CHSHA|Z= 0f815]A| : Vol 35, No, 1, 2005

1|3} FEEO| CHAMIZE|AQ] nitric oxide2}
interleukin-62] Mo D[A|= et

ofxl2! - ojFe! - 3]
iyt A|
2oimCfst A|

| M2

K

Nitric Oxide (NO)i= th] A9} 28 HA N o]
of3)) B o] 25 Ae] 2 WEd A Qo] =
83k 985 o= Ao ® dEA AP, NO= 2+
9] 29| ZA5= nitric oxide synthase (NOS)9]|
9J3]| L-arginine® 2FE A AE TP, Neuronal NOS,
endothelial NOS, 18] 31 inducible NOS (iNOS) % 3
2] NOS7} EA18H?, o] 5 NOS-22faLE Eej=
INOSE ATt 7 Al AUl sast 24 d54 A
o|E7IR] T 5/ A=l ) A2 E 23
S thFek Al oA L HTRY, INOSTF ek
= A7) thke] NO7F A= o] 5 Al9] A2
0 Bofal= Ao = AJAZITR,

NOE= AEF F89 95 Wieds F5du
AR, NOS 847 NO /s SAIjte =R S+
AQ, AA A, 2 e 5 d5d 2k
A7 AeE AT 5 o] Wl nk= gtk
50, NOE T g4 At A9} v A 2 g5
d AT oM T3 AT S Ao
AARI) XF2E A NOL] Ao F7tahH?, A

T2} WolTF9 sl Actinobacillus actino-
micetemcomitrans®] ATWS27F tf 214 FE o) A
NO&| RS fragte] Hary uf Qs wgh X
F A% W dF Prevotella intermedia%}
Prevotella nigrescens®] Al SA= T A o A
NO A7} iNOSe] & sk, sk, vk
X F ol 0] 22222 Ylofi= INOS Th 2z}
mRNAZ} 2743 252249 vjsf asmg A
w1219 25222 YelAl9] INOSY] 5+ T3¢0 2e
A, Y WdT, AfoE, LEja da
W HE 55 & 5 o,

Interleukin-6 (IL-0)x= 2243 THQ thgh <
9] Bk&] §lo] F a8k TS o) -6+ &
59 3 T U AEE 8498 7

=]

OB, AFGE T I G5 2B
o)
=

o

HAR, X725 A 1L68] AHo] Z7HEIER, 27
A3 PAFF 7 AT 3] e FroIE
A1 1L:69] 4 go] F Tk,

NOS}IL6 59 % vi}E 9] BAL AT
24 AFAW} B 434 1B ARt T

* o] AFE Sk HAEX| S (03-PJ1-PG1-CHO8-0001) AP0 2 8 = .
AR AR Az, BAdF A AT opu)F 1-10 Bk ekl x| g st x|t 2l S HH 5 602739



Ak B AToMe, 954 AT A A
o] Fzte] & 7herde Bk S1el, A3} &
20| A Z M 2] NO9} IL-69] Bl WA=
oo AEt] thae] 7S A3l ols

315 v}

e ¥ )y

o

3%

tr

I, SRS 2 e

-~
FH|

EEEEE

ARG AN A FrEolA Az gt (EES
2)E TFY3}A, 100% HehS = 38] =3}, 4T 9]

SlollA] 7het 3t SHAIZ] F, -20C o) BksFGiTh
2 mF UHIQ =M

Prevotella intermedia ATCC 25611& £ || u}a}
1ug/ml menadione¥} Sug/ml heming E3F3}aL
+ enriched trypticase soy agar ==& GAM broth
(Nissui, Tokyo, Japan)& ©]-&3}a] 37T o] 7|4
Z71 (5% Hy/5% CO»/90% Ny)ollA] v Faliet, o)
A A| e A] 24A]7F vl FSF early stationary phase<]
TFE 4T oA 12,000 x g2 208 FAEg)a}e] 3
4738}l phosphate buffered saline (PBS, pH 7.2)2
2 33] AHE - A1 Z sk

3, MHEa0) 2|

| 2]

T=

Westphal¥} Jann?29] hot phenol-water B of
At SAxE dFE2HY AdUsis
stttk zteks] afetd, 4 A SRT
9] 5 90% phenol& 7F3}aL, 68°C of| 4] 2087t 23]
FZ3ko] Wzkeh 7,000 x goll 4] 1587 YAl
3}e] aqueous phaseE $-H 3k, 4C X FRTE
AR5 EAST T4 F 105,000 x oA 3412
ARty sAAxS AlTl=4AE 0.1 M Tris
(pH 8.0)°] =29l DNase (25 # g/ml; Sigma
Chemical, St, Louis, Mo, USA)9} RNase (25 #g/ml;
Sigma) & 377 ol 4] WAl vl Fote] kS A A8k

=2

10

o1, proteinase K (50 #g/ml)E H7Fske] 60C o
A AR 7FESEAL 37T of|A] BhAY v oFsle] e 3d
i AS AAGGT Sl Aldulsae] &
W2 kS Markwell 5299 Wb o] oJs) =43k
vl &8 0.1% n|wke) T}, B3, sodium dode-
cyl sulfate (SDS)-polyacrylamide gelol] 3}3ke] £z
3 AFHEALE 7131 A7]9%538 T Coomassie
blue2 Qs A3} child M= Holx] ggkrh
A=A 3.

