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[ Abstract ] Objective To study the effect of lipid emulsion on bupivacaine induced
neurotoxicity in primary cultured hippocampal neurons. Methods The eighth day primary cultured
hippocampal neurons were used to calculate the half inhibitory concentration (IC;,) of bupivacaine by
the cytotoxicity using methyl thiazolyl tetrazolium (MTT) assay. Hippocampal neurons were treated
with different concentrations close to 1C;, for 12 h, 24 h and 36 h detect the neuronal vitality using
MTT to observe the neurotoxicity of bupivacaine on hippocampal neurons, then the optimal concen-
tration and treated time of bupivacaine were obtained and used to the subsequent experiments. The
primary cultured hippocampal neurons were divided into control group (group C), bupivacaine group
(group B), lipid emulsion group (group L), bupivacaine+lipid emulsion group (group BL). Group C
without any treatment, group B was treated with bupivacaine, group L was treated with 1% lipid e-
mulsion, group BL was treated with bupivacaine and 1% lipid emulsion. After treatment for a certain
period of time, the growth state of hippocampal neurons was observed under light microscopy, the
neuronal vitality was detected by MTT and the expression of cleaved caspase-3 was detected using im-
munofluorescence staining and then the rate of cleaved caspase-3 positive neurons in the total number
of neurons was quantified. Results Bupivacaine had an ICs, of 0. 033 62% and a molar concentration
of 980.4 pM. The subsequent experiments were performed with a bupivacaine concentration of 1
mmol/L and a duration of 24 h. Compared with group C. the viability of hippocampal neurons in
group B was significantly weaker (P <C0.01). Compared with group B, the viability of hippocampal
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neurons in group L and group BL was significantly increased (P <C0.01). Compared with group C,

the positive rate of cleaved caspase-3 in group B and BL was significantly higher (P <C0.01). Com-

pared with group B, the positive rate of cleaved caspase-3 in group BL was significantly lower (P <<

0.01). There was no significant difference in the positive rate of cleaved caspase-3 between group L

and group C. Conclusion

Bupivacaine induced neurotoxicity in hippocampal neurons in a

concentration-and time-dependent manner. The lipid emulsion can reduce the neurotoxicity of bupiva-

caine, which may be related to the increase of cell viability of hippocampal neurons.
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