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Figure 1 Contribution of GC-A-mediated signaling to vascular remodeling.

A: Photographs obtained 28 days after operation in WT and GC-A-KO (KO) mice. Lesions are marked with arrows.
B: Serial LDPI of hind-limb ischemia in WT and KO mice.

Adopted from reference #7.
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Figure 2  Serial quantitative analysis of the ischemic/normal hind-limb perfusion ratio in WT and GC-A-KO

(KO) mice using LDPIL. * P < 0.05 vs. WT. B-C, Immunostaining of ischemic hind-limbs using anti-PECAM-1 AB|C
antibody (B) and anti-a-SMA antibody (C) on Day 28. Values are expressed as the means = SEM. ** P <

0.0001 vs. WT. T P <0.01 vs. WT. Adopted from reference #7.
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Figure 3 GC-A mRNA was abundantly expressed on EPCs.

A: Relative GC-A mRNA expression levels when defined expression level in 7 days cultured EPCs as 100 percent.
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B: Results of radioimmunoassay of cyclic GMP. EPCs were stimulated for 15 minutes by various concentrations of

ANP, BNP, and CNP.

* P < 0.05 vs. control. Values are expressed as the means £ SEM
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Figure 4 B
A: Serial quantitative analysis of ischemic/normal hind-limb perfusion ratio in WT and GC-A-KO (KO) mice using
LDPI after BMT experiments. Values are expressed as the means = SEM. * P < 0.05 vs. BMT; WT to WT. A c

B: Effect of femoral artery ligation and excision on GC-A mRNA expression at Day-1 and Day-7 after operation in
the femoral tissue in WT mice. Values are expressed as the means £ SEM. * P < 0.05 vs. sham-operation group.

C: Effect of ANP (107 mol/L) treatment on eNOS, VEGF, and Angiopoietin2 (Ang2) mRNA expressions in HU- D
VEC:s. Cells starved for 12 hours in medium containing 0.5% FCS were stimulated ANP for 8 hours. Results are

means = SEM of four independent assays. * P < 0.05 vs. control.

D: Effect of ANP (107 mol/L) treatment on eNOS phosphorylation in HUVECs. Cells starved for 12 hours in medi-

um containing 0.5% FCS were stimulated with ANP (10”7 mol/L) for the time indicated at the top.

Adopted from reference #7.
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Figure 5

A: Effect of ANP (107 mol/L) treatment on
Erk1/2 phosphorylation in HUVECs. Cells
starved for 12 hours in medium containing
0.5% FCS were stimulated with ANP for the
time indicated at the top.

B-C: Effect of Erk1/2 inhibitor PD98059 (2
x 10 mol/L) on ANP (10”7 mol/L)-induced
augmentation of eNOS (B) and VEGF (C)
mRNA expressions in HUVECs. Cells
starved for 12 hours in medium containing
0.5% FCS were stimulated by ANP with or
without PD98059 for 8 hours.

Results are means £ SEM of four indepen-

OB O dent assays. * P < 0.05 vs. control.

Adopted from reference #7.
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Important Roles of Endogenous Atrial and Brain Natriuretic Peptides
in Reparative Vascular Remodeling in Ischemic Tissue
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Atrial and brain natriuretic peptides (ANP and BNP, respectively) function via guanylyl cyclase (GC)-A, resulting in
diuresis, natriuresis, and blood vessel dilation. Here we investigated the role of endogenous ANP/BNP-GC-A signaling on
reparative vascular remodeling using a hind-limb ischemia model. In GC-A-deficient mice (GC-A-KO), hind-limb ischemia
resulted in autoamputation or severe ulcers in 60% of mice during the 28-day observation period. In wild-type (WT) mice,
partial amputation or mild ulcers were detected in only 20% of mice. Laser Doppler perfusion imaging revealed that the
recovery of blood flow in the ischemic limb was significantly inhibited in GC-A-KO mice compared with WT mice. Im-
munostainings with anti-PECAM-1 antibody demonstrated that, in GC-A-KO, the capillary density of the ischemic tissue
was significantly diminished compared to WT. Furthermore, bone marrow transplantation showed the predominant role
of GC-A on local ischemic tissue rather than on vascular progenitor cells mobilized from bone marrow during vascular
remodeling. In cultured human endothelial cells, ANP treatment significantly stimulated mRNA expressions of vascular
endothelial growth factor and endothelial nitric oxide synthase via Erk1/2-dependent mechanism. These results suggest
that endogenous ANP and BNP play important roles in reparative vascular remodeling in ischemic tissue.

(J Jpn Coll Angiol, 2010, 50: 169-174)
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