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Abstract: Objective To establish an animal model of neurotoxicity in offspring rats exposed to sevoflurane during late pregnancy,
and to explore whether curcumin can alleviate the neurotoxicity of sevoflurane in offspring rats. Methods A total of 32 pregnant
female mice at 19 d of gestation were randomly divided into control group, model group, curcumin low- and high-dose (20, 40 mg/kg)
groups. Except for the control group, all other groups of female mice were inhaled 2.5% sevoflurane for 6 h. At 21 d after birth, the
offspring were ip drugs for three consecutive weeks. The neural development of each group of offspring was observed, the neuronal
apoptosis and expressions of brain-derived neurotrophic factor (BDNF) and tyrosine kinase receptor B (TrkB) proteins in hippocampal
CA1 region of offspring, as well as their neural development and learning and memory abilities were evaluated. Results Compared

with control group, model group and curcumin low-dose group, the apoptosis rate of offspring neurons in curcumin high-dose group
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was significantly increased (P < 0.001). Compared with control group, the expression levels of BDNF and TrkB proteins in model
group were significantly reduced (P < 0.001), the dendritic spine density of hippocampal CA1 neurons in offspring was significantly
reduced (P <0.001), the escape latency of offspring was significantly prolonged (P <0.001), the time for offspring to cross the quadrant
where the platform is located was significantly shortened (P <0.001), and the number of times they cross the region where the platform
is located was significantly reduced (P < 0.01). Compared with model group, the expression levels of BDNF and TrkB proteins were
significantly increased in curcumin low-dose group (P < 0.001), the BDNF protein expression level was significantly increased in
curcumin high-dose group (P < 0.001), the dendritic spine density of neurons was significantly increased in curcumin low-dose group
(P <0.001), the escape latency of offspring in each dose group of curcumin was significantly shortened (P < 0.05, 0.001), and the time
for offspring to cross the platform quadrant was significantly prolonged in curcumin low-dose group (P < 0.001). Compared with
curcumin low-dose group, rats in curcumin high-dose group showed a significant decrease in the expression levels of BDNF and TrkB
proteins (P < 0.001), a significant decrease in the density of dendritic spines in neurons (P < 0.05), a significant reduction in the time
for offspring to cross the quadrant where the platform is located (P < 0.05), and a significant reduction in the number of times they
cross the region where the platform is located (P < 0.05). Conclusion 20 mg/kg curcumin can promote the development of
hippocampal neurons, alleviate the neurotoxicity of sevoflurane in the developing brain, and improve the learning and memory abilities
of offspring by increasing the expressions of BNDF and TrkB in hippocampal CA1 region. However, 40 mg/kg curcumin can accelerate
neuronal apoptosis in hippocampal CA1 region of offspring, suggesting the possibility of drug overdose.

Key words: curcumin; sevoflurane; late pregnancy; rat; neuron apoptosis; brain-derived neurotrophic factor; tyrosine kinase receptor
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