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Lupinol inhibits OGD/R-induced neuronal autophagy by modulating MAPK/ERK/mTOR signaling pathway
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[Abstract] Objective To investigate the influence of lupinol on oxygen-glucose deprivation/reoxygen-
ation (OGD/R)-induced neuronal autophagy by regulating the mitogen-activated protein kinase (MAPK) /ex-
tracellular signal-regulated kinase (ERK) /mammalian target of rapamycin (mTOR) signaling pathway. Meth-
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ods A model of OGD/R injury was established by primary culture of hippocampal neurons; MTT method was
applied to detect the survival rate of OGD/R hippocampal neurons in different concentrations of lupinol (0, 1,
5, 10, 20, 40, 80 pmol/L). The rat hippocampal neurons were randomly separated into the CON group (con-
ventional culture) , OGD/R group (24 h reoxygenation and glucose recovery after oxygen-glucose deprivation
for 90 min), lupinol group (OGD/R+ 10 umol/L lupinoD) , and TBHQ group (OGD/R+ 10 pmol/L lupinol +
50 pmol/L MAPK activator TBHQ). The kits were applied to detect neuronal LDH, MDA, SOD and GSH
contents. The DCFH-DA probe method was applied to detect neuronal ROS content. The Fluo-3/AM probe
method was applied to detect neuronal Ca’" concentration. Flow cytometry was used to detect neuronal apop-
tosis; transmission electron microscopy was applied to observe neuronal autophagy. Western blots of mRFP-
GFP-LLC3B were applied to detect neuronal autophagic flux. Western blotting was applied to detect the levels
of neuronal LC3-1I/1, p62, Beclin 1, ERK1/2, p-ERK1/2, mTOR and p-mTOR. Results Compared with 0
pmol/L, 5, 10, 20, and 40 pmol/L lupinol improved the neuron survival rate (P<Z0. 05). However, the neu-
ron survival rate was the highest at 10 ymol/L lupinol. Based on the comprehensive results, the concentration
of 10 pmol/L lupinol was selected for subsequent experiments. Compared with the CON group, the neuronal
survival rate, SOD, GSH, and the protein expression of p62 and p-mTOR in the OGD/R group were greatly
decreased (P<C0. 05). The contents of LDH, MDA, ROS, and Ca>" mean fluorescence intensity, the number
of autophagosomes, yellow fluorescent particles, and red fluorescent particles, and the levels of LC3-1I/1, Be-
clin 1, and p-ERK1/2 were greatly increased (P<Z0. 05). Compared with the OGD/R group. SOD, GSH. and
the levels of p62 and p-mTOR in the lupinol group were greatly increased; the LDH, MDA, ROS, Ca’" mean
fluorescence intensity, the number of autophagosomes. yellow fluorescent particles, red fluorescent particles,
and levels of LC3-1I/1, Beclin 1 and p-ERK1/2 were greatly decreased (P<C0. 05). The MAPK activator TB-
HQ reversed the negative effects of lupinol on OGD/R hippocampal neurons. Conclusion Lupinol inhibits
OGD/R-induced neuronal autophagy by regulating the MAPK/ERK/mTOR signaling pathway and protects rat

hippocampal neurons.
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