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Use of Natural Toxins combining with Nanotechnology to treat cancer in experimental models
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( ; astric cancer is the 4th common cancer worldwide and a leading cause of cancer mortality.. The majority of patients usu-
ally present with locally advanced or metastatic tumours at the time of diagnosis, which greatly reduces treatment efficacy.
In this study, we explore the anti-tumor activity of bee venom component, melittin in gastric cancer for therapeutic application.

The hypothesis in this study is that mellitin, a bee venom component, could have anti-tumor activity in gastric cancer
and is a potential agent for gastric cancer therapy.Our preliminary studies to screen the potential cytotoxicity and anti-cancer
effects of bee venom and melittin in various gastric cancer cell lines have yielded positive results. Our collaborator Zhang Yong
has shown the efficacy of photosensitizer-loaded up-conversion nanoparticles as an in vivo-targeted PDT agent (reported in
Nature Medicine 2012).

For the in vitro study, nanocapsules will be synthesized using aazobenzenederivative and encapsulated with near-infrared
(NIR) light-to-UV/visible light (Vis) core-shell upconversion fluorescent nanoparticles (UCNs) along with mellitin, from a
commercial source, and the photosensitizerzinc (II) phthalocyanine.

For the in vivo study, we will use a subcutaneous gastric cancer mouse model to verify the effect of melittin and its syn-
ergistic effect between mellitin delivery and PDT on tumor growth. For this study, nanoparticulatedmelittin will be injected
and released through photodynamic therapy (PDT) to determine the efficacy of melittin and PDT as combined anti-cancer
modality.
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