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Melatonin inhibits ox-LDL-induced proliferation of vascular smooth muscle cells
TANG Yang, LIU Chuan, KANG Huali, JIN Jun Department of Cardiovascular Diseases, Second Affiliated
Hospital, Army Medical University ( Third Military Medical University) , Chongqing, 400037, China

[ Abstract | Objective To explore the effect of melatonin ( Mel) on the proliferation of vascular
smooth muscle cells ( VSMCs) induced by oxidized low-density lipoprotein (ox-LDL) and investigate the
potential molecular mechanism. Methods (D ox-LDL at different concentrations (0, 10, 20, 50 and
100 wg/mL) was used to treat VSMCs for 48 h, and cell proliferation was measured with CCK-8 assay.
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) The effect of different time points (0, 6, 12, 24 and 48 h) on the cell viability was also detect after the
VSMCs was treated with the optional concentration of ox-LDL (50 pg/mL). (3 After the VSMCs were induced
by 50 pg/mL ox-LDL for 24 h, the cells were treated with Mel at 1, 1x10°, 1x10° and 1x10° nmol/L for
48 h to determine the effect of Mel on cell viability. (4) The VSMCs were divided into 4 groups, that is, blank
control group, Mel group (1x10° nmol/L Mel for 48 h) , ox-LDL group (50 pg/mL ox-LDL for 24 h) , and
ox-LDL+Mel group (50 pg/mL ox-LDL for 24 h followed by 1x10° nmol/L Mel for 48 h). CCK-8 assay and
flow cytometry were employed to detect cell proliferation and cell cycle, respectively. Immunofluorescence
staining and Western blotting were adopted to determine the expression of cell proliferation markers,
proliferating cell nuclear antigen (PCNA) and a-smooth muscle actin (a-SMA), cell cycle-related protein
cyclin A (Cyclin A) and cyclin-dependent kinase inhibitor p21, as well as extracellular regulatory protein
kinase 1/2 (ERK1/2). Results Compared with the blank control group, treatment of 50 pg/mL ox-LDL for
24 h in VSMCs significantly promoted cell proliferation, induced cell arrested at S and G, phase, decreased
the proportion of cells at G, phase, improved cell migration, up-regulated the expression of PCNA, o-SMA,
Cyclin A and p-ERK1/2, and down-regulated that of p-p21 protein (all P<0.01). Mel of 1, 1x10°, 1x10°
and 1x10° nmol/L inhibited the proliferative ability of VSMCs induced by ox-LDL treatment. Compared with
the ox-LDL group, the ox-LDL+Mel group had significantly reduced proportion of G, and S phase cells,
enhanced proportion of G, phase cells, decreased protein levels of PCNA, a-SMA, Cyclin A and p-ERK1/2,
and increased level of p-p21 (P<0.01). Conclusion Mel significantly inhibits the proliferation in VSMCs
induced by ox-LDL, which might be related to activation of P21 and block of ERK1/2 signaling pathway.
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1.2 wmjbszir

¥ VSMCs # T 10% 54135 1% F-4E58 2R M
DMEM $s52 3k 75 37 °C [5%CO, Ji 35746 N 4T
R, b 2 R 1 G A W B 52
RIS , R PBS 2% ph il Vi A 4 i, A 0. 25% Jif 2
I AL T A8 AR, A S ik A2 3~ 6 U410
17,

