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[ Abstract] Objective To investigate the effect of penehyclidine hydrochloride preconditioning on
extracellular signal-regulated kinase 1/2 during repeated cerebral ischemia-reperfusion (IR) injury in mice.
Methods Ninety-six C57BL/6] mice, graded into specific pathogen free (SPF), aged 6 - 8 weeks,
weighing 16 - 25 g, were randomly allocated into three groups as follows: penehyclidine hydrochloride group
(group PHC) , group IR and sham operation group ( group Sham) , 32 mice in each group. Mice were intra-
peritoneally injected with normal saline, and the bilateral common carotid arteries were separated but not
clamped after 30 min in group Sham. Mice were intraperitoneally injected with normal saline, and after 30
min, the bilateral common carotid arteries were isolated and clamped to establish a model of repeated IR
brain injury in group IR. Mice were injected intraperitoneally with penehyclidine hydrochloride at a dose of
1. 0 mg/kg, and after 30 min bilateral common carotid arteries were clipped for establishing the model of re-
peated IR cerebral injury in group PHC. Learning and memory function of mice were tested by Morris water
maze test before and after surgery. After Morris water maze test, mice were euthanized, and hippocampus
was excised. The ratio of wet weight to dry weight (W/D) of hippocampus was tested. The permeability of
blood-brain barrier was determined by Evans blue (EB) method. The expression levels of extracellular sig-
nal-regulated kinase 1/2 ( ERK1/2) mRNAs in hippocampus were determined by reverse transcription-poly-
merase chain reaction (RT-PCR). The expression levels of phosphorylated (p-ERK1/2) proteins in hippo-
campus were detected by Western blot. Results Compared with group Sham, the escape latency and swim-
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ming distance of mice were prolonged 3 and 7 d after surgery in group IR (P < 0.05). Compared with group

IR, the escape latency and swimming distance of mice were shortened 3 and 7 d after surgery in group PHC

(P < 0.05). Compared with group Sham, hippocampal W/D and the content of EB of brain tissue were

higher in group IR (P < 0.05). Compared with group IR, hippocampal W/D and the content of EB of brain

tissue were lower in group PHC (P < 0.05). Compared with group Sham, the expression levels of ERK1/2

mRNA and protein in hippocampus were higher in group IR (P < 0.05). Compared with group IR, the ex-

pression levels of ERK1/2 mRNA and protein in hippocampus were lower in group PHC (P < 0.05). Con-

clusion

Penehyclidine hydrochloride can alleviate cerebral injury and improve learning and memory

function of mice with repeated cerebral IR injury via inhabiting the activation of ERK1/2 in hippocampus.
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