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A basic research for the importance of the short chain-chain fatty acid
butyrate, one of the oral malodor compounds from the periodontopathic bacteria,
on the development of periodontal disease.

YASYU TOSHIKAZU

2014652
Nitric oxide; NO
RAW264 .7
RAW264.7
RAW264.7 NO cytochrome ¢ caspase
NO p53 Bax
Bcl-2 Bcl-2
anti-sense oligonucleotide Bcl-2 NO
RAW264 .7
2007 1,500,000 450,000 1,950,000
2008 1,100,000 330,000 1,430,000

2,600,000 780,000 3,380,000
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45-54 20

Porphyromonas gingivalis (P.

gingivalis)
lipopolysaccharide;
LPS
IL-1  TNF-a
LPS

6,7)

RAW264 .7

penicillin G 100 U/ml
(Gibco; Invitrogen, Aukland, NZ USA)
streptomycin sulfate 100 pg/ml (Gibco)

10% (fetal bovine serum;
FBS; Hyclone, Logan, UT, USA) RPMI
1640 medium (Gibco) 37 5% CO,
3
2 NO (NO donor)
NO donor sodium nitroprusside
dihydrate SNP;
S-nitrosoglutathione (GSNO; )
3

CH,CH,CH,COOH; MW 88.1
Louis, MO, USA)
(Sigma)

Sigma (St.

(Sigma)



4
RAW264 .7
crystal violet
(2=<10* ) 96
(Becton Dickinson, Oxford, CA, USA)
well 10% FBS RPMI 1640
medium 37 5% CO,
24 ca* Mg
phosphate-buffered saline [PBS (-)](
) 3
5% FBS RPMI 1640 medium
12 PBS(-)
SNP well
PBS (-) 3
0.5%crystal violet
(Merck Darmstadt Germany) well 50
ul 5
(10% Nonidet
P-40 0.2% SDS)
Multiscan (Labsystem, Helsinki,

Finland) 620 nm well
5
DNA
3 cm RAW264.7

[10 mM Tris-HCI (pH 7.4), 10 mM

EDTA 0.5% TritonX-100]
%) RNase
Proteinase K DNA DNA
TE buffer [10 mM Tris-HCI (pH 7.4), 1 mM

EDTA] 2%
(Nusieve, Rockland, ME, USA)

DNA

(Sigma) DNA

6 Caspase
Caspase-3 caspase-8 caspase-9
Z-Asp- Glu-
Val-Asp-fluoromethyl ketone (Z-DEVD-FMK)
Z-11e-Glu-Thr-Asp-fluoromethyl ketone
(Z-1ETD-FMK) Z-Leu-Glu-His-Asp-
fluoromethyl ketone (Z-LEHD-FMK)
Biovision (Palo Alto, CA, USA)

Z-Phe-Ala-fluoromethyl ketone
(Z-FA-FMK) caspase negative
control Kamiyama Biomedic Company
(Seattle, WA, USA)

7 Cytochrome ¢
Leist

RAW264.7
streptolysin 0 (1 unit/ml) 1 mM

phenylmethylsulfonyl fluoride (PMSF)
1% bovine serum albumin (BSA)

PBS (-) 37 30

14009

cytochrome ¢ (7H8.2C12; BD Pharmingen,

Heidelberg, Germany) Western
blot assay
8 Western blot assay
RAW264.7
[10 mM

Tris-HCI (pH 7.4), 1% sodium deoxycholate,
150 mM NaCl, 1% Nonidet P-40, 0.1% SDS, 5
mM EDTA, O 25 mM PMSF, 10 pg/ml Aprotinin]

Bradford
10 50 ng
Tris-glycine [25 mM Tris-HCI (pH
8.8) 192 mM glycine, 0.1% SDS]
15% polyacrylamide gel (Bax

cytochrome ¢ gel)

10% polyacrylamide gel (p53 gel)

SDS-PAGE

Bcl-2

polyvinylidene difluoride (PVDF)
(MILLIPORE Co., Bedford, MA, USA)
PVDF 5% skim mi Ik
0 1% Tween-20 /Tris buffer saline
[TBS; 100 mM Tris-HCI (pH 7.4), 150 mM
NaCl] 4 12
0 1% Tween-20
TBS buffer 2
heat-shock protein
(Hsp70) (Stressgen Biotechnologies,
Victoria, BC, Canada) p53
(FL-393; Santa Cruz Biotechnology Inc.,
Santa Cruz, CA, USA) Bax
(N-20; Santa Cruz Biotechnology Inc )

Bcl-2 (N-19; Santa Cruz
Biotechnology Inc.)
cytochrome ¢ 4 12
0.1%
Tween-20 TBS buffer 2
horseradish peroxidase
19G (Amersham Biosciences Corp.,
Piscataway, NJ, USA) horseradish
peroxidase 19G
PVDF
West Pico Chemiluminescent Substrate

(PIERCE, Meridian Road, Rockford, IL, USA)

