities by
measuring the luminescence intensities after 24 hours of OSCP
treatment. The activity of caspases-3, 7 and 9 in OSCP treated
(50 μM) HepG2 cells increased significantly (P<0.01) after 24
hours of treatment (3.87 ± 0.38, 2.31 ± 0.21, 1.76 ±0.18
μmol/L per microgram protein, respectively), compared with
untreated cells (1.44 ± 0.24, 0.72 ± 0.18 and 0.68 ± 0.12
μmol/L per microgram protein, respectively) (Figure 6).

Figure 5 Gel electrophoresis of DNA extracted from HepG2
cells. HepG2 cells were treated with IC50 for 24 h. Cells
were collected by centrifugation and DNA was extracted.
The DNA fragments was separated on 1.5% agarose gel
electrophoresis and visualized under UV

In contrast, there were no significant changes in the activity
of caspase-8 (2.1 ± 0.15) for the time span of 24 hours in OSCP
treated-HepG2 cells (1.83 ± 0.18 μmol/L per microgram
protein, P˃0.05).
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Figure 6 OSCP induces apoptosis through intrinsic caspase
pathway. (A, B and D); Caspase-3, 7 and -9 were activated in
HepG2 after OSCP treatment (50 µM) (C); nonsignificant
increase in caspase 8 activity was determined against
vehicle (DMSO)-treated cells at 24-hour. Data were mean ±
SD. Data were representative of at least three similar
experiments.

Our data suggested that OSCP induced activation of intrinsic
caspase pathway in liver cancer cell line.

Effect of OSCP on apoptosis and EMT
modulators in HepG2 cells

The expression level of the apoptotic markers under the
effect of OSCP was also calculated in terms of relative fold
change. As given in Figure 6 a significant up-regulation in the
expression of markers such as Bax while there was a significant
down-regulation of Bcl-2 was observed in the presence of
OSCP as compared to untreated HepG2 cells (Figure 6), which
affirms the role of OSCP in triggering the apoptosis in HepG2
cells. To interpret the mechanism involved in OSCP-directed
prevention of EMT in HCC the mRNA expression levels of
epithelial markers β-catenin and E-cadherin were analyzed
using OSCP quantitative PCR [30]. As shown in Figure 6 there
was a significant (P˂0.05) increase in the expression level of E-
cadherin (3.25 ± 0.53) after 24 h treatment with 50 µM OSCP.
On contrast the expression level of β-catenin was significantly
(P˂0.05) down-regulated by a (-0.68 ± 0.12) fold decrease
when compared to untreated HepG2 cells. These results
indicate that OSCP aids in maintaining the integrity of
epithelial cells and prevents cell migration.

Intrinsic apoptotic pathway is activated by
OSCP treatment

To further study the effect of OSCP on apoptotic
mitochondrial pathway, western blot analysis was performed
for both Bcl-2 and Bax proteins as the main mediators in
intrinsic apoptotic pathway. Bcl-2 expression level was
decreased after 24 h treatment by OSCP whereas there was
increased expression level of Bax protein (Figure 7).

Figure 7 Gene expression in HepG2 cells after OSCP
treatment 24 h. Results are expressed as mean ± SD.

This result suggests that OSCP treatment triggers
mitochondria-dependent apoptosis in HepG2 cells [31].

OSCP inhibits EMT in HepG2 cells
Cell lysate was extracted from HrpG2 cells after 24 h OSCP

treatment. These lysates were analyzed by Western blot for
the expression E-cadherin and β- catenin. As shown in Figure 7
and D β-catenin was found to have a decreased expression
after treatment while E-cadherin was found to have enhanced
expression level confirming the RT-PCR results and suggesting
the potential role of OSCP in EMT prevention.

Discussion
Despite the presence of few therapeutic strategies for HCC,

the development of novel effective drugs with low systemic
toxicity is the primary focus of cancer research [32]. Recently,
more attention was paid to natural chemical compounds,
which were vital targets in anticancer field, because of the
drug resistance and toxic side effects of current chemotherapy
[33]. OSCP was found to have anticancer activity against
different types of cancer, including prostate cancer,
hepatocellular carcinoma and breast cancer [34-38]. However,
to the best of our knowledge, the antimigratory and anti-
invasive activity and the underlying mechanism of OSCP on
HepG2 cells remains unclear.

