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Mechanism study of selenium alleviating vascular smooth muscle calcification induced by high
glucose Fang Can, Xia Hao, Zhou Wenjie. Department of Cardiology, Renmin Hospital of Wuhan
University , Wuhan 430060 , China

[ Abstract] Objective To explore the mechanism of selenium (se) alleviating vascular smooth
muscle calcification by inhibiting mitochondrial division fission. Methods Rat smooth muscle cells were
divided into low glucose group, high glucose group,low glucose + se group and high glucose + se group.
The cells in low glucose group were cultured with low glucose culture medium, the cells in high glucose
group were cultured with high glucose culture medium,the cells in low glucose + se group were cultured
with low glucose medium and sodium selenite , the cells in the high glucose + se group were cultured with
high glucose medium and sodium selenite , the cells in each group were cultured for 14 days. Alizarin red
staining was used to detect calcium deposition, alkaline phosphatase ( ALP) activity kit was used to detect
cell ALP activity,the expression levels of contraction-phenotype a-SMA , osteoblastic phenotype RUNX2,
OCN, mitochondrial fission factor Drpl and fusion factor Mfnl were detected by fluorescence quantitative
PCR. The production of intracellular reactive oxygen species (ROS) was detected by DCFH-DA probe.
ResultsAlizarin red staining results showed that calcium deposition in high glucose group was significantly
higher than those in low glucose group and high glucose + se group. The ALP activity of cells in low
glucose group, high glucose group and high glucose + se group decreased gradually (P < 0. 05). The
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relative expression levels of osteoblastic phenotype RUNX2 and OCN in high glucose group were
significantly higher than those in low glucose group, and the relative expression levels of contractile
phenotype a-SMA were significantly lower than that in low glucose group ; The relative expression level of
a-SMA in high glucose + se group was significantly higher than that in high glucose group,but lower than
that in low glucose + se group; The relative expression levels of osteoblastic phenotype RUNX2 and OCN
were significantly lower than that in high glucose group,but higher than that in low glucose + se group( P
<0.05). The relative expression level of mitochondrial division factor Drpl in high glucose group was
significantly higher than that in low glucose group, while the relative expression level of mitochondrial
fusion factor Mfnl was significantly lower than that in low glucose group;the relative expression level of
Drpl in low glucose + se group was significantly lower than that in low glucose group,while the relative
expression level of Mfnl was significantly higher than that in low glucose group; The relative expression
level of mitochondrial division factor Drpl in the high glucose + se group was significantly lower than that
in high glucose group, while the relative expression level of mitochondrial fusion factor Mfnl was
significantly higher than that in the high glucose group,but lower than that in low glucose + se group( P <
0.05). DCFH-DA detection results showed that the ROS fluorescence signal in high glucose group was
significantly higher than that in low glucose group and high glucose + se group, but after adding Drpl
inhibitor Mdivi-1,only the ROS fluorescence signal in high glucose group was significantly lower than that
before adding. Conclusion Se stabilizes mitochondrial dynamics by inhibiting high-glucose-induced
mitochondrial fission, thereby reducing the production of intracellular oxidative stress, and finally
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effectively inhibiting the progression of vascular smooth muscle calcification.
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