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Human chorionic gonadotropin promotes cell proliferation
through the activation of c-Met in gastric cancer cells
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Abstract. Hormones and their receptors affect the develop-
ment process of gastric cancer. Previous studies have revealed
that human chorionic gonadotropin (hCG) is expressed in
gastric cancer tissue. However, the mechanism by which hCG
exerts its effects on gastric cancer cells had not been reported.
In the present study, the expression of hCG and its receptor
was detected in gastric cancer tissues and para-carcinoma
tissues of 62 patients with gastric carcinoma. Following the
treatment of gastric cancer cells SGC-7901 with hCG, a cell
counting kit-8 assay, flow cytometry, a colony formation assay
and a xenograft tumor model in nude mice were used to detect
the effect of hCG on cell proliferation; and the expression of
c-Met was determined by western blot analysis. The expression
of hCG and its receptor were significantly higher in gastric
cancer tissues compared with that of the matched para-carci-
noma tissue (P<0.01). Proliferation of SGC-7901 cells treated
with hCG was significant higher and the number of cells at
the G,/M phase of the cell cycle increased compared with
the control cells. Hepatocyte growth factor transmembrane
protein receptor expression was increased in hCG-treated cells
compared with the control cells, which relies on the protein
kinase A signaling pathway. The present study revealed the
potential function of hCG in the development of gastric cancer,
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suggesting that hCG may be a molecular marker and potential
drug target in gastric cancer.

Introduction

In its physiological state, human chorionic gonadotropin
(hCQ) is a type of growth factor, and an essential signaling
molecule in the process of embryonic development, which
stimulates the proliferation and differentiation of ovarian
epidermal cells and controls the growth of follicle and corpus
luteum formation (1). Additionally, one previous study (2)
revealed that hCG is able to promote the expression of other
growth factors, including estrogen in ovarian tissue and
hepatocyte growth factor (HGF), and regulates cell division,
morphology and cell apoptosis (3,4). hCG is associated with
numerous tumor-associated genes; for example, hCG regulates
tumor suppressor genes and oncogenes in a dose-dependent
manner including tumor protein p53, cyclin-dependent kinase
inhibitor p21VAFVCP! ¢_Fos, ¢-Jun and ¢-Myc (5-10). hCG is
likely to affect cell proliferation and differentiation through
growth factors or cancer genes, including that it induces the
expression of cancer genes c-Myc, c-Jun and inhibin, in addi-
tion to affecting the differentiation of udder cells (11). hCG is
also able to stimulate the growth of Kaposi's sarcoma cell (12).

Gastric cancer is a type of complex tumor that involves
polygenes, multiple stages and migration (13,14). Hormones,
oncogenes, tumor suppressor genes and growth factors are
involved in the process in different ways to varying degrees
and at different stages (15). Although there is a lot of evidence
demonstrating that hCG has a strong association with the
differentiation and metastasis of gastric cancer cells (16,17),
its mechanism in gastric cancer remains unclear. Therefore,
an in-depth study of the biological effect of hCG in gastric
cancer will broaden current understanding of the development
process of gastric cancer and help to develop earlier and more
effective methods of endocrine therapy.

Through number of gastric cancer-associated genes,
the overexpression of HGF transmembrane protein receptor
(c-Met) gene exerts effects throughout the whole process of
occurrence, development and outcome of gastric cancer.
c-Met is a proto-oncogene coding receptor with tyrosine
kinase activity (18). Additionally, c-Met is highly expressed
in epithelial cells (19). HGF mainly regulates cell migration
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through c-Met in normal cells, however, in the process of
cellular oncogenesis, it serves a critical role in tumor growth
and evolution (18). Studies have revealed that c-Met is associ-
ated with the occurrence, metastasis and prognosis of gastric
cancer (18,20,21). At present, it is generally believed that it is
the presence of c-Met in the process of gastric cancer forma-
tion that results in gastric cancer differentiating into two cell
types: The intestinal and the diffuse types (21).

In order to investigate the function of hCG in gastric cancer,
the expression of hCG and its receptor were detected in gastric
cancer tissue, and by stimulating the gastric cancer cell line
SGC-7901 with hCG, the effect of hCG on the proliferation of
gastric cancer cells was examined Furthermore by measuring
the expression of the gastric cancer associated gene c-Met, the
present study aimed to reveal the molecular mechanism of
hCG in gastric cancer.

