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(Abstract] Objective To investigate the effects of exercise pretreatment combined with electroacupuncture on hippocampal
microglial polarization and triggering receptor expressed on myeloid cells 2 (TREM2YDNAX-activating protein 12 (DAP12) in vascular
dementia (VD) rats, and to explore the possible mechanisms by which exercise pretreatment combined with electroacupuncture improves
cognitive function in VD rats. Methods Ninety male SD rats were randomly divided into non—exercise pretreatment group and
exercise pretreatment group. The non—exercise pretreatment group was further divided into sham—operated group (Sham group), model
group, and electroacupuncture group (EA group). The exercise pretreatment group was further divided into exercise pretreatment—sham
operation group (EP-Sham group), exercise pretreatment-model group (EP-Model group), and exercise pretreatment—electroacupuncture
group (EP-EA group), with 15 rats in each group. All rats in the exercise pretreatment group were subjected to unloaded swimming
exercise training for 4 weeks prior to model establishment, with training being conducted for 5 d per week and lasting 30 minutes
each day. VD models were established in the model group, EP-Model group, EA group, and EP-EA group through permanent
bilateral common carotid artery double ligation, while in the Sham group and EP-Sham group, only the bilateral common carotid
arteries were isolated without ligation. On the 7th day after model establishment, rats in the EP-EA group and EA group were
subjected to a 4-week course of electroacupuncture treatment [electroacupuncture at "Baihui (GV20)", "Dazhui (GV14)", and bilateral
"Shenshu (BL23)" acupoints|, with the treatment being administered 6 d a week, 30 minutes each day. Morris water maze test was
used to test the learning and memory abilities of rats before exercise pretreatment, after exercise pretreatment and after
electroacupuncture intervention. Luxol fast blue staining was used to observe the demyelination in the hippocampal CA1 region of
the rats. Immunofluorescence double staining was used to measure the co—expression levels of inducible nitric oxide synthase
(iNOS), arginase 1 (Argl), and ionized calcium-binding adapter molecule 1 (Ibal) in the hippocampal CA1 region of the rats. Western
blot was used to measure the expression levels of TREM2 and DAP12 in the hippocampal tissue of the rats. Results Compared
with the Sham group, the model group rats showed prolonged mean escape latency and decreased number of platform crossings (P<
0.05). The number of intact myelin sheaths in the hippocampal CAl region significantly reduced, with severe spongiform vacuolar
changes in the myelin sheath tissue and a large amount of visible myelin debris in the cytoplasm of microglia. The myelin loss
score indicated an increase in myelin loss in the hippocampal CAl region (P<0.05). The co-expression levels of iNOS and the
microglial marker Ibal in the hippocampal CAl region increased (P<0.05), while those of Argl and Ibal decreased (P<0.05). The
protein expressions of TREM2 and DAP12 in the hippocampus decreased (P<0.05). Compared with the model group, rats in the EA,
EP-Model, and EP-EA groups showed shortened mean escape latency and increased number of platform crossings (P<0.05). The
myelin sheaths in the hippocampal CAl region were relatively intact, with comparatively regular and uniform arrangement. The
myelin loss score indicated a decrease in myelin loss in the hippocampal CA1 region (P<0.05). The co—expression levels of iNOS
and Ibal in the hippocampal CA1l region decreased (P<0.05), while those of Argl and Ibal increased (P<0.05). The protein
expressions of TREM2 and DAP12 in the hippocampus were elevated (P<0.05). Compared with the EP-Model group, the EP-EA
group rats showed shortened mean escape latency and increased number of platform crossings (P<0.05). The myelin loss score
indicated a decrease in myelin loss in the hippocampal CA1 region (P<0.05). The co—expression levels of iNOS and Ibal in the
hippocampal CA1 region decreased (P<0.05), while those of Argl and Ibal increased (P<0.05). The protein expressions of TREM2
and DAP12 in the hippocampus were elevated (P<0.05). Conclusion Exercise pretreatment combined with electroacupuncture can
improve learning and memory functions in VD rats, and the underlying mechanism may involve regulating the TREM2 and DAP12
protein expressions, promoting the polarization of hippocampal microglia toward the M2 phenotype, enhancing the phagocytic
capacity of M2 microglia, and facilitating the clearance of myelin debris.

(Keywords]) vascular dementia; microglial polarization; exercise pretreatment; electroacupuncture; triggering receptor

expressed on myeloid cells 2; DNAX-activating protein 12
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Fig.1 Comparison of the escape latency in Morris
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Fig.3 Morris water maze movement trajectories of rats

in each group after electroacupuncture intervention
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CA1 region of rats in each group
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