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Oxidized Lipoproteins Induce Expres-
sion of Monocyte Chemoattractant Pro-
tein-1 in Vascular Smooth Muscle Cells

YU Guang-Yao, DENG Zhong-Duan and QU Zhi-
Ling

( Department of Pathology, Tongji Medical University,
Wuhan 430030, China)

ABSTRACT

Aim To understand whether low density lipopro-
teins (LDL). very low density lipoprotein (VI.DL),
especially oxidized low density lipoprotein /(ox—LDI.)
and oxidized very low density lipoprotein (ox-VLDi.)
have effects on the expression of monocyte chemoat-
tractant protein-1 (MCP-1) mRNA and protein in cul-
tured calf aortic smooth muscle cells (SMCs).
Methods After a 24-hour exposure to LDL, ox-
LDL. VLDL and ox-VLDL respectively. the tortal
RNA in calf aortic SMCs was extracted by using the
The MCP-1

mRNA expression in SMCs was examined by slot blot

guanidinium isothiocyanate method.

analysis using a 7-* P-end-labeled 35 mer oligonu-
cleotides probe of MCP-1. Meanwhile, MCP-1 pro-
tein content in the SMC conditioned media (SMC-CM)
of each group w;'is determined by sandwich ELISA.

Results Cultured calf aortic SMCs were able to ex-
press MCP-1 mRNA and protein. the lever of MCP-1
mRNA in SMCs and the concentration of MCP-1 pro-
tein in SMC-CM were increased s‘ignificamly after a 24
hour-exposure to ox-LDL and ox-VLDL, respective-
ly. whereas the expression of MCP-1 mRNA and pro-

tein was only slightly increased when exposed to LDL

ACHEE A R 4 VBT H (39470289)
U BB LA ke R

and VLDL.
Conclusion ox-LDL and ox-VLDL can induce a
strong expression of MCP-1 in cultured SMCs.
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wmE A TR G F B M es $ AL tm g A
& G-1 mRNA o & § RX& ¥oh, &4 £ -FHR
M3z AR FH A mA K EEEE G, &LV IKE
AT BAEABEZOAAMUMKELNET Y,
A 24 ho A B AU RUBE AR SRR T fa i 69 % RNAL R V-5
PAEMHILHEHmPELT G- 1Y EKTEEYS
HE R, R -FE e ey L4 taph AL &
é-1 mRNA & & ik, RetFl &£ O LR A M KB
WMEHRALTER @B ELEO-18Fa4F, 4
REM EAGF 2 ehp-TH M mings d ik tiiteip
AALEG-ImRNARE O AR ERAB RO REA
WEMBERBET O/ L L mpALLE -1 mRNA
GEAZNREE. AR LA LG AL T L
BULETH-1EGZFaKERR2. RKFLEBEEOBK
FARZOREFA M wp T LR ep g g-1
mRNA o Z e A8 e, BRFE PR ERRE
FOfEHMUMMERBE QR ASERMbans Aik
BAFG S AL E -],
X8 mEa; WER.eF
8 HRHERWL ‘

A% tm R A AL

BTN RN E T E R, 2%k 951k
7 B M AR A L 15 RS SR VD R 4R B L R R B
¥ BETE AL (atherosclerosis, As) % 4 89 5 #H5
ARG, B4 BT & L E -1 (momocyte
chemoattractant protein-1, MCP-1) & iE1ETR
BOBRZARELMETF Rt atE®
4 M, TE RSN TT & B 3E 7 18 UL 48 A (smooth
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muscle cell, SMC) @ £ #4143 W~ , MCP-
1 ZE3E SR SMC FHRBM S UZEZHER
AEBEAMARETFENETI Y, FHR
BiTEFEEIEEQ (ow density lipoprotein,
LDL). R EEE I EH (very low density
lipoprotein, VLDL) \ St B EFEREL
(oxidized low density lipoprotein, ox-LDL)#fl
SABBREFREES (oxidized very low
density lipoprotein, ox-VLDL)BEZ B S HFE
EEKFR MCP-1, L EBEAREBEES, L
H & ox-VLDL E@ﬂﬁ(%#@%ﬁﬁmﬁﬂjﬂg
fER

1 HEF05E =%
1.1 EBEanasEfEL

DREEAFH L AEEAHERCELS B E LDL
fo0 VLDL, A4 E # 10 pmol/L # CuCl, 20C 24
h. Y ELBEHY, IERKELEREEARK
(thiobarbituric acid reactive substance. TBARS){# . 1L
HEREaRFTOHRANLEH, LDL & VLDL &
TBARS £ % 1. 2~3. 2 umol/g & & . &4t % LDL #5
£ & VLDL # TBARS f§ # 63.0~78.5 pmol/g &
_#.%% LDL & VLDL B £ fift 4 & ox-LDL # ox-
VLDL.,
1.2 FRIAMIERFERFIEFRENRE

