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ABSTRACT

Aim To understand the monocyte chemoattractant
protein-1 (MCP-1) expression by the cells in dietary
atherosclerotic lesions in rabbits.

Methods The male 4~6 week old Japanese lgp rab-
bits were fed on cholesterol to develop a hyperlipidemia
The MCP-1 mRNA ex-

pression in the plaques was examined by dot blot anal-

and atherosclerosis model.

ysis using a probe of ¥-**P-end-labeled 35-mer oligonu-
cleotide of MCP-1. Meanwhile, the MCP-1 in the
media conditioned by cultured SMCs from the
atherosclerotic lesions was determined by using sand-
wich ELISA. Immunohistochemically, the ‘expres-
sion of MCP-1 in various cells in the plaques was ex-
amined using a rabbit anti-MCP-1 polyclonal antibody,
and to recognize the cells in the plaques, several anti-
bodies including factor VI related antigen, a;-antit-
rypsin and e-smooth muscle actin were used.

Results Dot blot analysis showed that after hybridiza-
tion of the RNA with the probe, the integral optical
density value(4. 15) of the autoradiographic pictures of

the dots from the atherosclerotic lesions was 10. 7
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The MCP-1 content in the
cultured SMCs from the
atherosclerotic lesions (z +5, 10. 0 + 0. 8 ug/L),as

times the controls (0. 38).

media conditioned by

the ELISA showed, was significantly higher than that
of the normal SMC conditioned media (7. 0+ 0.7 pg/
L) and unconditioned medium (6. 4 £+ 0.7 ug/L)(P<
0. 01). Immunohistochemically, endothelial cells,
macrophage derived foam cells and SMCs in the
plaques were positively stained with anti-MCP-1 anti-
body in varying degrees. Of the three cell types, the
macrophage derived foam cells showed the strongest
immunostaining.

Conclusion Under hyperlipidemic condition, the
artery wall cells which participate in the development
of atherosclerotic plaques were in full activity, and
produced and secreted MCP-1 in different degrees.
The production of MCP-1 ﬁxainly by macrophages sug-
gests that they play an important role in the recruit-
ment of additional monocytes to the atherosclerotic
plaques.
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AR AAT L H @B ELEE-14F(000£0.8
p/LARHTEFFAMmp Rz A X (7.0L0.7
pg/L)Fodk 32 5 K (6.410.7 ug/L), ERAKRE
FHEL(P<0.01), £ABBULFRA, T HA
b L E o dm RSB O e e e I 4G F B Lt Y
TR A AR mpALE -1, RERmaiRE
R ERR, RERRFTAGNH LN, & 53K
BHReEEHAGmBLTREERES,HE>
heskdimpAiigg-l.

XRT  EHeBALEO L ARBFRL; &

X BT F8 41, 4 78 I B2 8 40 M (monocyte,
MC)E AN M KT IE BE 2 3h bk 3% B & 4
(atherosclerosis, As)JRA N EEKABWY EE
FF R, ESMC EAREMHHHFRTL
BRE. MCHIBZINSHERNER Kb E
EMNA B K YK #ALE 31 (monocyte
chemoattractant protein-1, MCP-1) fil E M 4
i 45 ¥4 & H-1 (macrophage inflammatory pro-
tein -1, MIP-1) %8, {&SMIFRAERA , SRk EE
90 B, £ 95 P9 BT 40 BT, - 3% WL 48 B (smooth
muscle cell, SMCYM B F AN A /E R
S, # A K 3% MCP-1 mRNA MIEH. M
H. & A NEKEEREAMREEERESY
A5 5 3h Bk BE 4 Ml R ik & K F i MCP-1 mR-
NA MEB. EFEE, BSEHRE, AMERE R
As A F £ F MCP-1 By RE L HE KR
RARIE . A3 LA A FE A O R e, L A
MAEM As BHAFHRMT As HEH MCP-1 By
ik, LB MC I A Bh ik i R R HLE .

1 #EF077%
1.1 EHzZRRHFELEERREN RNA

Ra~6ARBUTRREAR 12 R, FHHKE
Lekg(RFERKFH WP CRE). ML HFA,
ERABR,RUS 1K EE.3%% b T HAH,
MEA 4 RRUAFARR AR, ZRINA LR
WO EL DR E LK.

