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[ Abstract] Objective To evaluate the tole of hippocampal necroptosis in cardiopulmonary bypass
(CPB) induced cognitive impairment in rats. Methods  Forty-five healthy male SD rats, aged 6 months,
weighing 400-450 g, were randomly divided into three groups (n = 15 in each group): control group
(group C), group.CPB and CPB + necroptosis inhibitor Nec-1 group (group N). Group N were injected
with Nec-1 6. 25 mg/kg intraperitoneally and the other two groups were injected with the same amount of
normal saline intraperitoneally. Then, CPB.model of beating heart without blood priming for 60 minutes was
established in groups CPB and N immediately. The open field test was used to detect the autonomic move-
ment ability of rats on the second day after CPB, and the Morris water maze test was used to detect the cog-
nitive function of rats on the third day after CPB. After the water maze, the rats were sacrificed, the brain
was taken and the hippocampal tissue was separated. Then, the hippocampal necroptosis rate was detected
using flow cytometry, and the protein expressions of p-RIP1, p-RIP3 and p-MLKL were detected by
Western blot, the ultrastructure of hippocampal neurons was observed under transmission electron micro-
scope. Results There were no significant difference in movement speed, distance and central residence
time among the three groups. Compared with group C, the escape latency was prolonged, the number of
crossing the original platform was reduced, the residence time in the original platform quadrant was short-
ened, the hippocampal necroptosis rate was increased, the expressions of p-RIP1, p-RIP3 and p-MLKL
were up-regulated (P < 0.05), the organelles of hippocampal neurons swelled, lysosomes broke, and some

chromatin in nuclei dissoluted in group CPB and group N. Compared with group CPB, the escape latency
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was shortened, the number of crossing the original platform was deduced, the residence time in the original

platform quadrant was prolonged, the hippocampal necroptosis rate was decreased, the expressions of p-

RIP1, p-RIP3 and p-MLKL were down-regulated, the degree of organelles swelling, lysosome rupture and

nuclear chromatin dissolution in hippocampal neurons were significantly alleviated in group N (P < 0.05).

Conclusion The mechanism of cognitive dysfunction induced by CPB in rats may be related to the increase

of the level of hippocampal necroptosis.
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