FEABHTRF AN ED B, 2 % 0¥ E
GHEAR AATA R AL TFETFRRA LB R
WALHTHABRTESR 2/3, £ K 1~2 mm?
MARHR . HHTRKMP & 5% CO,3TCHEMTH
FOTRAEREL S IOUBF DFH MY ERE. &
MEk#@A—AS # SMC AKREEHRTERE
e

W3~5 KE“HE L E KM SMC.HNS 4.
FEBERFE BADMEFI2 Lo F£E. 454
¢ 5B A NKKE A 25 mg/L 8 LDL,VLDL £ L&
LDL f® & VLDL.## 24 h W & & H 09 & 48 7
*(SMC-CM), B ARKERMY 2R BHE
RNAM,
1.3 BBRISH

AXREREH S mer REARWERLFR . E

5 MCP-1 ¢cDNA F 5| 8 257~291 L4, H4 F 3 4
5'-CGGATGTTGGGTTTGCTTGTCCAGGTG GTC-
CATGG-3 (MEZXEHAF¥AEAREFHEENH
AR BAR Y-UP #AT VAL, ARELRKA
HEXERNABRKETHBRALEER L. B0CTH 2
he 57CH & X 4 h, v A Y-P ARiC 85 B HF B 5t
57C X A% £XEFSTC AFRERER LK. &
FTREHEXBEETXABRARET,—70 CEA72h,
ZE% . E¥ER TITY-300 HE A 24 M g 45
SWBSRKEM.
1.4 FOEEHERMH KL

% BB Evanoff £ ey F ks 47, A MCP-1% %}
HHR(FEFEFEFRFRIH AR L RIDCEBR
% % % M X 38 (enzyme-linked immunosorbent assay,
ELISA)BEARAR 5 7L,4C 24 h. # A F A E A A AR
SKHREMNF L E B LI, A MCP-1 #1 % &
(Gibco) 100 uL (% B M 0.1 pg/L E 10 pg/L) 5
SMC-CM 100 xL.,37 CiH 2h. ##HKL I A.EFA
A0 MCP-1 % ¥ B 414K 100 pL 37 C#H 2 h. # H A AL
3k, 8% JEH 3w SPA-HRP 100 pL(1 = 100, # R+
#nE),37T CAF 2h B AR A, REFAwd
.10 B & # 100 pL (0. 67 g/L 40 % = }& ;25 mmol/L
M B %W R.pH 5. 0; 20 nmo/L i ELA).EET
E 6 5~10 min, & A 50 gL 2 mol/L H,SO, bl #
ERE. E®aAN LN EHL A E KRR EGEK 490
nm) R4 MCP-1 R E YRk dh A E A HEHEF
MCP-1 854 £

2 #R
2.1 Slot blot 44f
ERNTHINAREENFRR T &M
EHER RNA 5 MCP-1 IR %, AT BB
FERETAEFRRSBEENEE 1,
Figure 1), VL4145 3% E T ox-LDL
ox-VLDL 5 ,HE MCP-1 mRNA £&AHEA oK
EHESH RS TS 2, AR THEYA
(0.72) 4 B RX B ALHY 8. 2 &0 7.9 f%,LDL
A VLDL 48 B9 843 W% 5% B (B A T 87 39 4 A0 X
BR4A Z (8], 43 B8 1. 07 A1 0. 90,
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Figure 1. Expression of MCP-1 mRNA in smooth muscle cells induced by lipoproteins,the SMCs were incobated
with 25 pg of LDL, VLDL ,ox-LDL and ox-VLDL per mL for 24 hours at 37C. (A) Towal RNA was extracted and
slot blot analysis was performed using a MCP-1 prabe.  (B) A densitometric scanning analysis of the autaradiographs. N con-

tral group.

Table. Determinstion of MCP-1 protein in condi- VLDL i MCP-1 EH SR L B M M(P>0.

tioned medla(CM) (x%s. ug/L). 05) (M#&, Table),
Groups . n MCP-1
CM 12 0.620£0.011 3 i:j‘"r&
LDL-CM 12 0. 69040, 015 EEEERELEEEAREARTESR
VLDL-CM 12 0.710+0. 016* BRHRBEF LY EHRE. BREEHANT
ox-LDL-CM 12 1. 31040, 022 ARMEZHBLYEYER. ERTEGHE
ox-VLDL-CM 12 1. 450+0. 027" A

