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a-Mangostin Induces Apoptosis
in Human Osteosarcoma Cells Through
ROS-Mediated Endoplasmic Reticulum
Stress via the WNT Pathway

Shengsen Yang1, Fei Zhou2, Yi Dong1, and Fei Ren3

Abstract
a-mangostin has been confirmed to promote the apoptosis of MG-63 cells, but its specific pro-apoptosis mechanism in
osteosarcoma (OS) remains further investigation. Here, we demonstrated that a-mangostin restrained the viability of OS cells
(143B and Saos-2), but had little effect on the growth of normal human osteoblast. a-mangostin increased OS cell apoptosis by
activating the caspase-3/8 cascade. Besides, a-mangostin induced endoplasmic reticulum (ER) stress and restrained the Wnt/b-
catenin pathway activity. 4PBA (an ER stress inhibitor) or LiCl (an effective Wnt activator) treatment effectively hindered
a-mangostin-induced apoptosis and the caspase-3/8 cascade. Furthermore, we also found that a-mangostin induced ER stress
by promoting ROS production. And ER stress-mediated apoptosis caused by ROS accumulation depended on the inactivation
of Wnt/b-catenin pathway. In addition, a-mangostin significantly hindered the growth of xenograft tumors, induced the
expression of ER stress marker proteins and activation of the caspase-3/8 cascade, and restrained the Wnt/b-catenin signaling
in vivo. In short, ROS-mediated ER stress was involved in a-mangostin triggered apoptosis, which might depended on Wnt/b-
catenin signaling inactivation.
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Introduction

Osteosarcoma (OS) is the most common malignant bone

tumor that primarily affects children and adolescents1.

Although it has a lower prevalence than other solid tumors,

it can be fatal if not detected and treated early2. It is char-

acterized by rapid cell growth, high metastatic potential, and

local infiltration of other organs3,4. Currently, the treatment

of osteosarcoma includes surgery, radiation therapy and che-

motherapy or a combination of these treatments, but its

5-year survival rate is still poor5. The inability to control the

local metastasis of osteosarcoma has become a difficult point

in its treatment, so it is necessary to find a new and effective

anti-OS treatment drug.

In recent years, natural products have attracted much

attention in cancer prevention and treatment due to their

limited toxicity and various biological activities6. Mangos-

teen (Garcinia mangostana) is a tropical fruit growing in

Southeast Asia, and its peel is a traditional medicine for

many diseases7. a-mangostin is a natural compound isolated

from mangosteen. It has various biological effects, such as

anti-inflammatory, anti-oxidant, anti-fungal and anti-tumor8.

a-mangostin has been confirmed to have anti-proliferative

and pro-apoptotic effects in many cancers9–11. It is reported

that a-mangostin induces endoplasmic reticulum (ER) stress

in human breast cancer cells12. In addition, a-mangostin

induces apoptosis in MG63 cells13, while the specific

mechanism by which a-mangostin induces apoptosis in OS

cells is obscure.
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Endoplasmic reticulum (ER) stress-activated unfolded

protein response (UPR) is the main pre-survival response

and plays an active role in canceration and tumor progres-

sion14,15. However, prolonged or severe UPR will induce

cancer cell apoptosis16. ER stress involves three transmem-

brane receptors: protein kinase R-like endoplasmic reticu-

lum kinase (PERK), inositolrequiring enzyme 1 (IRE1),

and activating transcription factor 6 (ATF6)17. PERK and

IRE1 are activated by separation from CHOP (C/EBP

homologous protein) and then induce phosphorylation of

the eukaryotic translation initiation factor 2 subunit a
(eIF-2a)/ATF-4/CHOP signaling pathway, which stimu-

lates apoptosis and cell death through multiple downstream

targets17. ER stress has been demonstrated to be involved in

OS cell apoptosis18, revealing that induction of ER-

dependent cell death may be an effective method to elim-

inate OS cells. Whether the mechanism of a-mangostin

inducing apoptosis in human OS cells involves ER stress

remains further investigation.

