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[Abstract] Objective To explore the effects of Rhodiola salidroside on regulating the mitogen-activated protein kinase
(MAPK)/extracellular signal-regulated kinase (ERK)/mammalian target of rapamycin (mTOR) signaling pathway and explore its
impact on hippocampal neuron autophagy and apoptosis induced by oxygen-glucose deprivation/reperfusion (OGD/R). Methods
The mouse hippocampal neuronal cell line HT22 was cultured in vitro and randomly divided into control group, OGD/R group,
salidroside group, tert-butylhydroquinone (TBHQ) group, and salidroside+ TBHQ group. Except for control group, cell models were
established by OGD/R induction in other groups. Cells in corresponding groups were treated with Rhodiola salidroside (500 pwmol/L)
and/or MAPK activator TBHQ (50 pwmol/L) for 24 h. The lactate dehydrogenase (LDH) release rates were measured, cell apoptosis
was detected by flow cytometry, and cell viability was assessed by MTT assay. Acridine orange (AO) staining was used to detect
autophagy. Enzyme-linked immunosorbent assay (ELISA) was used to measure the expression levels of inflammatory cytokines
including interleukins (IL)-6, IL-8, and IL-17, and tumor necrosis factor-o (TNF-a). Western blotting was performed to detect the
expression levels of proteins related to apoptosis, autophagy, and the MAPK/ERK/mTOR signaling pathway. Results  Salidroside
(500 pmol/L) significantly enhanced the viability of OGD/R-induced HT22 cells (P<0.05), without obvious effect on the viability of
normally cultured HT22 cells (P>0.05). Compared with control group, OGD/R group showed significantly increased LDH release
rates, apoptosis rates, autophagosome formation rates, levels of IL-6, IL-8, IL-17 and TNF- «, expressions of Bcl-2-associated X
protein (Bax), Cleaved Caspase-3, Caspase-3 and Beclin-1 protein, ratios of microtubule-associated protein 1 light chain 3(LC3)- 11 /
LC3- I, phosphorylation (p)-p38 MAPK/p38 MAPK, and p-ERK1/2/ERK1/2 (P<0.05), while cell viability and p-mTOR/mTOR
ratio were significantly decreased (P<0.05). Compared with OGD/R group, salidroside group had significantly reduced LDH release
rates, apoptosis rates, autophagosome formation rates, levels of IL-6, IL-8, IL-17, and TNF-q, expressions of Bax, Cleaved Caspase-3,
Caspase-3, Beclin-1 protein, and ratios of LC3- [[ /LC3- | ratio, p-p38 MAPK/p38 MAPK, and p-ERK1/2/ERK1/2 (P<0.05), while
cell viability and p-mTOR/mTOR ratio were significantly increased (P<0.05). The change of indicators in TBHQ_group showed an
opposite trend to those in salidroside (P<0.05). Compared with salidroside group, salidroside+TBHQ_ group had significantly
increased LDH release rates, apoptosis rates, autophagosome formation rates, levels of IL-6, IL-8, IL-17 and TNF-a, expressions of
Bax, Cleaved Caspase-3, Caspase-3, Beclin-1 protein, and ratios of LC3-1I/LC3-1, p-p38 MAPK/p38 MAPK, and p-ERK1/2/ERK1/2
(P<0.0S), while cell viability and p-mTOR/mTOR ratio were significantly decreased (P<0.05). Conclusion Salidroside may inhibit
OGD/R-induced hippocampal neuron autophagy and apoptosis by blocking the activation and transmission of MAPK/ERK/mTOR
signaling pathway.
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Fig.5 Effect of salidroside on expression of apoptosis and autophagy related proteins in HT22 cells induced by OGD/R (Western

blotting)
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Fig.6 Effect of salidroside on expression of MAPK/ERK/mTOR pathway-related proteins in HT22 cells (Western blotting)
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