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Introduction: Hepatocellular carcinoma (HCC) is one of the most common malignant tumors of 

the digestive system. A disintegrin and metallopeptidase with thrombospondin motif (ADAMTS) 

has been identified as a secreted metalloproteinase that participates in the inhibition of tumor cell 

growth and invasion. The aims of the present study were to investigate the clinical significance 

of ADAMTS8 in patients with HCC and to determine the effect of ADAMTS8 on HCC cell 

biological activity in vitro and in vivo.

Methods: The tumor tissues and matched adjacent non-tumor tissues were collected from 61 patients 

with HCC, and ADAMTS8 expression was detected with immunohistochemistry. Flow cytometry 

and MTT assays were used to assess cell apoptosis and cell viability, respectively, and ERK, p-ERK, 

Stat3, p-Stat3, Akt, and p-Akt protein expressions were measured by Western blot.

Results: The results showed that ADAMTS8 expression was significantly lower in HCC tissues 

than that in adjacent non-tumor tissues. Moreover, ADAMTS8 expression was inversely associated 

with clinical stages and metastasis in patients with HCC. Furthermore, we found that transfection 

with exogenous ADAMTS8 inhibited proliferation and migration and induced apoptosis in HepG2 

cells. In the in vivo study, tumor growth of upregulated HepG2 cells in nude mice was significantly 

slower. Moreover, decreased ERK activity was detected after transfection with ADAMTS8.

Conclusion: These results indicate that low ADAMTS8 expression is a predictor of a poor 

prognosis in patients with HCC and that ADAMTS8 plays an important role in regulating HCC 

growth, invasion, and apoptosis by modulating the ERK signaling pathway. ADAMTS8 maybe 

a new target in HCC treatment.

Keywords: hepatocellular carcinoma, ADAMT8, apoptosis, invasion and metastasis, signal-

ing pathway

Introduction
Hepatocellular carcinoma (HCC) is a highly aggressive malignant tumor and represents 

the fifth most common cause of cancer-related death worldwide.1 HCC chemotherapy 

has clearly improved in past decades; however, the overall survival of patients with HCC 

remains unsatisfactory. Recurrence, chemotherapy resistance, and metastasis have become 

the main barriers to improvements in patient survival in the clinical setting. Furthermore, the 

exact molecular mechanisms underlying HCC progression currently remain unclear.2 The 

identification of the molecules that are involved in HCC progression and affect its prognosis 

may provide clinicians with effective targets for the clinical treatment of HCC.

A disintegrin and metallopeptidase with thrombospondin motifs (ADAMTSs) 

are a family of secreted, multi-domain, and extracellular zinc metalloproteinases 

comprising 19 members in humans.1–3 The members of the ADAMTS family have 
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one or more thrombospondin type 1 repeat domains in their 

ancillary regions.2 ADAMTS genes participate in a wide 

range of physiological processes, including extracellular 

matrix degradation – cell proliferation, apoptosis, migra-

tion, and invasion – and angiogenesis3–5 in a variety of 

diseases including thrombotic thrombocytopenic purpura,6,7 

osteoarthritis,8,9 and malignant tumors.4,10,11 Recent studies 

have provided evidence showing that ADAMTS expression 

is dysregulated in many types of tumors, including gastric, 

colorectal, pancreatic, lung, esophageal, nasopharyngeal, 

and breast tumors.12–16

ADAMTS8, also known as METH-2, is a novel member 

of the ADAMTS family and was originally identified as an 

antiangiogenic factor in a variety of tumors.15,16 Genetic and 

epigenetic analyses have supported the idea that ADAMTS8 

acts as an antitumor protease in esophageal squamous cell 

carcinoma and nasopharyngeal carcinoma. However, the 

clinical significance and novel roles of ADAMTS8 in HCC 

remain unclear. Given that ADAMTS8 has inhibitory effects 

on proliferation and invasion in various tumors, we hypoth-

esize that ADAMTS8 overexpression has similar effects on 

HCC cells. In this study, the clinical significance and the 

novel inhibitory effects of ADAMTS8 were evaluated to 

clarify the roles of the protein in HCC biological activity. 