BERMRAEEA-1, Cushing BB RIE
B I 6Y SMC E4 i MCP-1, H R K18y
2.2 BEERBCES1EOTR IO R TR R

&4 SMC-CM dify MCP-1 B a ke TRNAWRE . FERERELREAR.
%0 ELISA M, SR E% .SMC 45| R8T B mm-LDL FTLLERRFE M| R EA
ox-LDL # ox-VLDL B . K&k nsy MEADIKAR, FEDEBHEF LT RIHLE
MCP-1 E1 S & (5 5% 1.3140. 022 pg/L.  FIER. RINBIBORRRALRENER, T8
#11.4540. 027 pg/L)BH B HF X EMC0. 62 SMC RARBEFHERMK. K- RUFTNHEE
40.011 pg/L) S S RAMHAM 2.1 FM2.3 FEIAABRBRER. 258 KERHM
B EBREXNIEEP<0.001),.MMLDL Bf8 W', X&SMC R4 LAMET.m

a3 P>>0.05, b: P<0.001, compared with CM group.
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PDGF .MCP-1 %, A[ § LA MM B R E T HK
HHEPTHAITE AL, B I B B SMC 7E 3 Bk 3R
EEANEARIBRYTEREEEENERY,

Nelken %50 B JF {7 7% 32 224 HH 2 Bk 38 #%
WALk g SMC 5 MCP-1 mRNA #13R35 . 3)
1 52 5 IR 38, 7E B AE R AR v E B B I AE 3 Bk
WEERE AL BL AL A, B kB MCP-1 mRNA ik
KIS, AR FI R AL 2 T BHIER , 3h
kA B SMC FI K8 B/ B SMC BB % A A
Y131k MCP-1 H#l mRNA, SMC it &/
MCP-1 T $8 5| L #K B8 4% 40 B A LB B, AT
SRR LB E T ITAEEEER
e,

X mm-LDL 1 — &5 48 i (K -7 (a0 i /MR
TE A K EH FOERERI# SMC MCP-1 gy #EikP,
fEEBH LHEZ ox-VLDL W R E 3k SMC
MCP-1 XM ER™, B F 4 F ik SMC
MCP-1 FRZAREEZWMEZG RN EE. F X
F R FA 4 E TP SMC g F£ ik MCP-1,
ox-LDL H]{f H MCP-1 gy KL R &, [ 8T,
VLDL % ox-VLDL 75 f# 4 £ #7 fk SMC &Y
MCP-1 #9 mRNA F£&E# &R, IFLUEEMER
WERE RIEMEES. LEREMAEEEA
(ox-LDL 1 ox-VLDL) 7 sh Jk 3 # 58 {L 87 &
G kP EEEEEA.

EE M
1 Ross R.  The pathogenesis of atherosclerosis: a perspec-
Nature, 1993, 362: 801~2809.

2 Cushing SD, Berliner JA, Valente AJ, et al.

tive for the 1990s.
Minimally

modified low density lipotein induces monocyte chemdtac-

tic protein 1 in human endothelial cell and smooth muscle
cells. Proc Natl Acad Sci USA, 1990, 87(13): 5 134~
138.

3 Ruan QR, Deng ZD, Song JX. Very low density lipopro-
tein and oxidized very low density lipoprotein induce mono-
cyte chemotactic protein 1 in rabbit aortic smooth muscle
cells. Chin Med J Engl, 1996, 109(3): 206~209.

4 Poon M, Hus WC, Bogdanov VY, et al.  Secretion of
monocyte chemotactic activity by cultured rat aortic
smooth muscle cells in response to PDGF is due predomi-
nantly to the induction of JE/MCP-1. Am J Pathol,
1996, 149(1): 307~317.

5 Zawadzki Z, Milne RW, Marcel YL, et al,, Cu®* mediat-
ed oxidation of dialyzed plasma. effects on low and high
density lipoprotein and cholesteryl ester transfer protein.

J Lipid Res, 1991, 32(2): 243~250.

6 Bfhg. R R R RS oA R P
B M. BRECHCESD. AZFRA. LR ART
4 AL, 1987, 182~201.

7 Chomczynski P, Sacchi NI.  Single-step method of RNA

isolation by acid guanidinium thiocyanate-phenol-chioro-

form extraction.  Anal Biochem. 1987, 162(1): 156~
159.

8 Evanoff HL, Burdick MD, Moore SA, et al. A sensitive

ELISA for the detection of human monocyte chemoattrac-

tant protein-1«MCP-1).  Dimmunol Investy 1992, 251D,
39~45.

9  Nelken NA. Coughlin SR, Gordon D ¢t al.  Monocyte

chemoattractant  protein-1 in human atheromatous
plaques. J Ciin Invest. 1991, $8(4): 1 121 ~127.

10 Yu-X, Dluz S, Graves DT, et al. Elevated expression

of monocyte chemoattractant protein-1 by wvascular

smooth muscle cells in hypercholesterolemic primates.

Proc Nat Acad Sct USA, 1992, 89(15): 6 953~957.

C(PE I 1958-08-29 U E], 1598-11-25 {&{E)

LR RET





