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Terpine-4-ol on inhibiting vascular smooth muscle cell calcification
by improving mitochondrial dynamics
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Abstract: The aim of this study was to investigate the role and mechanism of terpinen-4-ol (T40) on high
glucose (HG) -induced calcification in vascular smooth muscle cell (VSMC). To investigate the role of T40O on
HG-induced calcium deposition, osteogenic phenotypic transformation and mitochondrial dynamics in VSMC,
Mdivi-1, a mitochondrial dynamin-related protein 1 (Drp-1) inhibitor, was used to analyze the correlation between
mitochondrial dynamics and VSMC calcification and the role of T40. Alizarin red S staining was used to observe
calcium salt deposition and flow cytometry to detect intracellular Ca®* content; Western blot and immunofluorescence
were used to detect the expression of phenotypic switching-related markers a-smooth muscle actin (a-SMA), bone
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morphogenetic protein 2 (BMP2) and Runt related transcription factor 2 (Runx2), and mitochondrial dynamics-
related markers mitofusin 1 (MFN1), mitofusin 2 (MFN2) and Drp-1. The results showed that low and high doses
of T40 could inhibit HG-induced down-regulation of a -SMA, MFNI and MFN2 expression levels, and
up-regulation of BMP2, Runx2 and Drp-1 expression levels, reduce intracellular Ca®* content and calcium salt
deposition, and effectively inhibit HG-induced VSMC calcification and mitochondrial dynamics disorders. The T4O
group, Mdivi-1 group and T40+Mdivi-1 group were able to up-regulate the expression levels of HG-induced
a-SMA, MFN1 and MFN2, down-regulate the protein expression levels of BMP2, Runx2 and Drp-1, and inhibit
calcium salt deposition, and there was no significant difference between the above indexes in the T4O and T40+
Mdivi-1 groups. The above findings suggest that T4O can inhibit the expression level of Drp-1, regulate the

disturbance of mitochondrial dynamics, and suppress HG-induced VSMC calcification.
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Effect of 35 mmol-L" high glucose (HG) on phenotypic switching and calcium deposition in vascular smooth muscle cells

(VSMC) at different time. A: The protein expression levels of phenotypic switching-related markers was detected by Western blot; B:

Calcium deposition was detected by Alizarin red S staining. Scale bars: 50 pm. n = 3, X £ 5. ‘P < 0.05, "P < 0.01 vs control. a-SMA:

a-Smooth muscle actin; BMP2: Bone morphogenetic protein 2; Runx2: Runt related transcription factor 2
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Figure 2 Effect of terpinen-4-ol (T40) on the calcium deposition in VSMC induced by HG. A: The content of Ca>" in VSMC was detected

by flow cytometry; B: Calcium deposition was detected by Alizarin red S staining. Scale bars: 100 pm. n =3, X 5. P < 0.01 vs control;

P <0.01 vs HG. T40-L: 5 umol-L" T40; T40-H: 20 umol-L"' T40
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Figure 3  Effect of T40 on phenotypic switching of VSMC induced by HG. A: The protein expression levels of phenotypic switching-

related marker was detected by Western blot; B: The expression levels of phenotypic switching-related markers were detected by cellular

immunofluorescence. Scale bars: 50 um. n =3, x £ s. "P<0.01 vs control; “P < 0.05, *P < 0.01 vs HG
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Figure 4 Effect of T40 on mitochondrial dynamic in VSMC induced by HG. The protein expression levels of mitochondrial dynamics-
related markers were detected by Western blot. n =3, x 5. P < 0.01 vs control; "P < 0.05, P < 0.01 vs HG. MFN1: Mitofusin 1; MFN2:
Mitofusin 2; Drp-1: Dynamin-related protein 1
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Figure 5 Effects of Mdivi-1 and T4O on phenotypic switching and calcium deposition in VSMC induced by HG. A: The protein

expression levels of phenotypic switching-related markers were detected by Western blot; B: Calcium deposition was detected by Alizarin
red S staining. Scale bars: 50 um. n =3, x+s. P <0.01 vs control; “P < 0.05, P < 0.01 vs HG
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Figure 6 Effects of Mdivi-1, an inhibitor of Drp-1 and T4O on mitochondrial dynamics in VSMC induced by HG. The protein expression

levels of mitochondrial dynamics-related markers were detected by Western blot. n =3, ¥ 5. ~P < 0.01 vs control; "P < 0.05, “P < 0.01 vs HG
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