Moreover, the underlying mechanisms responsible for the 

anticancer effects of ADAMTS8 were also investigated. 

These research findings will provide scientific support 

for the use of ADAMTS8 as a novel target in clinical 

HCC treatment.

Methods
Cell lines and reagents
Three hepatic carcinoma cell lines (SMMC-7721, HepG2, 

and Lm-3) and a normal liver cell line (LO-2) obtained from 

the Animal Center of the Fourth Hospital of Hebei Medical 

University were purchased from the Institute of Biochemistry 

and Cell Biology, Chinese Academy of Sciences (Shanghai, 

China), and the use of the cell lines was approved by the 

Clinical Research Ethics Committee of the Fourth Hospital 

of Hebei Medical University. The cell lines were cultured 

in RPMI-1640 medium (Sigma-Aldrich Co., St Louis, 

MO, USA) supplemented with 10% FBS (Thermo Fisher 

Scientific, Waltham, MA, USA) in a 5% CO
2
 humidified 

incubator at 37°C. The MTT assay kit was purchased from 

Sigma-Aldrich Co. The antibodies against ADAMTS8, 

p-ERK, p-Stat3, p-Akt, and β-actin were purchased from 

Abcam (Cambridge, UK). The Annexin V–FITC and 7-AAD 

double-staining kit was purchased from BD Biosciences 

(San Jose, CA, USA). The biotinylated secondary anti-

body and streptavidin-biotinylated horseradish peroxidase 

complex were obtained from Zhongshanjinqiao (Beijing, 

China). Lipofectamine™ 2000 and pPACKH1™ Lentivector 

Packaging Kit were supplied by System Biosciences (Palo 

Alto, CA, USA).

Liver samples of the patients with HCC
All biopsy specimens were obtained from patients with liver 

cancer who were treated in the Fourth Hospital of Hebei 

Medical University from January 2014 to December 2015. 

All tumor tissue specimens and corresponding non-tumor 

tissue specimens from the patients were snap-frozen in 

liquid nitrogen and stored at 80°C for immunohistochemical 

analysis. The cancer tissues and normal tissues were then 

routinely stained with H&E stain for pathological observa-

tion, and the expression of ADAMTS8 protein in both the 

cancer and normal tissues was determined by Western blot. 

All patients and controls gave informed consent to participate 

in the study, and the patients whose tissues were used in this 

research provided written informed consent, whose protocol 

was approved by the Clinical Research Ethics Committee of 

the Fourth Hospital of Hebei Medical University.

Immunohistochemistry
ADAMTS8 expression in the HCC tissue specimens was 

detected by immunohistochemical analysis using the 

streptavidin–peroxidase method, according to a previous 

study.17 Briefly, the HCC tissue sections were dewaxed, 

rehydrated, and retrieved, and then they were incubated 

with primary antibodies against ADAMTS8 for 3 hours at 

37°C before being incubated with a streptavidin-biotinylated 

horseradish peroxidase-conjugated secondary antibody. 

ADAMTS8 protein expression in the HCC tissue sections 

was visualized and classified based on the staining intensity 

and the positive cell percentage.

Cell viability assay
The effect of ADAMTS8 on HCC cell viability was deter-

mined by MTT assay. HepG2 cells were plated in 96-well 

plates (Thermo Fisher Scientific) at a density of 1×104 per 

well. Six duplicate wells were set up for each group. The cells 

were incubated in 200 µL of RPMI-1640 medium containing 

10% FBS. After incubating in a humidified atmosphere for 

12, 24, 36, 48, 60, or 72 hours at 37°C, the cells were treated 

with 5 mg/mL MTT solution (20 µL/well) and then incubated 

for an additional 2 hours at 37°C. To assess the effect of 

ADAMTS8 on cell viability, we measured the absorbance 
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at 492 nm using a microplate reader (Titertek Multiskan; 

Flow Laboratories, North Ryde, Australia). We also show a 

similar cell viability assay for 3D cultures to assess the effect 

of ADAMTS8 using 0.2, 0.4, 0.6, 0.8, 1.0, and 1.2 mg/mL 

antitumor drugs cisplatin (TCI, Shanghai, China).

