Online Submissions: wjg.wjgnet.com
wjg@wijgnet.com
doi:10.3748/wjg.15.2870

World ] Gastroenterol 2009 June 21; 15(23): 2870-2877
World Journal of Gastroenterology ISSN 1007-9327
© 2009 The WJG Press and Baishideng. All rights reserved.

ORIGINAL ARTICLES

Alisol B acetate induces apoptosis of SGC7901 cells via
mitochondrial and phosphatidylinositol 3-kinases/Akt

signaling pathways

Yong-Hong Xu, Li-Jie Zhao, Yan Li

Yong-Hong Xu, Li-Jie Zhao, Yan Li, Department of Digestive
Diseases, Shengjing Hospital of China Medical University,
Shenyang 110004, Liaoning Province, China

Author contributions: Xu YH and Li Y contributed equally
to this work; Xu YH and Li Y designed the research; Xu YH
performed the research; Xu YH and Zhao LJ analyzed data; Xu
YH wrote the paper; Li Y helped organize, wrote and corrected
the paper.

Correspondence to: Yan Li, Professor, Department of
Digestive Diseases, Shengjing Hospital, China Medical
University, Shenyang 110004, Liaoning Province,

China. yanli0227@126.com

Telephone: +86-24-83956416 Fax: +86-24-23582697
Received: March 13, 2009 Revised: May 7, 2009
Accepted: May 14, 2009

Published online: June 21, 2009

Abstract

AIM: To examine the effect of alisol B acetate on the
growth of human gastric cancer cell line SGC7901 and
its possible mechanism of action.

METHODS: The cytotoxic effect of alisol B acetate on
SGC7901 cells was measured by 3-(4,5-dimethylthiazol-
2-yl)-2,5-diphenyltetrazolium bromide (MTT) assay.
Phase-contrast and electron microscopy were used
to observe the morphological changes. Cell cycle and
mitochondrial transmembrane potential (A¥Ym) were
determined by flow cytometry. Western blotting was
used to detect the expression of apoptosis-regulated
gene Bcl-2, Bax, Apaf-1, caspase-3, caspase-9, Akt,
P-Akt and phosphatidylinositol 3-kinases (PI3K).

RESULTS: Alisol B acetate inhibited the proliferation
of SGC7901 cell line in a time- and dose-dependent
manner. PI staining showed that alisol B acetate can
change the cell cycle distribution of SGC7901, increase
the proportion of cells in GO-G1 phase and decrease
the proportion of S phase cells and G2-M phase
cells. Alisol B acetate at a concentration of 30 umol/L
induced apoptosis after 24, 48 and 72 h incubation,
with occurrence rates of apoptotic cells of 4.36%,
14.42% and 21.16%, respectively. Phase-contrast
and electron microscopy revealed that the nuclear
fragmentation and chromosomal condensed, cells
shrank and attachment loss appeared in the SGC7901
treated with alisol B acetate. Apoptosis of SGC7901

cells was associated with cell cycle arrest, caspase-3
and caspase-9 activation, loss of mitochondrial
membrane potential and up-regulation of the ratio of
Bax/Bcl-2 and inhibition of the PI3K/Akt.

CONCLUSION: Alisol B acetate exhibits an anti-
proliferative effect in SGC7901 cells by inducing
apoptosis. Apoptosis of SGC7901 cells involves
mitochondria-caspase and PI3K/Akt dependent
pathways.
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INTRODUCTION

Gastric cancer is one of the most common malignancies
in mankind and its incidence and mortality rank first in
China". Recent data indicate that the mortality of gastric
cancer in China is tending to increase and it severely
threatens the health and life of peoplem. At present, the
management of gastric cancer mainly includes surgery
and chemotherapy, but the curative effect of the existing
chemotherapeutic drugs is not good enough and they
have numerous side effects. Therefore, it has become
a focus to search the drugs capable of preventing and
treating gastric cancer and other malignancies.

