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Expression of Intercellular Adhe-
sion Molecule-1 and Vascular Cell
Adhesion Molecule-1in the Pig
Coronary Artery Injury Model:
Comparison of Plain Old Balloon
Angioplasty and Stent Implantation

Nobuyuki SHIMIZU, MD
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Masayuki SHIBATA, MD"
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Objectives. Restenosis after coronary intervention usually occurs due to coronary remodeling or neointi-
mal formation, but inflammation is also important especially after stent implantation. Adhesion molecules
are important in the recruitment of inflammatory cells into the neointima and in the phenotypica changes
of vascular smooth muscle cells. To examine the role of adhesion molecules in the pathogenesis of resteno-
sis, immunohistochemical expression of intercellular adhesion molecule-Tl ICAM-1[and vascular cell
adhesion molecule-T VCAM-1[Wwasinvestigated in the pig coronary injury model.

Methods. Left anterior descending coronary arteries of pigs were injured using a balloon. Two weeks
after the injury, balloon injury was performed again in the balloon group and a Palmaz-Schatz stent was
implanted in the stent group. Pigs were sacrificed at 1, 2 and 4 weeks. Immunohistochemical analysis was
performed using ICAM-1, VCAM-1, macrophage anda -smooth muscle actin antibodies.

Results. In non-injured vessels, weak immunoreactivities of ICAM-1 and VCAM-1 were observed in
the endothelium and media. In injured sites, ICAM-1 and VCAM-1 were found in the inflammatory cells
and smooth muscle cells in the neointima from 1 week, and strong immunoreactivities were seen around
the strut in the stent group. Although the immunoreactivities peaked at 2 weeks in the balloon group,
strong immunoreactivities were still seen at 4 weeks in the stent group. Regenerated endothelial cells were
positive for both antibodies from 2 weeks.

Conclusions. The expression of ICAM-1 and VCAM-1 lasted longer in the stent group than in the bal-
loon group, suggesting the occurrence of late restenosis after stent implantation. Control of the inflammato-
ry response including adhesion molecules is essential for further reduction of restenosis after stent implan-
tation.
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Fig. 1 Photomicrographs showing intercellular adhesion molecule-1 immunor eactivity in the neoin-
tima at 1 week after plain old balloon angioplasty, strongly positive immunoreactivity in the
neointima and endothelial cells, especially around neovascularization at 2 weeks, and less
immunor eactivity at 4 weeks
POBA [0 plain old balloon angioplasty.

Table 10 Time course of expression of intercellular adhesion molecule-1 and vascular cell adhesion
molecule-1 immunoreactivitiesin the plain old balloon angioplasty group and stent group

ICAM-1 VCAM-1
O O

Control Endothelial cellsl + 0 O + 0 O
oo MediumO + 0 0 + 0 O
O O POBAC Stentd POBAC Stentd
One week[] Endothelial cells] oad oad oad oo
O MediumO oo oo oo oo
g Neointimall oa oag oag oad
Two weeks[]  Endothelial cellsC od +0 oo +0
O MediumO oo oo + [ + [
g Neointimall aooo aoo aooo ooad
Four weeks  Endothelial cellsO oad oad oad oo

MediumO + [ + [ + [ + [

Neointima oa aoo oag ooad

O : negative, = : weakly positive, O : positive, 0 O : strongly positive.dJ
ICAM-10 intercellular adhesion molecule-1; VCAM-10 vascular cell adhesion molecule-1. Other abbreviation as

inFig. 1.
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Fig. 2 Photomicrographs showing vascular cell adhesion molecule-1 immunor eactivity in the neoin-
tima and endothelial cells at 1 week after plain old balloon angioplasty, strongly positive
immunoreactivity in the neointima and endothelial cells, especially around neovasculariza-
tion at 2 weeks, and lessimmunor eactivity at 4 weeks
Abbreviation asin Fig. 1.
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Fig. 3 Photomicrographs showing inter cellular adhesion molecule-1 immunor eactivity in the neoin-
tima, especially around the stent strut at 1 week after stent implantation, strongly positive
immunor eactivity in the neointima and endothelial cells at 2 weeks, and strong immunor eac-
tivity in the neointima, especially around the stent strut at 4 weeks
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Stent 1 week Stent 2 weeks Stent 4 weeks

Fig. 4 Photomicrographs showing vascular cell adhesion molecule-1 immunor eactivity in the neoin-
tima, especially around the stent strut at 1 week after stent implantation, strongly positive
immunor eactivity in the neointima and endothelial cells at 2 weeks, and strong immunor eac-
tivity in the neointima, especially around the stent strut at 4 weeks

OADICAMI1

0O BO Macropharge 0 CO a Osmooth muscle actin

Fig. 5 Photomicrographs showing intercellular adhesion molecule-1 expressionl Alaround the stent
strut in the neointima, and the cells positive for intercellular adhesion molecule were also
stained with macrophage antibodieS arrows, Bfand a -smooth muscle actin antibodies

O arrows, CO
Abbreviation asin Table 1.
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