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On Evaluation of Drug Neurotoxicity by Using SD Rat Neural Stem Cells
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Abstract Objective: To evaluate drug neurotoxicity by using SD rat neural stem cell and to provide an in vitro
alternative method for the early screening and preclinical safety evaluation of new drugs. Methods: SD rat neural
stem cells were cultured in vitro and the stable second generation of neurospheres was obtained by subculture of
cells. Vincristine, cisplatin, remifentanil, propofol, sodium valproate, phenytoin, acrylamide, ethanol, and iron-
oxide nanoparticles with known neurotoxicity were used as positive substances. Cell medium was used as a
neurotoxicity negative control. Nerve growth factor (NGF) that is non-neurotoxic but can promote the growth of

neural stem cell was used to detect the sensitivity of the model and to verify the capacity of the SD rat neural stem
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cell model to detect the neurotoxicity in the drug. Results: Vincristine, cisplatin, propofol, phenytoin, acrylamide
and iron-oxide nanoparticles could cause disintegration of all or part of neurospheres, indicating necrosis of
neural stem cells. Cisplatin, sodium valproate and phenytoin had a significant inhibitory effect on the neurosphere
aggregation. Vincristine, cisplatin, remifentanil, iron-oxide nanoparticles, propofol, sodium valproate, phenytoin,
acrylamide and ethanol showed dose-related proliferation and cell toxicity effect of neural stem cells. NGF is
found to promote neurosphere aggregation and the proliferation of neural stem cells. Conclusion: In this study,
the neurotoxicity of several antitumor drugs, anesthetics, and antiepileptic drugs with neurotoxicity was verified
with SD rat neural stem cells as model and growth and development of neural stem cells in vitro as indicators. The

results were consistent with the neurotoxicity characteristics of these drugs, indicating the method can be used as

an alternative method in vitro for preclinical safety evaluation of drug neurotoxicity.
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