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            Abstract
Renin–angiotensin system (RAS) has important roles in cardiovascular disease. Angiotensin II (Ang II) and angiotensin-(1–7) (Ang-(1–7)) are major effector peptides of RAS. However, the roles of Ang II type 2 receptor (AT2R) need to be further explored and the roles of Ang-(1–7) are still not very clear on vascular calcification (VC). Therefore, we hypothesized they have effects on preventing VC in vivo and in vitro. VC model is established by inorganic phosphate (IP) cultured with vascular smooth muscle cells (VSMC) for in vitro study and by 5/6 nephrectomy in mice for in vivo study. Increased calcified nodules by Alizarin Red S staining and mRNA expressions of bone morphogenetic protein-2 (BMP-2) and osteocalcin (OCN) by reverse transcription polymerase chain reaction in calcified WT VSMC were significantly inhibited in calcified AT2R overexpression (SmAT2) VSMC or after Ang-(1–7) treatment. After 5/6 nephrectomy, the ratio of positive and total area by Alizarin Red S and von Kossa staining and mRNA expressions of BMP-2 and OCN were significantly increased in ApoE/AT2R knockout mice compared with apolipoprotein E knockout mice, and which were significantly inhibited with Ang-(1–7) administration. Both AT2R and Ang-(1–7) have the effects on preventing VC induced by IP, at least in part through inhibiting BMP-2, OCN expressions, and in which Ang-(1–7) had protective roles mainly through Mas receptor rather than AT2R.
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                    Fig. 1: The formation of VSMC calcification cultured with calcified medium in WT and AT2R overexpression (SmAT2) mice for 14 days.[image: ]


Fig. 2: The formation of aortic calcification after 5/6 nephrectomy in Apolipoprotein E knockout (ApoE) and ApoE/AT2R knockout (ApoE/AT2KO) mice for 6 weeks.[image: ]


Fig. 3: The formation of calcified nodule in VSMC cultured with calcified medium in WT mice with or without Ang-(1–7) treatment for 14 days.[image: ]


Fig. 4: The formation of aortic calcification after 5/6 nephrectomy in ApoE mice with or without Ang-(1–7) administration for 6 weeks.[image: ]


Fig. 5: The formation of aortic calcification after 5/6 nephrectomy in ApoE/AT2KO mice with or without Ang-(1–7) administration for 6 weeks.[image: ]
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