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A: Time-dependent restoration of blood flow after SeVV-mediated FGF-2 gene transfer (limb salvage model).
B: Laser Doppler perfusion image of limb salvage model (10 days after SeV-mediated human VEGF165 or murine

FGF-2 gene transfers).
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C: PECAM-1-positive or PECAM-1+a-SMA double positive blood vessel densities in ischemic thigh muscles of
limb salvage model 10 days after SeV-mediated VEGF165 or FGF-2 gene transfers.
D: SeV-mediated FGF-2 gene transfer-induced promotion of limb survival was completely diminished by systemic

administration of anti-VEGF neutralizing antibody.
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A: Time-dependent relative mRNA expression level of endogenous angiogenesis-related factors in SeV-FGF-2 or
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Day 1

SeV-luciferase gene transferred ischemic thigh muscles (limb salvage model).

B: Left; FGF-2-induced VEGF mRNA upregulation in HSMCs in time-dependent manner (Northern blot analysis).
Biphasic pattern (early and late phase) is apparent. Right; FGF-2-dependent late phase-upregulation of VEGF mRNA

was disappeared under treatment of p70S6 kinase inhibitor, rapamycin (Northern blot analysis).
C: FGF-2-mediated PDGFR-a mRNA expression in time-dependent manner in fetal lung fibroblasts, MRC5 (Northern

blot analysis).

gl 0>

D: FGF-2-induced VEGF protein secretion was largely suppressed by blockade of activity of endogenous PDGFR-«

in MRCS (ELISA).

E: SeV-FGF-2 gene transfer-induced upregulation of relative endogenous VEGF mRNA level (day 1) was signifi-
cantly suppressed by systemic administration of anti-PDGF-AA neutralizing antibody or rapamycin (real-time PCR).
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A: Top; FGF-2-mediated VEGF-C mRNA expression in MRCS5 in time-dependent manner (Northern blot analysis).
Bottom; Effect of time-dependent FGF-2 stimulation on expression of PDGF-B mRNA in bovine capillary endothe-

lial cells, BCEs (semi-quantitative RT-PCR).

B: Either VEGF-C156S or VEGF-E stimulation upregulates PDGF-B mRNA in BCEs. Simultaneous stimulations
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synergistically induced upregulation of PDGF-B mRNA in BCEs (real-time PCR).
C: PDGF-BB promoted VEGF-C protein secretion in MRC5, and PDGF-BB-dependent upregulation of VEGF-C
secretion was partly suppressed by treatment of PDGFR- neutralizing antibody (anti-R3 Ab), and completely

suppressed by treatment of MEK1/2 inhibitor, U0126 (ELISA).

D: Left; SeV-FGF-2 gene transfer-induced upregulation of endogenous VEGF-C mRNA (day 7) was significantly
suppressed by systemic administration of anti-PDGF-BB neutralizing antibody. Right; SeV-FGF-2 gene transfer-
induced upregulation of endogenous PDGF-B mRNA (day 7) was significantly suppressed by systemic administra-

tion of anti-VEGFR-3 neutralizing antibody, AFL4 (real-time PCR).
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A: Scheme of exogenous FGF-2-dependent spatial hierarchical regulations of endogenous angiogenesis-related factors
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B: Scheme of exogenous FGF-2-dependent temporal hierarchical regulations of endogenous angiogenesis-related

factors.
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Although several angiogenic factors have been proposed for possible therapeutic angiogenesis and several clinical
trials for peripheral obstructive arterial diseases (PAD) have been conducted, effective therapeutic strategy has yet to be
established. Basic fibroblast growth factor (bFGF/FGF-2) is one of representative angiogenic growth factors, and we
have clarified biological characteristics of FGF-2-mediated angiogenesis as follows: 1) Sendai virus (SeV)-mediated
FGF-2 genetransfer is an effective therapeutic strategy for murine severely ischemic hind limb. 2) FGF-2-induced newly
formed blood vessels are structurally matured and contribute to blood flow restoration. 3) SeV-mediated FGF-2 gene
transfer-induced therapeutic effects are completely or partially depended on each activity of endogenous expression of
angiogenesis-related factors such as vascular endothelial growth factor (VEGF), hepatocyte growth factor (HGF), platelet-
derived growth factor (PDGF)-AA, PDGF-BB and VEGF receptor (VEGFR)-3. 4) FGF-2 also targets non-endothelial
mesenchymal cells and induces temporally and spatially well-balanced upregulation of these endogenous angiogenesis-
related factors. Together, we propose the hypothesis that FGF-2 hierarchically regul ates the expressions of endogenous
angiogenesis-related factors and is available for inducing higher therapeutic effects for severe PAD.

(J Jpn Coll Angiol, 2006, 46: 579-587)
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