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Figure 1 Sema3E suppresses VEGF-induced angio-

genesis.

Photographs show tube formation of endothelial cells in
the presence of VEGF (50 ng/ml) (VEGF), VEGF +
Sema3E (5 nM) (V+S) or VEGF + Sema3E + PlexinD1-
Fc (10 pug/ml) (V+S+Fc). Scale bar, 300 um. Vehicle
treatment served as control (Control).
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Figure 2 Sema3E negatively regulates angiogenesis in isch-
emic tissue.

Ischemic limbs of mice were treated with an empty vector
(Control) or the plexinD1-Fc expression vector (plexinD1-Fc)
by intramuscular injection, and blood flow was analyzed by
laser Doppler perfusion imaging
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Figure 3 Sema3E inhibition improves impaired angiogenesis
in diabetic mice.

Blood flow recovery was analyzed in ischemic limbs of dia-
betic mice treated with VEGF (Fe(-)) or VEGF+plexinD1-Fc
(Fe(+)). Treatment of plxinD1-Fc in addition to VEGF signifi-
cantly improved neovascularization in diabetic mice.
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Injection of bone marrow or peripheral blood mononuclear cells for limb ischemia has now become prevalent in clini-
cal practice. However, it has been known that diabetic patients tend to show little improvement by this treatment. Here we
report that an angiogenic inhibitor such as semaphorin3E (Sema3E) or p53 was up-regulated in ischemic tissue of diabetes
and inhibition of these factors lead to amelioration of blood flow recovery. Sema3E inhibited cell growth and tube forma-
tion by suppressing the vascular endothelial growth factor (VEGF) signaling pathway. Expression of Sema3E and plexinD1
were markedly up-regulated in ischemic limbs of mice, and inhibition of this pathway by introduction of the plexinDI-Fc
gene led to significant improvement of revascularization. Hypoxia up-regulated Sema3E expression by activating the tumor
suppressor protein p53 in endothelial cells. Expression of p53 and Sema3E were increased in diabetic mice. Consequently,
blood flow recovery after VEGF treatment was significantly impaired in diabetic mice compared with VEGF-treated
control mice. These changes were effectively reversed by the additional introduction of the plexinD1-Fc gene. These results
indicate that Sema3E/plexinDI1 negatively regulates postnatal angiogenesis and suggests that inhibition of sema3E would

be a novel strategy for therapeutic angiogenesis, such as in the diabetic state. (J Jpn Coll Angiol, 2011, 51: 453—456)

Online publication December 27, 2011
456 WRE % Vol. 51 No. 4