Materials and methods

Patients. The paraffin-embedded tissue samples of gastric
cancer and para-carcinoma tissue from 62 patients (30 males
and 32 females), aged from 38 to 82 years old (median age,
60 years old), were collected from Sichuan Cancer Hospital
(Chengdu, China) diagnosed with gastric carcinoma between
January 2010 to December 2012 at Sichuan Cancer Hospital,
which were prepared for immunohistochemical detec-
tion. The staging of cancer was determined according to
the tumor-node-metastasis (TNM) classification, using the
American Joint Committee on Cancer (AJCC) recommenda-
tions (22). The present study was approved by the Institutional
Review Board of the Sichuan Cancer Hospital and written
informed consent was obtained from all patients prior to the
study.

Immunohistochemical staining. Gastric cancer tissues were
collected during surgery and fixed in 10% formalin for 24 h
at 18°C, prior to paraffin embedding. Paraffin sections (4-ym
thick) of gastric cancer tissues were mounted on silanized
slides, dewaxed at 65°C for 1 h, deparaffinized with xylene at
room temperature for 5 min and rehydrated using ethanol (100,
100, 95, 85, 75 and 75% ethanol, 3 min at room temperature).
Following washing with PBS for 3 min at room temperature,
endogenous enzymes were removed using 0.3% hydrogen
peroxide/methanol solution at 37°C for 15 min, followed by
washing with PBS and drying. A total of 10% bovine serum
albumin (BSA; Merck KGaA, Darmstadt, Germany) was
added to block nonspecific binding sites at 37°C for 15 min.
Primary antibodies against (dilution, 1:50; cat no. C8534;
Sigma-Aldrich, Merck KGaA, Darmstadt, Germany,) or hCG
receptor (hCGR; dilution, 1:400; cat no. ab204950; Abcam,
Cambridge, UK) were applied overnight at 4°C. Following
washing three times in PBS for 3 min at room temperature,
immunodetection was performed using a labeled polymer
horseradish peroxidase mouse antibody (cat no. SC-51948;
dilution, 1:100; Santa Cruz Biotechnology, Inc., Dallas, TX,
USA) incubated for 10 min at room temperature. Slides were
subsequently washed with PBS for 3 min at room tempera-
ture, visualized with 3,3'-diaminobenzidine for 10 min and
counterstained with Mayer's hematoxylin for 10 min at room
temperature. The expression intensity of the target proteins in
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the tissues was determined by the positive cell number and
staining intensity. The expression of hCG and its receptor
in gastric cancer tissue and para-carcinoma tissue was then
compared.

Cell culture and treatment. Gastric cancer cell line SGC-7901
was acquired from Shanghai Cell Bank (Shanghai, China)
and was maintained in RPMI-1640 medium (Pierce; Thermo
Fisher Scientific, Inc., Waltham, MA, USA) containing 10%
fetal bovine serum (FBS; Gibco; Thermo Fisher Scientific,
Inc.) at 37°C and 5% CO, in a saturated humidity cultivation
box. To study the effect of hCG on cancer cell proliferation,
SGC-7901 cells were treated at 37°C for 5 days with hCG at
the logarithmic phase using 0.09 and 0.89 IU/ml hCG, and the
cells were divided into three groups: A control group (treated
with PBS), a 0.09 IU/ml hCG-treated group and a 0.89 IU/ml
hCG-treated group. To study the effects of blocking the protein
kinase A (PKA) signaling pathway on the function of hCG,
cAMP dependent protein kinase peptide inhibitor (PKAI)
(Promega Corporation, Madison, WI, USA) was used for the
specific binding of PK A 5-24 amino acids. A total of 10 gmol/I
PKATI was added to serum free cultured SGC-7901 cells
treated with 0 and 0.09 TU/ml hCG, and hCG-only treatment
was used as the control.

Cell proliferation curve using cell counting kit-8 (CCK-8).
SGC-7901 cells at a density of 2x10° per well in 96-well plates
were cultured for 5 days with hCG at concentrations of 0, 0.09
and 0.89 IU/ml, and equal amounts of PBS were added to the
control group. Experiments were performed in triplicate in
serum-free RPMI-1640 medium at 37°C and 5% CO,. CCK-8
(Dojindo Molecular Technologies, Inc., Kumamoto, Japan)
was added to make up a final concentration of 10% and incu-
bated with the cells at 37°C for 2 h. Absorbance was measured
at 450 nm using a plate reader (American Stat Fax-2100).
An average of three repeats were performed to obtain the
SGC-7901 cell proliferation curve of cells treated with hCG at
days 1,2, 3,4 and 5 post-treatment.

