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(Abstract] Objective To explore the protective effects of nuciferine (NF) on mitochondrial damage caused by H,0,~induced
oxidative stress in human umbilical vein endothelial cells (HUVECs) and the related mechanisms. Methods HUVECs were subjected
to oxidative damage induced by H,0, as an experimental model. The cells were divided into the control group, H,0, group, H,O-+
NF group, H,0,+NF+W146 group, H,0,+NF+SEW2871 group, and H,0,+NF+Compound C group. They were pretreated with the
S1PR1 inhibitor W146 (10 pwmoll), SIPR1 agonist SEW2871 20 nmoll), and AMPK inhibitor Compound C (dorsomorphin, 1 pwmol/L)
for 30 min, 30 min, and 24 h, respectively. Subsequently, 10 pmol/. NF was added and incubated for 12 h, followed by co-
incubation with 400 wmol/L H,0, for 2 h. The secretion level of SIP was measured using ELISA. The protein expression levels of
S1PR1, SIPR3, AMPK, and p—AMPK were determined by Western blot. The intracellular levels of reactive oxygen species (ROS)
were measured using dihydroethidium staining The ultrastructure of mitochondria was observed using transmission electron microscopy.
The mitochondrial membrane potential (MMP) was determined using JC-1 fluorescent probes and flow cytometry. The opening
degree of the mitochondrial permeability transition pore (MPTP) was examined using the Calcein AM fluorescent probe. The intracellular
ATP levels were measured using an ATP assay kit. Results Compared with the control group, the H,0, group exhibited increased
mitochondrial oxidative stress damage (P<0.01). Compared with the H,0, group, the H;OANF group demonstrated enhanced cell viability
(P<0001), reduced ROS levels, alleviated mitochondrial ultrastructural damage, and decreased MPTP opening degree, as well as
elevated MMP and ATP levels (P<005). Additionally, the H;O4NF group showed increased S1P secretion (P<0.05) and elevated protein
expression levels of SIPR1 (P<0.05) and p—-AMPK (P<0.01). Compared with the H,0,+NF group, the H,0,+NF+SEW2871 group
exhibited increased p~AMPK protein expression level (P<0.05) and reduced mitochondrial oxidative stress damage (P<005). Conversely,
the H,0+NF+W146 and H,0,#NF+Compound C groups showed decreased p—AMPK protein expression level (P<0.05) and elevated
mitochondrial oxidative stress level (P<0.05, P<001). Conclusion NF alleviates mitochondrial damage caused by H,0,—induced
oxidative stress in HUVECs by promoting S1P/SIPRI/AMPK signaling pathway.

(Keywords] oxidative stress; mitochondrial damage; nuciferine; human umbilical vein endothelial cell; sphingosine—1-

phosphate/sphingosine—1-phosphate receptor 1; adenosine 5'—monophosphate—activated protein kinase
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Fig.3 NF promoting AMPK phosphorylation to reduce H,O,~induced mitochondrial oxidative stress
damage in HUVECs (x+s, n=3)
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