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(=] HAY  ULEIH [E B 5 M4 N B2 40 (human umbilical vein endothelial cell , HUVEC) J5 fE 75 5% U 1L 4% S
1 L (vascular smooth muscle, VSMC) (3455 5188 . Jiik  H 12.5.25.0.50. 0 mg/L 3 /¥ B 119 0 [ WA AR A0 K5 57 10
HUVEC 24 h J5 , FEFIRE TR B 40 0 1) 15 TR BL 4k 22 15 9% VSMC 24 h, CCK-8 | Q)R S 4 6l VSMC #4585 12 % ] 12.5,
25.0.50.0 mg/L ) H E A AL 35 1% HUVEC VSMC 24 h, F Transwell #5i1 VSMC i£% . &5 25.0.50.0 mg/L i
e ] HUVEC J5 35 3535 5 % BRZEAH L (1. 37 £0.01) , B B AR #E VSMC ##4% (1.53 £0.06) . (1.54 £0.10) (P <0.05) ;
12.5.25.0.,50.0 mg/L fHEEAEH HUVEC J5 (185 37 3 5 % FRALA Eb (33. 24 £0.43) P REAE E VSMC 41T [ (269. 10 +
3.78) (272.79 +4.69) .(458.69 + 4.78) ,P <0.01], JHREEAEFHILREFRA HUVEC  VSMC 24 h J5, {E i VSMC I+
[(175.00 +4.63) ,(182.00 +4.13) .(207.00 +5.59) ], 55X EAZHAH L (101. 00 +2.33) 2= 3B E (P <0.01), &5 JH
55 HUVEC #1735 BB iF VSMC 344 5118 .
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Effect of HUVEC injury induced by cholesterol on VSMC proliferation and migra-
tion
Yang Yijun, Luo Jie, Qian Minzhang (Department of Biochemistry, Zunyi Medical College, Zunyi, Guizhou province, 563003, China)

[ Abstract | Objective To observe the effect of human umbilical vein endothelial cell (HUVEC) injury
induced by cholesterol on human aortic vascular endothelial cell ( HA-VSMC) proliferation and migration.
Methods HUVEC were treated with cholesterol at 12.5, 25.0 and 50.0 mg/L for 24 h, and then the VSMCs
were incubated with the medium of cultured HUVEC for 24 h. CCK-8 and scratch assay was applied to analyze
VSMC viability and migration. HUVEC and VSMC was co-cultured and treated with cholesterol at 12.5, 25.0
and 50. Omg/L for 24 h. VSMC migration was detected by Transwell assay. Results Compared with the
control group (1.37 £0.01) , the proliferation of VSMCs incubated with the culture medium of HUVEC treated
with cholesterol at 25.0 mg/L and 50. 0 mg/L increased significantly (1.53 +0.06 and 1.54 +0.10, P <
0.05). The culture medium of HUVEC subjected to cholesterol at 12.5, 25.0 and 50.0 mg/L could induce
VSMC migration (269.10 £3.78, 272.79 +4.69 and 458.69 £4.78) , which were significantly different from
that of the control group (33.24 £0.43, P <0.01). The co-culture of HUVEC and VSMC treated by choles-
terol induced VSMC migration (175.00 £4.63, 182.00 +4. 13 and 207.00 +5.59) , which were significantly
different from that of the control group (101.00 £2.33, P <0.01). Conclusion HUVEC, which is injured
by cholesterol, can induce VSMC proliferation and migration.

[ Key words | atherosclerosis; human umbilical vein endothelial cell; human aortic vascular endothelial

cells; cholesterol
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Sy RO | LB AS TE AR, 1A £ )
BOF AR, 550 LA K3 5 FT A% 22 AS TR
TR R T IR L RS ET I R, 2
FIEL 3] i 4] 98 PR 25 A T BN, 4 i I A N 4R B 45
5050 o ML PR 75 A 5475 1N Bz 200 i 3 T i o
- JULZH S B8 LR T S, TR TR A1 SRR D4R ) BT 58 1)
H1, of D) B B4R 1A B TR SRR I B AS BBILIR

1 HRSHE

1.1 ##

OB ik N Bz 40 g (human umbilical vein endothelial cell,
HUVEC, ATCC) , ATt Fshik-F L4 i (human aortic vascular
endothelial cells, HA-VSMC, 77 5g K 27 i1 #E 0 .0 3256 5 40 it
JF) ,RPMI1640 1537 5L DMEM St 75 48 G 4 3% (FBS) 1
T HyClone 23] , JIHEBEN T Sigma 23 7], CCK-8 I & 4 i 15 58
R & (3 = KA T]) , Transwell /N2 (8 pm) Iy F Millipore
], BRPLAR o-actin B 58 BEGT IR G F B0+ 48 0 |, S-P
S AR & DAB 1 5 & FAL R th Il A ER A
Al HART R A 4l
1.2 HUVEC #9355 5 3 /R A 69 ) &

