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<Introduction>

The nitric oxide synthase (NOS) exists in various mammalian
cells and generally divides into 3 groups by its structure and
origin. The functions of the nitric oxide (NO) are reported as a
chemical mediator of endothelial cells and superoxide anion
generator. It also relates to hormone function, prostaglandins,
immuno-mediator, apoptosis, angiogenesis and cell-attachment.
The polymorpho-nuclear leukocytes (PMNs) contain NOS, and
release NO produced from L-arginine. The PMNs migrate to the
inflammatory gingival tissue and produce superoxides by

stimulants. In the present study, we investigated the distribution



of the 3 kinds of NOS and estimated its difference between
healthy and inflammed gingiva in rats.

< Materials and Method >

Experimental Gingivitis in Rats

Three adult male Wistar rats ( 8 weeks old ) were used. The

inflammed gingiva was induced at the first molar by applying a
small elastic ring around its cervix for 3 days. Rats were
sacrificed with ample amount of pentobarbital sodium
(Nembutal ). The gingival samples were cut from the alveolar
bone.

Immunocytochemical Staining

Gingival samples were fixed in 0.1M phosphate-buffered saline
containing 4% paraform-aldehyde ( 4°C, 2hours : PBS), and were
treated with 10% ~20% sucrose solution (4°C, 7 hours ~
overnight for 2 days ). Gingival blocks were embedded in OCT
compound ( Tissue-Tek Miles, Illinois ) and frozen in dry-ice
acetone. Five um sections were cut on a cryostat( -20°C) and
mounted onto silanized slideglass. The slides were dried by air for
30 min at room temperature and fixed in PBS containing 4%
paraform aldehyde (4°C, 2 hours ). ~ The slides were washed by
cold 0.01M PBS (5min, 2 times) followed by the 2nd wash using
cold 0.01M PBS which contained 1% Triton X-100 and 0.1%



glycine ( 5 min, 3 times ).  Non-specific binding was blocked
by immersing the slides in 1% bovine serum albumin ( BSA ) and
5% goat serum ( in PBS, contained 1% Triton X-100 ) at room
temperature for 20 min and washed by 0.01M PBS. Sections
were then incubated for 1 hour with anti-NOS antibody ( the
Transduction Laboratories, Kentucky ) at a 1:2000 ~ 3000
dilution in PBS with 0.2% BSA. IgG antibody ( the Cappel Res.
Pro., North Carolina ) for the NOS-negative control was used at
the same dilution. After washing by 0.01M PBS containing
Triton X-100 ( 3 times, 5 min), the slides were washed in 0.01M
PBS ( 5min ). Then slides were incubated with FITC
conjugated goat anti-Mouse Ig’s (G+L) antibody ( TAGO
Immunologicals, California ) for 1 hour at room temperature.
The final wash was made using 0.01M PBS cotaining Triton X-
100. The slide were observed with a fluorescence microscope
( Nikon Optiphot, Nikon Co., Tokyo)

<Results >

In the experimental inﬂammatodl gingiva which was in direct
contact with the elastic ring, FITC-positive sites were observed.
In the part of FITC-positive area, the 3 kinds of NOS antibody, i.e.
anti-macrophage, anti-brain and anti-endothelial cells, were

stained in 3 different width and concentration. The anti-



macrophage NOS antibody area was the widest FITC-positive
area. The other 2 NOS staining areas were observed in the
localized severe inflammatory gingival area.

< Discussion >

In the experimental gingivitis, PMNs and macrophages move to
the stimulated inflammatory gingiva. Imai (1991) has reported
that the mechanical stimulation induced by small elastic ring
placed around the cervix of a molar produces a periodontal
pocket by continuous pressure on the periodontium and that
PMNs are observed on the surfaces of the ulcerated pocket wall.
In this experiment, PMNs and macrophages were observed at
ulcerated inner pocket wall in the hematoxilin-eosin staining
sections.

PMNs and macrophages migrate to the bacteria induced
inflammatory tissue, the stimulant such as lipopolysaccharide
(LPS) induces NOS in macrophages. Bryant J.L. et al ( 1992 )
have reported that the PMNs have constitutive NOS and in the
PMNs the stimulant does not induce NOS. The NOS usually
demands Ca** to produce the NO. Bryant et al have purified the
constitutive NOS from human PMNs and investigated regulatory
factor in the reaction of NO production. The constitutive NOS
purified by them from PMNs is not activated by Ca**. The role

of constitutive NOS is considered as a mediator and a harmless



enzyme. The NOS in PMNs produce the high NO concentration
area. The pH of acute inflammatory tissue inclines to acidic
condition where the nitric oxide changes to the peroxynitrite.
This has a strong injury effect in the tissues. The relationship
between the NO and the other superoxide radicals is not as yet
clear. It is reported that the NO has a bactericidal activity and
regulates the production of the superoxide radical. It is
suggested that the NOS plays an important role in the
inflammatory gingiva.

In this experiment, 3 kinds of mouse-monoclonal NOS
antibodies were used for immunohistochemical staining. ~All of
the NOS antibodies reacted in the inflammatory gingiva. It was
not clear wheather common antigen or different antigen
fragments existed among the 3 NOS monoclonal antibody. It is
recognized that the NOS exists in the inflammatory gingival area
because all of the NOS antibody combined with inflammatory
gingiva. The blocking section which was treated by mouse IgG
for preventing non-specific binding was slightly stained by FITC-
conjugated goat anti-mouse Ig's (G+L) antibody. In the
negative-control section, these were stained slightly by FITC-
conjugated antibody. It was suggested that the each 3 NOS
monoclonal antibody has a fragment match to the reacted area of

PMNSs.
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B 3. H-60#fifa L tHEREEMEERIGSE-%, EXPE (AFX P 33342 ) T
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a.— Porphyromonas gingivalis W50; b.- P.g. W83; c.— P.g. ATCC 33277;
d.— Prevotella intermedia ATCC 25611; e.— P.i. ATCC 25261: f.— i@/ L

B4 HL-60#ifa & mBARBEMBERICSE-%. EXPDE (FH2USY LD
EIFUIL-TAIFR) TTERBL-BORLIEMES
a.-P.g. W50 ; b.- P.g. W83 ; c. — P.g. ATCC 33277 :
d.— P.i. ATCC 25611 ; e. — P.i. ATCC 25261 : f. - @4 L



5. HL-60#HREIZ NOR4 Z BRI EME L L HICRE S E-BOHELEE (| AFX b+
33342 ) Rfa(E
a.— Porphyromonas gingivalis Wo0#k ; b.— P.g. W83#k; c.- P.g. ATCC33277 ;
d. - Prevotella intermedia ATCC25611; e.— P.i. ATCC25261: f.-#iFE " L

X 6. HL-60#HAZIZ NOR4 Z AR EME L L HLICRE S E-BICHAEBE ( AFXXH
33342 ) BB —HAAHAMER

a.— P.g. W50# ; b.— P.g. W83# ; c.— P.g. ATCC 33277
d.— P.i. ATCC 25611 ; e.— P.i. ATCC 25261 ; f.— i@ L



