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Effects of propofol post-treatment on apoptosis of and cPKCy/GAP-
43 signaling pathway in fetal rat hippocampal neurons in vitro*

Bin-bin Tan, Yan Zhang, Hong-xia Zhang, Jun Chen
(Department of Anesthesiology, Tianjin Huanhu Hospital Affiliated to Tianjin University,
Tianjin 300350, China)

Abstract: Objective To investigate the effects of propofol post-treatment on apoptosis of and classical
protein kinase C y (cPKCy)/growth associated protein-43 (GAP-43) signaling pathway in fetal rat hippocampal
neurons in vitro. Methods Fetal rat hippocampal neurons cultured for seven days were randomly divided into
control group, hypoxia group and propofol group. The neurons in the hypoxia group and propofol group were treated
with hypoxia in the anaerobic incubator containing 90% nitrogen dioxide and 10% carbon dioxide for half an hour.
The neurons in the propofol group were cultured in the medium containing propofol at a final concentration of 50
umol/L after hypoxia treatment, while the neurons in the control group and hypoxia group were cultured in medium
without propofol. All the neurons were cultured for two hours. MTT assay was used to detect the survival rate of

neurons. The apoptosis rate of neurons was detected by flow cytometry. The activity of superoxide dismutase (SOD)
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and the content of malondialdehyde (MDA) in neurons were detected via colorimetry. The mRNA and protein

expressions of cPKCy and GAP-43 were detected by quantitative real-time polymerase chain reaction (QRT-PCR)

and Western blotting, respectively. Results Immunohistochemical results showed that the hippocampal neurons

cultured for 7 days were in good conditions. The survival rate of hippocampal neurons and the SOD activity were

lower, and the apoptosis rate and the MDA content were higher in the hypoxia group and the propofol group than

those in the control group (P < 0.05). Compared with the hypoxia group, the survival rate of hippocampal neurons

and the SOD activity were higher, and the apoptosis rate and the MDA content were lower (P < 0.05). The mRNA

and protein expressions of cPKCy and GAP-43 in the hippocampal neurons were decreased in the hypoxia group and

propofol group compared with the control group (P < 0.05), while they were higher in the propofol group than those

in the hypoxia group (P < 0.05). Conclusions Propofol post-treatment enhances the anti-oxidative defenses of fetal

rat hippocampal neurons treated with hypoxia, and reduces the apoptosis rate of the neurons. The neuronal protective

effect may be related to the activation of cPKCy/GAP-43 signaling pathway.
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