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Roc-A Inhibits Proliferation and Migration of Vascular Smooth Muscle
Cells by Regulating Autophagy and Reactive Oxygen Species Accumulation

ZHU Hongying', DUAN Xiaoqing®, WANG Jianbo'*
(‘College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China; *Department
of Interventional Radiology, Affiliated Sixth People'’s Hospital of Shanghai Jiao Tong University, Shanghai 200233, China)

Abstract This study investigated the inhibitory effect of Roc-A on the proliferation and migration of
VSMCs (vascular smooth muscle cells) induced by PDGF-BB and the regulatory mechanism. The rat A7r5 cells
were stimulated with 25 ng/mL PDGF-BB to establish a cell injury model. The cells were divided into five groups:
control group (NC), PDGF-BB model group, PDGF-BB+10 nmol/L Roc-A group, PDGF-BB+25 nmol/L Roc-A
group and PDGF-BB+50 nmol/L Roc-A group. The cell viability and proliferation migration ability seperately were
measured by CCK8 and Transwell; intracellular EQU admixture and cell cycle level were measured by flow cy-

tometry; reactive oxygen species accumulation was measured by DCFH-DA fluorescent probe; PCNA, LC3B and
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P62 protein expression levels were measured by Western blot. The results showed that PDGF-BB treatment led to a
significant increase in cell viability and promoted cell proliferation and migration. Roc-A treatment down-regulated
PDGF-BB-induced cell activity and PCNA expression, and inhibited cell proliferation and migration. The cell cycle
was blocked by Roc-A and the proportion of S-phase cells was reduced in a dose-dependent manner. Meanwhile,
Roc-A reversed PDGF-BB-induced reactive oxygen species accumulation and the expression of LC3B II and P62
autophagy-related proteins. Both 5 mmol/L 3-MA and 25 nmol/L Roc-A treatments inhibited smooth muscle cell
proliferation and migration. This suggests that Roc-A inhibits PDGF-BB-induced proliferation and migration of
VSMCs in rats. This inhibitory effect may be mediated by down-regulation of PDGF-BB-induced autophagy and

oxidative stress. It implies a therapeutic effect of Roc-A on endothelial proliferation-induced restenosis.
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A: the effects of different concentrations of Roc-A treatment on the viability of VSMCs were detected by CCKS assay. B: the effects of Roc-A treatment
on the viability of VSMCs induced by PDGF-BB. C: PCNA expression levels were detected by Western blot. D: quantification of PCNA protein expres-
sion levels between groups. P<0.01, “#P<0.000 1 vs NC group; **P<0.01, ***P<0.001, ****P<0.000 1 vs PDGF-BB group. n=3.
Ell Roc-AxtVSMCs4RE FHIE N
Fig.1 Effect of Roc-A on the cell viability of VSMCs
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A: flow cytometry analysis of the cell cycle progression of VSMCs. B: quantitative analysis of EdU incorporation into S-phase cells. C: quantitative
analysis of cell cycle distribution per group. “P<0.01 vs NC group; ***P<0.001, ****P<0.000 1 vs PDGF-BB group. n=3.

E2 Roc-A#FIPDGF-BBiE S HIVSMCsiEiE
Fig.2 Roc-A inhibited the proliferation of VSMCs induced by PDGF-BB
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The extent of VSMCs migration between the different groups was examined by Transwell. **P<0.000 1 vs NC group; ****P<0.000 1 vs PDGF-BB

group. n=3.

[E3 Roc-Afl#/PDGF-BBiESHIVSMCsiZ#
Fig.3 Roc-A inhibited the migration of VSMCs induced by PDGF-BB
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A: P62 and LC3B protein expression in VSMCs was detected by Western blot analysis. B: quantification of P62. C: quantification analysis of the ratio
of LC3B II to LC3B 1. “P<0.05, “*P<0.001 vs NC group; **P<0.01, ***P<0.001, ****P<0.000 1 vs PDGF-BB group. n=3.
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Fig.4 Roc-A inhibited PDGF-BB-induced autophagy in VSMCs
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Fig.5 Roc-A inhibited PDGF-BB-induced ROS generation in VSMCs
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A: PCNA protein expression in VSMCs was detected by Western blot analysis. B: quantification of PCNA. C: determination of the extent of cell migra-
tion by cell scratch assay. D: quantitative analysis of cell scratch assay. “P<0.05, “*P<0.000 1 vs NC group; ***P<0.001, ****P<0.000 1 vs PDGF-

BB group. n=3.
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Fig.6 Roc-A inhibited PDGF-BB-induced proliferation and migration of VSMCs through regulation of autophagy
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K T PCNARIA &, KL Roc-ALLEE i T PCNA
EYN A B R K, CCK8AN 45 F 7R Roc- A B
T VSMCsAIAEE /1. B4k, KA Transwell SZ46IE 5L
T Roc-AXI PDGF-BBi7 5 [T 18 L 40 B i # (1) #1
HIEFH o 3X Ui B Roc-A R B8 A& —Ff i (1 ] 5 2504 il
VSMCs3E I # [ 24 o

H WA A, JRAE SR A — AR KR 1
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BRI -

T T A M T RE , EHT P Y AR bk A AR
. PDGF-BB5F (1) H BRI i VSMCs 6 78 Ay 43 1k
A SN B A Ta-SMA ik, (2 HEVSMCs|a) it
FESEBETE R R R4, DI T o, E Wi 5]
3-MAE 1] [ W E0E 1 R DL VSMCsIE B (1 1F
R0, AR, 4 PDGF-BBHIEGE, VSMCsH
H AR £ LC3 TR0, 11 F R A P62/K B¢
1%, X A0S, 3-MA 5 25 nmol/L Roc-A i
VSMCsHEFERAERE . HH i, FATTRBLRoc-A ] LA
W PRI , 3% 26 W Roc- A3 1R 5 [ W 410141 PDGE-
BBi% 5 HIVSMCsid & G AT .

ROSH! 2 5 PDGF-BB% 3 1) A Wi & PIAH 9. i
B, A B A ROSTA &, PDGF-BB
FIFVSMCsi =42 KB IROS, T & IROST S H Wi
WOEPY . HWEAE SR AT TR0, AR A
ROS/K-F-1##% VSMCs# 51, (%7K FIROS/Z % Fh 4 it
IHREFT L F 1, (HE7KF I ROS XTI ThRE =4
TR, I, BATHRIL T A FIHE Roc-ALL BT
PDGF-BB#5- 3 i ROSHR R K520 . 58 R4 DCFH-
DA £ 5 5 7R A% T PDGF-BB4L, Roc-A X HEA 1)
ROSH R /b . XK, Roc-A#]iHi| PDGF-BB
PRI ROSIA R . SR, A0 RO F W [R] Y HAR
WHENLEMTA et — P 7L

25 _F TR, Roc-A ] LA VSMCs3 5 FliT#,
X R HAE F AT B8 5 Roc-AI | PDGF-BBi% 5 () H
Wik A48 AL B 5%, 3 7RRoc-AT] BEAE g — Fil g 7Y
YRIT 250, F SR TR AIG TT A N4 S 1 R
{HRoc-A I VSMCs# 58 1 4% 5 B AR AL AT 75
B BIRNIR T
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