Flow cytometry assay
The effect of ADAMTS8 on apoptosis was assessed by flow 

cytometry analysis. Each group of HepG2 cells were col-

lected after transfection for 48 hours, and washed twice with 

cold PBS and once in binding buffer, and then incubated with 

Annexin V–FITC and 7-AAD for 15 minutes, after which 

they were resuspended in ice-cold PBS and analyzed using 

a fluorescence-activated cell sorting (FACS) flow cytometer 

(FACSCalibur™; Becton Dickinson and Company, Franklin 

Lakes, NJ, USA). The data were analyzed using CellQuest 

Pro software.

Tumor cell migration and invasion assays
Tumor cell migration was assessed using wound healing 

assay. HepG2 cells were seeded at a density of 2×104 per well. 

The cell monolayer was scraped with a sterile micropipette 

tip, and then RPMI-1640 medium supplemented with 2% 

FBS was added into six-well culture plates after washing the 

cells thrice with serum-free medium. The first image of each 

scratch was acquired at time zero. Each scratch was then re-

examined and reimaged at the same location after 48 hours, 

and the size of the wound area was measured.

The HepG2 cell migration assay was performed in a 

24-well transwell chamber (Collaborative Biomedical; 

Becton Dickinson Labware, Bedford, MA, USA) containing 

a polycarbonate membrane filter with 8 µm pores. The 

chamber was precoated with 100 µg of Matrigel for the 

invasion assay (Becton Dickinson and Company). Briefly, 

2×105 HepG2 cells from different clones were seeded in the 

upper chamber and incubated in 500 µL of RPMI medium 

(without FBS), while 500 µL of medium with 10% FBS 

was placed in the lower chamber. The plates were incubated 

for 24 hours at 37°C. The cells on the lower surface of the 

membrane were then fixed in 4% formaldehyde and stained 

with 1% crystal violet in PBS for 5 minutes at room tem-

perature. These cells were considered migrating cells and 

were counted in five randomly selected fields in each filter 

at ×200 magnification.

Transfection
The transfection analyses were performed using a plas-

mid encoding human ADAMTS8 and a negative control 

(Vector). These plasmids labeled with GFP were designed 

by and purchased from Thermo Fisher Scientific. Cells 

were stably transfected with the packaged plasmids using 

Lipofectamine™ 2000 and a pPACKH1™ Lentivector 

Packaging Kit, according to the manufacturer’s protocol. 

Briefly, one day prior to transfection, HepG2 cells (106/well) 

were cultured in six-well tissue culture plates until they 

reached 50% confluence. The HepG2 cells were then 

stably transfected with ADAMTS8 packaged plasmids or 

empty vectors before being selected with G418 (500 µg/mL; 

Thermo Fisher Scientific) for 2 weeks. The cells were then 

collected and used for subsequent experiments.

Western blot analysis
HepG2 cells were lysed with 250 µL of lysis buffer. The lysates 

(40 µg per well of the SDS-PAGE gels) were subjected to 

SDS-PAGE before being electrotransferred onto a polyvi-

nylidene difluoride membrane (EMD Millipore, Billerica, 

MA, USA), which was incubated with different dilutions of 

primary antibodies against Akt (1:1,000), p-Akt (1:1,000), 

Stat3 (1:1,000), p-Stat3 (1:1,000), ERK (1:1,000), p-ERK 

(1:1,000), p53 (1:1,000), p21 (1:1,000), and β-actin (1:5,000) 

at 4°C overnight, followed by incubation with secondary 

antibody HRP-conjugated anti-mouse IgG (1:5,000 dilution; 

Thermo Fisher Scientific). Nonspecific antigen binding was 

blocked by BSA. The membranes were developed using an 

Odyssey Infrared Imaging System (LI-COR, Lincoln, NE, 

USA). The expression levels of the target proteins in each 

sample were normalized to those of β-actin.

In vivo tumor growth assay
Balb/c-nu mice were used for the in vivo tumor growth assay. 

