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Effects and Mechanism of Tongdu Xingnao Acupuncture on Learning and

Memory Deficits in Rats with Cerebral Ischemia-Reperfusion
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[Abstract] Objective: To observe the effects of Tongdu Xingnao acupuncture on cognitive function in rats
with cerebral ischemia and reperfusion (CIR), and to explore the possible mechanisms. Methods: Among 65
male Sprague—-Dawley rats, 15 were randomly selected as the blank group, and another 15 were selected as
the sham operation group. In this group of rats, only the blood vessels were subjected to a temporary separation

operation, while the remaining 35 rats were used to construct the right middle cerebral artery ischemia-reperfusion
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injury model by the suture method. During the experiment, 2 rats failed to model successfully and 3 rats died.
Subsequently, the remaining rats were randomly divided into the electroacupuncture group and the model
group, with 15 rats in each group. The effects of Tongdu Xingnao acupuncture on the cognitive function of
CIR rats were evaluated through neurological deficit scores, Morris water maze tests, TTC staining, Nissl staining
of neurons in the CAl region of the hippocampus, HE staining of hippocampal tissue pathology, expression
levels of SOD, MDA, and ROS in hippocampal tissue, serum levels of IL-1B, IL-6, and TNF-o, and the
expression levels of Beclin—1 and LC3 proteins in the ischemic hippocampal tissue. Results: Compared to the
blank group and sham operation group, the model group showed a significant improvement in neurological
deficit scores (P<0.01), a significantly prolonged escape latency (P<0.01), a marked decrease in the number of
crossings over the original platform (P<0.01), and a significant increase in cerebral infarction volume (P<0.01).
The neurons in the CAl region of the hippocampus in the model group exhibited incomplete morphology and
a reduction in number, with fewer and disordered cell nuclei, an increase in glial cell nuclei, abnormal
morphology and structure, a surge in inflammatory cells, and vacuolar structures. Serum levels of IL-13, IL-6,
and TNF-a were elevated in the model group (P<0.05). In the rat hippocampal tissue, the levels of ROS and
MDA increased, while SOD levels decreased in the model group (P<0.05). The expression levels of Beclin—1
and LC3 proteins in the hippocampal region also increased in the model group (P<0.05). Compared to the
model group, the electroacupuncture group showed a significant decrease in neurological deficit scores (P<0.01),
a significantly shortened escape latency (P<0.01), a significant increase in crossings over the original platform
(P<0.01), and a significant reduction in cerebral infarction volume (P<0.01). The neurons in the CAl region of
the hippocampus showed improved morphology and an increase in number in the electroacupuncture group,
with more organized cell nuclei and improved morphology and structure. Serum levels of IL-1B, IL-6, and
TNF-a decreased in the electroacupuncture group (P<0.05). The levels of ROS and MDA in the hippocampal
tissue decreased, while the SOD levels increased in the electroacupuncture group (P<0.05). The expression levels
of Beclin—1 and LC3 proteins in the hippocampal region further increased in the electroacupuncture group (P<
0.05). Conclusion: Tongdu Xingnao acupuncture can increase the expression of Beclin-1 and LC3 in hippocampal
tissue of CIR rats, improve inflammation and oxidative stress indicators, improve learning and memory ability,
and reduce neuronal cell damage, which may be related to the regulation of autophagy network system.
[Keywords] cerebral ischemia-repercussion; electroacupuncture; Beclin—1; LC3; learning and memory; cognitive

function; rat
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