e 000w

0400000000

goobooougooon
OFGF20 000000000000 0O00

goooo

O0001@mO0D000000O000oooOO0ooOOooO positive feedback loop D0 00000000
ooooboooooooooooOoOooboz2rGrR20000000000D00COOOOCOOOO
o3ooooomooomooooooooomooooooomooooboooooon
OO0 40Bev-FGF2000000MMOOOO0O0O0ODODOOOODODOOOOODODOOOOD
000000000 Jpn. Coll. Angiol., 2004, 44: 85-980

Key words: Vascular remodeling, Therapeutic angiogenesis, Ischemia, FGF-2, Sendai virus vector

1.040o0o0

oo0o0oooooooooooOoOboo0oOoOoOooo
oo0o0oooooooooooOoOboo0oOoOoOooo
oo0o0oooooooooooOoOboo0oOoOoOooo
ooooooooooooobooobobooOoOooooo
ooooooooooooobooooboooooooo
ooooooooooooobooooboooooooo
oo0ooooooooooooOoOoboo0oOoOoOooo
oo0ooooooooooooOoOoboo0oOoOoOooo
0000000000™WOooDOo0ooooOooooao
ooooooooooooobooobobooOoOooooo
ooooooooooooobooobobooOoOooooo
ooooooooooooobooobobooOoOooooo
o0o0o0oooooooooooOoOboo0oOoOoOooo
00000000000000D00000000%*
oooooooooooooooooDimooobooo
ooooooooooooooooooboboobooad™
ooooooooooooobooobocbooOoooooo
ooooooooooooz200000000000
ooooo
oo0ooooooooooooOoOoOoo0oOoOoOooo
oo0ooooooooooooOoOoOoo0oOoOoOooo
ooooooooooooooooboboooooooo
ooooooooooooooooboboooooooo
ooooooooooooooooboboooooooo

goboobooooooboobooooobooobo
goboobooooooboobooooobooobo
goboobooooooboobooooobooobo
ooooooooooooooobobooOoooooo
oooooooooooooboooboboooooooo
oooooooooooooboooboboooooooo
0ooooo®™
gobooboooooobooboo0ooobooobo
gobooboooooobooboo0ooobooobo
gobooboooooobooboooobooobo
oooooooooooooboooboboooooooo
oooooooooooooboooboboooooooo
oooooooooooooboooboboooooooo
oobooOoobomssvBOODODOOOOD O FGFE
2000000000000 VEGFBA/ICOODOODO
OO0MHGFM ODOOoODOOOODOmMmPDGRFIMOOODO
ooooooooooooobooobobooOoooooo
oooooooooooooooooboOrGR200
ooooooooooomooobooooobomo
gooooogoo

2 0000000000000

ooooooooooooooobobooOoooooo
00*000000000000000D000D0OO0
oooooooooooooboooboboooOooooo
0000000000000 VEGF-AOVEGF-COOO

oooocoocoooocooooooo

THE JOURNAL of JAPANESE COLLEGE of ANGIOLOGY Vol. 44 No. 3

20040 2012000

85



Oo0oO00000O000FrGF20000000000000000O

oooooooooooooooooooooood
gooooooooooooooo

Mi1moooocooo

O0O0O0OMicrofil® 0000000000000 OO0O
ooooooooooooooooooboos3booo
00000000 Fig.1OO0OO0O0OD“000000
oooooooooooooooooooooood
oooooooooooooooooooooood
oooooooooooooooooooobobbooo
000000000000 @MFe1MmOO00000
oooooooooooooooooooobboo
ooooooooooooooooooooboood
OO0000O0O0O0O0000000@mMFg 20000
oooooooooooooooooooooood
ooooooooooooooooooobobboo
00000*000000000000MMFig 3MO
ooooooooooooooooooobobbooo
oooooooooooooooooooooood
oooooooodd

oooooooooooooooooooooood
oooboboAHAOOOO0O0O00O0O0O00000000
0000000 oooolooviIooooooooo
000000000 000000000M Fig 4010

gooooooooooooooonooooood
oooomooooooooooooivoooood
ooooooooooooooooooooboood
OooooOoOoOoo0OO00000O0O diffuse intimal
thickening, DITCO OO0 O0O0O0O0O0O0OO0O0O0OOOOO
gooooooo