Care was provided according to the National Research Coun-

cil Guide for the Care and Use of Laboratory Animals, and 

the experiments were approved by the Institutional Animal 

Care and Use Committees of Hebei Medical University, 

China. HepG2 cells from different clones were harvested 

with trypsin solution and then resuspended in PBS. Cells 

(1×106 cells/mouse) in 0.1 mL were subcutaneously injected 

into the null mice (Balb/c) beginning on the 9th day of the 

experiment. The mice were randomly divided into the fol-

lowing three groups (10 mice/group): GI, a blank control 

group treated with parental HepG2 cells; GII, a control-vector 

group treated with vector-transfected HepG2 cells; and GIII, 

an ADAMTS8 group treated with ADAMTS8-transfected 

HepG2 cells. The green fluorescent images for the xenograft 

were taken using an animal tissue imaging system (Xenogen 

IVIS Spectrum; PerkinElmer Inc., Waltham, MA, USA) once 
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in 2 weeks. The sizes of the tumors were measured, and then 

all the mice were sacrificed by cervical dislocation during 

weeks 2 and 4 of the experiment.

Statistical analysis
Statistical analysis was conducted with the SPSS software 

package version 13.0 (SPSS, Inc., Chicago, IL, USA). Chi-

squared tests were used to assess the clinical significance 

of ADAMTS8 expression. All data are presented as the 

mean ± SD of at least three independent experiments and 

were analyzed by one-way ANOVA or Student’s t-test. 

P-values ,0.05 and 0.01 were considered statistically 

significant.

Results
ADAMTS8 expression levels are 
decreased in HCC tissues
ADAMTS8 expression in HCC tissues and adjacent non-

tumor tissues was analyzed by immunohistochemistry. The 

present study showed that ADAMTS8 was expressed mainly 

in the cytoplasm and plasmalemma. No staining or only weak 

staining was observed in the HCC tissue specimens, while 

high ADAMTS8 expression was observed in the matched 

adjacent non-tumor tissue specimens. Positive ADAMTS8 

expression was noted in 17 (29.8%) of the 57 HCC speci-

mens and 22 (68.8%) of the adjacent non-tumor tissue 

specimens. Thus, ADAMTS8 expression was significantly 

decreased in the HCC tissue specimens compared with the 

adjacent non-tumor tissue specimens (P=0.01, Table 1, 

Figures 1 and 4D).

Associations between ADAMTS8 
expression and clinicopathological 
characteristics in patients with HCC
To characterize the clinical role of ADAMTS8 in HCC, we 

analyzed the relationships between ADAMTS8 expression 

in tumor tissues and the clinicopathological parameters 

of patients with HCC. As shown in Table 2, ADAMTS8 

protein expression was not related to gender, age, cirrhosis, 

tumor size, tumor differentiation, or tumor number but was 

significantly related to clinical stages and HCC metastasis. 

Patients with HCC of stage I and II and no metastasis had 

significantly higher ADAMTS8 expression levels than those 

with advanced HCC, stage III and IV, and metastasis, indi-

cating that ADAMTS8 expression is inversely correlated 

with HCC progression. These findings indicate that low 

ADAMTS8 expression is a predictor of worse clinical disease 

in patients with HCC.

ADAMTS8 retards proliferation and 
induces apoptosis in HCC cells
ADAMTS8 protein expression was assayed in various HCC 

cell lines, including the LM-3, HepG2, and SMMC-7721 

cell lines, and the normal liver cell line LO-5 by Western 

blotting (Figure 2A and C). ADAMTS8 protein expression 

was not detectable in HepG2 cells but was detectable in 

LM-3, SMMC-7721, and LO-5 cells. Thus, these HepG2 

cell lines were used in subsequent experiments.

As shown in Figure 2B, ADAMTS8 protein expression 

was not detectable in blank cells or cells transfected with 

empty vector. In contrast, HepG2 cells overexpressing 

ADAMTS8 as a result of transfection showed significantly 

increased ADAMTS8 protein expression.

