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Abstract

Objective: To investigate effects of electroacupuncture (EA) at Baihui (GV20) and Shenting (GV24) acupoints
on spatial learning and memory and the proteomics of hippocampal tissue in rats with vascular cognitive im-
pairment (VCI).

Method: A total of 18 healthy male Sprague-Dawley rats were randomly divided into 12 rats with bilateral
common carotid artery ligation to establish VCI model, and 6 rats underwent sham operation without ligation.
On the 15th day after operation, the rats were randomly divided into model group (n=6) and EA group (n=
6). The EA group received EA at Baihui and Shenting acupoints for 4 weeks. Morris water maze was used to
test the spatial learning and memory ability of rats after intervention. The ubiquitinated proteins were identified

by quantitative proteomics and bioinformatics analysis was performed.
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Result: Compared with the sham operation group, the water maze showed that the model group had longer es-
cape latency (P<0.01), shorter target quadrant residence time (P<0.01), and less frequency of crossing the
platform (P<0.01). Compared with the model group, the EA group had shorter escape latency (P<0.01), lon-
ger target quadrant residence time (P<0.05), and more times of crossing the platform (P<0.05). The ubiqui-
tination modified proteomics showed that the ubiquitination levels of 55 sites on 53 proteins were up-regulated
and 15 sites on 14 proteins were down-regulated in the model group compared with the sham group (fold
change >1.5, P<0.05). Compared with the model group, the ubiquitination level of 7 sites on 7 proteins was
up-regulated, and the ubiquitination level of 46 sites on 43 proteins was down-regulated in the EA group(fold
change >1.5, P<0.05). The ubiquitination modification levels of 8 sites on 8 proteins, including Sytll, Usp5
and CaMKlIla, were different between the two comparison groups. GO analysis results showed that the differ-
ence of ubiquitinated proteins between the two groups were mostly related to cell processes and biological regu-
latory processes, with functions including binding and catalytic activities. KEGG pathway enrichment results
showed that the ubiquitinated proteins in the EA group were mainly enriched in 17 signal pathway compared
with sham operation group, and were enriched in three signaling pathways compared with the model group.

Conclusion: The improvement effect of EA at Baihui and Shenting acupoints on VCI spatial learning and

memory may be related to the regulation of ubiquitination of synaptic related proteins in hippocampus.
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