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[KEY WORDS ]
[ ABSTRACT] Aim  To study the effects of cholesterol (CH) on proliferation and migration of vascular smooth mus-
cle cells (VSMC). Methods VSCMs were treated with 12.5 mg/L, 25.0 mg/L, 50.0 mg/L. CH. VSMC activity
were analyzed by MTT kit, the percentage of DNA synthesis were detected by EdU kit, the percentage of S phase cell num-
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bers were measured by flow cytometry and VSMC migrations were detected by scratch assay. The expression of miR145
12.5 mg/L, 25.0 mg/L, 50.0 mg/L. CH can increase VSMC
proliferation, migration and the percentage of S phase cell numbers ( P<0.05). 25.0 mg/L, 50.0 mg/L CH promoted
DNA synthesis percentage of VSMC, decreased the expression of miR-145 in VSMC ( P<0.05).

terol increased the percentage of S phase VSMC number, cells proliferation, DNA synthesis and migration, and miR-145

was analyzed by real-time quantitative PCR. Results

Conclusion Choles-

may be involved in these processes.
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1 #MRAITTIE

1.1 #REFLH

A St E 3 fkF 38 AL 28 B (human aortic vascular
smooth muscle cell, HA-VSMC) & ¥ & A 2 # 7 #.0
SEE 40 AR, DMEM & 43 3R 35 e 4k vk
(FBS) ( % [E, Hyclone A~ 7 ), FE [ B . Hoechst
33342 kb # AL TR %2 (propidium iodide,PI) ( % &,
Sigma A7), ek IE(MTT) & 04K 7 & (EdU 4 0]
K& N EE YA ARAE), Trizol ( £
Invitrogen /A 7 ) , RT-PCR # % & 7| & SYBR %
HEA(KREFTENITRARANF), PCRE W
FEATAEHTIRAT AR, HARAH N EF
AT,
1.2 MpEFHR A

VSMC ¥ 557 5% CO, 37T°CHF4F, Frah
MR T EETHRFEHAT, REKZE 80%
BN M, PBS M6 3 K, A 1 mL 0.25% J& &
BB NEAEHER, mAN2mL TAERE,
H 4 B &, £ 38 1000 r/min % 3 min, E &
WL R R, SR WEFEAE CH &t
VSMC ZEfa 478 it & % m, B CH H 8K
W AETHEZEYEHN, 24 F 7 RET HEAHX
B4, CH WKk E M B 5 B AR A4 5 3 74
BV BAR 4 T 3 BB 4 (Control 4) B K 2
7 75 7 41 ( Vehicle 41) 12.5 mg/L CH 41 25.0 mg/L
CH 41 ,50.0 mg/L CH 4,
1.3 MTT &4 40 BaiE 1145 6l 40 R 1 5a il 4%

Froxom e o AL g & e B, AL I
10/ F EH A HEM T 96 LFEHRKR L, 1%M0E
BErREEAEAREASLE, AL ERR, 24
HATIHEF, Al ARG 24 h 48 h 72 h #m A\ MTT
WAL IEH 4 h J5, B DU I Ay BB, RIEAR
R E (%)= (ZRA Ay —A,)/A X
100% (A, H A4 % 24 h B FEA) , 244 4 o 38 7
i
1.4 74 B AR 46 i 20 i 1 5 1 0

3 20 R (flow cytometry , FCM ) 4 1 28 ff 38
FAE M, VSMC VAL 1x10° A/FL % EEH T 6 I
HIER 6 h, M E S, A, R A
4, PBS %3 K,70% CEE R, HF4H MmN
F A M B 1000 15 89 PT % R 8 ok 40 3 40 R 10
min, & 4 4 7 A 4 00K F 4 A 5 2> 10000 A
R, REIA SR A AR S AR E e E,

1.5 Edu #2288 DNA &R 1ER

VSMC DA 1x10° A~/ 3L % & 8 # T 96 FLAR
Bl H G350 48 h, 34 Edu B3 # K
723 h,PBS i ¥t 3 K, B K S min, BILMWMANFE
15 min[& 2 48§, PBS 8 % 3 X, X 5 min, 4
Ao NE B Kb RORL R, # R R 30 min; Ar N\ E &
Hoechst 33342, # ¥ 1E A 15 min; PBS M ¥t 3 %, &
K10 min, KA B M T WK 4 5040 B8, AL %
BS ALE, i #AE B ALE T Edu 4710 8 4
28 1, B Hoechst 33342 #7130 0 1 & X 40 %, i+ &
DNA A & %,
1.6 XIRZIHEHNMAMITERS

