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Neuroprotective effects of apelin after acute cerebral ischemia and reperfusion in rats
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[Abstract] Objective To observe the neuron apoptosis and anti-oxidative stress function of cerebral tissues after acute
cerebral ischemia/reperfusion (I/R) in rats treated with apelin in the early period of acute cerebral I/R. Methods Totally 156
male Wistar rats were randomly divided into 3 groups: sham group (n=12), ischemia reperfusion group (I/R group, n=72)
and ischemia reperfusion plus apelin group (I/R-+ AP group, n=72). The latter two groups were further divided into 6
subgroups according to reperfusion time (3, 6, 12, 24, 72, and 120 h groups, each group containing 12 rats). Apelin (10’
mol/L [10 pul]) was injected into the lateral ventricle in the early time of reperfusion (30 min) in the I/R+ AP group. RT-PCR
was used to observe the change of caspase-3 and caspase-12 mRNA expression in the injured side of cerebral cortex in each
group, and flow cytometer was employed to detect the apoptosis rate of neurons. The content of malondialdehyde (MDA),
activity of glutathione peroxidase (GSH-Px). and the total antioxidant capacity were also examined in the brain homogenate
after I/R. Results The expression of caspase-3 mRNA and caspase-12 mRNA was increased in I/R and I/R-+ AP groups compared
with the sham group. Treatment with apelin down-regulated caspase-12 mRNA expression but had little influence on caspase-3 mRNA
expression. The neuron apoptosis rate was significantly lower in I/R+ AP group compared with the I/R group (P<C0. 05), and the
changes increased with time. Compared with the sham group, I/R group had significantly increased MDA content (P <C0. 05) and
significantly decreased GSH-Px activity and total antioxidant capacity (P<C0. 05). Compared with the I/R group, I/R+ AP group had

significantly increased GSH-Px activity and total antioxidant capacity and significantly decreased MDA content (P <C 0. 05).
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Conclusion Early intervention with apelin can protect the neurons in rats after acute cerebral I/R.
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Fig 1 Expression of caspase-3 mRNA
in injured side of rat cerebral cortex
A: T/R group; B: I/R-+ AP group; C: GAPDH. I/R: Ischemia/

reperfusion; AP: Apelin

*x1
Tab 1

2 Caspase-12 mRNA 7£ X R #5 {57 U K i 2 R 9 R 3%
Fig 2 Expression of caspase-12 mRNA
in injured side of rat cerebral cortex
A: I/R group; B: I/R-+ AP group; C: GAPDH. 1/R. Ischemia/
reperfusion; AP: Apelin
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B PR 3 h M A M TR R (73, 22 &
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apelin T TSk L FEHEA 6 ho12 h JE A H M & A
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Apotosis rates of neurons in rats of each group after I/R

n=12, x%s, %

Group I/R3h I/R 6 h I/R12 h I/R 24 h
Sham 3.86+1.75 3.86+1.75 3.86+1.75 3.86+1.75
I/R 73.90+E7.50" ¢ 84.284+3.80" 90.8842.75** 79.88+8.21"
I/R+AP 73.2249.40" 81.22+5.40* %4 88.30+8.90* *4 80.13+6.85"*

I/R: Ischemia/reperfusion; AP: Apelin.

** P<C0. 01 vs sham group; & P<C0. 05 vs I/R group
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Tab 2 MDA content, glutathione perxidase activity and total antioxidant capacity in brain

homogenate of rats in each group 24 h after I/R

n=12, x=+s

Group MDA mg/(pmol + g~ 1) Z];I’;’CZT;IUG.S I;;if) 'I‘Ot,ill,‘e/l/rztir?;:i?n.t gcilll);mity
Sham 3.5840. 88 890.03+98. 96 6.6840.42
I/R 7.1240.677 316.00£37. 05" 3.7940. 20"
I/R+AP 5.8240.53*4 655.95+30. 334 5.36+0.16"4

I/R: Ischemia/reperfusion; AP: Apelin; MDA Malondialdehyde; GSH-Px: Glutathione peroxidase. * P<C0. 05 vs sham group; £ P<C0. 05

vs I/R group
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