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Study on the Mechanism of Sinensetin-mediated Reduction of Glomerular Microvascular Endothelial Cells
Pyroptosis Through Inhibition of Oxidative Stress in Vitro

ZHANG Kejia®®, ZHOU Yao™®, WU Qi¢, LI Li*™(Xuzhou Medical University, a.Department of Pathophysiology,
b.Laboratory of Clinical and Experimental Pathology, c.Department of Physiology, Xuzhou 221009, China)

ABSTRACT: OBJECTIVE To explore the therapeutic effect and mechanism of sinensetin on diabetic kidney disease.
METHODS In vitro cell injury model was constructed by incubating human renal glomerular microvascular endothelial cells
(HRGEC) using the reducing body Trx1 exogenous inhibitor of Px-12. Control group, Px-12 group, sinensetin group,
sinensetint+Px-12 group, N-acetyl-L-cysteine(NAC) group, NAC+Px-12 group, PD98059 group and PD98059+Px-12 group were
established. Cells were pretreated with sinensetin, the oxidative stress inhibitor NAC, and the extracellular regulatory protein
kinase(ERK1/2) inhibitor PD98059, and then co-incubated with Px-12. Cell morphology was observed, and CCK-8 was used to
determine cell viability. The among-group difference level of oxidative stress of HRGEC in each group was determined by using
reactive oxygen species(ROS)/Oz fluorescence probe. The changes in membrane morphology in each group were observed by
transmission electron microscopy, and the protein expression of gasdermin D(GSDMD), ERK1/2 phosphorylation, and gap
junction protein 43(Connexin 43, Cx43) proteins were detected by Western blotting. RESULTS Px-12 could induce the
breakdown of HRGEC membrane integrity and expose the NT terminal of GSDMD, leading to pyroptosis(P<0.01). Px-12 could
significantly induce the upregulation of ROS/Oz and activate the oxidative stress level(P<0.01). On the contrary, sinensetin
could markedly inhibit Px-12-induced increase of ROS/O2(P<0.05) and reduce Px-12-induced formation of GSDMD-NT and
ERK phosphorylation(P<0.01 or P<0.05). Px-12 could induce an enhancement of Cx43 expression(P<0.01), while the inhibitor
of ERK signaling inhibitor could significantly inhibit Cx43 expression(P<0.01). Coincidently, sinensetin had the similar function
(P<0.01). CONCLUSION Sinensetin can alleviate Px-12-induced HRGEC pyroptosis, which is probably related to the
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regulation of the ERK-MAPK-Cx43 signaling pathway.

KEYWORDS: diabetic kidney disease; sinensetin; oxidative stress; pyroptosis
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Fig. 1 Px-12 induced renal glomerular endothelial cells pyroptosis

A—cell viability test by CCK-8; B—cell morphology under inverted microscope(100x); C—expression of GSDMD-NT and GSDMD protein by Western
blotting; D—temporal difference of GSDMD-NA/GSDMD; E-cell morphological change under transmission electron microscope(l 500x%, 5 000x);
compared with the control group(0 pmol-L~! Px-12 intervention group or Px-12 intervented for 0 h), VP<0.01.
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Fig. 2 Inhibition of Trx1 could induce oxidative stress of renal glomerular endothelial cells
A and B-Temporal changes of ROS/O; expression(200%); C and D—expression of Txnip and Trx1 protein by Western blotting; compared with the control

group(Px-12 intervented for 0 h), VP<0.05, 2P<0.01.
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Fig. 3 Sinnensetin alleviated Px-12-induced renal glomerular endothelial cells pyroptosis by inhibiting oxidative stress

A and B-ROS/O3 expression in each group(100x); C—cell viability test by CCK-8; D and E—expression of GSDMD-NT and GSDMD protein by Western

blotting; compared with the control group, "P<0.01; compared with the Px-12 group, ?P<0.05, ¥P<0.01; F—cell morphological changes under
transmission electron microscope(1 500%, 5 000x).
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Fig. 4 Sinensetin inhibited ROS-medicated activation of the ERK signaling pathway

A and B—Effect of different intervention time of Px-12 on p-ERK and ERK protein expression; C—Effect of different intervention time of Px-12 on p-P38,
P38, JNK protein expression; D and E-Expression results of p-ERK and ERK protein in each group; compared with control group, "P<0.01; compared

with the Px-12 group, 2P<0.01.
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Fig. 5 Oxidative stress-induced ERK phosphorylation promoted Cx43 production in HRGEC
A and B-Effect of different intervention time of Px-12 on Cx43 protein expression; C and D —Expression results of Cx43, p-ERK and ERK protein in

each group; compared with control group, "P<0.01; compared with the Px-12 group, 2P<0.01.
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