In this study, we found that a-mangostin inhibited cell

viability and promoted apoptosis in 143B and Saos-2 cells.

Subsequent mechanism studies indicated that ROS-mediated

ER stress was involved in a-mangostin triggered apoptosis,

which might depended on the inactivation of Wnt/b-catenin

pathway.

Materials and Methods

Cell Culture and Treatment

143B, Saos-2 and hFOB cell lines were obtained from the

American Type Culture Collection (ATCC, Manassas, VA,

USA). Cells were cultured in the DMEM (Thermo Fisher

Scientific, Waltham, MA, USA) medium supplemented with

10% fetal calf serum (Gibco, Rockville, MD). All cell lines

were cultured at 37�C in a cell incubator with a humidified

atmosphere of 5% CO2.

a-Mangostin was purchased from Sigma-Aldrich

(M3824) with a purity of > 98%.

Cell Viability Assay

Cell viability was measured with the MTT assay. Briefly,

2�104 cells were treated with 0, 10, 20, 30, 40, and 50 mM a-

mangostin for either 24 or 48 h in 24-well plates. At the end

of treatment, 10 mL MTT reagent (5 mg/ml in PBS) were

added into each well, and the cells were incubated at 37�C
for 4 h. Then, DMSO was added to each well and the absor-

bance was measured with a microplate reader (Tecan, Man-

nedorf, Switzerland) at a wavelength of 590 nm. The

experiments were performed in triplicate.

Apoptosis Assay

Early apoptosis detection was performed using a FITC-

labeled Annexin V/PI Apoptosis Detection kit (BD Bio-

sciences, CA, USA). 2�105 cells were seeded in 6-cm

dishes. After treatment, the cells were collected, and then

fixed and stained in 1� binding buffer (140 mM NaCl, 10

mM HEPES/NaOH, and 2.5 mM CaCl) with 5 mL of FITC-

conjugated Annexin V and 5 mL of PI solution for 30 min at

room temperature in the dark. The apoptotic cells were

detected with a flow cytometer (FACSCalibur, BD Bios-

ciences) and the data were analyzed by using Cell Quest

software.

Measurement of Intracellular Reactive Oxygen Species
(ROS)

2,7’-dichlorodihydrofluorescein diacetate (DCFDA; Invitro-

gen) was used to measure the intracellular ROS. Briefly,

cells (2�105/mL) were seeded in 6-cm dishes, after treat-

ment, the cells were collected and incubated with DCF-DA

(10 mM) at 37 �C for 30 min in the dark. After washing twice

with PBS, the fluorescence intensity was measured by the

microplate reader (Molecular Devices, CA, USA) at an exci-

tation wave-length of 485 nm and an emission wavelength of

538 nm.

Western Blotting

Proteins from tissues and cells were extracted by using RIPA

buffer (Thermo Fisher Scientific, Waltham, MA, USA).

Nuclear and Cytoplasmic Protein Extraction Kit (KeyGEN

Biotech, Jiangsu, China) was used to extract nuclear and

cytoplasmic protein. The protein concentration of each sam-

ple was detected using a BCA protein quantification kit.

20 mL of protein samples were separated by 10% sodium

dodecyl sulfate polyacrylamide gel (SDS-PAGE) at 120 V

for 2 h, and then transferred onto PVDF membranes (Milli-

pore, Boston, MA, USA) at 250 mA for 1.5-2.5 h. Next, the

membranes were blocked for 2 h with 5% non-fat dry milk

buffer at room temperature, and then incubated with the

primary antibodies at 4�C overnight. After washing, the

membranes were incubated with HRP-conjugated secondary

antibody at room temperature for 1 h. Antibodies against

b-actin (ab115777; 1:200), Histone H3 (ab1791; 1:4000),

phosphorylated-glycogen synthase kinase 3b (p-Gsk3b
(Ser9); ab131097; 1:1000), PERK (ab229912; 1:1000),