Herbal medicines are an important source of novel
agents with pharmaceutical potential. Alisol B acetate
is a major ingredient isolated from Alismatis rhizoma
and has been used for urological diseases in traditional
Chinese medicine. In recent years, the pharmacological
characterization of alisol B acetate has been identified
and several biological activities have been defined, such
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as the inhibitory effects on lipopolysaccharidem, the
inhibition of complementary activity'™” and antibody-
mediated allergic reaction”. Furthermore, it has been
demonstrated that alisol B acetate induces cell death
in hepatoma and leukemia cells”®. Later studies
have shown that alisol B acetate induces Bax nuclear
translocation and apoptosis in human hormone-resistant
prostate cancer PC-3 cells”.

However, no detailed data are available about the role
and mechanisms of alisol B acetate in gastric carcinoma.
In order to understand the role and mechanisms of
alisol B acetate in the treatment of gastric carcinoma, we
investigated the effect of alisol B acetate on the growth
of human SGC7901 cells and the underlying intracellular
signal transduction pathways involved in regulating
apoptosis. We found that alisol B acetate-induced
apoptosis is accompanied by the modulation of the
Bcl-2 family, mitochondrial dysfunction and activation
of caspases; in SGC7901 cells, alisol B acetate induced
apoptosis vz the mitochondrial death pathway; and the
apoptosis induced by alisol B acetate was sensitized
through inhibition of the PI3K/Akt signaling pathway.

MATERIALS AND METHODS

Materials

Gastric adenocarcinoma cell line (SGC7901) was
obtained from our laboratory. Alisol B acetate was
purchased from Wako Pure Chemical Industries (Osaka,
Japan). Methyl thiazolyl tetrazolium (MTT), propidium
iodide (PI), Tris-HCl, and Triton X-100 were obtained
from Sigma Chemical Company (St. Louis, USA).
Monoclonal antibodies to Bax, Bcl-2, Apaf-1 caspase-3
and caspase-9 were purchased from Santa Cruz
Biotechnology Incorporation (Santa Cruz, CA, USA).
PVDF membrane was obtained from Bio-Rad (CA,
USA). Phospho-Akt (Thr308), Akt, PI3K antibodies
were procured from Cell Signaling Technology (Beverly,
MA, USA).

Cell culture and treatment with alisol B acetate

Cells were cultured in RPMI-1640 medium supplemented
with 10% fetal bovine serum, 100 U/mL penicillin and
100 pg/mL streptomycin at 37°C humidified atmosphere
containing 5% COz The chemical compounds (alisol B
acetate) were dissolved in dimethyl sulfoxide (DMSO),
and diluted to appropriate concentrations with culture
medium. The final concentration of DMSO in the
culture medium did not exceed 0.1%.

MTT assay

Cells were plated at a density of 2 X 103/ well in 96-well
plates. Twenty-four hours later, cells were treated with
alisol B acetate at different final concentrations from 10
to 80 umol/L for 24 h or at 30 pmol/L concentration
for the indicated time courses. Control cell cultures were
treated with DMSO. After addition of test compounds,
20 pl. MTT was added to each well. Four hours later,
100 pL of DMSO was added to each well after the

medium was removed. Finally, absorbance was detected
with an enzyme calibrator at 570 nm and cell viability=
(A of study group/A of control group) X 100%.
Experiments were done in triplicate. There were six wells
for each concentration.

Morphological changes examined by phase-contrast
and electron microscopy

Phase-contrast microscopic studies: SGC7901
cells were grown in 35 mm sterile petri plates and
treated with various doses of alisol B acetate for 24 h.
Morphological changes were observed under phase-
contrast microscope.

Electron microscopy: Cells were cultured with alisol
B acetate at a concentration of 30 pumol/L for 24, 48
and 72 h, then fixed with 2% paraformaldehyde/2%
glutaraldehyde in 0.1 mol/L phosphate buffer (pH 7.4),
followed by 1% osmium tetroxide. After dehydration,
thin sections were stained with uranyl acetate and lead
citrate for observation under a JEM 100 CX electron
microscope (JEOL, Peabody, NY, USA).

