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Abstract Objective To determine whether Tanshinone I A (Tan Il A) has an effect on angiotensin Il (Ang II ) -induced prolifera-
tion and migration of vascular smooth muscle cells (VSMCs), phenotypic switching, or autophagy. Methods In this study, murine aortic
smooth muscle cell lines were treated with Ang II to establish a model of cell proliferation. Different concentrations of Tan Il A were added
and effects on cell proliferation and migration were determined by cell counting using a CCK-8 assay and a cell scratch assay , respectively.
Alpha-smooth muscle actin (a-SMA),a marker of contractile VSMCs, was detected by Western blotting. Expression levels of osteopontin
(OPN) and the autophagy-related proteins (p62, Beclin-1,LC3A/B) were assayed to determine the effect of Tan Il A on VSMC phenotypic
transformation and autophagy. Cells were treated with the autophagy inhibitor 3-methyladenine (3-MA ), combined with Tan Il A, and then
cell proliferation, migration and expression levels of phenotypic markers and autophagy-related proteins were assessed. Results  After
Ang Il treatment,the proliferation and migratory capacity of VSMCs was significantly enhanced ,and phenotypic transformation was sig-
nificantly inhibited by Ang II . Western blotting revealed that Ang I reduced the expression of a-SMA , increased the expression of OPN,
p62,Beclin-1,and LC3A/B, and that these effects increased with higher Tan II A concentrations. After the addition of 3-MA to the treated
cells, the proliferation and migration of VSMCs induced by Ang Il was inhibited , the expression of a-SMA was increased, and the expres-
sion of OPN,p62, Beclin-1,and LC3A/B was decreased, which was consistent with the effect of Tan Il A. Conclusion Tan Il A may have
inhibitory effects on phenotypic transformation , proliferation , migration, and autophagy of Ang Il -treated VSMC, suggesting that the inhi-
bition of the proliferation and migration may be regulated by autophagy.
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1,NC group;2,Ang [l 107 mol/L group;3, Ang Il 107 mol/L group;4,
Ang IT 10™° mol/L group. *P < 0.05 vs. NC group.
E1  AEREAng || ZER E B iE 3 VSMCIEFE I #50m
Fig.1 Effects of different concentrations of Ang Il on VSMC pro-
liferation at different times
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1,NC group;2, Ang T group; 3, Ang T 107 mol/L+Tan T A 4 pg/mL
group; 4, Ang [ 107 mol/L+Tan Il A 8 wg/mL group;5,Ang Il 10 mol/
L+Tan 1T A 12 wg/mL group;6,Ang Il 107 mol/L+Tan Il A 16 wg/mL
group. *P < 0.05 vs. NC group; #P < 0.05 vs. Ang Il group.
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Fig.2 Effect of different concentrations of Tan Il A on Ang Il -in-
duced VSMC proliferation
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A, VSMC ( x 50) ; B, migration rate.*P < 0.05 vs. NC group;#P < 0.05 vs. Ang Il group. 1,NC group;2, Ang Il group; 3, Ang Il 10 mol/L+Tan Il A 4 pg/
mL group; 4, Ang Il 107 mol/L+Tan I A 8 we/mL group;5, Ang Il 10™° mol/L+Tan I A 12 we/mL group; 6, Ang Il 10 mol/L+Tan Il A 16 pg/mL group.
B3 AEiRETan |l AxtAng Il FSHVSMCIERHI#M
Fig.3 Effect of different concentrations of Tan IIA on Ang ll-stimulated VSMC migration
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A,a-SMA and OPN protein expression; B, protein expression of a-SMA ;C, protein expression of OPN. 1,NC group;2, Ang Il group;3, Ang Il 10 mol/
L+Tan Il A 4 wg/mL group; 4, Ang Il 107 mol/L+Tan Il A 8 pg/mL group;5, Ang [l 10 mol/L+Tan Il A 12 pg/mL group;6, Ang [l 10 mol/L+Tan Il A 16
pe/mL group. *P < 0.05 vs. NC group; #P < 0.05 vs. Ang Il group.
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Fig.4 Effect of Tan IIA on Ang ll-induced VSMC phenotypic transformation
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A,p62,Beclin-1,and LC3A/B protein expression; B, protein expression of Beclin-1;C, protein expression of p62; D, protein expression of LC3A/B. 1,NC
group;2, Ang Il group; 3, Ang Il 10 mol/L+Tan I A 4 pg/mL group;4, Ang Il 10 mol/L+Tan Il A 8 pg/mL group; 5, Ang Il 107 mol/L+Tan I A 12 pg/mL
group; 6, Ang I 107 mol/L+Tan Il A 16 pg/mL group. *P < 0.05 vs. NC group;#P < 0.05 vs. Ang Il group.
E5 Tan Il AXfAng Il #55:VSMC BRI S0
Fig.5 Effect of Tan |l A on autophagy induced by Ang Il in VSMC
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A,a-SMA and OPN protein expression; B, p62,Beclin-1,and LC3A/B protein expression; C, protein expression of a-SMA ; D, protein expression of OPN;

E, protein expression of p62;F,protein expression of Beclin-1;G,protein expression of LC3A/B. 1,NC group;2, Ang Il group;3, Ang I 107 mol/L+

Tan Il A 8 pg/mL group;4, Ang Il 107 mol/L+3-MA 5 mmol/L group. *P < 0.05 vs. NC group; #P < 0.05 vs. Ang Il group.
E6 Tan |l Al T BEEHHIAng Il 558 VSMCHI R EEEL
Fig.6 Tan IIA inhibits phenotypic transformation of Ang ll-treated VSMC by downregulating autophagy
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