1.3 eyl a2

i PR HE 43514 0,10,20,50 ,100 g/ mL 14 ox-
LDL 55 VSMCs 48 h i £ 2 40 e ¥ AE A Ol . o
50 pg/mL ) ox-LDL 55 VSMCs 0.6.,12 24 48 h,
W5 ZH A0 I 3G B A 5 . 7F 50 pg/mL ) ox-LDL i &
VSMCs 24 h JERl |, i M BE 4350 0 1,1x10° |1
10° . 1x10° nmol/L [ Mel 4bF VSMCs 48 h, #5142
Y MG FE O {3 ox-LDL 55 Mel 4b3 VSMCs, H
RO AT - 25 X BB 40 ( VSMCs 1E % 55 8 A AT 1T
AT AbFR) , Mel 2H (1%10° nmol/L Mel 4£b3 VSMCs 48 h) ,
ox-LDL 2 (50 pg/mL ox-LDL i% 5 VSMCs 24 h) , ox-
LDL+ Mel 20 (f#i Ji§ 50 pwg/mL ) ox-LDL i 5 VSMCs
24 h J5, &M H 1x10° nmol/L ) Mel 4bH VSMCs
48 h) AT G SR
1.4 CCK-8 3%

WA= K LA VSMCs LA 1x10*/FLEEFRT 96 FL4H
MudE gt b 78 37 °C 5%CO, (A1 S48 had 3%
o WML 3 AR, RALIRE 3 MR L. #
& EAUIMA 10 pl CCK-8 ¥R IR A 150 & T4 M
EEFRAANARSERE SR 1 h ISR GG TG S e A
DA 7 R FLAE S 450 nm AR ()OG5 BEAE D(450) .
1.5 AX@mieR

B K AP VSMCs 4270 T 6 FLANMIES F:4, 1%
Wi ox-LDL 1A Mel 4b3 VSMCs, I 1755 50 4340
RIS 46 R FE AR A, PBS R A,
TV B 75% L P dE B AL, 7E-20 C R [E5E 24 h, 3¢k
S, FRUCH ] PBS PRI BB 40, A 2H L 450 pL
AN AE, N 2 wL RNase 7£ 37 “C R F 10 min, #5/1
A 500 wL BAEPIE,37 CHREGIEE 30 min, ifl i it
4 A0 248 L T 1A 537 o
1.6 ZRREEE

RIE Fr, AR SE S I, B 6 fLak B33 i
PBS yRik3 -, H 4% Z R PR E 15 min, T
% 0. 2% Triton X-100 #%4L 15 min, ] PBS L%
Fo M 5% B4 103G Z iR E A1 1 b, 43 56 BBt PCNA

(1:100) ARHT a-SMA(1:50) 1ER—HUMA , LATE 4 C
TIFE SR . KH PBS PRSI S TN TRITC $rid
(RILE BT G 1gG (1:100) 5% FITC BRIC £ 5T B 1eG
(L:100)E R — i, s = =R E 1 h, PBS Ye¥k. %
i DAPT Je4fi 1% 10 min, PBS PR VR G B A, 7R 98
I B IER A TSR 2 .
1.7 Western blot |

¥ VSMCs $% 18 ox-LDL B4 Mel 4bFH VSMCs, I
HEFTSEG A3 20 K 25 1 100, WA 45 4L 4 i, fE FH RIPA
SRR AP AN ML B 1T, 4% BCA 2R FOAS I 370 5 20 R
M E AW §il45 10% SDS-PAGE Ji, i3 50 V {6
JEHLYK 1.5 h, 25 55k B i 40 JF Je b B IR R 385 110 V
HLUK 1 h Sk B8 1, 0 88 )5 VI AE AR I 200 mA
BEHE 4 h,5% BiRR TRy = B 2 he 40 BBt
PCNA(1:2 000) di a-SMA(1:1 000) 4t Cyclin A
(1:1000) Aft P21(1:1 000) 4t p-P21(1:1 000) .
St ERK1/2(1:1 000) Aadi p-ERK1/2(1:1 000) .
Hi B-actin(1:1 000) HrfA, 76 4 C FIEHE ¢, % H
HRP FRic i I EHi bR TG Hfk (1 2 5 000) Ji5 == i
B 2 h, ik & W ECL &5, fff A Image-Pro
Plus 6. 0 43 #7785 17150 (1 JK FE{EL
1.8 %eitZHohr

