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Role and mechanism of hydrogen sulfide in vascular calcification
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Abstract: Vascular calcification is a common pathological process in patients with diabetes, chronic kidney disease, and cardiovascular
disease, manifested by the deposition of hydroxyapatite on the walls of blood vessels. Hydrogen sulfide is the third gas signal molecule
found in mammals after nitric oxide and carbon monoxide, which has anti-inflammatory, antioxidant stress and other effects in the

cardiovascular system. In recent years, it has been recognized that hydrogen sulfide has an anti-vascular calcification effect, and
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supplementation with hydrogen sulfide and its donors can alleviate vascular calcification. In this review, we discussed the various

evidence of the protective effect of hydrogen sulfide on vascular calcification, and highlighted the hydrogen sulfide metabolism changes

and the potential regulatory mechanisms of hydrogen sulfide on the pathophysiological changes in vascular calcification.
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Fig. 1. Hydrogen sulfide (H,S) biosynthetic pathways in mammals. Met is converted by methionine adenosyltransferase to SAM,

which is used by methyltransferases in methylation reactions, generating SAH. SAH hydrolase then converts SAH into Hcy, which

can either be converted back to Met through the remethylation cycle, or enter the transsulfuration branch. CBS converts Hey and ser

into cysth, which is taken up by CSE to generate Cys. H,S is synthesized by CBS and CSE in several alternative reactions (in
parentheses). Cys is converted by CAT into 3-MP, which is used by MST to synthesize H,S. Met: methionine; SAM: S-adenosyl

methionine; SAH: S-adenosylhomocysteine; Hcy: homocysteine; ser: serine; cysth: cystathionine; cys: cysteine; 3-MP: 3-mercap-

topyruvate; CBS: cystathionine 3-synthase; CSE: cystathionine y-lyase; CAT: cysteine aminotransferase; MST: 3-mercaptopyruvate

sulfurtransferase.
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Fig. 2. Mechanisms underlying the effects of hydrogen sulfide (H,S) on vascular calcification. Pit-1: sodium-dependent phosphate
cotransporter; RANKL: receptor activator of NF-«kB ligand; NQO1: NAD(P)H dehydrogenase [quinone] 1; NF-kB: nuclear factor-kB;
Stat3: signal transducer and activator of transcription-3; CAS: cathepsin S; ENPP1: ectonucleotide pyrophosphatase/phosphodiesterase 1;
ANKI1: Ankyrin G1; ERS: endoplasmic reticulum stress; ECM: extracellular matrix; PPi: pyrophosphate; Runx2: Runt-related transcription

factor 2; BMP-2: bone morphogenetic protein-2.
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