Flow cytometric analysis of cell cycle

Cells were seeded in 6-well plates and treated with alisol B
acetate at 30 pmol/L concentration for 24, 48 and 72 h.
DMSO (0.1%)-treated cells served as control. After
treatment, media were discarded. The adherent cells wetre
washed with PBS, and 300 pL trypsin was added for
5 min at room temperature to detach the cells. Then, the
cell suspension was centrifuged at 1500 r/min for 5 min
at room temperature. Decanting of all the supernatant
was followed by adding 1 mL of 70% methanol to the
pellet. After incubation at 4°C for at least 12 h, prior to
the samples being analyzed by the flow cytometry (FCM)
(Becton Dickinson), 1 mL of cold PI stain solution
(20 g/mL PI, 20 g/mL RNase A, and 0.1% Triton
X-100) was added to the mixture and it was incubated
for 15 min in darkness at room temperature. The
samples were analyzed by FCM (BD FACS CantoTM).
The results were analyzed by Mod Fit LT 3.0 software.

Analysis of mitochondrial membrane potential

Changes of mitochondrial membrane potential were
monitored by determination of the fluorescence of
Rhodamine (Rh)-123. Cells were treated with or without
alisol B acetate for the indicated time courses. At the
end of treatment, the cells were finally harvested.
Rh-123 was added to 1% 10° cells in 5 mL complete
growth medium to a final concentration of 5 g/L and
cells were incubated at 37°C in the dark for 30 min to
allow Rh-123 uptake. Rh-123 loaded cells were washed
with ice cold PBS and re-suspended in PBS. Changes in
mitochondrial transmembrane potential as a result of
mitochondrial perturbation were measured after staining
with Rh-123"". Ten thousand events were examined by a
FACSCAN flow cytometer and data were analyzed with
the Macintosh Cell Quest software.
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Western blotting analysis

After being treated with alisol B acetate for the indicated
periods, the cells were washed with PBS and lysed in a
buffer containing 20 mmol/L Tris-HCl, 150 mmol/L
NaCl, 1% Triton X-100, 1.5 mmol/L MgClz, 1 mmol/L
NaVOs, 100 mmol/L NaF, 10% glycerol, Immol/L
EGTA, 10 mmol/L sodium pyrophosphate, and 1 mmol/L
phenylmethylsulfonyl fluoride, pH 7.5. Cell lysates
were centrifuged at 12000 X g for 60 min at 4°C. The
protein concentrations were determined using Bio-Rad
protein assay (Bio-Rad Laboratories, USA). After SDS-
PAGE, proteins were transferred to PVDF membranes
for 2 h at 80 mA. The PVDF membrane was treated
with TBST containing 50 g/L skimmed milk at room
temperature for 2 h, followed by incubation with the
first antibodies caspase-3, caspase-9, Apaf-1, Bcl-2, Bax,
Akt, P-Akt, PI3K, respectively, at 4C overnight. After
being washed with TBST for 30 min, the corresponding
secondary antibody was added and incubated at room
temperature for 1 h. The membrane was then washed
three times for 15 min each with TBST and visualized
with diaminobenzidine. Quantification of protein was
detected with a Lumivision IMAGER (Aisin Seiki, Aichi).
Each value represents the mean of triple experiments,
and is presented as the relative density of protein bands
normalized to 3-actin.

Statistical analysis

Data were expressed as mean + SD. Statistical correlation
of data was checked for significance by ANOVA
and Student’s 7 test. Differences with P < 0.05 were
considered significant. These analyses were performed
using SPSS 11.0 software.

