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Figurel A variety of factors induce vasculogenesis, angio-
genesis and arteriogenesis.
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Figure2 Collateral vessels, connected with donor artery (*), could promote sufficient blood

supply to ischemic tissues.
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Figure3
A: A prototype of ideal angiogenic therapy. bFGF must be released at small diameter artery located in the distal of
donor artery, and the release of bFGF should be ceased no later than 1 month at the longest after cell administration. AlB

B: Protocol of the ex vivo angiogenic gene therapy. Cultured auto-fibroblasts were infected with adenovirus vector
containing modified bFGF gene. Since the modified bFGF gene was fused with signal sequence, the auto-fibroblasts
became to secrete bFGF. The gene-transduced fibroblasts were administrated to donor artery, and trapped at peripheral
parts of the donor artery. After bFGF secretion for less than 2 weeks, the gene-transduced fibroblasts were eliminated

by cytotoxic immune reaction of host.
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Figure4 Photomicrographs shows X-gal staining of cul-
tured auto-fibroblasts at 4 days after infection with adenovi-
rus vector containing LacZ gene. Almost all cells turned
positive (blue).
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Figure5 Calf blood pressure ratio immediately after femoral
artery excision, immediately before, immediately after and 28
days after cell administration. Values are shown as mean
s.d. (*P<0.01). NS, no significant difference.
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Figure6 Selective internal iliac arteriograms of
rabbit from the control group (A) and the bFGF group

(B) at 28 days after cell administration. Develop-
ment of collateral vessels was quantified by the
angiographic score (C). Values are shown as mean

+ 5.d. (P<0.01). c
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Figure 7 Photomicrographs shows that injected fibroblast was
trapped in small artery between myocardium. Seven days after
injection of fibroblasts transduced with LacZ gene in the same
manner, myocardial specimen from the inferior wall was stained
with X-gal and indoxyl-tetrazolium method. Trapped fibro-
blast is stained blue, and endothelial cells are stained violet.
Bar: 10um
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Figure8

Three-dimensional local shortening (LS) maps of the left
ventricle obtained from a pig in the bFGF group (a) before
and (b) 28 days after fibroblast injection. The postero-lat-
eral region, facing the front, exhibited (a) decreased (red,
yellow, or green) and (b) increased (blue or purple) LS,
respectively.
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Induction of collateral vessel development is a promising approach for the treatment of vascular occlusive disease.
We have developed a new therapeutic strategy for gene transfer of angiogenic growth factor to ischemic tissue, and
demonstrated significant augmentation of collateral development and tissue perfusion in a rabbit model of hind limb
ischemia and a swine model of angina pectoris. In this strategy, auto-fibroblasts, adenovirally transduced with modified
bFGF gene, were injected into an artery located nearby the ischemic lesion (ex vivo method). The artery for cell admin-
istration needs to have a sufficient blood in-flow as a donor artery of collateral vessels, and the modified bFGF gene was
fused with signal sequence of interleukin-2 for extracellular secretion. The injected auto-fibroblasts were physically
trapped in peripheral sites of the artery and secreted bFGF, possibly inducing effective development of collateral vessels
connected with the donor artery. Further, a cytotoxic immune reaction of host restricted the lifetime of gene transduced
fibroblasts, which might preclude potential side effects caused by excessive secretion of bFGF. In this study, we present
the rationale of this strategy, and summarize the data obtained from the animal experiments.
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