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Hydrogen-rich saline reduces cerebral ischemia-reperfusion injury in rats
via PI3K pathway

CHEN Ke-yan, DONG Wan-wei
(Department of Laboratory Animal Science, China Medical University, Shenyang 110001, China)

[ Abstract]  Objective To investigate the effect of hydrogen-rich saline on apoptosis in hippocampal neurons
induced by cerebral ischemia-reperfusion in rats and PI3K/Akt/FoxO1 signaling pathway. Methods The rat model of
focal cerebral ischemia-reperfusion was established by thread-occlusion of the middle cerebral artery in rats. SD rats were
randomly divided into sham operation group ( Sham group ), ischemia-reperfusion group (I/R group) and hydrogen-rich
saline treatment group ( HRS group), 10 rats in each group. At 24 h after reperfusion, the serum levels of IL-6, TNF-a
and IL-1 were detected by ELISA. Histological changes of the hippocampus were observed by pathology using HE
staining. Apoptosis in brain tissues was observed by TUNEL staining. The expression changes of p-PI3K, Akt, caspase-3
and FoxO1 proteins were detected by Western blot assay. Results Compared with the sham group, pyramidal cells were
arranged loosely in the I/R group and a large number of pyramidal cells were necrotized, and the amount of apoptotic
hippocampal cells was increased. The levels of IL-1B, IL-6 and TNF-a were significantly increased (P < 0.05) , as well
as the expression of p-PI3K, Akt and caspase-3 in the brain tissue. However, the expression of FoxOl protein was

decreased. There were significant differences between the two groups (P < 0.05). Compared with the I/R group, the
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inflammatory factors were significantly decreased in the HRS group. The expressions of p-PI3K, Akt and caspase-3 were

also significantly decreased, while the expression of FoxO1 protein was increased (P < 0.05). Conclusions Hydrogen-

rich saline can reduce brain injury caused by ischemia-reperfusion, and its mechanism may be related to PI3K/Akt/FoxO1

signaling pathway.
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Fig.1 Histological changes of hypocampal neurons in the rats ( HE staining)
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Tab.1 Detection of serum inflammatory factors in each group of rats

Ei A | BFARA el /PR [EE it
Index/ Group Sham group I/R group HRS group
S100-B /ng/L 36.87 + 0.91 112.96 + 1.45° 68.42 + 1.30%
TNF-a /pg/L 75.54 + 10.21 196.51 + 30.31* 118.47 = 10. 14
IL-6 /ng/L 20.97 + 2.38 68.69 + 3.39° 45.36 = 5.14®

1.5 Sham ZHHMIEL P < 0.05;5 HRS 41t ,"P < 0.05,

Note. Compared with the sham group, *P <0.05; Compared with the HRS group, "P <0. 05.
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Fig.2 Apoptosis in the hypocampal neurons in the rats (TUNEL staining)
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Fig.3 Changes of expressions of p-PI3K, Akt, caspase-3,
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FoxO1, and GAPDH in the rats detected by Western blot assay
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