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Effects of scalp electroacupuncture on neurological function and behavioral
recovery in rats with acute ischemic stroke via regulation of the cAMP/
PKA/CREB pathway

FENG Yajuan, JIA Xiaopei*, LYU Shanhe, LI Dan, QI Caixia
Department of Rehabilitation Medicine, Handan First Hospital, Handan, Hebei 056004, China

[Abstract] Objective To investigate the effects of scalp electroacupuncture on neurological and behavioral functions in rats
with acute ischemic stroke (AIS), and to preliminarily explore its potential mechanism of action. Methods An AIS rat model was
established by middle carotid artery occlusion (MCAO) method. Successfully modeled rats were randomly divided into a model group, a

scalp electroacupuncture group (electroacupuncture intervention was applied at the bilateral anterior parietal-temporal oblique lines
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of rats), and a pathway inhibitor group [electroacupuncture was applied at the same sites combined with intraperitoneal injection of
the cyclic adenosine monophosphate (cAMP) inhibitor H-89 (10 pmol/L)]. Fifteen normal rats were selected as the sham-operated
group (without filament insertion). After the treatment, neurological deficit and neurobehavioral assessments were performed on rats
in each group. Cerebral infarction area and histopathological damage in rat brain were assessed by TTC and HE staining,
respectively. Golgi staining was used to assess the density of dendritic spines in neurons. ELISA kit was used to examine the cAMP
level in rat brain tissue. Western blot was employed to measure the expression levels of postsynaptic density protein 95 (PSD9S5),
synaptic protein 1 (Synl), and proteins related to the protein kinase A (PKA)/cAMP-response element binding protein (CREB)
pathway. Results Compared with the sham-operated group, the model group exhibited neuronal disorganization with unclear cell
boundaries, higher neurological deficit and neurobehavioral scores, and increased cerebral infarction areas (P<0.05). The arrangement
of dendritic spines was disrupted, and the density of dendritic spines, as well as the levels of Synl, PSD95, cAMP, p-PKA, and
phosphorylated CREB (p—-CREB), were significantly reduced (P<0.05). Compared with the model group, both the scalp electroacupuncture
and pathway inhibitor groups demonstrated alleviated neuronal necrosis and inflammatory infiltration, lower neurological deficit and
neurobehavioral scores, and smaller cerebral infarction areas (P<0.05). Furthermore, the density of dendritic spines and the levels of
Synl, PSD95, cAMP, p-PKA, and p—CREB increased (P<0.05). Compared with the scalp electroacupuncture group, the pathway
inhibitor group displayed higher neurological deficit and neurobehavioral scores, and larger cerebral infarction areas (P<0.05). The
density of dendritic spines and the levels of Synl, PSD95, ¢cAMP, p—PKA, and p-CREB decreased (P<0.05). Conclusion Scalp
electroacupuncture can improve neurological and neurobehavioral functions and increase synaptic plasticity in AIS rats. The
mechanism may be related to the activation of cAMP/PKA/CREB signal pathway.

[(Keywords) acute ischemic stroke; scalp electroacupuncture; cAMP/PKA/CREB pathway; synaptic plasticity; neurological
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Table 1 Effects of scalp electroacupuncture on
neurological deficit and neurobehavioral scores of rats

with AIS (x+s, n=15)
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Figl TTC staining of brain tissues in each group of rats
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Table 2 Effects of scalp electroacupuncture on

cerebral infarction area in rats with AIS (x+s, n=5)
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Fig5 Electrophoretic bands of proteins related to the PKA/
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Table 5 Expression levels of cAMP and proteins
related to the PKA/CREB signaling pathway in

hippocampus in each group of rats (xxs, n=7)

2151 cAMP/(nmol/g Prot) p-PKA/PKA p-CREB/CREB
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