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Arsenic trioxide prevents osteosarcoma growth by inhibition of 
GLI transcription via DNA damage accumulation 

 

三酸化ヒ素 (ATO)は GLIの転写を抑制し、 

DNA損傷を引き起こすことで骨肉腫の増殖を阻害する 
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Abstract 
The Hedgehog pathway is activated in various types of malignancies. We 
previously reported that inhibition of SMO or GLI prevents osteosarcoma growth in 
vitro and in vivo. Recently, it has been reported that arsenic trioxide (ATO) inhibits 
cancer growth by blocking GLI transcription. In this study, we analyzed the 
function of ATO in the pathogenesis of osteosarcoma. Real-time PCR showed that 
ATO decreased the expression of Hedgehog target genes, including PTCH1, GLI1, 
and GLI2, in human osteosarcoma cell lines. WST-1 assay and colony formation 
assay revealed that ATO prevented osteosarcoma growth. These findings show that 
ATO prevents GLI transcription and osteosarcoma growth in vitro. Flow cytometric 
analysis showed that ATO promoted apoptotic cell death. Comet assay showed that 
ATO treatment increased accumulation of DNA damage. Western blot analysis 
showed that ATO treatment increased the expression of γH2AX, cleaved PARP, and 
cleaved caspase-3. In addition, ATO treatment decreased the expression of Bcl-2 
and Bcl-xL. These findings suggest that ATO treatment promoted apoptotic cell 
death caused by accumulation of DNA damage. In contrast, Sonic Hedgehog 
treatment decreased the expression of γH2AX induced by cisplatin treatment. ATO 
re-induced the accumulation of DNA damage attenuated by Sonic Hedgehog 
treatment. These findings suggest that ATO inhibits the activation of Hedgehog 
signaling and promotes apoptotic cell death in osteosarcoma cells by accumulation 
of DNA damage. Finally, examination of mouse xenograft models showed that 
ATO administration prevented the growth of osteosarcoma in nude mice. Because 
ATO is an FDA-approved drug for treatment of leukemia, our findings suggest that 
ATO is a new therapeutic option for treatment of patients with osteosarcoma. 

 
 

 

 


