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Background : There have been many debates about the effects of nitric oxide on the
neurogenic inflammation. The role of nitric oxide in the neurogenic inflammation of airways will
be required a better understanding of the localization and types of nitirc oxide synthase(NOS)
activity in the neurogenic inflammation of airways.

Method : To investigate the role of nitric oxide in airway neurogenic inflammation, 1) the
effects of neurokinin receptor antagonist (FK224) and nitric oxide synthase inhibitor, N“-nitro-L
-arginine (L-NNA) on plasma extravastion were evaluated in four groups of Sprague-Dawley rats ;
sham operation group(sham NANC group), electrical vagal stimulation group(NANC2 group), intra-
venous pretreatment groups with FK224 (lmg/kg ; FK224 group), and L-NNA(Img/kg ; L-NNA
group) 15 minutes before vagal NANC stimulation. 2) NOS activity in trachea with neurogenic
inflammation was localized by immunohistochemical stain. Immunohistochemical stain was perfor-
med by antibodies specific for inflammatory cells(iNOS), brain(bNOS), and endothelium (eNOS)
on trachea obtained from sham NANC, NANC2, and FK224 groups.

Results : The results are that plasma extravsation in neurogenic inflammation of rat airways
was inhibited by FK224, but enhanced by L-NNA pretreatment(P<0.05). There was significantly
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increased infiltration of inflammatory cells in subepithelium of neurogenic inflammatory trachea,
but the reduction of subepithelial infiltration of inflammatory cells was observed after pretreatment
with FK224(P<0.05). Immunostaining with anti-INOS antibody showed strong reactivity only in
infiltrated inflammatory cells in neurogenic rat trachea, and these iNOS reactivity was reduced by
pretreatment with FK224. bNOS immunoreactivity was significantly increased only in the nerves
both of neurogenic inflammatory and FK224 pretreated trachea compared with sham NANC
trachea(p<0.05). eNOS immunoreactivity was not significant change in endothelium in neurogenic

inflammation of rat trachea.

Conclusion :

These results suggest that nitric oxide released from iNOS in infiltrated

inflammatory cells has main role in neurogenic inflammation of rat trachea. The presence of

bNOS immunoreactivity in the nerves indicates that nitric oxide may be released from the nerves

in rat trachea with neurogenic inflammation.
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Table 1 The effects of neurokinin and nitric oxide on
plasma extravasation in neurogenic inflammation

of rat trachea
group extravasation
(ng dye/mg tissue)
sham NANC 14717
NANC2 491+21°
FK224 251+£25,
L-NNA 61237,

Values are means*SE expressed in ng dye/mg tissue ; *p
<005 compared with sham NANC group, **p<0.05
compared with NANC 2 group.

. J

Fig. 1 Structure of FK224
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Fig. 2 The effects of neurokinin and nitric oxide on
plasma extravasation in neurogenic inflammation
of rat trachea.

Values are means=SE expressed in ng dye/mg
tissue : p<005 compared with sham NANC
group, “p<0.05 compared with NANC2 group.

2. AU GZAEY

(o]
o

o

H-EQ44dA A EFAX 3F
79 AgA= 287 AAFE A3F NA-
NC23#9]A 3+ sham NANC#9 1+Et}
o)l A F71etgch AAATHo| FK2242
A FK2247 A= 1+2 sham NANC
T FFEeZ nAl #AFHAHTable 2,
Fig.3).
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Fig. 3 H&E stain on rat trachea( X40), A) Well
preserved tracheal epithelium and no subepithelial
infiltration of inflammatory cells in sham NANC
group. B) Dense subepithelial infilration of
inflammatory cells and destruction of overlying
epithelium in  NANC2 group. C) Marked
suppression of infiltrated inflammatory cells and
intact overlying epithelium in FK224 group.
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Table 2 Distribution and activity of polyclonal (Rabbit)
anti-inducible nitric oxide synthase(iNOS) in
neurogenic inflammation of rat trachea

Group
sham NANC NANC2 FK224

Distribution

+
Endothelium = = =
Smooth muscle = ~F .
Chondrocyte +++ "+ +HH+

Scoring(median) of intemsity of staining from O to +++ :
‘p<005 compared with sham NANC group, = p<0.05
compared with NANC 2 group.