REAE T REMES R ERKR EACHE
AEEFAR HEAOTF, FEFERR LR B
HEXWH. EHFATAEE TR LS 1om,
RELPE2/3. 5B ANRANERATEE2/3 RN

B URBRERILBHARIE . S BRRABNE
WA R B & RNADD,
1.2 Dot blot 4%k

A EAKXERBHERNARKETFHBAE
FRIALRBEGbeo) L. A BEEBTFESTH 2 HA
FRXAF0CTHEL 4, REET4H 7P A%
L MCP-1 EEHFR R4 (W ERERAZLER
BRARELRONELAF 2K 18h, ARHAMO. 2X
SSC #7 0.1% SDS)SOCT # M ¢ A.. BT EE—70C
THEXKRABL72h, EEHEY EH KA ET
F B TITY B st ST A,
1.3 TOEEB G R

AMREEFRIREBEURPES LI RP
BSMCH, #E3~5 R, H2MKE-FWEFHEHFE
(conditioned medium, CM), L R4 40 i 4 & fn % 3% %
& # 4k & f# 3% 5 % (unconditioned medium, uCM), %
B Evanoff U 453 oy e O BEBE £ X R M LR M F
HiEEF MCP-14E. MR T. A 96 LEHK,
£ MCP-1 FARNK(PEHERFEFHERRMOL
H (G0 pL/3.1+ 2000, 4ACH B EFERA . HBILAF
HREABRELRIKR. #ANFAFHEIFAI,37C 2h,
W 3 K. § fm MCP-1 4% # & (Gibco 2 7 , #
J£ 0.1 pg/L E 10 pg/L)#7 As-SMC-CM,N-SMC-CM
K uCM £ 50 pL,37CEEF 2h. HH 3 AE,FF w50
pL #i MCP-1 #i4%,37Ci ¥ 2 h. ##% 3 &k, 8 v 50
pL biotin AF LM A F A1+ 100, P L A HE A A
8),37C&¥E 1.5 h, # ¥ 3 K.%4 7l /v avidin-HRP(1
:100),37CHRE 1 h. # ik 3 K, 4n 100 pL 1 A Mt 4y
JEH[0.67 g/L 48 % 3 — B, 25 mmol/L ¥ # B .pH 5
R 0.0002% (v/v) ZENELERTEA 6 min, Hi
A 50 ul. # 3 mol/L H,SO, & 1+ R ¥ . B 8 4% - 471 1L
B B R R, K MCP-1 B bR 7% i 8 % & MCP-1
B 3% GK & 490 nm),
1.4 el

SARERA As R Aox WA T KA L, 10%

BABAREASAEE. G HLE, KEETH,. 25

BUTAERE 4 MCP-1 # B4k, IE T4 £
B (Sigma) .- FL B & & B (Calbiochem 2 &) X a-F
AHBLHE G (Sigma), XEERKPRESE. A
EMERFICERL IgG,DAB-H,O, KW E€,840 4
KEFRAEER. REABUSREFRRE .
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2.1 EaBkRTEFMAEE L

TRARMENIKEPEZEE As JE,
o Xt BB AR Zh ik P RE G, TR AR . MLAE A A
JEEREAEEEEEOIRHE, SXBAML,
EREEFKITEERP<0.01; ¥ 1, Table
D,

Table 1. Plasma lipid levels in cholesterol-fed and

control rabbits (r+s, mmol/L).

Groups n TC LDLC
Cholesterol-fed 8 21.745.1° 17.7+3.8°
Control 4 2.6+0.6 1.6+£0.7

TC: total cholesterol, LDLC: low density lipoprotein

cholesterol. b: P<C0.01, compared with control group.

2.2 Dot blot 4+%f

BB FERE AL (As) IR B H R 5K B RNA
H5®RERXE. B E BERGEEB UGN
RER, WIMHEANRLS EEEECEY 4.15)
BB KT EBACEY 0.388) i HENEHM
10. 7 % (& 1 #1E 2, Figure 1 and Figure 2),
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Figure 1. Expression of MCP-1 mRNA in atheroscle-

rotic lesions and normal aortic intima-media. A nor-

mal intima media, B: As lesions.
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SRk R L (As) % SMC K415 2
(As-SMC-CM) FIIEH % SMC & {FREFR A (N-

SMC-CM)HJ ELISA # 45 R BR,2 K4
RFRELEH As-SMC-CM 14 MCP-1 EH &
B EET N-SMC-CM #l uCM, EFHIEH
B E#EF X (P<0.01), T N-SMC-CM 5§
uCM M, TR FHEZERGR 2, Table 2),

el
o
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Densitometry scans of the dot blots of
MCP-1 mRNA.