RESULTS

Alisol B acetate inhibited SGC7901 cell proliferation

To investigate the growth inhibition effects of alisol B
acetate, the cells were treated with various concentrations
of alisol B acetate for 24 h and 30 umol/L for 8, 16, 24,
48 and 72 h. As shown in Figure 1A, cell viability was
decreased remarkably after the cells were treated with 30,
50, 70 and 80 pmol/L alisol B acetate for 24 h. Only a
minor inhibition of SGC7901 cell growth was observed
in the presence of 20 umol/L alisol B acetate. Growth
was inhibited by more than 40% in cells exposed to
30 urnol/ L alisol B acetate after 24, 48 and 72 h. Alisol
B acetate had significant growth inhibitory effects on
SGC7901 cells in a dose- and time-dependent manner. A
concentration of 30 umol/L alisol B acetate was used in
all further experiments.

Alisol B acetate induces apoptosis

SGC7901 cells were treated with alisol B acetate (0,
30, 50 and 70 pmol/L) for 24 h, and phase-contrast
microscopy revealed that some cells became round, blunt
and smaller in size; light refraction was increased; and
cells became detached and suspended in the medium,
especially with 50 and 70 pmol/L alisol B acetate. In
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Figure 1 Effect of alisol B acetate on survival of SGC7901 cells. Cells
were incubated in the absence or presence of various concentrations of alisol B
acetate for 24 h (A), or at 30 umol/L for different incubation times (B). °P< 0.05,
°P < 0.01 vs control group (unpaired Student's ¢ test).

the control group, cells were regular in morphology and
grew fully in patches and confluently, rarely sloughing
off (Figure 2).

The ultrastructural and morphological changes were also
observed under electron microscope. As shown in Figure 3B
and C, nuclear fragmentation, chromosome condensation
and cell shrinkage were visible. Subsequent formation of
apoptotic bodies wete also observed (Figure 3D).

FCM with only PI staining showed (Figure 4) that
treatment of SGC7901 cells with 30 pmol/L alisol B
acetate for 72 h resulted in a higher number of cells in
the GO/G1 phase (79.61%) compared with the control
(40.46%). This increase was coupled with the decreased
percentage of cells in S phase. After 72 h treatment,
the percentage of S phase in alisol B acetate -treated
cells was 16.55%, whereas 48.45% in the control cells.
In addition, flow cytometric analysis also revealed the
effect of alisol B acetate on the induction of apoptosis.
As shown in Figure 4, the percentage of the sub/Gl
fraction in alisol B acetate-treated cells was increased in
a time-dependent manner, indicative of apoptotic cell

death.

Alisol B-induced apoptosis is associated with
mitochondrial pathways

Mitochondria played a major role in apoptosis triggered
by many stimuli. The eatly loss of mitochondrial
membrane potential is a hallmark of apoptosis[m. We
examined the effect of alisol B acetate on mitochondrial
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Figure 2 Morphology of SGC7901 cells exposed to alisol B acetate for different concentrations observed under phase-contrast microscope. A: Controls; B-D:

SGC7901 cells were treated with 30, 50 and 70 umol/L alisol B acetate for 24 h.

membrane potential by means of the potential sensitive
Rh-123. After treatment of SGC7901 cells with 30 pmol/L
alisol B acetate for 12, 24, 48 and 72 h, flow cytometric
data revealed that disruption of mitochondrial membrane
potential was 17.75%, 29.87%, 43.32% and 70.00%,
respectively, while it was only 4.05% in the control group.
The data demonstrated that alisol B acetate induced a
time-dependent decrease in mitochondrial membrane
potential, indicating the participation of mitochondria-
related mechanism (Figure 5).

Figure 3 Morphological changes observed
under electronic microscope. A: Control;
B-D: Cells were incubated with 30 umol/L
alisol B acetate for 24, 48 and 72 h.