ATF6 (ab37149; 1:800), and Gsk3b (ab93926; 1:1000) were

purchased from Abcam (Cambridge, UK). Antibodies

against b-catenin (#37447; 1:1000), Caspase-3 (#9662;

1:1000), Cleaved-Caspase-3 (#9654; 1:1000), Caspase-8

(#4790; 1:1000), Cleaved-Caspase-8 (#9748; 1:1000) and

CHOP (#2895; 1:1000) were purchased from Cell Signaling

Technology (Beverly, MA, USA). The reaction was visua-

lized using an enhanced chemiluminescence (ECL) reagent

(Millipore, Billerica, MA, USA). The protein abundances

were detected using ChemiDoc XRS Imaging System

(Bio-Rad, Hercules, CA, USA).
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Xenografts

Adult female athymic BALB/c nude mice (18-20 g, 5 weeks

old) were purchased from Vital River Laboratory Animal

Technology (Beijing, China). Mice were fed under

pathogen-free conditions (22+2�C; relative humidity, 50%
+ 10%) with free access to sterile water and food under a

12 h dark/light cycle. They were housed in individually ven-

tilated cages: six per cage, with 4-6 mm of disinfectant corn-

cob bedding. 143B cells (5 � 106/0.1 ml/mouse) were

suspended in sterile PBS and subcutaneously injected into

mice. When the tumors had reached an average volume of

200 mm3, a-mangostin was intraperitoneally injected at 5 and

20 mg/kg (dissolved in 0.2 ml olive oil) once a day until the

mice were killed. Mice in control group were intraperitoneally

injected with olive oil once a day. Tumor growth was deter-

mined with vernier calipers every 3 days, and the tumor vol-

ume was estimated using the formula: tumor volume ¼ 0.5 �
length � width 2. At the end of the experiment, mice were

euthanized 24 h after the last administration, and the tumors

were weighed. All procedures conducted were in accordance

with the guidelines for the use and care of laboratory animals.

The study was approved by the Ethics Committee of General

Hospital of Ningxia Medical University (Yinchuan).

Statistical Analysis

Statistical analysis was performed using SPSS 22.0 software.

Data were presented as the mean + SEM and analyzed by

using Student’s t-test and one-way analysis of variance

(ANOVA). Significance was accepted at the P < 0.05.

Results

a-Mangostin Inhibits Cell Viability in Human
Osteosarcoma Cells

Researches have displayed that a-mangostin restrains the

viability of many cancer cells. To explore the inhibitory

effect of a-mangostin on cell viability in osteosarcoma cell

lines and normal human osteogenic cells, the 143B, Saos-2

and hFOB cells were treated by a-mangostin (0, 10, 20, 30,

40, and 50 mM) for 24 and 48 h, and cell viability were

assessed by MTT assay. The results showed that a-mangos-

tin suppressed cell viability of 143B and Saos-2 cells in

a concentration-dependent and time-dependent manner

(Fig. 1C, D). No obvious changes in cell viability was mea-

sured in normal human osteoblasts (Fig. 1B), revealing that

a-mangostin had little toxicity to normal cells.

a-Mangostin Induces Apoptosis in 143B and Saos-2
Cells

It has been reported that a-mangostin induces apoptosis and

inhibits epithelial-mesenchymal transition (EMT) in MG-63

cells13. We aimed to investigate the effect of a-mangostin on

apoptosis of 143B and Saos-2 cells. Cells were treated by

different concentrations of a-mangostin (0, 10, 20, and

Figure 1. a-mangostin inhibits cell viability in human osteosarcoma cells. (A) Molecular structure of a-mangostin. (B–D) hFOB, 143B and
Saos-2 cells were treated by different concentrations of a-mangostin (0, 10, 20, 30, 40, and 50 mM) for 24 and 48 h, and the cell viability was
detected with MTT assay. N ¼ 5, *P < 0.05, **P < 0.01.