Cell cycle analysis by flow cytometry. Cells at a density of
2.5x10° cells/well were distributed into 6-well plates and
subjected to incubation for 48 h. RPMI-1640 medium supple-
mented with 10% FBS was used for cell culture and incubation
was performed at 37°C in an atmosphere of 5% CO,. The
medium was then replaced with fresh RPMI-1640 medium
containing fisetin (15 M) in DMSO. Following 48 h incuba-
tion at 37°C, the cells were subjected to trypsinization and
subsequent washing with cold PBS. The cells were then fixed
with 70% ethyl alcohol at 4°C for at least 4 h, followed by addi-
tion of 20 ul RNase (Thermo Fisher Scientific,) and 20 ul PI
(Sigma-Aldrich; Merck KGaA). The cells were then incubated
for 30 min at 37°C prior to analysis using a FACSCalibur flow
cytometer (BD Biosciences) and CellQuest software version
3.3 (BD Biosciences).

Cells treated with 0.09 and 0.89 IU/ml hCG were collected
at a density of 1x10° per test tube and centrifuged at 250 x g
at 4°C for 5 min. The supernatant was then discarded and
1 ml 70% ethanol was added at 20°C to the test tubes, mixed
using oscillation, and stored at -20°C. The cell samples were
then centrifuged at 250 x g at 4°C for 5 min to remove the
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supernatant for DNA staining. Next, | ml DNA staining solu-
tion containing 20 ul RNase (Thermo Fisher Scientific, Inc.)
and 20 ul PI (Sigma-Aldrich; Merck KGaA) was added. The
cells were then incubated for 30 min at 37°C prior to analysis
using a FACSCalibur flow cytometer (BD Biosciences)
and CellQuest software version 3.3 (BD Biosciences). All
experiments were repeated three times.

Colony formation assay. SGC-7901 cells were cultivated in
6-well plates at a density of 4x10* per well with RPMI-1640
medium at 37°C and 5% CO,. The cells were separated into
three groups treated at 37°C for 7 days with hCG at concen-
trations of 0, 0.09 and 0.89 IU/ml. Each group had three
repeated experiments for 2 continuous weeks of culture; the
cells were then washed twice with PBS, fixed for 30 min
at room temperature with paraformaldehyde, then stained
using 10 mg/ml Giemsa for 20 min at room temperature.
The number of cell clones was counted by light micros-
copy (magnification, x100) and the colony formation rate
was calculated as follows: Colony formation rate=(colony
count/Inoculation cell number) x100%. All experiments were
performed three times.

Western blot analysis. SGC-7901 cells were lysed using
RIPA buffer (Pierce; Thermo Fisher Scientific, Inc.) and
the total protein was extracted. Protein concentration was
determined using a Bio-Rad protein assay system (Bio-Rad
Laboratories, Inc., Hercules, CA, USA), according to the
manufacturer's protocol. A total of 50 g protein was separated
by 10% SDS-PAGE, transferred into polyvinylidene difluoride
membranes (GE Healthcare, Chicago, IL, USA), and blocked
at room temperature for 30 min in 10 mM Tris-buffered
saline containing 0.1% (v/v) Tween.20 (TBST) and 5% (w/v)
skimmed milk. The membranes were incubated overnight
at 4°C with the following primary antibodies at a dilution of
1:1,000. The primary antibodies used in the experiments were:
Rabbit GAPDH (cat. no. 2118; Cell Signaling Technology, Inc.,
Danvers, MA, USA) and c-Met (cat. no. 8198; Cell Signaling
Technology, Inc.). Subsequent to washing with TBST, the
membranes were incubated with horseradish peroxidase-conju-
gated sheep anti-rabbit immunoglobulin G (cat. no. 04-15-06
KPL, Inc., Gaithersburg, MD, USA) as a secondary antibody
at a dilution of 1:2,000 for 1 h at 37°C. The membranes were
then washed with TBST three times. Membranes were drained
of TBST and exposed to the enhanced chemiluminescence
(ECL) reagent substrate (Thermo Fisher Scientific, Inc.).
Following being allowed to stand undisturbed for 90 sec,
the membrane was drained of ECL detection reagent. The
membrane was wrapped and exposed to X-ray film (Fujifilm,
Shanghai, China).