9 RNA Northern blot

assay



RAW264.7 6 M guanidine
isothiocyanate 5.3 ml
5 M cesium chloride 2 ml
18 100.000><g
RNA 3 M
sodium acetate ethanol
RNA Northern
blot assay RNA
1% agarose
gel RNA

(MSI Magnagraph, Westboro, MA, USA)

50%
formamide 50 mM sodium phosphate buffer
(pH 6.5) 1% SDS 5>SSC (1>=SSC = 0.15 M
NaCl, 0.015 M sodium citrate, pH 7.0)
1><Denhardt"s solution [0.02% Ficoll,
0.02% bovine serum albumin (BSA), 0.02%
polyvinylpyrrolidone] 1 mg/ml
denatured salmon sperm DNA
prehybridization buffer 42 18

[0-*P] dCTP (Amersham

Biosciences) Megaprime DNA labeling
system (Amersham Biosciences)

Bcl-2 B-actin
(ONCOR, Gaithersburg, MD, USA) CDNA

10% dextran sulfate
prehybridization buffer 42 18

(5>=<SSC 1% SDS)
Kodak X-OMAT film (Eastman Kodak
Company, Rochester, NY, USA)
-80 24

10 Anti-sense oligonucleotide

Bcl-2
anti-sense oligodeoxynucleotide
5% -TCTCCCAGCGTGCGCCAT-3 =

Bcl-2 anti-sense
phosphorothioate oligodeoxynucleotide
(Bcl-2 anti-sense ODN)

Bcl-2
sense oligonucleotide (5~ -TACCGCGTGCGA-
-CCCTCT-3 ™ ; Bcl-2 sense QODN)

RAW264 7 Bcl-2 anti-sense ODN
Bcl-2 sense ODN Fugene 6
transfection reagent (Roche, Indianapolis,
IN,USA)

11 Bcl-2
Bcl-2

Bax subfamily
BH;-only protein

death domein

Bcl-2
binding peptide [CH;(CH,)4CONH-
-Lys-Asn-Leu-Trp-Ala-Ala-GIn-Arg-Tyr-GI
y-Arg-Glu-Leu-Arg-Arg-Met-Ser-Asp-Glu-
-Gly-Ser-Phe-Lys-Gly-Leu-0H; Calbiochem,
La Jolla, CA, USA]

Bcl-2 BH,

Bcl-2
binding peptide negative control
[CH;(CH,)4CONH-Lys-Asn-Leu-Trp-Ala-Ala-Gl
n-Arg-Tyr-Gly-Arg-Glu-Ala-Arg-Arg-Met-S
er-Asp-Glu-Gly--Ser-Phe-Lys-Gly-Leu-0H;
(N 13

) Calbiochem]

BH,
ethoxy-11,12-dihydrodibenzo[c,g][1,2]-d
iazocineb,6-dioxide Calbiochem

Bcl-2

1 NO
NO donor SNP 500 pM 12
RAW264 .7
NO Griess
NO, 22.0 +2.52 uM
Control; 0.12+0.02 uM
NO
donor SNP GSNO
50 RAW264 .7 SNP
NO
crystal violet
1(A) NO
1(8)
9
NO
pH
NO
CH,CH,CH,COONa; MW 110.1
(500 uM) NO
RAW264 .7
NO pH
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3 NO caspase
RAW264 .7 NO
cytochrome ¢
NO
cytochrome ¢
NO
cytochrome ¢
RAW264 .7 NO
cytochrome ¢ caspase-9

caspase-3

caspase

NO
caspase-9 Z-LEHD-FMK
caspase-3 Z-DEVD-FMK
NO caspase-8
(Z-1ETD-FMK) negative control
(Z-FA-FMK)
NO caspase-9 caspase-3
3@ B NO
caspase-9 caspase-3
RAW264.7 NO

cytochrome ¢
caspase-9/caspase-3
NO

4 NO p53  Bax
NO RAW264 .7
NO p53
Bax Bax  cytochrome ¢
NO
p53  Bax
Western blot
assay NO
p53
NO Bax
5
Bcl-2
NO RAW264 .7
Bcl-2 Bcl-X, Hsp70
NO



4 (B
Bcl-2

Bcl-X, Hsp70

[ 4 ®)]
Bcl-2

Northern blot assay

RAW264.7 Bcl-2
NO
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6 NO
Bcl-2
RAW264.7
Bcl-2
Bcl-2 anti-sense ODN
Bcl-2
anti-sense ODN Bcl-2
NO
Bcl-2 anti-sense ODN
NO
5 5 Bcl-2
sense ODN
Bcl-2
Bcl-2 binding peptide
NO
RAW264 .7

NO

Bcl-2
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56
2007 10

MC3T3-E1

activator protein-1
49

2007 8

NO
TGF-
56
2007 10

MC3T3-E1
RAR
56
2007 10

MC3T3-E1
AP-1
57
2008 10




IxB-a

LPS IL-13 TNF-a
57
2008 10
2
7-11 2007 9
2009 3
o 0
o 0
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