Yang et al 3



30 mM) for 24 h. Cell apoptosis was increased with the

increasing concentration of a-mangostin (Fig. 2A). Subse-

quent research found that a-mangostin notably upregulated

the expression of cleaved-caspase-3 and -8 (Fig. 2B). More-

over, the pretreatment of Z-VAD (a pan-caspase inhibitor)

on 143B and Saos-2 cells for 2 h markedly reversed the

effect of a-mangostin on cell viability (Fig. 2C), suggesting

that a-mangostin induced apoptosis by activating the caspase

pathway in 143B and Saos-2 cells.

a-Mangostin Induces Endoplasmic Reticulum (ER)
Stress in 143B and SAOS-2 Cells

To explore if a-mangostin induced ER stress in OS cells,

the protein levels of CHOP, and the UPR markers were

detected. The data showed that the protein levels of CHOP,

PERK and ATF6 were upregulated following a-mangostin

treatment in 143B and Saos-2 cells (Fig. 3A). Next, to

further investigate the role of ER stress in a-mangostin-

induced apoptosis, an ER stress inhibitor (4PBA) was

applied to the cells which were treated or untreated by

a-mangostin. As shown in Fig. 3B, 4PBA treatment obser-

vably reversed the increased expression of CHOP, PERK

and ATF6 induced by a-mangostin. As a comparison,

4PBA treatment alone did not alter the protein levels of the

above proteins (Fig. 3B). Furthermore, 4PBA treatment

notably restrained the effect of a-mangostin on apoptosis

and cleaved-caspase-3/8 expression (Fig. 3C, D). While,

4PBA treatment alone had no significant effect on apopto-

sis and caspase-3/8 expression.

a-Mangostin Impedes the Activation of WNT/b-
Catenin Signaling in 143B and SAOS-2 Cells

Several reports indicate that Wnt/b-catenin pathway plays a

pivotal role in the apoptosis inhibition. Zhao at al. have

shown that b-Elemonic acid suppressed the growth of human

Osteosarcoma by inducing ER stress and restraining Wnt/

b-catenin signaling18. Hence, we examined whether this

pathway is functionally involved in the pro-apoptotic effect

of a-mangostin. The results revealed that a-mangostin treat-

ment restrained the protein levels of Wnt3a and p-Gsk3b
(Ser9), while increased Gsk3b protein expression (Fig. 4A).

Figure 2. a-mangostin induces apoptosis in 143B and Saos-2 cells.
143B and Saos-2 cells were treated by different concentrations of
a-mangostin (0, 10, 20, 30 mM) for 24 h. (A) Cell apoptosis was
detected with Annexin V/PI staining by flow cytometry analysis. (B)
The protein levels of cleaved-caspase-3/8 were detected by West-
ern blotting. (C) Z-VAD (20 mM) was applied to the 143B and Saos-
2 cells which were treated or untreated by a-mangostin (30 mM),
and the cell viability was detected by MTT assay. N ¼ 5, *P < 0.05,
**P < 0.01.

Figure 3. a-mangostin induces ER stress in 143B and Saos-2 cells.
(A) 143B and Saos-2 cells were treated by different concentrations
of a-mangostin (0, 10, 20, 30 mM) for 24 h, and the protein levels of
CHOP, PERK, and ATF6 were detected. 4PBA (5 mM) was applied
to the cells treated or untreated by a-mangostin (30 mM), and (B)
the protein levels of CHOP, PERK and ATF6 were analyzed. (C)
Cell apoptosis was determined with Annexin V/PI staining by flow
cytometry analysis. (D) The protein expression of cleaved-caspase-
3/8 was measured. N¼5, *P < 0.05, **P < 0.01.
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Moreover, a-mangostin suppressed the b-catenin protein level

in nucleus in a dose-dependent fashion (Fig. 4B).