Animal studies. A total of 20 4-week-old male BALB/c nude
mice (15 g) were purchased from Vital River Laboratory
Animal Technology Co. Ltd., (Beijing, China). Mice were
housed in a temperature at 27°C, 50% relative humidity,
alternately exposed to light for 10 h and without light for 14 h
pathogen-free environment. All mice had free access to food
and water. Subcutaneous tumors were generated by subcu-
taneous injection of 2x10° SGC-7901 cells under the right
forelimb of each mouse. Tumor growth was observed daily in
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each group and tumor diameter was measured once a week
using calipers. After 7 days, the mice were randomly assigned
into 2 groups (10 mice in each group) and treated with or
without hCG (890 IU/kg/day) via intraperitoneal injection
for 20 consecutive days. The mice in the control group were
administrated the 1 ml/kg/day dimethylsulfoxide. Tumor size
was measured and the volume was calculated according to the
following formula: Tumor volume (mm?)=d2 x D/2, where d
and D were the shortest and longest diameter, respectively. At
4 weeks post-injection, the mice were sacrificed, or when the
maximum tumor diameter reached 2.0 cm. The tumors were
excised and weighed. All animal experiments were approved
by the Institution of Animal Care and Use Committee of
Sichuan Cancer Hospital.

Statistical analysis. All experiments were repeated
three times, and quantitative data were presented as the
mean + standard deviation. Associations between protein
expression and clinicopathological parameters of the patients
were assessed using ¥’ test. The comparison of mean values
between two groups used an unpaired Student's t-test; and
data analysis between three groups was performed using
one-way analysis of variance with a least significant differ-
ence test for post hoc analysis. P<0.05 was considered to
indicate a statistically significant difference. All statistical
analysis was performed using SPSS13.0 statistical software
package (SPSS, Inc., Chicago, IL, USA).

Results

hCG and hCGR are highly expressed in gastric cancer tissues.
The result of immunohistochemical analysis revealed that hCG
and hCGR were highly expressed in gastric cancer samples,
and were notably higher compared with that of para-carcinoma
tissues (Fig. 1). Furthermore, the expression of hCG and hCGR
in poorly differentiated gastric cancer was significantly higher
compared with that in well/moderately differentiated gastric
cancer (P<0.01), particularly in well/moderately differentiated
gastric cancer tissue (Table I).

hCG promotes SGC-7901 cell proliferation. Given that the
expression of hCG and hCGR was identified to be highly
expressed in poorly differentiated gastric cancer, which is
characterized by its high proliferation ability, it was hypoth-
esized that hCG may be involved in the regulation of cell
proliferation of gastric cancer. CCK-8 analysis revealed
that SGC-7901 cells in the control and hCG-treated groups
began to proliferate on day 2 and entered the logarithmic
phase on day 3 with a good-state proliferation curve. Cells
treated with 0.09 IU/ml hCG had significantly higher prolif-
eration rate compared with the control group (P<0.01), and
cells treated with 0.89 TU/ml hCG had a significantly higher
cell proliferative ability compared with that of control cells
(P<0.001). All the above indicated that hCG had an effect on
the proliferative ability of SGC-7901 cells with concentra-
tion ranging from 0.09 to 0.89 IU/ml in a dose-dependent
manner (Fig. 2).

hCG induces cell cycle G,/M-phase arrest in SGC-7901
cells. Flow cytometry revealed that hCG is able to promote
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Table I. hCG and hCGR expression in gastric cancer tissues.
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hCG hCGR
Parameters n Low High P-value Low High P-value
All tissues 62 37 25 35 27
Age, years 0.437 0.796
<60 31 20 11 17 14
=60 31 17 14 18 13
Sex 0.960 0.960
Male 30 18 12 16 14
Female 32 19 13 19 13
Differentiation grade <0.001 <0.001
Well/moderate 40 31 9 28 12
Poor 22 6 16 7 15
pT 0.272 0.960
T1-T2 25 15 10 16 13
T3-T4 37 20 17 19 14

hCG, human chorionic gonadotropin; hCGR, human chorionic gonadotropin receptor; T, tumor stage.