Up-regulation of Apaf-1 and Bax, activation of caspase-3
and caspase-9

To investigate the mechanism underlying apoptosis
induced by alisol B acetate, we tested the effect of
this compound on Bcl-2, Bax levels, two important
regulators of apoptotic signaling pathways''?. As
shown in Figure 6, Western blotting analysis revealed
that alisol B acetate -induced apoptosis did not alter
Bcl-2 expression, but resulted in a time-dependent
up-regulation of Bax expression, with a maximal up-
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regulation at 72 h after treatment that was associated
with increased levels of Apaf-1, and activated caspases-3
and caspase-9. These results suggest that alisol B acetate
induces SGC7901 apoptosis, at least partly, through
up-regulation of pro-apoptotic Bax, resulting in up-
regulation of the Bax/Bcl-2 ratio and activation of
caspase-3 and caspase-9.

Effects of alisol B acetate on PI3K/Akt pathway

Akt, a major downstream target of PI3K, may be the
best-characterized kinase known to promote cellular
survivall and is dysregulated (mainly overexpressed) in
a wide spectrum of human cancers, including gastric,
hepatoma, and ovarian cancers' %, To determine
whether regulation of the Akt signal pathway is
necessary for alisol B acetate-induced apoptosis, we
investigated the expression of PI3K and Akt after
treatment with 30 urnol/ L Alisol B acetate. As shown
in Figure 7, the levels of PI3K and phosphorylated Akt
are time-dependently decreased in response to alisol
B acetate. PI3K and phosphorylated Akt were rapidly
decreased at 24 h, while the total Akt protein levels
remained constant during alisol B acetate treatment.
Therefore, these results suggested that Akt/PKB is
associated with the survival of SGC7901 gastric cancer
cells and inhibition of the PI3K/Akt signaling pathway
increased the apoptosis induced by the alisol B acetate.

DISCUSSION

Apoptosis plays an important role in developmental
processes, maintenance of homeostasis, and elimination
of the damaged cells. Accumulated data indicate that

Channels (FL2-A)

many anticancer drugs can cause the death of tumor
cells through the induction of apoptosis“s’m. Alisol B
acetate induces cell apoptosis in hepatoma and leukemia
cells””. However, the effects of alisol B acetate on
human gastric cells are still unclear. Therefore, the
purpose of the present study was to find out the
molecular mechanism of alisol B acetate underlying
human gastric cancer cell line SGC7901.

In the present study, we first demonstrated that
SGC7901 cells treated with alisol B acetate showed a
dose- and time-dependent inhibition of the proliferation.
Nuclear fragmentation, chromosome condensation, cell
shrinkage and formation of apoptotic bodies were also
observed. Flow cytometric analysis revealed that alisol
B acetate treatment results in an increase of apoptotic
cells. These results suggest that alisol B acetate-induced
apoptosis contributes to the growth inhibition of
SGC7901 cells.

Mitochondrion plays a critical role in apoptosis
induced by some drugs“”. The mitochondrial death
pathway is associated with changes in the permeability
of the outer mitochondrial membrane, the collapse
of membrane potential'™"”. Mitochondrial membrane
permeability is mainly controlled by the Bcl-2 family
of proteins, through regulation of the formation
of apoptotic protein-conducting pores in the outer
mitochondrial membrane™ . Members of the Bcl-2
family proteins can be divided into two subfamilies;
one is anti-apoptotic protein such as Bcl-2 and Bel-
X1, the other is pro-apoptotic protein such as Bax,
Bad, and Bid™". The expression of Bcl-2 and Bax is
significantly involved in the balance of pro-apoptotic
and anti-apoptotic signals at the mitochondrial level™.
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Figure 5 FCM analysis of mitochondrial membrane potential in human SGC7901 cells with 30 umol/L alisol B acetate for various time periods. The zero
concentration was defined as control. The percentage of cells stained with Rh-123 was determined by FCM as described in the Materials and Methods. A: Control; B-E:

12,24,48and 72 h.
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Figure 6 Effect of Alisol B acetate on the expression of Bcl-2, Bax, Apaf-1,
cleaved caspase-3 and caspase-9. SGC7901 cells were treated with 30 umol/L
alisol B acetate for 12, 24, 48 and 72 h. The cells were collected and lysed.
Western blotting analysis was conducted and probed with antibodies to Bcl-2,
Bax, Apaf-1, caspase-3 and caspase-9. Lanes (from left to right): Control cells;
12h; 24 h; 48 h; 72 h.

