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Figure 10 The role of the
MCP-1 pathway in patho-
genesis of restenosis.
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Figure 200 The schema for strategy of anti-MCP-1
gene therapy by 7ND gene transfer. To achieve
effective blockade of the MCP-1/CCR2 signal
pathway, we transfected the expression plasmid

vector encoding 7ND gene into skeletal muscle.

We reported that 7ND protein is secreted from
the transfected skeletal muscle cells into the
circulating blood, blocks the MCP-1/CCR2 signal
pathway in coronary artery, and suppresses
monocyte recruitment into the coronary artery.

Figure 30 Effects of 7ND gene transfer on in-
stent neointimal hyperplasia in rabbits.

A: Left; mean percent area stenosis within stent
in the PBS-treated and 7ND-transfected rabbits
as assessed by intravascular ultrasound. X axis:
distance from the distal to the proximal stent end,
Y axis: % cross sectional stenosis. Upper right
panel shows an intravascular ultrasound cross-
section image in PBS-treated animal with large
neointimal hyperplasia. Lower right panel
displays an intravascular ultrasound cross-section
image in 7ND-transfected animal with small
neointimal hyperplasia. *p<0.01 between PBS
and 7ND

B: Effects of 7ND gene transfer on inflamma-
tory and proliferative changes. Artery sections
7 days after stenting immunohistochemically
stained for monocytes /macrophages (RAM-11)
or proliferating cells (PCNA) and summary of
quantitative analyses are presented. *p<0.01
versus PBS

C: Gene expression and immunohistochemistry
in the stented artery of rabbits. Analysis of
expression of various genes by real time RT-PCR
in noninjured controls (open bars) and stented
arteries from PBS-treated rabbits (hathed bars)
and stented arteries from rabbits transfected with
7ND gene (closed bars). *p<0.05, **p<0.01 versus
control (no injury), 'p<0.05, "p<0.01 versus the
PBS group.
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; Figure 40 Effects of adeno-7ND gene

¥ transfer on in-stent neointimal hyperpla-
' sia in cynomolgus monkeys.
A: Arterial sections of stented artery from
the normal saline group (left panel),
adeno-LacZ group (middle panel), and
7ND-transfected group (right panel) 28
days after stenting stained with Elastic-
van- Gieson.
B: Effect of 7ND gene transfer on intimal
area and % stenosis 28 days after stenting.
*p<0.01 versus normal saline.
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The development of drug-eluting stents (DES) has been a major breakthrough in modern interventional cardiology.
The dramatically improved results of the recent clinical trials for not only sirolimus- but also paclitaxel-eluting stents
will make physicians rethink how they manage patients with coronary artery disease. However, there remain some
unsolved problems. Diabetes, smaller diameter vessels, and longer lesions inflict higher rates of restenosis. The current
loading drugs have the potential for delayed endothelializaion which promotes thrombus formation and |ate vessel
occlusion. And long-term efficacy of current DES has yet to be proven. Vascular injury after balloon injury and stent
implantation surges the incidence of inflammatory responses that accelerates the recruitment and activation of mono-
cytes. We hypothesized that inflammatory changes mediated by MCP-1 were essential in restenosis, and demonstrated
that blockade of MCP-1 by 7ND gene transfer suppressed experimental restenosis. 7ND not only suppressed monocyte
infiltration/activation but also smooth muscle cells migration and proliferation. The fact that this strategy did not affect
endothelial proliferation suggests anti-M CP-1 gene therapy may be useful in treating human restenosis after coronary
intervention. (3 Jpn Call Angiol, 2005, 45: 155-159)
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