ER Stress-Mediated Apoptosis Induced by a-Mangostin
Depends on Wnt/b-Catenin Signaling Inactivation

To further study the role of Wnt/b-catenin pathway in a-

mangostin-induced apoptosis, 143B and Saos-2 cells were

treated by a-mangostin alone or together with LiCl (an inhi-

bitor of Gsk3b). We found that LiCl treatment reversed the

upregulation of Gsk3b protein expression and the reduction

of nuclear b-catenin expression caused by a-mangostin treat-

ment (Fig. 5A, B). In addition, cell apoptosis and the protein

levels of cleaved-caspase-3/8 were declined in a-mangostin

and LiCl co-treated group compared with a-mangostin

treated group (Fig. 5C, D).

a-Mangostin Increases Intracellular ROS Levels in
143B and SAOS-2 Cells

A research shows that a-mangostin enhances ROS genera-

tion, leads to ASK1/p38 activation, and induces cervical

cancer cell apoptosis19. We evaluated the effect of a-man-

gostin on ROS level. As expected, the ROS production was

increased following a-mangostin treatment in a dose-

dependent manner in 143B and Saos-2 cells (Fig. 6A).

Moreover, NAC (a ROS scavenger) observably reduced

a-mangostin-induced ROS generation (Fig. 6B). Besides,

NAC also rescued a-mangostin induced increase in apopto-

sis, activation in the caspase-3/8 cascade, and upregulation

in CHOP and ATF6 expression (Fig. 6C–E). Moreover,

NAC could not reverse the down-regulated expression of

Wnt3a caused by a-mangostin. In addition, the protein levels

Figure 4. a-mangostin impedes the activation of Wnt/b-catenin
signaling in 143B and Saos-2 cells. 143B and Saos-2 cells were
treated by different concentrations of a-mangostin (0, 10, 20,
30 mM) for 24 h, and (A) the protein levels of Wnt3a, p-Gsk3b
(Ser9) and Gsk3b in cytoplasm, and (B) the expression of b-catenin
in nucleus were measured. N ¼ 5, *P < 0.05.

Figure 5. ER stress-mediated apoptosis induced by a-mangostin
depends on Wnt/b-catenin signaling inactivation. 143B and Saos-2
cells were treated by a-mangostin (30 mM) alone or together with
LiCl (10 mM) for 24 h. (A, B) The protein levels of Gsk3b and
nuclear b-catenin were analyzed. (C) Cell apoptosis was detected
with flow cytometry. (D) The protein levels of cleaved-caspase-3/8
were determined. N¼5, *P < 0.05, **P < 0.01.
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of p-Gsk3b (Ser9) and nuclear b-catenin were increased in

NAC and a-mangostin co-treated group compared with

a-mangostin treatment group (Fig. 6F, G). However, NAC

treatment alone had no significant effect on apoptosis, ER

stress and Wnt/b-catenin pathway activity (Fig. 6C–G).

a-Mangostin Inhibits Tumor Growth in 143B
Xenografted Mice

To evaluate whether a-mangostin had an inhibitory effect on

tumor growth in vivo, 143B cells were subcutaneously

injected into nude mice. When the tumors had reached an

average volume of 200 mm3, a-mangostin were intraperito-

neally injected daily at a concentration of 5 and 20 mg/kg.

Our data displayed that administration with a-mangostin

resulted in a remarkable suppression of tumor volume and

weight in a dose-dependent manner (Fig. 7A, B). Besides,

the expression of cleaved-caspase-3/8 in tumor tissues were

observably up-regulated after the injection of a-mangostin

(Fig. 7C). Moreover, the protein levels of Wnt3a and

p-Gsk3b (Ser9) in tumor tissues were significantly down-

regulated (Fig. 7D), and the nuclear accumulation of b-cate-

nin was also reduced after administration with a-mangostin

(Fig. 7E). In addition, the protein expression of CHOP and

ATF6 was observably increased after a-mangostin treatment

(Fig. 7F).