The ratio of Bax/Bcl-2 is critical for the induction
of apoptosis and this ratio determines whether cells
will undergo apoptosis”™*. An increase in the ratio
of Bax/Bcl-2 stimulates the release of cytochrome
¢ from mitochondria into the cytosol. The cytosolic
cytochrome c then binds to Apaf-1, leading to the
activation of caspase-9, caspase-3 and poly (ADP-ribose)
polymerase”*. Thus, we examined the effect of alisol
B acetate on Bax, Bcl-2 and mitochondrial membrane
potential. In our experiments, alisol B acetate increased
pro-apoptotic Bax expression without affecting Bcl-2

Control 12 24 48 72 h

—— — —— -— - PI3K

—— -

e ek ~— = - = P-Akt (Thr308)

Figure 7 Effect of alisol B acetate on PI3K/Akt activation in SGC7901
cells. SGC7901 cells were treated with 0.1% DMSO (A) or 30 umol/L alisol B
acetate for 12, 24, 48 and 72 h. Western blotting analysis for PI3K, t-Akt and
P-Akt was performed using specific antibodies with 3-actin as a loading control.

expression, leading to up-regulation of the ratio between
pro-apoptotic (Bax) and anti-apoptotic (Bcl-2). This may
be responsible for the concomitant execution phase of
apoptosis that we observed, which included disruption
of mitochondrial membrane potential.

Caspases, a family of cysteine proteases, are integral
parts of the apoptotic pathway. Caspase-9 is the apical
caspase in the intrinsic or mitochondria-initiated
apoptosis pathway and requires the release of cytochrome
C from the mitochondria as well as interactions with
Apaf-1"". Activation of caspase-3 correlated with
activation of caspase-9. Caspase-3 in particular, when
activated, has many cellular targetsp()}. During apoptosis,
caspase-3 is one of the key executioners of apoptosis
in response to vatious stimuli”™”. In many studies, it has
been determined that a variety of chemotherapeutic
agents induce apoptosis through the activation of

caspases'”. Previous studies have observed that alisol B
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acetate induces apoptosis in human hepatoma Hep3B
cells and human hormone-resistant prostate cancer PC-3
cells through an increase of caspase-3 and caspase-9
activity””. Consistent with an increase in the ratio of
Bax/Bcl-2 and disruption of mitochondrial membrane
potential, this study showed that alisol B acetate resulted
in a time dependent up-regulation of Apaf-1, and
activation of caspase-9 and caspase-3.

According to the present data, alisol B acetate may
first increased the ratio of Bax/Bcl-2, which leads to
disruption of mitochondrial membrane potential, and
then activates mitochondria-mediated downstream
molecular events including cytochrome c release and
sequential activation of caspase-9 and caspase-3. These
results demonstrated that a mitochondrial damage-
mediated caspase pathway might be involved in alisol B
acetate -induced apoptosis of SGC7901 cells.

The PI3K pathway regulates several cellular
processes, including proliferation, growthm, apoptosism]
and cytoskeletal rearrangement. Akt, a major downstream
target of PI3K, was originally reported as the cellular
counterpart of the viral oncogene, which was amplified
in gastric adenocarcinoma . Overexpression of Akt
1soforms has now been reported in ovarian, breast,
prostate, and pancreatic cancers' . In addition, Akt
activity is increased in cancers where the PTEN tumor
suppressor is mutated”’. In recent years, a number
of cancer researchers have focused on the central
importance of the PI3K/Akt pathway, and therapeutic
strategies that target the PI3K/Akt pathway are now
being developed“s’m. PI3K consists of p85 regulatory
subunit and a p110 catalytic subunit. Akt is activated
by recruitment to the plasma membrane though direct
contact of its Plecpstrinhomology domain with PIP3,
and phosphorylation at Thr308 and Ser473. Thr308 is
phosphorylated by the 3-phosphoinositide-dependent
protein kinase PDKIM, Through its interaction with
proteins in the Bcl-2 family such as BAD, Bax, Bcl-Xt
and their downstream effectors, Akt provides a survival
signal to the cell™, Additionally, Akt blocks cytochrome
C release from the mitochondria through regulation of
Bcl-2™ and inhibits the catalytic activity of a pro-death
protease, caspase 9 through phosphorylation!,