6 FLAR K # 1A X — & A &, VSMC DL 1x10°
NABEEMT 6 LT, BFE AR HK,
MpER 24 h FARLERALAXN T HE, A
PBS %40 M0 3 K, BN 0 h, WAL mFEEREL
FARR B4 a B, N R A, R,
24 hEBUEE HHIE MEOh WHBXEFTE UK 24 h
WEBEXREEME, tHEEAEBE=1-(LEE
RSB/ AR RE) .
1.7 Real time PCR #&iMZHB8 miRNA-145 BFR%

VSMC A 1x10° AN/FL % E M T 6 LR+, 4
44 3 3% 48 h, 4 FLAm X\ Trizol 1 mlL 48 B 48 g
RNA Il 7 i & IF 3 % 4 ik cDNA, DAtk ¢cDNA
AR HEAT Real-time PCR 47 3 FJ, 5| 4 7 7 4
hsa-miR-145 F Primer: 5'-ATT ATA TTG TCC AGT
TTT CCC AGG-3'; hsa-miR-145 R Primer: 5'-AAA
GGT TGTT CTC CAC TCT CTC TC-3', U6 2 W% 4
B .U6 snRNA F Primer: 5'-ATT GGA ACG ATA
CAG AGA AGA TT-3";U6 snRNA R Primer: 5'-GGA
ACG CTT CAC GAA TTT G-3', % 2 MNEFL, ML 5
WEE 3K, RMF&HH:95C 3 min:95C 12 s;
62°C 40 s(40 MEFR) ARYE Ct 2 27220 247,
BEMX KA E,
1.8 SitF4bE

SPSS18.0 2 4 H HAT 4T, 45 KU wxs & 7,
FERAURRATERRLA, T2 FERR, £
418 A KR B E R % ,P<0.05 £ R H KT F

2 & R

2.1 REEEEXT i 78 A28 Ae S 58 /Y 22 0
g OD {HIH B AR B CH /EH VSMC J5 41
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148 h Jz 72 h B FE A AR A0 i At 2 P (]
1), 5xF B4 H#, 12.5 mg/L, 25. 0 mg/L,
50.0 mg/L CH YEFH VSMC 48 h 72 h ¥y a] {3 41 g
HA4%H (P<0.05) ;25.0 mg/L.50.0 mg/L CH {45 4F
LB (P<0.01,£ 1),

3 1. MTT £+ B8 E & B 34 B AL AR E 71 (OD) KI5
M (x+s,n=3)

Table 1. Effect of cholesterol on the activity of smooth
muscle cells (OD) by MTT (x+s,n=3)

| 24 h 48 h 72 h

Control £ 0.22+0.02  0.33+0.02  0.43+0.04
Vehicle 41 0.21£0.02  0.32+0.02  0.42+0.05
125 mg/LCH 4l 0.22+0.02  0.36+0.03* 0.46+0.05
25.0 mg/L CH41l  0.24+0.01 0.40+0.02" 0.52+0.01"
50.0 mg/L CHZ  0.24+0.01 0.43+0.02" 0.56+0.03"

a ;1 P<0.05,b iy P<0.01,%5 control ZH L%,
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Figure 1. VSMC proliferation curve induced by CH

a A P<0.05,b 2k P<

2.2 PEEEERT ME TR S B EREm
AFEHE CH VEH] VSMC 48 h Jii, JH PT 8L 41
i, o i VSMC 19 S HHARM A 43 LL LR 2, 3R
2 A[ 0L, 12.5 mg/L CH 415X} el Hed, nT gt VSMC
('S 101 4N B %5 5 3% m (P < 0.05), 11 25.0 mg/L,
50.0 mg/L CH AEFH4IALIG S 1A% 40 M 50 458 i o o
W1 (P<0.01) . 487, ARV EE CH /R 401 48 h
Hya] ek S WA gt 55 VSMC 1458
2.3 PEEEEXS MEFEAL4AE DNA & KA
AN CH fEF 400 48 h J5, Edu B A41E
¥ DNA, i T M2 IF 1140 Hoechst 33342 YL €5 11 i
B S AN A LA & Edu FRIC A IEFEZETT DNA & B
SR (K 3 ), 1A DNA A E 0%, G4
ULIE 4, 455575 :12.5 mg/L CH 41 DNA & % &
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& 2. FzN#i CH 3¢ VSMC S HiZHaE = M=
Figure 2. FCM analyzed percentage of S phase VSMC num-
bers induced by CH

F2. EEBERAXFERIMAME S MM SR RN (vLs,
n=3)

Table 2. The percentage of S phase cell numbers induced by
CH(x+s,n=3)

