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Regeneration of Perivascular Nerve and Role of Angiotensin Receptors
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The present study was designed to investigate involvement of angiotensin (Ang) II type 2 receptors (AT2R) in
restoration of perivascular nerve innervation injured by topical phenol treatment. Male Wistar rats underwent in vivo

topical application of 10% phenol around the superior mesenteric artery to induce nerve injure. Phenol treatment mar-
kedly reduced densities of both calcitonin gene-related peptide (CGRP) -like immunoreactivity (LI)- and neuropeptide
Y (NPY)-LI-containing fibers. NGF restored densities of both nerve fibers to the Sham control level. Coadministration
of Ang II and losartan (ATI1R antagonist) significantly increased the density of CGRP-LI-fibers but not NPY-LI-fibers
compared with saline control. The increase of the density of CGRP-LI-fibers by coadministration of Ang II and losartan
was suppressed by adding PD123319 (AT2R antagonist) . Furthermore, NGF-induced CGRP-LI nerve regeneration was
inhibited by PD123319 treatment. NGF-induced increase of AT2R mRNA level was siginificantly suppressed by ATIR
antagonist treatment in phenol treated rats dorsal root ganglia. These results suggest that selective stimulation of AT2R
by Ang II facilitates reinnervation of mesenteric perivascular CGRP-containing nerves injured by topical phenol appli-

cation in the rat.
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Fig. 1. Effects of Topical Phenol Treatment in Rat Superior Mesenteric Arteries
Representative confocal laser microgrpahs showing changes in the density of calcitonin gene-related peptide (CGRP)-like immunoreactive (LI)-containing
nerve fibers in mesenteric arteries after topical phenol treatment of the superior mesenteric arteries. Upper and lower images show arteries isolated from Sham-oper-

ated rats and phenol treatment rats, respectively. The scale bar indicates 100 um.
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Effects of NGF Treatment to Phenol-treated Rats in Perivascular Nerves

Typical images and bar graph showing the effect of NGF treatment for 7 days on the density of CGRP-LI (A) and NPY-LI (B) containing nerve fibers after

topical phenol treatment of the superior mesenteric artery.
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Fig. 3. Effects of Angiotensin II Receptors Activation in CGRP-LI Nerve Fibers Density of Phenol-treated Rats

A: Representative confocal laser micrographs showing changes in the density of CGRP-LI-containing nerve fibers in mesenteric arteries 7 days after topical
phenol treatment and administration of saline (saline), angiotensin II (Ang II), co-administration of angiotensin II with losartan (Ang II+Los), co-administration
of angiotensin II with losartan and PD123319 (Ang I1+Los+PD) or nerve growth factor (NGF). The horizontal bar in the right lower corner of each panel indi-
cates 100 um. B: Changes in density of CGRP-containing nerve fibers in distal mesenteric arteries after topical phenol treatment of the superior mesenteric artery. *p

<0.01 vs. Sham control. Each bar indicates mean+S.E.M.
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Effects of NGF Treatment and Angiotensin II Receptors Activation in the Density of CGRP-LI Nerve Fibers

A: Representative confocal laser micrographs showing changes in the density of CGRP-LI-containing nerve fibers in mesenteric arteries 7 days after topical
phenol treatment and administration of saline, NGF, co-administration of NGF with PD123319, co-administration of NGF with losartan or NGF with PD123319
and losartan. The horizontal bar in the right lower corner of each panel indicates 100 um. B: Changes in the density of CGRP-containing nerve fibers in distal mesen-
teric arteries after topical phenol treatment of the superior mesenteric artery. Each bar indicates mean+S.E.M. *p<{0.05 vs. Sham control. ¥p<{0.05 vs. phenol-

saline.

HRAARIC BT 525K mRNA BIEENEDL DI
ZALT B 21T > 72. NGF + losartan B Tl
NGF 2 X % CGRP #iftF i @I A L2 /R S TR
5727, NGF+PDI123319 & & Uf NGF +losartan+
PDI23319 BICB TWiZ, AEICNGFIZX 3
CGRP fi#t o MmfEAZ M L7z (Fig.4). Z®
Z &£13 NGF 2 & % CGRP i fif £ /EH 12 ATIR
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BHIZE>TRE/LE RS N> (Fig. 5).
&R D AT2R mRNA L ~N)Lid ATIR JERTIC &
DPADT DI ENREINS. Ang TZ2 T v M
BEHLEZERICBWTSH, AT2R mRNA Ei3H# N
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Effects of NGF Treatment and Angiotensin II Receptors Activation in AT2R mRNA Levels of DRG

A: Typical bands showing expression of the angiotensin II type 2 receptor (AT2R) and GAPDH mRNA in the dorsal root ganglia. (Sham) (lane 1), Phenol +
Saline (lane 2), Phenol+NGF (lane 3), Phenol+NGF+PD123319 (lane 4), Phenol+NGF +losartan (lane 5) or Phenol +NGF +PD123319 +losartan (lane 6)
B: Quantitative gene expression analysis of AT2R mRNA. Each bar indicates mean £S.E.M.

NGF 73 29 CGRP #i#2 A fEHIZIE AT2R 78
BA 5 L, & 5ITNGF 512 & 0 1k il fel o
AT2R mRNA & O F W72 losartan 12X > T
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