To investigate the effect of ADAMTS8 on HCC cell pro-

liferation, we performed MTT assay. As shown in Figure 2D, 

transfection with ADAMTS8 significantly inhibited HepG2 

cell viability in ADAMTS8-transfected cells compared with 

non-transfected cells and cells transfected with vector alone. 

Furthermore, a similar cell viability assay using cisplatin 

further confirmed these results (Figure 4E).

To further assess the inhibitory effects of ADAMTS8 

on HCC cells, we performed flow cytometry to investigate 

whether overexpressing ADAMTS8 induced HepG2 cell 

apoptosis. As shown in Figure 2E and F, the percentage of 

Annexin V–FITC positive cells was significantly increased 

in the HCC cell lines stably transfected with ADAMTS8 

compared to the non-transfected cell lines and the cell lines 

transfected with vector alone. This finding suggests that the 

Table 1 ADAMTS8 protein expression in HCC tissues and adjacent non-tumor tissues

Group Number 
of cases

Protein expression Positive 
expression (%)

P-value

+
positive (++~++++)

-
negative (,++)

HCC tissues 61 19 42 29.5
Adjacent tissues 29 20 9 69.7 0.01*

Note: *P,0.05 was considered to be significant by χ2 test (Fisher’s exact test).
Abbreviations: ADAMTS, a disintegrin and metallopeptidase with thrombospondin motif; HCC, hepatocellular carcinoma.
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growth suppression observed in these cells was due to an 

increase in cell death.

ADAMTS8 inhibited HCC cell migration 
and invasion in vitro
Migration and invasion are important malignant features of 

HCC cells. The wound healing experiments revealed that 

HepG2 cell migration was inhibited after transfection with 

exogenous ADAMTS8 (Figure 3A and B), and the migration 

and invasion assay results showed that 98±6 cells migrated 

into the transwell filter after transfection with ADAMTS8. 

This number of cells was significantly lower than the corre-

sponding numbers of non-transfected and vector-transfected 

cells that migrated into the filter (179±7 and 191±4, respec-

tively) (Figure 3C), suggesting that ADAMTS8 impairs HCC 

cell migration and invasion ability.

Figure 1 ADAMTS8 expression in HCC tissues.
Notes: ADAMTS8 protein expression was assessed by immunohistochemical analysis. β-Actin was used as a loading control. (A) HCC tissues with ADAMTS8 expression 
(×200). Black arrow indicates the particular section for the high-resolution image. (B) HCC tissues without ADAMTS8 expression (×200).
Abbreviations: ADAMTS, a disintegrin and metallopeptidase with thrombospondin motif; HCC, hepatocellular carcinoma.

Table 2 Relationship between ADAMTS8 protein expression and the clinicopathological characteristics of patients with HCC

Parameters Number ADAMTS-8 P-value χ2

+
positive (++~++++)

-
negative (,++)

Gender 0.501 1.46
Male 49 15 34
Female 12 3 9

Age (years) 0.432 0.206
,50 20 7 13
$50 41 12 29

Clinical stages 0.026* 4.78
I+II 42 16 26
III+IV 19 2 17

Metastasis 0.030* 4.51
Yes 22 3 18
No 39 16 23

Cirrhosis 0.455 0.138
Yes 27 13 14
No 34 18 16

Size, cm 0.253 0.856
.5 35 19 16
,5 26 11 15

Histological grade 0.399 0.337
Good 12 5 7
Moderate or poor 49 25 24

Number of tumors 0.257 0.828
Single 28 12 16
Multiple 33 18 15

Note: *P,0.05 was considered to be significant by χ2 test.
Abbreviations: ADAMTS, a disintegrin and metallopeptidase with thrombospondin motif; HCC, hepatocellular carcinoma.
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The ERK signaling pathway maybe 
involved in ADAMTS8-induced HepG2 
cell inhibition
To identify the signaling pathway influenced by ADAMTS8, 

