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Role of autophagy in postoperative cognitive dysfunction of aged rats induced by
propofol anesthesia
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Abstract: Objective To investigate the influence of propofol on learning and memory, and to identify the potential role of
hippocampal autophagy in propofol-induced cognitive alterations in aged rats. Methods Tatolly 72 rats were randomly divided into
four groups as follow: control group, propofol group (PRO), rapamycin group (RAP), and propofol + rapamycin group (PRO+RAP).
Rats in RAP and PRO+RAP groups were ip injected with 10 mg/kg rapamycin beginning five days before propofol exposure. On the
sixth day, rapamycin was administered 1 h before propofol anesthesia. Rats in both the PRO and PRO+RAP groups received 20 mg/kg
propofol to induce anesthesia and then 54 mg/kg/h propofol to maintain anesthesia for 4 h. The test of learning and memory was
performed by Morris water maze. Autophagy-related proteins in hippocampal region were determined by Western blotting and
immunofluorescent staining at 24 h and 6 d after anesthesia. Results Compared with the CON group, the escape latency significantly
prolonged from 1-3 day, the probe time was significantly decreased, and the time of staying at the original platform quadrant was
significantly shorter (P < 0.05 and 0.01) in the PRO group. Autophagy-related proteins LC3B and Beclin-1 expression were
significantly decreased and p62 expression was significantly increased (P < 0.05). Compared with the PRO group, the escape latency
significantly shortened from 1-3 day, the probe time was significantly increased, and the time of staying at the original platform
quadrant was significantly longer in the PRO+RAP group (P < 0.05), and autophagy-related proteins LC3B and Beclin-1expression
were significantly increased and p62 expression was significantly decreased (P < 0.05) in the PRO+RAP group. Conclusions Our in
vivo study indicates that 4 h propofol anesthesia could induce cognitive impairment in aged rats and this may be caused by the
inhibitory effects of autophagy in the hippocampus.
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Fig. 1 Neurocognitive testing using orris water maze ( x Xs, n =12)
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Fig.2 Effects of propofol exposure on protein levels of autophagy markers in hippocampus of aged rats at 24 h and 6 d

post-anesthesia (X £s, n = 6)
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Fig.3 Representative confocal images of LC3B expression in hippocampus at 6 d post-anesthesia
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