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—Abstract—

Background : The action of chemokines to the vascular inflammation plays a pathogenic role
in the development and maintenance of hypertension.

Materials and methods : In the present study, the expression of chemokine IL-8/CXCLS,
MCP-1/CCL2 and RANTES/CCL5 was investigated in cultured vascular smooth muscle cells
(VSMC) obtained from the thoracic aorta of normotensive Wister-Kyoto rat (WKY) and
spontaneously hypertensive rat (SHR). We used real-time PCR and western blotting.

Result : The expressions of IL-8/CXCLY, and MCP-1/CCL2 mRNA were stronger in VSMC
from SHR than in WKY. However, the expression of RANTES/CCL5 was stronger in VSMC
from WKY than in SHR. Expressions of CXCR1, CCR2, CD14 and PPARY mRNA were
stronger in VSMC from WKY than in SHR. Expressions of LPS-induced IL-8/CXCL8 and
MCP-1/CCL2 mRNA were stronger in VSMC from SHR, but expression of LPS-induced
RANTES/CCL5 was stronger in VSMC from WKY. A PPAR-v ligand, 15—deoxy—A12' M
prostaglandin J» (15d-PGJ2) which possesses anti-inflammatory activity suppressed the
expressions of LPS-induced IL-8/CXCL8, MCP-1/CCL2 and RANTES/CCL5 in VSMC from
WKY and the expressions of LPS—-induced MCP-1/CCL2 and RANTES/CCL5 expressions in
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SHR. But, the expression of LPS-induced IL-8/CXCL8 mRNA in SHR was increased by 15d-
PGJs. Angiotensin I (Angll) also induced IL-8/CXCL8 and MCP-1/CCL2 mRNA expressions
expression of RANTES/CCL5 mRNA. Activities of
LPS, or Angll-induced MAP kinases were stronger in VSMC from SHR than in WKY.
Expression of Angll-induced IL-8/CXCL8 mRNA was associated with ERK phathway, and
the expression of Angll-induced MCP-1/CCL2 mRNA was associated with p38 pathway, and
the inhibition of RANTES/CCL5 mRNA by Angll was not associated with MAP Kinases

m VSMC from SHR, but inhibited the

pathways.

Conclusion : Chemokine IL-8/CXCL8 and MCP-1/CCL2, not RANTES/CCL5, has a possibility

to play a critical role in the pathogenesis

of hypertension in the SHR.

Key Words : Chemokine, MAP kinase, Gene expression
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n¥ge w9 fX= % W AX%EF F= 18P F (spontaneously hypertensive
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v} AHFE T & Yol 7t trogen, Carlsbad, CA, USA)E ARS-3F3th
AR GHAEL 7] dFo] #EEY. 8] Dulbecco’s phosphate-buffered saline (PBS),
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A 189te] 3AFE Aol #A =YY we}  penicillin-streptomycin and fetal bovine serum
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(O111:B4)= Sigma Chemical Co. (St Louis,
MO, USAAFIA FY3FATE  Angiotensin 1T
+ Calbiochem (San Diego, CA, USA)AIZH-
B 7933t MAPK inhibitors, 2'-amino—-3’
(PD98059),  Anthral[1,9-cd]
(SP600125), 4-(4-fluorop
henyl)-2-(40nitrophenyl)-5-(4-pyridyl)-1H-1
midazole (PD169316)<2 Calbiochem (San Diego,
CA, USAAIZHE 943k} Nitrocellulose
transfer membrane< Schleicher & Schuell
Bioscience (Dassel, Germany)AFoll A F43FA

THELAHISS S IL-8/CXCLS,
MCP-1/CCL2, RANTES/CCL5, CXCR1, CCR2,
CCR1, CD14, PPAR-v, B-actin oligonucleotide
primer+= Bionics (Seoul, Korea)At23E 4
sta] 7489 The LightCycler FastStart
DNA SYBR Green I Mix= Roche (Mannheim,
Germany)AFll A 939 S Phospho-ERK,
phospho—p38, phospho-JNK &A= Cell
Signaling Technology (Danvers, MA, USA)
A A FASAY. v-tubulin A= Sigma
Chemical Co. (St Louis, MO, USA)A}ol| A
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o} fluorescene detectione F3§3t5ith o] &