we evaluated the effect of ADAMTS8 on ERK and Akt/

Stat3 signaling pathway activities. It is well known that both 

the ERK and Akt/Stat3 signaling pathways play important 

roles in inhibiting HCC cell growth and inducing HCC cell 

apoptosis, and tumor suppressor p53 and its major target 

gene p21 are also involved in cell apoptosis, proliferation. As 

shown in Figure 4A and B, Western blotting assay showed 

that p-ERK expression but not p-Akt or p-Stat3 expression 

was affected by ADAMTS8 transfection. These data indi-

cate that ADAMTS8 affects the ERK signaling pathway, 

which regulates HepG2 growth, invasion, and apoptosis 

(Figure 6); however, the mechanism underlying the effects 

of ADAMTS8 on the ERK pathway remains unknown.

Effect of ADAMTS8 on HepG2 cell 
growth in vivo
In this study, the HCC model was used to evaluate the effect 

of transfection with endogenous ADAMTS8 on HepG2 

cell growth in mice. Growth curve analysis showed that the 

volumes of tumors overexpressing ADAMTS8 were signifi-

cantly lower than those of tumors transfected with blanks 

or control vector (P,0.01) (Figure 5A). The animal tissue 

imaging system indicated that ADAMTS8-overexpressing 

tumors were significantly smaller than those transfected with 

β β

Figure 2 The ability of ADAMTS8 to retard HCC cell proliferation in vitro.
Notes: (A) ADAMTS8 expression levels in different HCC cell lines. (B) ADAMTS8 protein expression in different HepG2 cell clones was analyzed by Western blotting. 
Blank group: parental cell lines; Vector group: cells stably transfected with vector alone; ADAMTS8 group: cells stably transfected with vector expressing ADAMTS8. 
(C) Quantification of results of A. (D) The ability of ADAMTS8 to retard HepG2 cell proliferation was analyzed by MTT assay. (E) The ability of ADAMTS8 to induce 
apoptosis in HepG2 cells was analyzed by flow cytometry. (F) Quantification of results of E. **P,0.01 compared with the blank control and control-vector groups.
Abbreviations: ADAMTS, a disintegrin and metallopeptidase with thrombospondin motif; HCC, hepatocellular carcinoma.
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Figure 3 Effects of ADAMTS8 on HCC cell migration and invasion ability.
Notes: (A) The effect of ADAMTS8 on HepG2 cell mobility was investigated by wound healing assay. The wounds were photographed, and the migration percentage in a 
representative experiment was measured using AxioVision software. **P,0.01 compared with the blank control and control-vector groups. (B) Quantification of results 
of A. (C) Representative transwell and Matrigel assay images and quantification of migrated and invaded cells. *P,0.05, **P,0.01 compared with the blank control and 
control-vector groups.
Abbreviations: ADAMTS, a disintegrin and metallopeptidase with thrombospondin motif; HCC, hepatocellular carcinoma.

vector alone (Figure 5B). We analyzed the expression levels 

of pERK and p53 in vivo (Figure 4C). All of the above results 

indicate that ADAMTS8 plays an important role in inhibiting 

HCC cell growth in vivo.

Discussion
HCC is one of the deadliest malignant tumors of the diges-

tive system.5 Chemotherapy and radiotherapy remain the 

first-line treatments for HCC. However, HCC metastasis 

and reoccurrence often lead to treatment failure and patient 

death. Furthermore, to date, the exact mechanism that induces 

tumor cell invasion and migration has not been clarified. 

The development of strategies designed to avoid metastasis 

remains among the most difficult problems associated with 

HCC treatment. Investigation of the mechanisms underlying 

metastasis may provide clinicians with useful targets through 

which to treat patients with HCC.

