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[Abstract] Objective To observe the effects of repetitive transcranial acupuncture on the cognitive function and the
expression of synaptophysin (SYN) and microtubule associated protein-2 (MAP-2) in hippocampal CAl region of
vascular dementia (VaD) rats. Method Fifty-six SD rats were randomly divided into a blank control group (14 rats)
and a model group (42 rats). VaD model was established in the model group, and the successful model rats
were randomly divided into a model group (14 rats), a conventional acupuncture group (14 rats) and a repetitive
transcranial acupuncture stimulation (rTAS) group (14 rats). On the second day after successful modeling, the rTAS
group was treated with repetitive transcranial acupuncture. The rats in the conventional acupuncture group
only received conventional acupuncture manipulation. The rats in the model group and the blank control group were
grasped and fixed under the same conditions without acupuncture. Water maze was used to evaluate the learning
and memory ability of rats, and open field test was used to evaluate the exploratory behavior and autonomous activity
ability of rats. Western blot was used to detect the expression of SYP and MAP-2 protein in the hippocampal
CAL region, and transmission electron microscope was used to observe the synaptic ultrastructure of hippocampus.
Result Compared with the blank control group, the escape latency time of the model group was significantly increased
(P<<0.05), and the frequency of crossing the platform was significantly reduced (P<<0.05). Compared with the model
group, the conventional acupuncture group and the rTAS group had a significant reduction in the escape latency time
(P<<0.05) and a significant increase in the number of platform crossings (P<<0.05). Compared with the routine
acupuncture group, the rTAS group had no significant changes in the escape latency time and the number of platform
crossings (P>0.05). Compared with the blank control group, the number of crossing grids and the number of hind limb
standing in the model group were significantly reduced (P<<0.05). Compared with the model group, the conventional
acupuncture group and the rTAS group had significant increases in the number of grids crossing and the number of hind
limbs standing (P << 0.05). Compared with the conventional acupuncture group, the rTAS group had
significant increases in the number of crossing grids and the number of hind limb standing (P<<0.05). Compared with
the blank control group, the expression levels of SYP and MAP-2 in the model group were significantly decreased
(P<<0.05). Compared with the model group, the expression levels of SYP and MAP-2 in the conventional acupuncture
group and the rTAS group were significantly increased (P<<0.05). Compared with the conventional acupuncture group,
the rTAS group had significant increases in the expression levels of SYP and MAP-2 (P <<0.05). Under
electron microscope, the synaptic structure of the model group was not clear, the synaptic gap was blurred, the synaptic
vesicles were fewer, the presynaptic dense material was reduced, the organelles in the cytoplasm were sparse, and
the mitochondria were deformed and enlarged obviously. In rTAS group, the synaptic structure was more complete, the
synaptic cleft, the boundary between the pre - and post-synaptic membranes were clear, there were more vesicles in the
presynaptic membrane, the postsynaptic membrane was evenly thickened, and the surrounding mitochondria were
abundant and structurally intact. Conclusion Compared with conventional acupuncture, repetitive transcranial
acupuncture may promote synaptic regeneration, improve synaptic plasticity, repair damaged neurons, and improve
cognitive function by regulating the expression of SYP and MAP-2.
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