HUVEC FI# 10 % B AR 1s , R R SR KA 100 U
RPMI1640 35353, B F 37°C 5% CO,EFM PSR, ~2 d1E
o WO BRI T 5530 . K IR Bs T BV i,
A1) AR IS S I /N ) | N [N s N i 32 87 ]
12.5.25.0.50.0 mg/L  ZEEVREE K 0. 25% ; Vi W2H £ W 24Uk i
H70.25% ;X R4 K445 10 % FBS ) RPMIL640 15575, kb3
24 h Ji5 M T B B O T A R AR
1.3 VSMC #3255 %2

VSMC F & 10% G4, HH X SRS 10 7 UM
DMEM &g s 5L, BT 37 °C 5% CO, B3 IEg:,2 ~3 d
FRAR O EUE KA AN T T35 3 . AR AR B IR M RE 135 40,
BRSBTS T IE SO, T IR AR IE SR FIPR L
AR R o-actin B REHTIRIE T S Be GRS o
1.4  CCK-8 #i] &4 3 7 K 3t VSMC % 77 69 %

2% 10°4+/4L VSMC FiA 96 FLAR A, B 24 b I, B 4
B FR I I RE 3R VSMC 8,16 .24 h, KU FT, BFLIA 10 pL
CCK-8 U, LAIAR . 5t 41 i 5 72 AN CCK-8 P MAH R A4
HLFLAE s X BRI SE FRAR AR S5 97 1 h I, JHRE AR TR
450 nm TP LG R B[ D(450) 1
1.5 s+ VSMC £ ##%

L5 1 RYESCE: 7RSSR AN 2 A R AR IC 2,
L2 x 10°4~/4L VSMC FitA 6 fLARH, 5557 24 h, 4H i ] 25k
J& , JH 100 WL (¥ TC TR A Sk 75 55 75 R AT AR 10 4% 440 i 2E 17 40
IR, 1 W, BORTIIR HL, Ve S 0 4N, P TG I3 R R T
BRIRWCET R BRI , B 55 R, PO 3 Uk, R 1 4 14 40
PPUE T MR IO SR RIR BE R . 2 Ja A S i 35 77 FR gk 2 8

FRYNM 24 h JEHANE, PO BRI T8, HAR A R R SR R
HiJE I RDR 5 B 25 5
1.5.2 Transwell 5255 L2 x 10* /%Ly HUVEC Fl A
24 FLARHR 1557 24 h AR LS, 43 B A 3 AR R BE AR
[ T P L3550 5 6 , AR 5 ML 575 0 IR [ T 0 s % i 10 9 e e
B, Transwell TE B /NE A 1 x 10° /4L 1Y VSMC, 57 55
24 h, Hu/Na F PBS §5 Uk ,95% W 2 WERE 52 FRAKE I 41 e
{6 J5 7E 5 Y2 B T WL, BE AL e BUAS [ R0 47 B 15
NS
1.6 %it®rk

BAHLL x +5 FR, K SPSS 16.0 Geit 4t 4107 22034 o

2 HR

2.1 VSMC #9%x

PR R TSI, B SR 1 VSMC FE8ERl S ~6 h 5
U BE A I I S MR Y, A A% i o, M 2 S i T, A4 i
AT HESC 0 A7 FESE AR ([ TA) o a-actin B30 BEHTIR A
P AL 45 R B 98% y FHAE I A1 LA M (1] 1B) o

A RAL( x100) B S AL (S-P x200)
1 MR ANERE HA-VSMC

2.2 CCK-8 #&m VSMC 7& 4
Ayl 12.5.25.0.50. 0 mg/L {14 JIH [ B4 Ff HUVEC 24 h
J&i , IS B SRR SR 55 B VE T VSMC 8,16 .24 h 5, i CCK-8
Fr i S 3620 -5 0% BE 20 3 0 i 40 i, B A AN ) Hs) [) e 1o 200
71, S5 ER,50.0 me/L IH IR A N R 400 i A5 (R R 5
IR T VSMC [13E S HAE BB (P <0.05) , L3 1, $#&nmiH
] e B 3 %) PN B2 A B 403 5, B AR - LAt P e
*1 FEREREEEER HUVEC FHiE5HEN VSMC
EARITM(n =3 5 +5)

25 0h 8 h 16 h 24 h
K HELL 1.005 £0.069 1.279 +0.081 1.270 +0.181 1.372 £0.014
Y| 0.922+0.043 1.335+0.037 1.254+0.080 1.286 +0.121

