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I read with great interest the recent article “Ar-
tesunate inhibits growth and induces apoptosis in 
human osteosarcoma HOS cell line in vitro and in 
vivo” by Xu et al. (2011), published in Journal of 
Zhejiang University-SCIENCE B (Biomedicine & 
Biotechnology). Artesunate exerts anti-neoplastic 
effects in a number of systemic malignancies besides  
osteosarcomas.  

Artesunate exerts anti-proliferative effects in 
pulmonary adenocarcinomas. It mediates these anti- 
neoplastic effects by virtue of activating Bak (Zhou et 
al., 2012). At the same time, it down-regulates epi-
dermal growth factor receptor expression. This results 
in augmented non-caspase dependent apoptosis in the 
adenocarcinoma cells. Artesunate mediated apoptosis 
is time as well as dose dependent. Interestingly, AIF 
and Bim play significant roles in this Bak-dependent 
accentuated apoptosis (Ma et al., 2011). Adenosine 
triphosphate (ATP)-binding cassette subfamily G 
member 2 (ABCG2) expression is also attenuated 
while transcription of matrix metallopeptidase 7 
(MMP-7) is also down-regulated (Zhao et al., 2011). 
In addition, arsenuate enhances the radio- 
sensitization of lung carcinoma cells. It mediates this 
effect by down-regulating cyclin B1 expression, re-
sulting in augmented G2/M phase arrest (Rasheed et 

al., 2010).  
Similarly, artesunate exhibits anti-neoplastic 

effects in breast carcinomas. Artesunate administra-
tion is typically accompanied by attenuated turnover 
as well as accentuated peri-nuclear localization of 
autophagosomes in the breast carcinoma cells. Mi-
tochondrial outer membrane permeability is typically 
augmented. As a result, artesunate augments pro-
grammed cellular decline in breast carcinoma cells 
(Hamacher-Brady et al., 2011). Lysosomal iron plays 
a major role in the production of reactive oxygen 
species (ROS). Similarly, artesunate inhibits the 
PI3K/Akt signaling pathway in cervical malignan-
cies. The expression of Bcl-xL is markedly attenu-
ated. As a result, it accentuates tumor necrosis  
factor-related apoptosis-inducing ligand (TRAIL) 
induced intrinsic as well as extrinsic apoptosis in 
these cancers (Thanaketpaisarn et al., 2011). It also 
decreases TRAIL induced nuclear factor-κB (NF-κB) 
activity. 

Artesunate also exerts anti-neoplastic effects in 
skin malignancies. It mediates these effects by 
up-regulating p21. At the same time it down- 
regulates cyclin D1 (Jiang et al., 2012). Cdk4 is also 
down-regulated simultaneously. As a consequence 
there is accentuated G0/G1 phase arrest. Artesunate 
also augments iron-dependent mitochondrial apop-
tosis. Similarly, artesunate enhances the radio- 
sensitivity of tumors such as gliomas. It mediates this 
effect by down-regulating the expression of surviving 
(Reichert et al., 2012). As a result, there is increased 
G2/M phase arrest. Intra-tumoral apoptosis is also 
markedly accentuated. 

The above examples clearly illustrate the sig-
nificant anti-proliferative and apoptosis enhancing 
effects of artesunate and the need for further large 
scale studies in this regard. 
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Abstract: This paper aims to investigate the effects of artesunate (ART) on growth and apoptosis in human 
osteosarcoma HOS cell line in vitro and in vivo and to explore the possible underlying mechanisms. Cell 
viability was measured by 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT) assay. The 
induction of apoptosis was detected by light and transmission electron microscopy and flow cytometry. 
Western blot analysis was used to investigate the related mechanisms. Nude mice were further employed to 
investigate the antitumour activity of ART in vivo. MTT assay results demonstrated that ART selectively 
inhibits the growth of HOS cells in a dose- and time-dependent manner. Based on the findings of light and 
transmission electron microscopy, Hoechst 33258 staining, and fluorescein isothiocyanate (FITC)-annexin V 
staining, the cytotoxicity of ART in HOS cells occurs through apoptosis. With ART treatment, cytosolic cy-
tochrome c was increased, Bax expression was gradually upregulated, Bcl-2 expression was downregulated, 
and caspase-9 and caspase-3 were activated. Thus, the intrinsic apoptotic pathway may be involved in 
ART-induced apoptosis. Cell cycle analysis by flow cytometry indicated that ART may induce cell cycle arrest 
at G2/M phase. In nude mice bearing HOS xenograft tumours, ART inhibited tumour growth and regulated the 
expressions of cleaved caspase-3 and survivin, in agreement with in vitro observations. ART has a selective 
antitumour activity against human osteosarcoma HOS cells, which may be related to its effects on induction of 
apoptosis via the intrinsic pathway. The results suggest that ART is a promising candidate for the treatment of 
osteosarcoma. 