ADAMTS8 overexpression reportedly inhibits growth 

and metastasis by suppressing promoter methylation and 

angiogenesis in a variety of tumor tissues. Furthermore, 
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β

β

β
β

Figure 4 Effects of ADAMTS8 on ERK and Stat3/Akt signaling pathway expressions in HepG2 cells.
Notes: (A) Western blotting assays of ERK, Stat3, Akt, p-ERK, p-Stat3, and p-Akt protein expressions in HepG2 cells. β-Actin was used as an internal loading control. 
(B) Western blotting assays of p53 and p21 protein expressions in HepG2 cells. (C) Western blotting assays of p53 and p-ERK protein expressions in vivo. (D) Western 
blotting assays of ADAMTS8 protein expression in patients with HCC tissues. Line 1, 3, 5: HCC tissues and Line 2, 4, 6: corresponding non-tumor tissues. (E) MTT assay 
analyzed the ability of ADAMTS8 to retard HepG2 cell proliferation using antitumor drug cisplatin.
Abbreviations: ADAMTS, a disintegrin and metallopeptidase with thrombospondin motif; HCC, hepatocellular carcinoma.

it has been reported that higher levels of ADAMTS8 have 

a poorer clinical prognosis in human breast carcinoma and 

breast invasive ductal carcinoma.18,19 However, the physi-

ological role of the protein is poorly understood.7–9 Moreover, 

to date, the role of ADAMTS8 in HCC metastasis has not 

been clarified.

In the present study, we analyzed the significance of 

ADAMTS8 protein expression in HCC tissues and demon-

strated that aberrantly low ADAMTS8 expression was nega-

tively correlated with HCC clinical stages and metastasis. 

Our findings indicated that low ADAMTS8 expression in 

tumor tissues maybe a predictor of poor prognosis in HCC. 

These results were in good agreement with those of previous 

studies on the clinical role of ADAMTS8 in lung and brain 

malignancies.2,21

Furthermore, the MTT assay results showed that trans-

fection with endogenous ADAMTS8 significantly retards 

HepG2 cell growth, and a similar cell viability assay using 

cisplatin further verified these results.

Additionally, we observed a significant increase in 

apoptosis levels in HepG2 cells overexpressing ADAMTS8, 

suggesting that apoptosis induction maybe involved in 

ADAMTS8-mediated inhibition of HCC cell proliferation.

Moreover, the wound healing and transwell experiments 

revealed that HepG2 cell migration and invasion were inhib-

ited after transfection with ADAMTS8, suggesting that the 

malignant phenotypes of the HCC cell lines are mitigated 

by ADAMTS8.

To determine the mechanism underlying ADAMTS8- 

mediated apoptosis, we assessed ERK and Akt/Stat3 sig-

naling pathway activities in HepG2 cells transfected with 

endogenous ADAMTS8. It is well known that ERK and Akt/

Stat3 signaling pathway activities play a key role in regulating 

the apoptosis of various tumors, including HCC.20,21 A previ-

ous report showed that ERK signaling pathway activation 

leads to increases in the expression of the novel anti-apoptosis 

protein Bcl-2 and the blockage of apoptosis.22,23 It is has been 

reported that increased ADAMTS8 expression suppresses 

ERK signaling pathway activity by inhibiting EGF protein 

expression in breast and lung cancers.20–22 Overexpressing 

ADAMTS8 had a similar effect in HCC cells in the present 

study. Therefore, ADAMTS8 overexpression-induced ERK 
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Figure 5 Effects of ADAMTS8 on HCC cell growth in vivo.
Notes: (A) Xenograft tumor growth curves. (B) The tumor tissues were observed using an animal tissue imaging system.
Abbreviations: ADAMTS, a disintegrin and metallopeptidase with thrombospondin motif; HCC, hepatocellular carcinoma.

signaling pathway suppression in HepG2 cells maybe a key 

factor in improving cell apoptosis levels.

The mouse model showed that in vivo tumor growth was 

significantly slower in tumors derived from ADAMTS8-

overexpressing HepG2 cells than in those derived from 

non-ADAMTS8-overexpressing HepG2 cells, indicating 

that ADAMTS8-overexpressing xenograft tumors exhibit a 

relatively benign phenotype.

Conclusion
In summary, we found that ADAMTS8 inhibits HCC growth 

and invasion by inducing apoptosis via the ERK signaling 

pathway. ADAMTS8 modulates ERK activity so as to change Figure 6 A schematic diagram of the present finding.
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its transcriptional activity for downstream targets. Therefore, 

ADAMTS8 maybe a target in the clinical treatment of HCC.
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