Discussion

Our results indicated that a-mangostin induced ER stress by

promoting the production of ROS, and then suppressed the

nuclear transfer of b-catenin, which in turn activated the

caspase3/8 cascade, thereby promoting OS cell apoptosis.

Moreover, a-mangostin also inhibited the nuclear accumula-

tion of b-catenin by restraining Wnt3a (Fig. 8).

The peel of mangosteen contains a high concentration of

flavonoids, and a-mangiferin has been identified as the most

abundant flavonoid20. It is attractive because of its abun-

dance and broad prospects for development. a-mangostin

has anti-cancer and anti-proliferative effects on many types

of cancers21. Existing evidence indicates that a-mangostin

generally induces cell cycle arrest and apoptosis in cancer

cells22. a-mangostin accelerates the apoptosis of mouse skin

tumor cells induced by 9,10-dimethylbenz[a]anthracene

(DMBA)/TPA Perish7. In athymic nude mice, a-mangostin

induces apoptosis and cell cycle arrest in prostate cancer

cells23. Besides, a-mangostin inhibits cell viability and

induces apoptosis in MG63 cells13. In addition, a-mangostin

inhibits tumor growth in vivo in some cancers, such as pros-

tate cancer, hepatoma and breast cancer21,23. In this study,

we found that a-mangostin suppressed cell viability of 143B

and Saos-2 cells in a concentration-dependent and time-

dependent manner. Moreover, a-mangostin notably upregu-

lated the expression of cleaved-caspase-3/8, and a

pan-caspase inhibitor (Z-VAD) markedly reversed the effect

of a-mangostin on cell viability, suggesting that a-mangostin

induced apoptosis by activating caspase pathway. The in vivo

experiments demonstrated that a-mangostin resulted in a

remarkable suppression on tumor volume and weight of

143B xenografts.

Recent studies have shown that ER stress is associated

with neurodegenerative diseases, inflammatory diseases,

metabolic disorders and cancers24. Besides, ER stress is con-

sidered to be an important regulator of many cellular patho-

logical processes, including cancer cell death pathways

under the action of anticancer drugs25. Increasing evidence

has suggested that ER stress plays an important role in the

regulation of apoptosis26. It has been reported that increased

ER stress causes OS cell apoptosis. Wang et al. found that

induction of OS cell apoptosis is enhanced by stimulation of

enhanced ER stress via the PERK/eIF2a/ATF4/CHOP

pathway27. ER stress is involved in nimbolide-induced OS

Figure 6. a-Mangostin increases intracellular ROS level in 143B
and Saos-2 cells. (A) 143B and Saos-2 cells were treated with dif-
ferent concentrations of a-mangostin (0, 10, 20 and 30 mM) for 24
h, and the ROS production was detected by DCF-DA staining. 143B
and Saos-2 cells were pre-treated by NAC (2 mM) for 2 h, then co-
treated with a-mangostin (30 mM) for 24 h. (B) The ROS produc-
tion was measured by DCF-DA staining. (C) Cell apoptosis was
analyzed with flow cytometry. (D, E) The protein levels of
cleaved-caspase-3/8, CHOP and ATF6 were determined. (F, G) The
expression of Wnt3a, p-Gsk3b and nuclear b-catenin was analyzed.
N ¼ 5, *P < 0.05, **P < 0.01.
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cell apoptosis28. Furthermore, a-mangiferin induces ER

stress and autophagy in human breast cancer cells12. Our

data revealed that a-mangostin induced ER stress by increas-

ing the protein levels of CHOP, PERK and ATF6. Besides,

an ER stress inhibitor (4PBA) notably restrained the effect of

a-mangostin on apoptosis and the caspase-3/8 cascade, indi-

cating that a-mangostin might increase apoptosis through

inducing ER stress.