65~95C2e] WA AZZS  fluorescene

detectionS FHH3F Melting point #4128 A
stk o] W W AHE=E vwslr] 9

normalization genel.Z p-actine AFE-3}33ch
Primer®] 9714492 tha 2t} IL-8/CXCL8
(365 bp): sense, 5'-gaagatagattgcaccga-3'
antisense, 5'—catagcctctcacacatttc-3" ; MCP-1
/CCL2 (396 bp): sense, 5-cctgttgttcacagttget
gcc-3 antisense, 5’ -tctacagaagtgcttgaggtggt
tg-3’; RANTES/CCL5 (110 bp):
cgtgaaggagtatttttacaccagc—3' antisense, 5'cttg
aacccacttcttctetggg-3'; CXCR1 (518 bp): sense,

5'-aatttggaaatatcacccgaa-3' antisense, 5'-gac

sense, H'—

tgttccagaacggtatgg—3'; CCR2 (233 bp): sense,
5'-cgcagagttgacaagttgtg-3' antisense, 5'-gcc
atggatgaactgaggta—3'; CCR1 (447 bp): sense,
5'-ggccctagecatettagett-3'  antisense, 5’ —cgct
CD14 (500 bp):
5'-acatcttgaacctccgcaac—-3' antisense, 5’ —agcg
ttectatccagectgt-3'; PPAR-v (359 bp): sense,
5'-tgaggagaagtcacactctg—3’ antisense, 5’ -tgg

cacccacaaagacata—3'; sense,

gtcagetcttgtgaatg—3'; B-actin (101 bp): sense,
5'-tactgcectggcetectageca—3' antisense, 5’ -tgga
cagtgaggccaggatag-3' ©| ot

Western blotting
AEZE FA3}d PRO-PREP buffer (iNtRON
o] g3l MEE lysis 3 F 13000
pml 2 10 &< A4lste] AsdEs S8t
%t} Bradford (Bio-Rad, Rochmond, CA)H.2.
A4S A $ A Ee "}%‘?’4%
33 Eﬁ]% Olﬁ’é}‘ﬂ 595 nmellA] @l
-T0CoAA B#A3F western

Korea)&

blots 918 AEZ ARSI 30 pgol T
2E 10% SDS-PAGE gelold #719% 3
% nitrocellulose membraned] o]t} 5%
g2l A8 FAE At 4TAA 16~
18A17F B9t Wk3-A)17]aL 0.05% tween 20°] &
frE kg do R 33 MAHg & 23 3

i

A 5% BAFol 3Aate] QLo WL
HSAZT W] By FAAE e

Ao 7 33] MA & chemiluminescence detection
system (LAS-3000, Fuyjifilm, Japan)o.2 #Z
sk

HIPH N 20 AM2] HEF}elo|

ARG GTA| Lo M) AZTF IL-8/CXCLS
7 MCP-1/CCL2 mRNAY 23e SHRe|
WKYel vls] €53] =3ttt 189y RANTES
/CCL59] 7% WKY Z@HSA|ELojre]
o] R =gt} AETIQ IL-8/CXCL8Y 4
44 CXCR13%} MCP-1/CCL2¢] 484 CCR2,
A2 (lipopolysaccharide, LPS)2] &4
CD14 ¥ PPARYy ligand 584 PPARY mRNA
© 25 WKY 8#3SA LA SHRe H
3 953 =A T HJd (Fig. 1). LPS f=
o og AR fFAxpEdEe IL-8/CXCL8
7} MCP-1/CCL2¢] 7§ SHRelA ##o] i
a0y RANTES/CCL59] ¢ WKY &
HRGIA| AN o AetATh LPSel 46H

TH AR Fde & A5HES g
#7 PPARv ligand®l 15d-PGJ.8) &%=
25k Az SHR HE AlxoAe] MCP-1
JCCL23} RANTES/CCL5¢] &z WKY ¥
G2AE 25 15d-PGJoll s LPS
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Fig. 1. Expression of IL-8/CXCL8, MCP-1/CCL2, RANTES/CCR5, CXCR1, CCR2, CD14 and PPARY mRNA
in vascular smooth muscle cells (VSMC) from WKY and SHR. Real-time PCR for mRNAs

expression in VSMC from WKY and SHR. Bars represent meantSEM from three independent
experiments.

T ARIRISS A Tdo] dAENe Y, FEEAE A nE FEIAR] Angiotensin
SHR Hg2AMEolMe] IL-8/CXCL8S] W& 1 (AnglDol o3 A=l Ba wdt B3
238 Z7} Ho} et (Fig. 2. SHRY) &% & Zx IL-8/CXCL8Y MCP-1/CCL29] A%
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Fig. 2. Expression of LPS or LPS/15d-PGJ2-induced chemokines in VSMC from WKY and SHR. VSMC
were untreated or treated with LPS (0.1 pg/ml) or LPS plus 15d-PGJ2 (10 pmol/#) for 2 h, and
the total RNA was analyzed by real-time PCR. Bars represent meantSEM from three independent

experiments.