4, RAW 2647 NIZ2| Hi2,

nR9-2~9] macrophage-like cell line®] RAW264,7
(American Type Culture Collection, Rockville, MD.)
& 37C 9] 5% CO/95% air BJF7]91A 10% [v/v]
heat-inactivated fetal bovine serum (FBS), 100 U/ml
penicillin, 100 pg/ml streptomycin, 10 mM HEPES, 2
mM L-glutamine, 0,2% NaHCO3;, 183l 1 mM sodi-
um pyruvate®| Z3E Dulbecco's modified Eagle's
medium (DMEM) .2 8 2k&}$ith Confluence AFE]
X wjA|e} W F-HAEE AAG AL 2 A E
7Vske] 24417F v oFeF B rubber policeman® 2 Al
Ho} 33] sk, YEAE FE AT
Well Z 1x1009] A|ESFZ 24 wellol] BF3F 3 24
b o) kst plateo]] M7} -2 == 31T,

T E
X =

==X 0

FEES 7I8le] 24413F vl kA,
o NO 9 IL-6 &] B 918 -70TC o] Hast3ict,

5, MES o] 2]

Y3} FEE9| MEFAES MIT assay & 0|83}
2319}, o] assay= mitochondrial dehydroge-
nasesdl| 2]3) 3-(4,5-dimethylthiazol-2-y1)-2,5-
diphenyltetrazolium bromide (MTT)7} formazan®.
2 A% = A AgTE AEE 1 pg/mle] Al

Sadt et w29 A3} FEEE 7hsto] 244]
ZHufekataL, HF E5=7F 0.5 mg/ml7h ¥ =% MIT
E wjFe] 7Fskgith. 37C 9 5% CO00A 241%E



HjFeE 5, 45 NS AASRL AEE dimethyl sul-
foxide (DMSO)Z 8-3l5}3t}. 2L & Spectra Max
250 ELISA Reader (Molecular Devices, USA)S o]-&
3ted 570 nmol|A9] FBEE S7gdste] MTT7} for-
mazanZ A8E= A =E Ak Az s
T izl gk W8-S F-ake] Hrkekaitt.

6.NO2| &

NO9| sl w45 W nitite (NO7) F%=
2 2gee) AgaTRy. o] 2A0e, o6-
well flat-bottomed microtiter plateo]| <] vl 9 AF54
100 ¢18} T 23] 9] Griess reagent (1% sulfanil-
amide, 0,1% naphthylethylene diamine dihydrochlo-
ride, and 2,5% phosphoric acid) (Sigma)E &3k
B He oA 10837F ¥X)&}FaL, Spectra Max 250
ELISA Reader (Molecular Devices, USA)E ©]-&-3}]
540 nmoA] FFEE SABATE Nitited] $E+
Hjokel o 2 o4& 3]X3} NaNO, (Sigma) & A 23k
o]-g-ske] 273tk

= S el
T "1}1\:1E

7.1L-62 EF

Mouse IL-6 ELISA set (BD Biosciences
Pharmingen, San Diego, CA)& ©]-§-5}o] ujj okl AF
29 Vo] L6 AR Az A
2%} monoclonal antibody® microtiter plateS
coating3}al, quantitative solid-phase sandwich
enzyme immunoassayS A3 s}e], vl ¥l ml T IL-
09] & AAsHT.

8.iINOS2| immunoblot 224

Plated 5x10°¢] A|ES2 T-25 culture plateo]] Al
EE 781, 1 sg/mle] A iEae} thekst 55
o] 3} FEEE 7hete] 24 ARFEFsElTE 1 %
MEE PBSE 3 A& 3}, protease GAA] (1 mM
PMSF, 5 mg/ml aprotinin, 5 mg/ml pepstatin A, 2]

2 5 mg/ml leupeptin)& E&3kL {1+ lysis buffer

11
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Figure 1, Effect of methanol extract of Sophorae Flos on P. intermedia LPS-induced NO production from
RAW264.7 cells, Cells were treated with LPS (1 x«g/ml) and indicated concentrations of methanol
extract of Sophorae Flos for 24 h, after which culture supernatants were collected and assayed for