K FH SPSS 23. 0 #4430 B7 , SLEZE R L x+s FIR,
WIZHIA] LA R ¢ K I, 22 40 18] He 35 R FH B0 R K 22
G3HT, P<0.05 h 22 A G5 Lo

2 #HR

2.1 ox-LDL %} VSMCs ¥4 74 ¢4 %

CCK-8 YL M il s A5 KW, 5728 O IR L
#£,10.20 .50 pg/mL 14 ox-LDL Zb¥H VSMCs 48 h 7] I 3%
PG SE (P<0.01) , Ui ITE—EEF (0~ 50 pg/mL)
P, ox-LDL 52 ¥ B ARt M b A2 F VSMCs 345, o rp
50 pg/mL ox-LDL {E FHRCR e oy i 3 (P<0.01) il
ox-LDL ¥ FE 4RSI 1 2 100 pg/mL B}, VSMCs 3451 %
BN B2 I 3 TR (P<0. 01, & 1A) .

24 F 50 pg/mL ox-LDL 4 ¥ VSMCs 6,12,
24 48 h, 525 (AR HRZH (0 h) L%, 6 ~24 h B} ox-LDL
SRR M b A2 2 VSMCs 35, i 50 pg/mL ox-
LDL YEH] 24 h (R o i 2% (P<0.01, & 1B) . At
RS EE 50 pg/mL ox-LDL ZbHE VSMCs 24 h £
37 ox-LDL i S48
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ox-LDL 7E—7& i [l (0 ~ 50 wg/mL) P BE % B W A 1F
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76 I R db . fE 1x10° nmol/L Mel /R, 41
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BEFEEA , Mel AT LA 25 51 40 H S8 H >k i il Hy ox-LDL
P50 VSMCs 3451, it — 20 05y F 2= ik 58tk
LTI, i IR EE R, FATIA N Mel 1] fE
3 3 T T4 L oA S BN VSMCs T RE Y52
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— AR, S5 5 3R 2 A% 5 2 40 A T



http : //aammt. tmmu. edu. cn

SR E KRR, 2021,43(17) 1625

A AR E RN R O . BEIR AL 7Y ERK1/2 p i 5T
B BN, #E0M A F ELK-1, ATF | Ap-1, c-fos I
c-Jun [HESRTEAL , 2 5 A IG5 5 o0 Ak A R 28 4
Fi LA T8 Z Rl A )27 OV . BRAE B SR IE 5,
WeE ERK {5538 % T 42 o 32 30 ik OF T UL 40 i 3
' ox-LDL i 5 VSMC 4 58 i [ s, £ b MAPK
(3 Ak, IF AT i3 ERK1/2 199 fb. ERK1/2 %L 7]
WOE R WY MSKI, P9ORSK ,C-Myc \ELK-1 [ R
1k, AT sh A i3t s D g (i ERK1/2 155 5B
50 AT § ] ox-LDL 75 58 VSMCs H38E5E . ARMF5EHE
FIFH Mel T-7il ox-LDL 5511 VSMCs 3451 33 2 , {f F
Western blot 23 #7 W 2<% ERK1/2 {5538 i 284k, 45
R, ox-LDL 7] L5 5 ERK1/2 25 (AR 1k, 1T )
3f) VSMCs $FE R . MAEREH Mel #1715 , %5t
AT A A o 245 AR, Mel #1] VSMCs 14
B85 R R BT ERKL/2 5538 2 A 6

23 L L e 24 L) AT 4 Y T 240 ] 40 S
ZAEPA TR AR E T T AT, Cyelin A fE R —
PN R (1, GEOS L T DNA 45 B0 E 2E 40
HAT 2253 4R B IE F VRN . p21 S — b T B 41
M EI RS, 2 5 AR A K kR T
AR [ S5 g e A B8 VAR OG , 7 20 M i A= 31 g
SRR LR EEEM . W RMPEEIESE p21 fig
f5 5 Cyclin D/cdk J& 152 45 4 240 Mo Ja) 045 i 72 G,
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