In our study, we evaluated the effect of alisol B acetate
on the PI3K/Akt pathways by measuring the PI3K and
total Akt protein and sequential expression levels of
phospho-Akt. We observed that alisol B acetate markedly
inhibited PI3K and phospho-Akt after 24 h of treatment.
No additional reduction in PI3K and phospho-Akt levels
was seen when treatment was prolonged to 72 h and the
total Akt protein levels remained constant throughout
the course of the experiment. Meanwhile, our data
showed that alisol B acetate treatment up-regulates Bax
protein and down-regulates mitochondrial membrane
potential. Furthermore, our data also showed activation
of caspase-9 and caspase-3 in alisol B acetate-treated
groups. Inhibition of PI3K/Akt signaling pathway is
possibly preceded by modulations in Bax protein, leading
to mitochondrial damage and activation of caspase-9,
caspase-3 in favor of apoptosis.

In conclusion, we have demonstrated that alisol B
acetate significantly induces apoptosis. This apoptotic
response is associated with the up-regulation of the
ratio of Bax/Bcl-2, loss of mitochondrial membrane
and caspase activation. Moreover, the inhibition of
PI3K/Akt pathway may play an important role in alisol
B acetate-induced apoptosis. Therefore, we believe that
alisol B acetate might be a promising molecule in cancer
chemoprevention or chemotherapy; and further efforts
to explore this therapeutic strategy are necessary.

COMMENTS

Background

Alisol B acetate is a major ingredient isolated from Alismatis rhizome. In
recent years, alisol B acetate has shown various biological activities, including
inhibitory effects on lipopolysaccharide, the inhibition of complementary
activity, antibody-mediated allergic reaction and anti-tumor effects. However,
its molecular mechanisms in the anti-tumor effects have not been well
documented.

Research frontiers

Studies have confirmed that many Chinese herbs have anti-tumor properties
and induce apoptosis. In the process of cell apoptosis induced by drugs,
mitochondria plays a great role. phosphatidylinositol 3-kinases (PI13K)/Akt
pathway is important in the development and proliferation of various human
cancers. In recent years, a number of cancer researchers have focused on
the importance of the PI3K/Akt pathway, and therapeutic strategies that target
the PI3K/Akt pathway are being developed. In the present work, the authors
investigated the effect of alisol B acetate on human SGC7901 cell proliferation,
mitochondrial and PI3K/Akt signaling pathways.

Innovations and breakthroughs

The present study shows that alisol B acetate induces apoptosis and decreases
proliferation in human gastric cancer cells. It was shown for the first time that
alisol B acetate induced human gastric cancer apoptosis by modulation of the
Bcl-2 family, loss of mitochondrial membrane potential, activation of caspases
and inhibition of PI3K/Akt pathway.

Applications

The data of this article demonstrate the anti-cancer properties of alisol B
acetate as well as its mechanism of action. By knowing the mechanism of
action of alisol B acetate, it may provide a new therapeutic option, as a potential
anticancer agent in the treatment of gastric cancer.

Terminology

PI3K is a major regulator of cell proliferation located in the Akt upstream, and
together PI3K and Akt define a signal transduction pathway important in the
pathogenesis of many different cancer types. Alisol B acetate is a natural herbal
substance.

Peer review

This is a carefully performed study with novel findings that alisol B acetate
has the potential for therapeutic application in gastric cancer. It examines the
effect of alisol B acetate on the growth of human gastric cancer cell line and its
possible mechanism of action. This paper is well-written. The experiments were
well-designed and well-executed.
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