NO

T oA 187F 2g]al 72°¢ o)A 187 35 cycde®
3 E) STt A8 oligonucleotide primers Th-
7} 2t} INOS, 5 -CACTGGGACAGCACAGAAT-3
(sense) and 5" -TGTGTCTGCAGATGTGCTGA-3’
(antisense) (corresponding to positions 348-367 and
857-838, respectively, of the published mouse iINOS
mRNA sequence), yielding a 510-bp product; IL-6,
5'-AGAGGAGACTTCACAGAGGA-3" (sense) and
5" -ATCTCTCTGAAGGACTCTGG-3" (antisense)
(corresponding to positions 82-101 and 423-404,
respectively, of the published mouse IL-6 mRNA
sequence), vielding a 342-bp product,; f-actin, 5 -
TCCTTCGTTGCCGGTCCACA-3" (sense) and 5 -
CGTCTCCGGAGTCCATCACA-3" (antisense) (corre-
sponding to positions 44-63 and 553-534, respective-
ly, of the published mouse INOS mRNA sequence),
yielding a 508-bp product, %% PCR A&
ethidium bromideE ¥33}aL 4= 1.5% agarose
gelollM 7] Fsste] 2] A sollo AEst3AT.
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Figure 2,

Effect of methanol extract of Sophorae Flos on iINOS protein expression in RAW264 7 cells stimulat-

ed with P, intermedia LPS, Cells were treated with LPS (1 «g/ml) and indicated concentrations of
methanol extract of Sophorae Flos for 24 h, iNOS protein synthesis was measured by immunoblot
analysis of cell lysates using iINOS-specific antibody, and iINOS protein levels were quantified by

densitometry
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2o 22 A)ZS 1) iNOS mRNAZ} ¥Hed | 9t}
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o] F79% A = At} (Figure 3).
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Figure 3. Effect of methanol extract of Sophorae Flos on INOS mRNA expression in RAW264 .7 cells stimulat-

ed with P intermedia LPS_ Cells were treated with LPS

—

1 pg/ml) and indicated concentrations of

methanol extract of Sophorae Flos for 24 h, See Materials and methods for further details

TEE S A3t &
B 20 pg/mlo)A] 400 pug/mle] F= oA A
TUHE20] I3 PAZAMY 116 S B
AA8e], #8} FEFES 200 pg/miT}
400 pg/mlZ A7FsES o IL-69] AY/do] 2F 26069}
41% 22} A =] ATt (Figure 4).

5, 2f=t FE20| IL-6 mRNA 21510] DjA|= B2

Hg} FEE] ATiE20 93 -6 mRNAY
HkE] o] 1] x| 9d8kS RT-PCRo| <] 3Holsleit,
RAW264.7 M EE 1 pg/mle] AlTuEao] =EA
A< o IL-6 mRNAZ} & = Qi thFigure 5). Lefut,
A3} FFELE 20 pg/mloA] 400 pg/mld] FE W
FAA AT L g HAAEAA ] 1L-6
mRNAS] H&E oJAI3}e], 400 pg/ml2 78} 35
ES A7169S v 116 mRNAS] WHeo] oF 6206 9]

A = AT} (Figure 5).
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-Abstract-

Suppression of nitric oxide and interleukin-6 production
by methanol extract of Sophorae Flos in macrophage cells
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Both nitric oxide (NO) and interleukin-6 (IL-6) have been thought to have a role in the pathogenesis of
inflammatory periodontal disease as it does in other inflammatory diseases, and the inhibitors of NO and IL-6
production have been considered as potential anti-inflammatory agents, In this study, we evaluated methanol
extract of Sophorae Flos for inhibition of NO and IL-6 production in Prevotella intermedia LPS-induced mouse
macrophages RAW2064.7 cells, Dried Sophorae Flos was sliced, and extracted with 100% methanol, LPS from
P. intermedia ATCC 25611 was prepared by the standard hot phenol-water method, NO production was
assayed by measuring the accumulation of nitrite in culture supernatants and IL-6 was measured using mouse
IL-6 ELISA kit, Western blot analysis of iNOS and analysis of reverse transcription (RT)-PCR products were car-
ried out. The methanol extract of Sophorae Flos concentration-dependently reduced the production of NO and
the expression of iNOS protein and mRNA in RAW264.7 cells treated with P. intermedia LPS, Sophorae Flos
also suppressed IL-6 production and the expression of IL-6 mRNA in RAW264.7 cells stimulated by P. interme-
dia LPS, The inhibition of NO and IL-6 production by Sophorae Flos may be useful in the therapy of inflamma-

tory diseases such as periodontitis. This hypothesis, however, remains to be tested.
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