Az do] = FHA oY RANTES/CCLS
o] B¢ L3l A B Astet IL-8
/CXCL8 &4 CXCR1¥% MCP-1/CCL2 %
A CCR2 =gt Angllell ofaf 32t ddo] &
Atk HIZ Angiotensin 1ol 2J3] RANTES
/CCL59] drdo] oJAE QoY Angiotensin®l]
o3t RANTES/CCL5 484 CCRI1Y 7450l
= A Edo] FEHAT (Fig. 3).

o] 7+

e EIM o] A =Ftel EEof| st

MAPK ASHME HZo| &ol

aRF S A LA Ao ARTRI FAA T
o] MAPK 4z de A=Z7} #d3st=A g

o13}7]d kA WKYSF SHR E#H A
o] LPS ¥ Anglldl &3t MAP kinases €7

= vla, AR MAP kinase ERK, p33
2 JNK 25 WKYe| Hg| SHR @3 &+
AEANN BT ¢ %O phospho-ERK
9] 7% LPSel 2%k A Hrt} Angllol] <]3sh
%‘*337} = % A et (Fig. 4). o]
A Z A9 Angllol 93 A
= % ol 9lo] MAP kinaseE 9
A4S BF3 A} [L-8/CXCL8S 7% Angll
o o8 =¥ IL-8/CXCL8Y & ERK
A A Q1 PDIR0S9N ©fal g o] H#H2E Y
3 (Fig. 5A), MCP-1/CCL2¢] 7% p38 A4

53]



o o [0 SHR
L L
84 < 5
2 : =8 4 :
5g° SE 3
=%, X &
w ouw ,
[0 (]
g 1 £ 1 |—|
EO E 0
NT Angll NT Angll
e} ke
L'?S & 6
c c
<) S
w4 I n 5]
T3 g9 4
o o =
og3 [SR=3
s 5 oy 3
2 2 2 2
B 1 ] T 1 ]
§0 i 0
NT Angll NT Angll
o o
o
x =4
w'g s
7] o 3
=g . oF 2
2 21
ke ke
€ 0 2 0
NT Angll NT Angll

Fig. 3. Angiotensin II (Angll) directly induces IL-8/CXCLS,

CXCR1, MCP-1/CCL2, and CCR2 mRNA

expression in VSMC from SHR VSMC were untreated or treated with Angll (0.1 umol/#) for 2

h, and the total RNA was analyzed by real-time PCR. Bars represent mean £SEM from three
independent experiments.
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Fig. 4. Activation of LPS or angiotensin II-induced MAP Kinases in vascualr smooth muscle cells from
WKY and SHR. VSMC were untreated (NT) or treated with LPS (0.1 zg/m¢) or AngIl (0.1 uM) for

2 h. After then,

cell lysates were separated on 10%

SDS-polyacrylamide gels and then

immunoblotted with phospho-ERK, phospho—p38 or phospho-SAPK/JNK antibody. These data are
representative of three independent experiments.
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Fig. 5. MAP kinases are involved in the expression of Angll-induced IL-8/CXCL8 and MCP-1/CCL2
mRNA expression, but not invoved in RANTES/CCL5 mRNA expression. VSMCs were
untreated (NT) or pretreated with PD98059 (ERK inhibitor, 10 uM), PD169316 (p38 inhibitor, 10
uM), or SP600125 (SAPK/JNK inhibitor, 25 uM) for 30 min. Cells were left untreated or treated
with Angll (0.1 uM) for 2 h. And then the total RNA was analyzed by real-time PCR. Bars
represent mean=SEM from three separate experiments.

S 380



¢l PD169316°] Angllel 98 w&= MCP-1
/CCL2 734 23S AAAZTH (Fig. 5B).
Anglld] gaf w3o] 23|y <A HUA

RANTES/CCL59] 73-%, Angllel &gk <A
Z+-go] MAP kinases o &AS HQ3lx &
= AoZ #AZHAY (Fig. 50).
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ZAE 9 73‘%, Anglle]l 9J3] RANTES/CCL5
AR o] 23]y AR wef, o]E A
27 BF 5H5A ARTRICZ deA 9l
O} RANTES/CCL5S] 79 18] 2ol
1} A0l glo} IL-8/CXCL8o|Y MCP-1/CCL2
o Hl3] #A}F P AR FFHIAh
PPARy 2|7t=52 NO9 A4k 27
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