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Abstract: Objective To investigate the effect of resveratrol on vascular calcification in atherosclerosis (AS) and its mechanism.
Methods Male healthy SD rats were randomly divided into control group, model group and resveratrol (5 mg-kg™") group, with 10
rats in each group. Resveratrol was ip preadministered for 21 days, once a day, before modeling. AS model was prepared in the
model group and the resveratrol group: sc 5 mg-kg™ vitamin D, for five days, the left carotid artery was isolated and ligated, and
0.12 mmol-L™" CaCl, solution was wet applied for 30 min, and then sutured. The control group was wet applied normal saline. One
week later, all rats were sacrificed after fasting for 24 h at the same time. The left carotid arteries of the rats were taken for HE
staining and Von Kossa staining. The calcification of CRL-1999 cells was induced by calcification medium in vitro, and resveratrol
(10 pmol-L™") was administered. Alizarin red S staining was used to detect calcium salt deposition. The expression of calcium

markers BMP2, Runx2, inflammasome NLRP3, pyroptosis related indicators aspartic acid proteolytic enzyme 1 (Caspase-1),
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Gasdermin-D (GSDMD), interleukin (IL) -1B and IL-18 were detected by Quantitative real-time PCR(qRT-PCR) and Western
blotting. The expressions of Runx2, NLRP3, Caspase-1, GSDMD and IL-1B were detected by immunofluorescence. The binding
activity of resveratrol to target protein was verified by molecular docking. Results HE and Von Kossa staining showed vascular wall
structure disorder and calcium salt deposition in the model group, which was alleviated by resveratrol pretreatment. VSMCs in vitro
showed that calcified nodules could be alleviated by resveratrol. The expressions of BMP2, Runx2, inflammasome NLRP3, Caspase-1,
GSDMD, IL-1f and IL-18 in model group were increased (P < 0.05, 0.01 and 0.001). After resveratrol treatment, the mRNA
and protein expressions of the above indexes were decreased (P < 0.05, 0.01 and 0.001). Resveratrol formed two and three
hydrogen bonds with Runx2 and NLRP3, respectively, showing good docking activity. Conclusion Resveratrol inhibits vascular
calcification in AS, and the mechanism may be related to the inhibition of NLRP3/Caspase-1 signaling pathway and the
inhibition of pyroptosis.
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Fig.5 Effects of resveratrol on mRNA expression of Runx2, NLRP3, Caspase-1, GSDMD and IL-1f (;:I:s, n=3)
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Fig. 6 Effects of resveratrol on protein expression of BMP2 and Runx2 (;:ks, n=3)
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Fig. 8 Effects of resveratrol on protein expression of GSDMD, IL-1§, and IL-18 (;:ts, n=3)

Mcrgc- - -

ikl F#EPEF 10 pmol-L™! by S| B E 10 pmol-L™!

DAP]- - -

P i) HEFRE 10 pmol-L™! 7EE 10 pmol-1.7

n

IL-1B/GAPDH
S 5
IL-18/GAPDH

GSDMD/GAPDH  _

s > o

-
;

o

NLRP3

DAPI

Merge

b
&

Caspase-1 GSDMD

>
=

2 40+

bl

P

#

&

E 204
- - - 0-

Runx2 NLRP3 Caspase-1 GSDMD TL-1p

R R et H#FRE 10 umol- L
5 M2 AT P<<0.05 s B AL HL L #P<<0.05 ##P<<0.001
P <0.05 vs control group;*P < 0.05 “*P < 0.001 vs model group
B9 Runx2.NLRP3.Caspase-1.GSDMD.IL-1p %1% 555 B [ R IEKTE (vts,n=3, X400)
Fig. 9 Immunofluorescent protein expression level of Runx2, NLRP3, Caspase-1, GSDMD, and IL-1§ (;:hs, n=3, x400)
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