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Figurel
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a: Protein expression of endogenous VEGF, HGF, and FGF-2 48 hours after surgically induced murine limb ischemia (ELISA).
b: mMRNA expression of FGF-2 in skeletal muscle 6 hours after surgically induced limb ischemia (RT-PCR).
c: Bi-phasic upregulation of HGF and VEGF in bovine aortic smooth muscle cells (BSMCs) and human lung fibroblasts

(MRC-5) by FGF-2 (Northern blot).

d: Effects of various inhibitors for cytoplasmic signals on early expression of HGF mRNA (3 hours) after FGF-2 stimulation.

(modified from ref. 8)
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a: Angiogenesis immunohistochemically assessed by PECAM-1 in ischemic thigh muscles 10 days after treat-
ment by recombinant Sendai virus (SeV) expressing human VEGF165 or murine FGF-2.

b: Assessment of microvessel density accompanying SMA-positive pericytes in same sections above. FGF-2 gene
transfer accelerated the pericytes lining, but VEGF165 did not.

(modified from ref.1)

ooooooooooooimoooooooood
goooooooooooooooOoooomod
omooooooooooooooOonooomad
O0MO0ooO0O02bFGHFGF-20000M0 0000
O0000000000003MFGHFGF-20 0000
goooocoooovecrOOOOOOOOOOOO
O00000000000000000bFGFFGF-20
gboobooooboooooooooooooood
0000000000 00bFGF/FGF-2000M0 00
OMo0000000000000 bFGRFFGF-200
gooooooooooooroooooobooooo
oooooooooooooooooooobobboo
O000000000000000bFGHFGF-2000
OO0000O00000000000000ObFGF/FGF-2
O 0Dooooooooomooomoogood
g'obooooooboooooooooooboooo
oooooo

bFGF/FGF-2 D OO0 ODOOOO
gbooobooaog

OO0O0OO0O0OCOObFGF/FGF-2000000000000
goooobooooooooooooooooo
bFGF/FGF-20 000 VEGFOHGFO OO OO OOODO
0O O PDGF-AA/PDGFR-o/p70S6KO 000000000
000000000000" 0 0000bFGFFGF-20

154

O0OVEGFOHGFO OO O0Op42/44MAPKOOO0OOO
000000000000 0PDGF-AA/PDGFR-a/
p70S6k0 0000000000 0bFGFFGF-20000
OO0O0OO0OPDGF-AOPDGFR-«OOOOOOOOO
PDGF-AA/PDGFR-a/p70S6k0 D O O OO O0OOOOO
goooobooooooooooooooooo
bFGF/FGF-20 000000000 VEGF-COOOOO
OO000OO0O00000000000VEGF-COPDGF-
OO 000000000 O00O0O0O0O0OOOIO0
000 @M invived O 0O O O PDGF-AA/PDGFR-a/p70S6k
OO0O0OOVEGR-CR-4000000000000O0
OO0OObrFGRFGF20000000000000000O
oooooooooooooooooooooood
oooooooooooooooon

“integrated” therapeutic
angiogenesisd [0 O

Oooo0ooOoo0oooooooooooooooo
Oooo0ooOoo0oooooooooooooooo
0000 oDoDO0o0oOoO0oO0O0OOtherapeutic
angiogenesisd D 0 000 O000O0CO0OOOOOOOO
000000000o0ooo0oooooooooo
Oooo0oooo0oooooooooooooooo
Oooo0oooo0oooooooooooooooo
Oooo0oooo0oooooooooooooooo

O00 Vol. 44 No. 4



goooooog 1o

P M FCI-F 2

irnbam

SFi

fuscle Regeneration

-limr\-nl &, HGF

VEGF
AT TE .

YEMGE ,da—F'

POGF-A -
p"":::l""" lrn iaiie -|.ri prilaalies o
sFErablagls) \\\
VEQF-C
~inplsindrprimeg | .
functional angioganssis
lymphangiogenesis

Maturation of Capilariss 7
with “blood flow

Figure3 Schematic representation of a possible mechanism of determining “func-
tional/physiological” or “pathological” angiogenesis. Overexpression of FGF-2 in-
duces balanced expression of endogenous angiogenic factors, including VEGF and
HGF, to form functional neovascularization.
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FGF-2 Regulating M ultiple Angiogenic Factorsin Hierarchical Mode of Action
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Recently, we have demonstrated that gene transfer with fibroblast growth factor-2 (FGF-2/bFGF) constantly facilitates
functionally and morphologically mature neovesselsin ischemic tissue, achieving in the high therapeutic effectiveness to
treat subjects with critical limb ischemia. We demonstrated that FGF-2 induced multiple angiogenic growth factors,
including vascular endothelial growth factor (VEGF) and hepatocyte growth factor (HGF) in mesenchymal cells, and
found that this was controlled by platel et-derived growth factor receptor-a (PDGFRa)/p70S6K, thus, our studiesindicate
that the PDGFRa-p70S6K pathway is an essential regulator for therapeutic neovascularization using FGF-2 which was
regulated by hierarchical mode of action of FGF-2. (J. Jpn. Coll. Angiol., 2004, 44: 151-156)
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