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Enhancement mechanisms of cell growth suppression by bisphosphonates in cancer
microenvironment
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Tumour hypoxia is a major obstacle in cancer therapy that leads to poor
prognosis. Therefore, the development of cancer treatments that are effective
in hypoxia is necessary. Bisphosphonates (BPs), which are used to treat bone disease, are cytotoxic
to several cancer cells in normoxia.

In hypoxia, cell growth inhibition by BPs and via zoledronate-induced apoptosis was higher in
hypoxia than that in normoxia. Furthermore, geranylgeraniol completely inhibited the growth
inhibitory effects of zoledronate. Additionally, the mRNA and protein levels of HMG-CoA reductase
significantly decreased in hypoxia. Moreover, simvastatin potentiated the growth inhibitory effect
of zoledronate.The cytotoxicity of BPs is potentiated in hypoxia, through the loss of HMG-CoA
reductase function. BPs may be effective against cancer in normoxia and hypoxia.
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