Induction of apoptosis is one of the important targets as a
preventive approach [39]. Apoptosis usually results in typical
morphological and biochemical characteristics, including
condensed chromatin in cells, shrinkage of cytoplasm and
membrane blebbing, appearance of apoptotic bodies, and
DNA ladder bands on agarose electrophoresis [40].

Our data showed that OSCP treatment significantly reduced
cell proliferation and aggressive properties of HepG2 cells. The
inhibitory effect of OSCP compound on HepG2 cells viability
was exerted in a dose dependent manner. OSCP concentration
that was found to give 50% of cell viability is 50 ± 1.019 µM.
DNA ladder formation was also observed after 24 h and 48 h
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treatment. Thus, these experiments suggested that OSCP
could induce apoptosis of human liver carcinoma HepG2 cell
line in vitro.

Figure 8 Western blot analysis of A: Bcl-2; B: Bax; C: E-
cadherin; D: β-catenin protein expression in HepG2 after 24
h OSCP treatment.

These results come in agreement with previous results
reported that OSCP possess anti-proliferation and anti-
migration capacity of cancer via different signaling pathways
[41,42]. To define the mechanism by which OSCP restrict
growth and induces apoptosis, we investigated the regulators
of these processes including Bcl-2 and Bax.

Apoptosis induction is the main therapeutic approach of
many anticancer drugs by exerting cytotoxic effect on cancer
cells [43-45]. Our results revealed that OSCP might induce
apoptosis by upregulating Bax and down regulating Bcl-2 as
shown in Figures 8A-8D, suggesting that the apoptotic effect
of OSCP on HepG2 cells is exerted through the intrinsic
mitochondrial pathway.

Bcl-2 affects the phenotype of the original epithelial cells,
and promotes epithelial-mesenchymal conversion,
accompanied by loss of the cell adhesion molecules E-cadherin
[46]. Interestingly, in our study, caspase-3,-7,-9 appeared to be
significantly activated after 50 µM OSCP treatment suggesting
that in HepG2 cells OSCP probably causes apoptosis by a
mitochondrial apoptosis pathway, although, there was a non-
significant activation of the extrinsic pathway (caspase-8). Our
results are consistent with previous studies that confirmed in
vitro antiproliferative activity of organotin compounds [47].

Tumor metastasis was the greatest reasons of mortality. The
complex processes of tumor invasion and metastasis included
cell migration, adhesion, and invasion. E-cadherin, a key cell-
to-cell adhesion molecule, was relevant to the invasion and
metastasis of cancer cells and could promote the development
of cancer [48]. Loss of E-cadherin can initiate neoplastic
transformation, but the molecular mechanisms still not well
understood [49-51]. In addition, there is a reciprocal regulation
between E-cadherin and Bcl2 which provides an attractive new
explanation of how E-cadherin activation might propel
neoplastic transformation [52]. β-catenin bind to E-cadherin
and transduces adhesion signals to the cell is important for

cancer development [53-55]. Previous studies showed that
loss of E-cadherin triggers upregulation of the anti-apoptotic
Bcl2 and thereby increases cell survival [52]. This reciprocal
regulation may be a critical determinant of early tumor
development following E- cadherin inactivation or loss of E-
cadherin expression [52].

Conclusion
In summary, treatment of HepG2 cells with OSCP induced

growth inhibition in HepG2 cells and resulted in the
appearance of marked apoptotic bodies and cell shrinkage.
OSCP also up-regulated the cell adhesion molecule (E-
cadherin) and the pro-apoptotic factor, Bax, and down-
regulated proliferative factor (β-catenin) and the anti-
apoptotic factor (Bcl-2) expression. In addition, OSCP can lead
to apoptosis and DNA fragmentation. Therefore, therapeutic
strategies to selectively inhibit anti-apoptotic signals in HCC
cells might have the potential to provide powerful tools in the
future to treat liver cancer. This finding should be confirmed in
a larger scale. OSCP compound can effectively inhibit the
invasive potential of HCC cells by altering EMT, inhibition of β-
catenin expression may play a significant role in this process. It
also plays an inhibitory effect by apoptosis induction.
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