Toxicity of different sizes HupA-PLGA-NPs in mice
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[bookmark: _GoBack]Objective: To evaluate the toxicity of HupA-PLGA-NPs in mice. Huperzine A (Hup A), the alkaloid produced by the Chinese medicinal plant Huperzia serrata, has been documented to be a promising agent for the treatment of Alzheimer's disease(AD) due to its potent and reversible acetylcholinesterase inhibitory (AChEI) activity.  HupA is currently in a phase IV trial for the treatment of age-related memory deficiency in the USA. It is also undergoing clinical available in the market as either tablet or capsule formulation, and oral administration daily is required. Though oral administration is convenient for most patients, it is extremely difficult for AD patients suffered from mental disorder to secure the therapy. A sustained release dosage form can avoid oral administration daily, improve patient compliance and secure the therapeutic efficiency. Methods: In this study, HuperzineA-Poly D, L-lactide-co-glycolide nanoparticles ( HupA-PLGA-NPs ) with average particle size 46.4 nm 208.5 nm respectively were prepared by emulsion solvent evaporation method. To secure the clinical therapeutic safety, we investigated the toxicity of different sizes HupA-PLGA-NPs in mice. There were three groups in the experiment, including HupA control group, 46.4 nm and 208.5 nm HupA-PLGA-NPs groups. The mice were injected by tail vein with different doses of 0.75～2.0 mg/kg (HupA), 0.3～1.5 mg/kg (46.4 nm HupA-PLGA-NPs)、2.0～7.0 mg/kg (208.5 nm HupA-PLGA-NPs) respectively. Results: After administration, the mice in all groups showed acute cholinergic crisis such as: salivation, lacrimation, muscle fasciculations, seizures, convulsion and ultimately death. The toxicity of different particle size HupA-PLGA-NPs revealed significant difference compared with HupA when administered by tail vein. The LD50 values were 1.42 (1.16～1.73) mg/kg、0.70 (0.43～1.12) mg/kg and 4.85 (3.65～6.45) mg/kg, respectively. The toxicity of 46.4 nm HupA-PLGA-NPs increased 2.03 folds, but the toxicity of 208.5 nm HupA-PLGA-NPs decreased 3.46 folds compared with that of HupA. Conclusion: It is suggested that particle size is one of the important factors when toxicity of nano-drugs was assessed. This study may provide technical support for the application of HupA-PLGA-NPs in clinical. 
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