JRERE 1(12.5 mg/L) 0.998 £0.071  1.205 +0.052  1.285+0.026 1.442 +0.075
JHFERE2(25.0 mg/L) 0.093£0.039 1.198 £0.057 1.329+0.161 1.528 0,055
AAFERE3(50.0 mg/L) 1.009 £0.012  1.451 +0.042° 1.521 +0.141* 1.538 +0.096"

a :P<0.05, 5 xR rbig

2.3 XDR EEeAm &3 A st VSMC 4 69 %
KR S0 25 SR 32 B R (W) vk 3 1) IR [ BE4E ] HUVEC 24 h
FI AR R 3L 85 37 VSMC, Fifi 25 IH [f B v J3 348, VSMC i- A%
B 5T IR A L 22 R (P <0.01) , BLIE 2.3,
2.4 Transwell #m| £ 3% 7k 33 VSMC £ 45 69 % H
HUVEC 5 VSMC L5255 24 h 5, i 150%65 F ULEE VSMC 1
TR (B 4) . FIRERAERF HUVEC (325641, VSMC
IERRCE ST IR L2 U (P <0.01) , 3875 0 [ i
N EZ IR 15 )5 , BEAB AR U LA i) i B (&1 5)
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AR P IR [T PR 5 A AR | PN YR R A T TR < AR
P 5] P i 3 W U S 2 5 A L BE SR ( chylomi-
cron, CM) , #F A ML AE P, CM 76 I & A, B H v
1) JIEL 6] 2 e 52 25 HDL, JE i 4= HDL, 2 5 I [& g 55
iz . JFFHE A B P R M H [ i 2 5 41, VLDL,
YEA MG 5 A Ry 32 48545 IH [ f %) LDL, LDL
AN b Y LDL A2 0485 240 H 5 3, P9 A A4
M5B IARLS & W I E B2 A A0 o e 40 M PN %
fitg A B AE T, LDL A (i 28008 28 1 9l K o 2 6 1R
e P JIEL ] R A I ] s R T K 8 Ay i 5 DL [ s % g
PR o i 25 JE ] PS4 L oA O T B ) s e = A PN
T MR R 3 4k 25 OER AL, ¥4 B 40 M B s 7
R O LA LA AL Ol HA S [ B2 T IS M i F
HE3Z U HDL 38 i I (26 s 1) oA A QO s A

LDL F1 HDL 24 Ay JIE [ st 1)z T =X, i 2
[ s B H UM, I #00 Hos 2R . IER
T OLT 24 AR ] st g 8 B HE o 4k T — A s A F
i, AN N AS 23 et 22 1 UL 5 R (L 224 L 1 2 1 45
BB I HE P o T TR O 200 T PN 8 4 e 1) gl R RE A Ak
Zo Ui M R 35 A 8 & B0 sy L T I B 1 %57
BEARHE BT L X 2 AS TE R C L IR 2 —.
LDL HDL 5 AS kAR RO AR ZHGE , (HX LT
AR 24 0 PN R0 200 P 1 ) 9 5 DR [ i ok R 2 75 50 %)
YU 2 2 1 B FE 03, X AS BB BGA A4 5%
Mo, T NI AR A (EAFF Y . 0T IA - e JH [
i I AL BIAR A 7 X

ARG EE T 3 A4S [ e i IE [ WA A HUVEC
Ja BREFRIEXT VSMC HEFE (15200 . CCK-8 R iy 45
RS G IR AL RE SR UE VSMC 145 . 9 S I6 A6 )
45 SR Tt 2 NE [ Wk B T 1R, ARG R SR R i it
VSMC 128, HAFAE R AR O R . X R KR 57
I EEAE VSMC S5 ME RS i A e B o 1 PN AMOT
FEFEIH AR ML BEZ FoL s, 5 I3 200 w240 e 0 1
JINHR BE A 25 21 32 A BB A7, 1 2L 4 Jifd °] BB 3 b — SE EE
FA IR -4 VEGF \FGF #l TGF-B11° " jx sl
L PR 7R A 1 PR 40 B ) 53, A2 45 A PN R A A
A= f A DR T RE S S VSMC I sE STt
SO L8 BH I [ B P PN R A M 5 S 350 T 3 M RN 4y
DIRERHL10 , fE 4 M IR 7 Bk, ’2 ) T VSMC (1B

TIRE o S AN, AE IR ALt A 4, PR [ A
HUVEC 35 VSMC 3L 5555, Transwell £  2| GE {2
VSMC iT#, [ifi & 1B [ s ok 2 7 i, VSMC iE# B
S AR A E [ P 00 A8 PR T RR I, AT R S 450 5 P B
e mife it VSMC R3S 5H, 230 AS B KR R
Ji& o 3k ] REJEH A2 AS JE P Z —
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