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Polydatin protects vascular endothelial cells by
modifying the JAK2/STAT3 signaling pathway

Kong Wenwen' > Wei Huizhen’ Xu Yuanying’® Sha Wenjun® Lu Jun® Lei Tao' *°
( 'Shanghai Putuo Central School of Clinical Medicine Anhui Medical University Shanghai 200062;
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Abstract Objective

To study the protective effect of polydatin on lipopolysaccharide-induced injury of human

umbilical vein vascular endothelial cells ( HUVECs) through the protein Janus kinase 2 ( JAK2) /signal transducers

and activators of transcription 3 ( STAT3) signaling pathway. Methods

HUVECs were cultured in vitro and 500

ng/ml LPS induced their injury and set as a model group; based on the model group endothelial cells were inter—

vened with different concentrations ( 10 20 and 40 pmol/L) of polydatin for 24 h and set as polydatin low

( 1212 )



* 1212 - Acta Universitatis Medicinalis Anhui 2024 Jul;59(7)

renal interstitial fibrosis( CKD-RIF) . Methods Mice were continuously fed with a diet containing 0. 2% adenine
for a duration of 9 weeks to establish mice models with CKD-RIF. By the end of the 9-week experimental periods
collected blood samples from the posterior orbital venous plexus of mice to measure renal functions and serum urate
concentrations prior to euthanizing the mice. Hematoxylin-eosin ( HE) staining and periodic acid-Schiff staining
( PAS) were used to investigate the pathological alternations in kidney tissues. Masson’s trichrome staining was used
to observe the extent of renal fibrosis. Urate staining was used to detect urate deposition in renal tissues. Western
blot and immunohistochemistry were used to detect the expression of target molecules. Scratch tests were used to ex—
amine the migration abilities of cells treated with different concentrations of uric acid. Results The kidney function
analysis showed that a significant increase in the levels of serum urea nitrogen ( P =0. 006 4) creatinine ( P =
0.008 0) and urate ( P =0.000 7) in the CKD-RIF mice compared with the normal control group. The results of
HE staining and PAS staining showed a significance of renal tubule injury and infiltration of inflammatory cells in
the model group. Masson”s trichrome staining showed that a marked increase in collagen deposition in the model
group. The results of urate staining showed a significant presence of urate crystals in kidney tissue of the model
group when compared to the control group. Animal tissue immunoblotting and immunohistochemistry analysis showed
a significant increase in the expression levels of vimentin «-SMA and TGF-31 in the model group in comparison to
the control group. Conversely in the model group E-eadherin levels exhibited a dramatic reduction compared to the
control group. The findings from the scratching tests showed that uric acid significantly enhanced cell migration.
Western blot analysis showed a dramatic increase in the expression levels of vimentin and a-SMA while E-eadherin
exhibited significant decrease in the cells subjected to uric acid treatment. Conclusion Urate stimulates the secre—
tion of TGF{31 by renal tubule epithelial cells and induces epithelial-mesenchymal transdifferentiation thereby ex—
acerbating renal interstitial fibrosis in CKD.

Key words urate; hyperuricemia; chronic kidney disease; renal interstitial fibrosis; epithelial-mesenchymal trans—

differentiation
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concentration group polydatin medium concentration group and polydatin high concentration group respectively; a
control group was set as another group. CCK-8 monocyte-endothelial cell adhesion scratch and Transwell assays
were used to detect cell viability adhesion migration and invasive ability; ELISA was used to detect interleukin-6
(IL-6) and tumor necrosis factor-alpha ( TNF-o) levels in the cell supernatant; Western blot was used to detect the
expression of proteins related to the JAK2 /STAT3 signaling pathway levels of JAK2/STAT3 signaling pathway relat—
ed proteins. Results Compared with the control group the model group showed decreased cell survival ( P <
0.01) increased cell adhesion migration and invasion ( P <0.001 P <0.05 P <0.01) increased levels of IL-6
and TNF-o in the cell supernatant ( P <0.001) and increased levels of phosphorylation of JAK2 and STAT3 pro—
teins in the cells ( P <0. 05) . Compared with the model group LPS damage to cells was attenuated after polydatin
intervention cell survival was increased in polydatin low — medium — and high — concentration groups ( P <
0.05) cell adhesion migration and invasion decreased ( P <0.05 P <0.05 P <0.001) IL6 and TNF-« levels
in cell supernatants decreased ( P <0.05) and the levels of cellular JAK2 and STAT3 protein phosphorylation lev—
els decreased ( P <0. 05) . Conclusion Polydatin seems to reduce the inflammatory injury of human umbilical vein
endothelial cells induced by LPS reducing the secretion of inflammatory factors and inhibiting the ability of cell ad—
hesion migration and invasion which may be related to the down—regulation of JAK2/STAT3 signal pathway by
polydatin.

Key words atherosclerosis; human umbilical vein endothelial cells; polydatin; JAK2 /STAT3 signaling pathway



