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Receptor and PKA Signaling Pathway in Hippocampus of Rats

with Ischemic Stroke*
SUN Ke-de', LI Na*, TANG Yai?, YAN Xir?, MA Jing-jing’, WU Jiac®, ZHANG Xiao-hong’, DU Shuang-xia
(1 Department of Endocrinology; 2 Department of Neurology Clinic, The Second Central Hospital of Baoding, Baoding, Hebei, 072750, China)
ABSTRACT Objective: The aim of this study was to reveal the effect of butylphthalide on learning and memory ability of rats with
ischemic stroke, and the regulation of butylphthalide on 5-HT1A receptor and PKA signaling pathway in hippocampus of rats. Methods:
Male Sprague-Dawley (SD) rats were randomly divided into a sham group, a model group and a butylphthalide group (n=15). A model of
middle cerebral artery occlusion was established in rats in the butylphthalide group, and the rats were administrated orally with butylph-
thalide at a dose of 60 mg / kg per day for 2 weeks. The sham group and the model group were administered orally with equal volume of
corn oil for 2 weeks. After the treatment, neurological deficit assessment and Morris water maze test were performed on each group of
rats (n=15). The infarcted area was detected by magnetic resonance imaging (MRI) (n=15). ELISA was performed to determine PKA
kinase activity in hippocampus (n=6). Intracellular [Ca®"] concentration in the hippocampus was measured using a calcium detection kit
(n=6). Western blot was used to detect the expression of serotonin (1A) receptor (5-HT1A), N-methyl-D-aspartate receptor 1 (NMDA1)
and a-amino-3-hydroxy-5-methyl-4-isoxazole-propionic acid receptor (AMPAL) in hippocampus (n=6). Results: Compared with the
model group: the escape latency of rats in the butylphthalide group were significantly reduced, but the number of crossing platforms was
greatly increased (P<0.05); the neurologic deficit score and cerebral infarction volume of rats were tremendously reduced (P<0.05); the
PKA kinase activity and intracellular [Ca*] concentration in rats increased dramatically (P<0.05); the relative expression of 5-HT 1A pro-
tein decreased markedly in rats in the phthalein group, while the phosphorylation level of AMPA1 and NMDA1 increased sharply (P<0.05).
Conclusion: Butylphthalide can improve the learning and memory ability of rats with ischemic stroke, and down-regulate the activity of
5-HT1A receptor, and activate the PKA signaling pathway in hippocampus.
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Fig.1 Escape latency and number of platform crossings in each group of rats

Note: Compared with sham group, * P<0.05; Compared with model group, “P<0.05.
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Fig.2 Neurological deficit score and cerebral infarction volume in each group of rats

Note: A: Neurological deficit score; B: Cerebral infarction volume; C: T2-weighted images (T2WI) of cerebral infarction by 7.0-T MRI, red arrow

represents cerebral infarction area; Compared with sham group, * P<0.05; Compared with model group, “P<0.05.
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Fig.5 Immunohistochemical analysis of 5-HT 1 A receptor expression (X 400)

Note: Compared with sham group, * P<0.05; Compared with model group, “P<0.05.
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