0 2VEGF-AO VEGF-CO OO OO DO

ooooooooooooooooooooboood
oo0oooooOoO0veGr-AOODOOOOOOOO
0000000 HAMS6 000OO0OODOODOOO

oooao

86

000 Vol. 44 No. 3



Figure3

OFig. 5SOHHR3SO OO0 O0O00MMFig 6000000
OOO0OVEGF-AOOOOOOOOOVEGF-ADDOOOO
OOFt-10000KDR/FIk-DOOOOVEGFOODODO
1020000000 00000000000 DOOODO
ooooooooooooooooood
000000000 000VEGF-AODDOOODOODO Fig.
rO0ooooooooobooooooobooooon
ooooooooooooobooo0on0ovVvEGFA
oooooooooooooooooooooood
OOVEGF-ADOOOOO0OO0O0O0O0O0O0O0O0O0O0O0O
oooooooooooooooooooooood
oo0ooooooo0oo0O0o0O0vEGF-ADOODODOO
0000000000 o0000o0O0oOooooo
oooooooooooooooooooobboo
000000000000o0oooo™
oooooooooooooooooooooood
ocooooooooboOoOoOOOO0O0OO0OO0OO0VEGF-CO
VEGF-D** 0000000000000 0O0OVEGF-CO
ooooooooooooOooOoO0VEGRDOOO
0000000000 0000000000MmFig.
0 O00O0O0OVEGF-COODODODOOODOOOO
VEGF-AODOOOOOOOOOOO0OO0000000O
O0O0O0C0O0O0VEGF-COOOOOODOOO O KDR/FIk-
DVEGFO O O-200FIt-&1 VEGFO O O3 00000
O0Lyve-l00000O0OO0DOOOOOODOOO

March 25, 2004

100

80

60

40

20

Neovascularization (%)

DIT | 1 1 \Y \Y VI
Atherosclerotic lesion type *p<.05
(Chen Y-X et al: Arterioscl Thromb Vasc Biol, 1999) ~“"p<.01
***p<.001
p<.0001

Figure4 000000 OCOOOO0OODOO

oboobooooooooooooooooooon
ch-31/340000000000000000000O0
ooo0boOOoVvEGR-COODOOOOOOOOOOOOO
oooooooooooooooooooobboo
oooooooooooooooooooobboo
oooooooodd

OVEGF-ADOOOOO0O0O0O0000000000O0
0000000000000 O00VEGFResO OODO
Hv-OoooooooooooooOoOooooooo
00000O00O0OYJFgo0O00O0O0O0OOOOOOO
oooooooooooooooooooobboo

87



Oo0oO00000O000FrGF20000000000000000O

(Chen Y-X et al: Arterioscl Thromb Vasc Biol, 1999)

o

Figure5 VEGF is expressed by foamy macrophages in type Il atherosclerotic lesion
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Figure9 Neointimal formation and angioma-like endothelial proliferation in uninjured
rabbit carotid artery induced by VEGF-A gene transfer
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Angiogenesis is an essential process in not only the development of tissue/organ but also the tissue remodeling
following tissue injuries-inflammation. This paper renewed the mechanism of FGF-2-induced angiogenesisin ischemic
limb animal models, the utility of FGF-2 gene transfer using SeV as an effective therapeutic tool for ischemic tissue/
organ and the functional hierarchy/coordination of FGF-2-induced angiogenesis with other endogeneous angiogenic
factors such as VEGF-A, -C, HGF and PDGF, which would be expressed by endothelial cells, smooth muscle cells/
pericytes and fibroblasts. On the other hand, angiogenesis can accelerate the progression of basic diseases in angiogenic
diseases. In fact, angiogenesis plays arole in the progression of atherosclerosis, which is the major cause of ischemic
diseasesin human organs, especially in the heart, brain and lower extremities. Therefore, therapeutic angiogenesis could
play the bi-directional functions like a two-edged sword for patients with atherosclerotic diseases in the promotion of
atherogenesis itself besides the rescue of ischemic organs. However, the FGF-2-induced effects on exogeneous and
endogeneous expression of angiogenic factors are limited to be local, not systemic. The findings indicate that the FGF-
2 gene transfer using SeV can be an innovative and effective therapeutic tool for ischemic atherosclerotic diseases in
developing functional collateral vessels. (J. Jpn. Coll. Angiol., 2004, 44. 85-98)
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