5 @ S HHAN M A (%)
Control ZH 10.17+4.30
Vehicle 24 12.76+2.81
12.5 mg/L CH 41 18.93+1.15°
25.0 mg/L CH 4 24.08+1.54"
50.0 mg/L. CH 41 29.88+2.85"

a  P<0.05,b & P<0.01,%5 Control £H Fu#%

FIE W 4 3G n, B2 gE i 4 e B B2 R
25.0 mg/L.50.0 mg/L. CH fE I} VSMC ) DNA &
B 5% A AW B (P<0.05), L
50.0 mg/ L& A A & (P<0.01) , #£/~ 25.0 mg/L,
50.0 mg/L CH 1E 40 M0 48 h 7] 5 5 40 il i) DNA
B,
2.4 REEEEXS 00 & F 8 A4 AT 55 B 22

M AR R IC, AR EE CH /B VSMC
24 h JE R CH #5571 15 20 55 8 8 2H 20 AT 7% A X R
(K 5), &P 12.5 mg/L.25.0 mg/L . 50.0 mg/L
CH Y] 3858 40 ffl 3T 4% (P<0.05) , LA 50.0 mg/L
2 i R (P<0.01) o THEANHAR XS TR (1K
6) , /R AN[EGRIE CH /R4 M 24 h fgfE i VSMC
RIRAES B4 A %) 1 % fig
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Figure 3. Effects of cholesterol on DNA synthesis of vascular smooth muscle cells under microscope ( x200)
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Figure 4. Effect of CH on the synthesis percentage of VSMC
DNA (x+s,n=3)
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Figure 5. CH induced VSMC migration(n=3)
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YERT, Z5534875:25.0 mg/L J% 50.0 mg/L CH £
VSMC 48 h J& , 4N miR-145 & A9k >
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Figure 6. Effects of cholesterol on the migration of vascular

smooth muscle cells(x+s,n=3)
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Figure 7. Effect of cholesterol on the expression of miR-145

in VSMC(x+s,n=3)
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Z2 W TR A A, 40 00 44t D &0 66 5 A8 T 3, e &
JR Iy B ik B BT A A I SE 56 EIE ST
CH RIE AL NOX4, 35T P4 20K -, %) N Bz 4
J = A 455 CH Il VSMC T B AR 41 i 43 AL b
B -V WIS & F (smooth muscle actin,
SM-actin) & °F ¥ L 40 fd SM22a R 3K F %, 5 &
VSMC KA Zo0E  ABIFSE 32 2 AR Al 3k —
LAY CH I VSMC J5 4 3E 77 A i i i
YRR U

ER A NS VSMC BA W4 D e T 1 5 A2 31
] 24 i 2 2RO AR B, VSMC T LR
ATHEFERE S0 VSMC 1 5+ B AE As 9 &
A REEA IR RE IR BEEAMERT A
Scuy AN ] e BEOCH O 40 i, 45 R 8o,

12.5 mg/L.25.0 mg/L.50.0 mg/L ¥ 0] 14 i VSMC
(935 77, 91 H. VMSC 78 CH BUES T, A S WAg 40
OB B4 %2 0 25.0 mg/L.50.0 mg/L CH A5
VSMC 1% DNA 5 %, 4 3 J& S0 906 2R 0G|, 440 B 18
BRI T 22 [] R G- A B 4 T e, VMSC & A T 5%
HHFE . VSMC DA E ] A B %) 3 % 0 3 ok ok A il
PEBEHIE B L5525 110 O e A0 2 Llltt,zlxﬁﬁ
FEHE— K T CH X 4T RE (152, 45 2R B
12.5 mg/L.25.0 mg/1..50.0 mg/L CH i’aﬂﬁﬁ%éﬁiﬂ@
T R RIRE MBS, DL B RS, &
JIEL [T 2 LR B, CH (%) HE FRURT A 48008 VSMC & A
FOr AR 0 2R | 20 a3 58 35 2 O D TP BT
PN A R B A UL U 1 9 TR b 40 i, 32 R
S FEBEHIE B SR 2 —
microRNA J2K 2 22 MZH R 1Y B s N TR

ARG/ RNA il 1 550 mRNA 2545 1% 3 R 3
IKHEAT e S T K OF B 2RI R BF 5T R I
miRNA 5 2 Kok FERE A & A A VI C R e
OV R I TP miR-145 1 B e B st
¥ R ITE miR-145 ﬁklﬁadx%ﬁﬁh VSMC 3 2 i 45 B
Iy, BEBE RGN Wi %G miR-145 T LLiB S
VSMC H' SM-actin E@%@ﬁiﬁﬂn,ﬁﬂ i VSMC 1454
e DL BB R B AE VSMC Rk i £
) miRNA Bl miR-145, &% 445 VSMC -0 R A1)
fER. B, ARSI T CH %% T VSMC H
miR-145 [ KL K, 45 R L, 25.0 mg/L,50.0
mg/L CH 7] B i [ AIC miR-145 (£ EE, 45 841
7, CH Hill¥% VMSCs A] AR AL miR-145 YRI5,
1M miR145 980T fEJ& CH {2 #F VSMC 5% 14 5E
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