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Effect of programmed death 1/programmed death ligand 1 signaling pathway on sevoflurane-induced
postoperative cognitive dysfunction in rats Yu Gaofeng, Li Huiren, Jin Shangyi. Department of Anesthesi-
ology, Guangzhou Women and Children Medical Center, Guangzhou 510623, China

[ Abstract]  Objective To investigate the role of programmed death 1/programmed death ligand 1
(PD-1/PD-L1) signaling pathway in the postoperative cognitive dysfunction (POCD) induced by sevoflurane in
rats. Methods Eighteen male Sprague-Dawley rats were randomly divided into three groups (n =6 for each
group). In the normal saline group (NS group), 2 wl of normal saline was injected with in the hippocampus.
In the sevoflurane-induced POCD group (POCD group), 2 ul of B-amyloid,,, (AR, ) amyloid protein was
injected. In the PD-1/PD-L1 pathway blockage group (B group), 2 pl of AB,,, was injected supplemented
with PD-L1 monoclonal antibody. The rats in the POCD and B groups were anesthesized by sevoflurane for 4 h
at postoperative 30 d, and air treatment of the same duration was given in the NS group. At postoperative 51 d,
the rats were subject to Morris water maze and then sacrificed. The expression of PD-1 and PD-L1, the levels of
IL-18 and IL-10 and the apoptosis rate of hippocampal neuronal cells were quantitatively measured and statisti-
cally compared among three groups. Results Compared with the NS group, the rats in the POCD and B
groups exhibited significantly longer distance before entering the platform and evidently longer escape latency
(all P<0.05). Compared with the POCD group, the rats in the B group had significantly shorter distance be-
fore entering the flat form and considerbably shorter escape latency (both P <0.05). No statistical significance
was noted in terms of swimming speed among three groups (P >0.05). Compared with the NS group, the ex-
pression of PD-1 and PD-LI in hippocampus were significantly up-regulated, the IL-18 content was evidently
increased, the IL-10 content considerably decreased, and the apoptosis rate of neuronal cells was dramatically
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increased in the POCD group (all P <0.05). Compared with the POCD group, the expression of PD-L1 in

hippocampus was significantly down-regulated, the content of IL-1f was evidently decreased, the content of IL-

10 was considerably increased and the apoptosis rate of neuronal cells was significantly decreased in group B

(all P<0.05). The expression of PD-1 in the hippocampus did not significantly differ between the POCD and

B groups (P >0.05). Conclusions The PD-1/PD-Ll1 signaling pathway plays a key role in sevoflurane-in-

duced POCD in rat models. Blocking the PD-1/PD-L1 signaling pathway can inhibit the immuno-inflammatory

responses in the hippocampus and reduce the apoptosis rate of neuronal cells in POCD rats.
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