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Deep hypothermic circulatory arrest impairs cognitive function by inhibiting Akt signaling pathway in rats
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[ Abstract]  Objective; To observe the brain injury after deep hypothermic circulatory arrest
(DHCA) in rats, and to investigate the mechanism of it. Methods: A rat model of DHCA was
established. Sixteen Sprague-Dawley rats were randomly divided into sham operation group (Sham
group) and DHCA group. The expression of serine/threonine protein kinase (Akt), phosphorylation Akt
(p-Akt), B-cell lymphoma/leukemia-2 (Bcl-2), Bel-2 associated X protein (bax) and cleaved cysteine
aspartyl protease-3 (caspase-3) in hippocampus were detected by western blot analysis four hours after
reperfusion. Hematoxylin-eosin (HE) staining and Nissl staining were used to evaluate the neuronal
damage in hippocampal CA-1 sector on the 7th day after operation. Morris water maze was used to
evaluate the learning, memorizing, space perception and exercise capacity in rats. Results: Compared
with the Sham group, the expression of p-Akt and Bel-2 in the hippocampus CA-1 sector of DHCA group
was lower, while the expression of Bax and cleaved-caspase 3 was increased (all P<0. 05). And there
was no statistically difference between the two groups in terms of the expression of Akt. The
pathological score in the DHCA group was higher than that in the Sham group, while the number of
survival neurons in the DHCA group was fewer than that in the Sham group. Comparing with the Sham
group, in the DHCA group the escape latency was longer, and the times of crossing platform were
shorter with slower movement (all P<C0. 05).  Conclusions: DHCA can mediate neuronal apoptosis by
inhibiting Akt signaling pathway, and impair cognitive function in rats as result.
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