ROS plays an important role in cancer progression by

stimulating cell growth and genetic instability 5. ROS pro-

foundly affects many cellular responses, including protein

kinase activation, cell cycle progression, and apoptotic cell

death29. Basic levels of ROS are essential for cell physiolo-

gical functions, but excessive ROS formation induce apop-

tosis and cell cycle arrest in cancers30. Increasing data

display that ROS interferes with ER protein folding and

induces ER stress, thereby activating UPR to resolve the

protein folding defect29. A recent research shows that a che-

motherapeutic agent induce necrotic or apoptotic cell death

of cancer cells by stimulating ROS generation5. Therefore,

Figure 7. a-mangostin inhibits tumor growth in 143B xenografted mice. 143B cells (5 � 106/0.1 ml/mouse) were subcutaneously
injected into mice. When the tumors had reached an average volume of 200 mm3, a-mangostin of different concentrations were
intraperitoneally injected at 5 and 20 mg/kg (dissolved in 0.2 ml olive oil) once a day until the mice were killed. (A) Tumor volume was
measured every 3 days for 21 days. (B) At the end of the experiment, mice were sacrificed, and tumors were excised to measure
the weight. (C–F) The protein levels of cleaved-caspase-3/8, Wnt3a, p-Gsk3b, nuclear b-catenin, CHOP and ATF6 were determined.
N ¼ 10, *P < 0.05, **P < 0.01.

Figure 8. A schematic diagram for the role of a-mangostin on
osteosarcoma cell apoptosis. By increasing ROS level, a-mangostin
induced ER stress and impeded the nuclear accumulation of b-cate-
nin. Then, the caspase3/8 cascade was activated, and OS cell apop-
tosis was increased. Moreover, a-mangostin also inhibited the
nuclear transport of b-catenin by restraining Wnt3a. NAC treat-
ment could effectively eliminate the generation of ROS induced by
a-mangostin.
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ROS has been identified as a potential target for finding new

anticancer drugs. We demonstrated that the ROS production

was increased following a-mangostin treatment in a dose-

dependent manner. Besides, a ROS scavenger (NAC) res-

cued a-mangostin induced ER stress, ROS generation and

cell apoptosis, as well as the activation of the caspase-3/8

cascade. In addition, NAC also reversed the decrease of

p-Gsk3b (Ser9) and nuclear b-catenin expression caused

by a-mangostin. However, NAC had no significant effect

on the down-regulated expression of Wnt3a caused by

a-mangostin.

Excessive activation of Wnt/b-catenin pathway induces

abnormal cell proliferation and inhibit apoptosis, which is

helpful for tumorigenesis and development31. This pathway

is involved in the regulation of OS cell behavior, including

cell proliferation, apoptosis, metastasis and chemical resis-

tance. For instance, zinc promotes apoptosis in osteosarcoma

by activating the Wnt-3a/b-catenin pathway32. The protein

methyltransferase SETD2 inhibits the growth of osteosar-

coma cells by inhibiting the Wnt/b-catenin signaling33. Sev-

eral researches have revealed the correlation between ER

stress and Wnt pathway. Horndasch et al. demonstrate that

CHOP is an inhibitor of the classical Wnt pathway in Xeno-

pus embryos and mammalian cells34. Song et al. find that

endoplasmic reticulum stress may lead to the possibility of

p-Gsk3b (Ser9) dephosphorylation35. Our results displayed

that a-mangostin impeded the activation of Wnt/b-catenin

signaling by restraining Wnt3a, p-Gsk3b (Ser9) and nuclear

b-catenin expression and increasing Gsk3b expression.

Moreover, LiCl prominently reversed a-mangostin-induced

increase in apoptosis and activation in the caspase-3/8 cas-

cade, suggesting that a-mangostin-mediated apoptosis

depended on Wnt/b-catenin signaling inactivation.

In the present study, we testified that ER stress was

involved in a-mangostin-induced apoptosis, which mediated

by ROS and depended on Wnt/b-catenin signaling inactiva-

tion. Moreover, a-Mangosteen had a significant inhibitory

effect on the growth of 143B xenograft. Our findings might

provide a novel idea for the treatment of osteosarcoma with

plant compounds.
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