Figure 2.

A ;normal intima-media. B:As lesions.

Table 2. MCP-1 protein levels in SMC-CM in As and
normal (N) rabbits and in uCM (z =5, pg/L)

MCP-1 protein
Groups n

level
As-SMC-CM-1® 6 11.940.9
As-SMC-CM-2@ 6 10.0+0.8
N-SMC-CM 6 7.0=40. 7¢
uCM 6 6.440. 7%

CM :conditioned medium, uCM : unconditioned medium.

(@© As-SMC-CM-1 is the 2-fold concentrated As-SMC-CM
@ As-SMC-CM-2 is the unconcentrated As-SMC-CM
group. a: P<0.01, compared with As-SMC-CM-1 group.
b: P<0.01, compared with As-SMC-CM-2 group.

group.
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SRR HY As BEHR 35 ey 5 WA IR 18
AT M B, X oy SR A R MR Y,
TR A L 1 B R 7S D R 2 e T ST 6 R
MR R, ERER KD LR —H%
¥ AIM, 3 o T HLILEIE G TR ik £
Y 527 (& 3, Figure 3), BEHIE SRMA ) SMC
K eh i SMC #9 2 BBHEIRRY . BB 22 T8 P B 4
VILE FAR 4R R R R B .
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Figure 3. Immunostaining for a-actin. Strong positive-
ly stained cells were located in the upper area( 4 ) of the As

plaque (Streptavidin-biotin technigque. x 227).

Figure 4.

Immuneostaining for MCP-1.

The ma
crophage derived foam cells Cupper left) and myogenic foam
cells( 4 ) were positively stained with MCP-1 polyclonal anti-

body (Streptavidinbiotin technique, X227)

HUMCP-1 EREH G E R E 8BR, As BEk
REHNEARE TS, T8 E W B
IRMHA MCP-1 RiA1RE . Sm B A
FREEFE . UBEREEEX BB RS
. RRFTLRYEEH SMC RREFY
SMC E55%3k (B 4, Figure 4), & SMC &

SFBRBAFRKE., MEAF KGN EZARR
BE RS, TR SMC ZEAMER M.

3 e

B MEBELERMCP)-1 B—f4a W
HERK, X LW B A 40 B A AR SR A RS L 1B 1, 18
SIEZARTIANE THREEZEEH. &1
i ER TR, 58 SMCUIH B /B
4 1P AT £k MCP-1 mRNA f1E B, 43X
HARESTHEARELDL M€ L% VLDL
& AT RZEEKFH MCP-1 mRNA fIEH.
R % F MCP-1 £ As N EXWRER
HINARZ .,

REBWR AU SIEER, E4 T Fi5Mm
FEAN As AL, BEH A A5 3K /Y Dot blot 2347 &
msAs IHEHL FH K E MCP-1 mRNA &
%, ¥ As R A SMC #1755k, 208
BRI M i R, A R ESE —
EE MCP-1 EH,.HESTEHR % SMC &4
BRE, REALRLEER,As RERH &
MBI FE MCP-1 B, X655 1 5k sh oz
I, B4R A Sh KB B B 5 T S 4L B LDL
MEALR VLDL 5 RiAHE KT8y MCP-1 &2
—HH . BREXGREYE As i}, EREMLE
MERT .25 As BEBJE ey shikBE i 4 F
HEAMERRS, IRERE® £ M0 W
MCP-1.

REBEREE, ERAN S AR F, U
E w40 MR iR K A B B MCP-1 Bk JIR. 4
5 Yla-Herttulal SRR —5. BRE
VAK/EWNARS S SR AMRTNHNETE
BREy SR, MR B ZAR— B ARNETE
B, SR EUAG R, T Wi IR B S BT R A A4
BALE T (MCP-1 %) 5| R T A AREE
R HTFA N, 7 As AW EERBRES
HEEEH.
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