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Protective effect of brimonidine against neural injury induced by hypoxia in PC12 cells
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Abstract: Objective To investigate the protective effect and mechanism of brimonidine against hypoxia-induced neuronal injury in
PC12 cells.Methods Experiments were conducted from May 2018 to August 2019, a model of PC12 cell injury induced by hypoxia
was established. The experiment was divided into control group, Hypoxia group (hypoxia injury), Hypoxia+0.25 pmol/L. brimonidine
group, Hypoxia+0.5 pwmol/L brimonidine group and Hypoxia+1 pmol/L brimonidine group. Cell viability was measured by methylthiazo-
Iyl tetrazolium (MTT). The apoptotic rate of each group was detected by flow cytometry. The contents of lactate dehydrogenase (LDH),
malondialdehyde (MDA), and superoxide dismutase (SOD) were determined according to the test kits. The expressions of Bax, Bcl-2
and Akt/mTOR/STAT3 signaling pathway-related proteins were detected by Western blotting. Results  After hypoxia treatment, the
cell viability (0.35+0.04 vs. 0.69+0.08) was lower than that in the control group (P<0.05), and the cell viability in different dose groups
of brimonidine (0.37+0.05, 0.40+0.06, 0.44+0.05, 0.53+0.07, 0.60+0.09 vs. 0.35+0.04) were higher than those in the Hypoxia group (P
<0.05); the apoptosis rate in the Hypoxia group was increased [(32.89+3.46) % wvs. (3.58+0.34) %] (P<0.05). After monidine interven-
tion, the apoptosis rate decreased [(7.41+0.75) % vs. (32.89+3.46) %] (P<0.05), and the expression of Bax protein decreased (P<0.05)
(1.48+0.16 vs. 3.76+0.31), while the expression of Bcl-2 protein increased (0.89+0.12 vs. 0.29+0.04) (P<0.05); the SOD content of cells
in the Hypoxia group [(50.43+5.36) U/mg vs. (173.39+18.21) U/mg] was higher than that in the control group (P<0.05), and brimonidine
could increase the hypoxia-induced SOD content [(143.28+15.43) U/mg vs. (50.43+5.36) U/mg] (P<0.05); In the Hypoxia group, LDH
[(62.31+6.82) U/mL vs. (19.07+1.65) U/mL], MDA content [(4.29+0.43) pmol/g vs. (1.35+0.12) pmol/g] were higher than those in the
control group (P<0.05), brimonidine treatment could reduce the LDH [(31.35+3.21) U/mL vs. (62.31+6.82) U/mL], MDA content [(1.76+
0.19) pmol/g vs. (4.29+0.43) pmol/g| (P<0.05). The expressions of Akt, p-Akt, mTOR, p-mTOR, STAT3 and p-STAT3 were decreased
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in Hypoxia group (P<0.05). After treatment with brimonidine, the expressions of Akt, p-Akt, mTOR, p-mTOR and p-STAT3 were in-
creased (P<0.05). Inhibition of Akt/mTOR/STAT3 signaling pathway reversed the effects of brimonidine on hypoxia-induced PC12 cell

proliferation, apoptosis, and LDH, MDA, and SOD levels. Conclusion Brimonidine can protect hypoxia-induced neuronal injury by

activating Akt/mTOR/STAT3 signaling pathway, promoting hypoxia-induced PC12 cell proliferation, inhibiting apoptosis and enhanc-

ing its antioxidant capacity.
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