Figure 1. High expression of hCG and hCGR in gastric cancer tissue confirmed by immunohistochemistry. (A) hCG expression in para-carcinoma tissue.
(B) hCG expression in gastric cancer tissue. (C) hCGR expression in para-carcinoma tissue. (D) hCGR expression in gastric cancer tissue. hCG, human

chorionic gonadotropin; hCGR, human chorionic gonadotropin receptor.

the number of G,/M phase cells a compared with control cells
(Fig. 3 and Table II).

hCG promotes colony formation abilities of SGC-7901
cells. Results of a colony formation assay revealed that with
the increase of hCG concentration, there was a significantly
increased number of colonies formed on the plates compared
with the control group. hCG treatment at a concentration of
0.09 IU/ml significantly increased the colony formation rate
by ~1.95+£0.12 (P<0.01) and hCG at 0.89 IU/ml significantly

increased the clone formation rate by ~2.88+0.20 compared
with the control group (P<0.01; Fig. 4).

hCG promotes the expression of c-Met in SGC-7901 cells. With
the increase of hCG concentration, hCG promoted the protein
expression of c-Met in a dose-dependent manner in SGC-7901
cells (Fig. 5A). Further experiments which used an inhibitor
PKATI to block the PKA signaling pathway demonstrated that
once the PKA signaling pathway was blocked, it inhibited the
increased activation of c-Met expression that resulted from
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Table II. Dose-dependent effect of hCG on the cell cycle of
SGC-7901 cells.

hCG, IU/ml
Cell cycle phase 0 0.09 0.89
G/G, 85.1 76.6 68.2
S 3.6 33 8.0
G,/M 11.2 20.0 237

Values indicate the proportion of cells in each cell cycle phase (%).
hCG, human chorionic gonadotropin.

hCG treatment (Fig. 5B). The above results revealed that hCG
is able to promote the expression of c-Met in SGC-7901 cells,
which relies on the PKA signaling pathway.

hCG promotes tumor growth in vivo. The role of hCG in
promoting cell proliferation, as presented in Fig. 2, indicate
that hCG may function as an activator in carcinogenesis. To
determine the contribution of hCG to cancer pathogenesis,
well-established in vivo grafting models of experimental gastric
cancer were established, which were randomly assigned into 2
groups and treated with or without hCG (890 IU/kg/day) via
intraperitoneal injection for 20 consecutive days. At the end
of the study, the nude mouse transplantation tumor experiment
revealed that the tumors of the mice in the hCG-treated group
were significantly larger compared with that of the control
group (P<0.001; Fig. 6). This result indicates that hCG serves
a key role in promoting tumor growth.

Discussion

At present, accumulated evidence demonstrates that hCG
is associated with the cell differentiation and the metastasis
of gastric cancer (23,24), however, its mechanism in gastric
cancer development remains largely unknown. Further study
of the biological effect of hCG in gastric cancer will broaden
current understanding of the development process of gastric
cancer and allow for earlier and more effective endocrine
therapy. In the present study, it was demonstrated that hCG and
its receptor had abnormally high expression in gastric cancer
tissues, and that hCG promoted cell proliferation by activating
the expression of c-Met, which relied on the PKA signaling
pathway.

The affinity and capacity of hCGR expressed in gastric
cancer tissue are higher compared with that in normal gastric
mucosa with radioactive ligand labeling (25). In the present
study, it was also confirmed that the positive rate of hCG and
hCGR expressed in gastric cancer tissue was higher compared
with that of para-carcinoma tissues, suggesting that hCG and
hCGR were potential diagnostic markers of gastric cancer.

Through further experimental analysis, it was demonstrated
that hCG at the low concentration of 0.09 IU/ml was able to
serve a role in promoting cell proliferation as an oncogene.
hCG promotes lymphocyte proliferation in a dose-dependent
manner in physiological conditions (26). hCG at 0.1 IU/ml
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Figure 2. SGC-7901 cell proliferation increased by hCG. Cells at a density
of 2x10° cells per well in 96-well plates were cultured for 5 days with hCG
at concentration of 0, 0.09 and 0.89 IU/ml. Cell proliferation was measured
at 450 nm using a plate reader using following treatment with cell counting
kit-8 dye. Data represent the mean + SD of 3 experiments at each concentra-
tion. "P<0.01 and “P<0.001 with comparisons shown by lines. hCG, human
chorionic gonadotropin; DMSO, dimethylsulfoxide.

is able to promote the cell proliferation of Leydig cells and
granulosa cells (9,27), and hCG stimulates myometrium cell
growth at a concentration of 3 nmol/l (28). The concentra-
tion of hCG in serum at the early stages of pregnancy is as
high as 160 IU/ml, and is maintained at ~10 IU/ml in serum
in the middle-late stages, finally disappearing rapidly post-
partum (29). If no hCG residue is present in the placenta, the
hCG serum concentration falls to 1 TU/ml 4 days postpartum,
and cannot be detected after 9 days (30). Based on these
results, hCG concentration should be <1 TU/ml under normal
physiological conditions.