Table 3 Distribution and activity of polyclonal (Rabbit)
anti-brain nitric oxide synthase(bNOS) in neuro-
genic inflammation of rat trachea

. Group

Pgtribuion sham NANC NANC2 FK24
Epithelium + + +
Inflammatory cells

grade of infiltration + ++ 4

ativity of BNOS — + o+ 4
Nerve i e
Endothelium - - o
Smooth muscle - + -/+
Chondrocyte /4 ¥+

Scoring(median) of intensity of staining from O to +++ :
°p<005 compared with sham NANC group, ~“p<0.05
compared with NANC 2 group.

3. INOS, bNOS % eNOS9] #X%

FEd AbstEAs FHEALGNOS)O ot

He z37 3 gAe 287 AASE 5%
NANC2ZoA ZF79 INOS =7} 2+
2 oA F7rEH e, FK2242 A 3|
3t FK2247-2 3579 INOSZ4 =7} sham
NANC# & FFo2 FA3AtHTable
2). EUAE, A7, g E, &8 2 A
ZAEE NANC2T 3 FK224+lA iINOSE|
g4 =7l F71E B9o $AE 9uE ¢l
tHTable 2, Fig.4). cNOSe d&Fo=z A7
Mo BEEE isoform I €1 bNOS| i3k
HE AN AAHZA AT NANC2T 7
FK2247el| A 3+2 &r| oAl F718tdth(Table 3).

Fig. 4 Immunohistochemical staining with polyclonal
(rabbit) anti-inducible nitric oxide synthase(iNOS)
on rat trachea( X 100), A) Positive reaction of
iNOS on epithelium and chondrocytes in sham
NANC group. B) Positive reaction of iNOS on
subepithelial inflammatory cells. C)Weak positive
reaction of iNOS on subepithelial inflammatory
cells and epithelium.
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7He bNOSel &A=& INOS9
FK2249] Az =2 AAHA &HFig. b).

Fig. 5 Immunohistochemical stain with polyclonal(rabbit)
anti-brain nitric oxide synthase(bNOS) on rat
trachea(X 400), A) Weak positive reaction of
bNOS on nerves in sham NANC group. B,C)
Strong positive reacion on nerves in both
NANC2 and FK224 groups.

AHNH M E BXSE cNOS2| dFo=
isoform I 21 eNOSel W3t G =
NANC2T# FK2247ol A &gl 9] A e gk
2+2 F7HE HYoy 9ne UArHTable
4, Fig. 6).

Fig. 6 Immunohistochemical stain with polyclonal(rabbit)
anti-endothelium nitric oxide synthase(eNOS) on
rat trachea(X200), Moderate positive reaction of
eNOS on endothelium of subepithelial blood vess-
els in sham NANC(A), NANC2(B), and FK224(C)
Broups.

Table 4 Distribution and activity of polyclonal (Rabbit)
anti-brain nitric oxide synthase(eNOS) in neurog-
enic inflammation of rat trachea

Scoring(median) of intensity of staining from O to +++ :
‘p<0.05 compared with sham NANC group, ~p<0.05
compared with NANC2 group.
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Yol 43S JANNTGIE 3t A
ol g Astdae] e HE 23 =
&7 83 ol 24 AX B3 2L
Bdo] EX3td o}F =go] PP,
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Table 5 Summary of significant changes of nitric oxide

synthase activity
Distribution Group
sham NANC NANC2 FK224
Grade of Inflammatory cells
infiltration + 4
Activity of NOS
INOS
Inflammatory cells + ++ +
bNOS
Nerve ++ FIA
eNOS
Endothelium +/++ ++ ++

Scoring(median) of intensity of staining from O to +++ :
p<005 compared with sham NANC group, ~p<0.05
compared with NANC 2 group.
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