The effect of hCG on cell growth is achieved through
luteinizing hormone/hCGR (31). Ala-Fossi et al (32) revealed
that the effect of hCG on cell growth depends on its receptor,
and in ovarian epithelial carcinoma cell lines without hCGR
expression, it neither promotes cell growth nor alters the
expression of growth-associated factors. In the present study,
it was also revealed that the high ectopic expression of hCG in
gastric cancer tissue was accompanied by the high expression of
hCGR, suggesting that hCG served the role of proto-oncogene,
which relied on its receptor signal transduction.

Growth factors in serum may potentially stimulate the
expression of genes in cells; for example, epidermal growth
factor is able to upregulate multiple genes including c-Fos,
c-Jun and c-Myc (33-35), serum-free culture was used to estab-
lish cells in their resting state, maintaining gene and cytokine
levels in the cells at a physiological level. When exposed to
exogenous stimuli, the effect of cell growth may be started
or inhibited. The number of cells at the S and G,/M phase
were increased, with a corresponding loss of cells at the G,/G,
phase, an increased PI value and increased DNA synthesis,
cell division and decreased static cells. Kim ez al (36) treated
granulosa cells with hCG for 3 days, and the number of cells
at the S and G,/M phase were significantly higher compared
with untreated cells.

Numerous experiments in vitro and in vivo have revealed that
hCG effects the expression of oncogenes including c-Fos (37),
c-Jun (38) and c-Myc (39) in a time- and dose-dependent
manner. The experimental results of the present study were
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Figure 4. Promotion of SGC-7901 cell colony formation ability following hCG treatment. (A) Colony formation assay (Left, control group; middle, 0.09 IU/ml
hCG treatment group; right, 0.89 IU/ml hCG treatment group). (B) Quantitative analysis of the colony formation assay. Data represent the mean + SD of
3 experiments at each concentration. “P<0.01 with comparisons shown by lines. hCG, human chorionic gonadotropin; DMSO, dimethylsulfoxide.
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Figure 5. Increased expression of c-Met promoted by hCG relies on the protein kinase A signaling pathway. (A) Detection of the protein expression of c-Met
following hCG exposure using western blot analysis. (B) Analysis of the protein expression of c-Met following PKAI treatment using western blot analysis.
Data represent the mean + SD of 3 experiments at each concentration. GAPDH was used as the reference gene. c-Met, hepatocyte growth factor transmembrane
protein receptor; PKAI, protein kinase A inhibitor; hCG, human chorionic gonadotropin; DMSO, dimethylsulfoxide.

in conformity with these previous studies, and the activation  proliferation depended on the PKA signaling pathway. These
of c-Met by hCG in gastric cancer cells should be considered  results suggested that hCG may be one of the initial factors
a physiological phenomenon. The PKA signaling pathway for the expression of c-Fos, c-Jun and c-Myc in gastric cancer.
mainly promotes cell proliferation (5). In the present study, it  Therefore, hCG promotes the process of gastric cancer and
was also demonstrated that the ability of hCG to promote cell  tumor metastasis through inducing the expression of c-Met.
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Figure 6. Increased tumor growth in response to hCG treatment in vivo. Nude mice bearing SGC-7901 cancer cells were treated with or without hCG
(890 IU/kg/day) via intraperitoneal injection for 20 consecutive days. (A) Images of nude mice and the tumors. (B) Relative transplantation tumor volume.
(C) Relative transplantation tumor weight. Data represent the mean + SD of 3 experiments at each concentration. “P<0.01 with comparisons shown by lines.

hCG, human chorionic gonadotropin; DMSO, dimethylsulfoxide.

In conclusion, the present study confirmed that hCG and
its receptor had high expression in gastric cancer tissue, and
hCG activated the expression of c-Met through its receptor
and the PKA signaling pathway to promote gastric cancer cell
proliferation. The present study further revealed the poten-
tial function of hCG in the development of gastric cancer,
suggesting that hCG may be a molecular marker in the early
diagnosis of gastric cancer, in addition to being a potential
drug target for treatment of gastric cancer.
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