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Abstract — In the present study, we investigated the anti-inflammatory effects by kaempferol-3-O-f-D-sophoroside (KS) iso-
lated from Sophora japonica (Leguminosae) on the lipopolysaccharide (LPS)-induced nitric oxide (NO) and prostaglandin
(PGE,) production by RAW 264.7 cell line compared with kaempferol. KS significantly inhibited the LPS-induced NO and
PGE, production. Consistent with these observations, KS reduced the LPS-induced expression of inducible nitric oxide synthase
(iNOS) and cyclooxygenase-2 (COX-2) at the protein and mRNA levels in a concentration-dependent manner. In addition, the
release and the mRNA expression levels of tumor necrosis factor-oo (TNF-o) and interleukin-6 (IL-6) were also reduced by KS.
Moreover, KS attenuated the LPS-induced activation of nuclear factor-kappa B (NF-«xB), a transcription factor necessary for
pro-inflammatory mediators, iNOS, COX-2, TNF-o. and IL-6 expression. These results suggest that the down regulation of
iNOS, COX-2, TNF-a, and IL-6 expression by KS are achieved by the downregulation of NF-kB activity, and that is also
responsible for its anti-inflammatory effects.
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=42 2 4R lipopolysaccaride (LPSy= 23 241
42 Maeute] EA)slH, RAW 264.7 Al xS} 7o
macrophage 555= monocytel|4] tumor necrosis factor-alpha
(TNF-), Interleukin-6 (IL-6), Interleukin-1p (IL-1B)<} 7+
2 proinflammatory cytokines S7H 7= ALE A
et > 58t o]218t proinflammatory geneS©] e A
ARIZLe] EAdslol] ofsl) oA Ftt. Nuclear transcription
factor-kappa-B (NF-«xB)= Al £3}, A5HES, M E §-3
ol #EE oAy RS Ed 7P 8% IE8S
e HARIAeIT), @Al NF-«xB= 8 W2 translocation
Fo] 4 5-74+2] promoter regions?ll U= kB AE A2
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Z w7 Ede] AAE 7037
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A3 A9 5 Ao 25 E g kaempferol-3-O-p-D-
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Fig. 1. Chemical structures of kaempferol and kaempferol-3-O-
d-D-sophoroside (KS)
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HE 2w
ME - A8 F&3 8o AR-3 {71 8vll= !
5} 512 3|4} (Gyonggi-do, Korea)ollA] ALFSE 15 A]okS
A3} ). Column chromatography-8- silica gel> Kiesel
gel 60 (Merck, Germany)2 A8-3}31th. NMR ~HEZH S
Varian Inova AS 400 (Varian, USA)C. =, FABMS< IMS-
700 (JEOL, Japan)& =73} % th. Dulbecco’s modified
Eagle’s minimum essential medium (DMEM), fetal bovine
serum (FBS), penicillin, streptomycin-2 life Technologies
Inc. (Grand Island, NY)ol A ¢ 8} % v}, Kaempferol, 3-
(4,5-dimethylthiazol-2-yl)-2,5-diphenyl-tetrazolium bromide
(MTT), dimethyl sulfoxide (DMSO), sulfanilamide,
aprotinin, leupeptin, phenylmethylsulfonylfluride (PMSF),
dithiothreitol (DTT), L-NG-(l-iminoethyl)lysine (L-NIL),
NS-398, Escherichia coli lipopolysaccharide (LPS)+<
Sigma Chemical Co. (CA, US.APIA T8I0, COX-
29} iNOS monoclonal antibodies % peroxidase conjugated
secondary antibody+ Santa Cruz Biotechnology (CA,
US.APIIM 74313t} INOS, COX-2, TNF-a, IL-6 Z&]|3L
B-actin oligonucleotide primers = Bioneer (Seoul, Korea)®ll
A FJ3IATE 28]3L TNF-, IL-6, prostaglandin B, 578
£%F kits= R&D systems (MN, U.S.A)RIA 43Rt
ABel = ¥ 22| - 77} 12kgS 80% MeOH &4
(2 Lx3)S.2 24X|7F A20lA] 33] FZ3ATE FEES o
Fokal dofxl oS BF A 7ebESste] MeOH
S5 395gS AAUTE MeOH F=55 7T 18Hd &
EA1Z] ¥ EtOAc (1Lx2) ¥ #-BuOH (750 mLx2)& <=2}
Hog Fosidint. ZHzte] #8=S F531 EtOAc £8
E (942¢), n-BuOH £3& (819¢) 2 & HIES A%
t}. n-BuOH 32 E (81 g)S CHCl-MeOHS] &E5t81] &
€F &l 2 AMEste 712 7] &2 WA S = silica gel
column chromatography (c.c)& At F 117l19] &E
(BI~B11)o.& U2t} o] T B7H £ 2 silica gel
c.c.(CHCl;-MeOH-H,0=65:35:10)3}o] = gHE- A}
kaempferol-3-O-B-D-sophoroside (650 mg)S F2]3}33t}. o]
3151E9] 'H, "C-NMR 2 MS¢] HoJE|E 7|& a3} 1)
asle] F25 FA AT
Kaempferol-3-O-B-D-sophoroside : yellow amorphous
powder, Negative FAB MS m/z: 609 ([M-H]) 'H-NMR
(400 MHz, CD,0OD, §,)): 8.03 (2H, d, /=8.8 Hz, H-2',6"),
6.89 (2H, d, /=8.8 Hz, H-3'5"), 6.36 (1H, d, J=2.0 Hz, H-
8), 6.17 (1H, d, /=2.0 Hz, H-6). 543 (1H, d, /7.6 Hz,
glc-1), 4.76 (1H, d, J=7.2 Hz, glc-1"), 3.78~3.29 (sugar
moieties), "C-NMR (100 MHz, CD,OD, d.): 179.44 (C-
4), 165.64 (C-7), 162.85 (C-5), 161.30 (C-4"), 158.74 (C-
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2), 158.26 (C-9), 134.77 (C-3), 132.19 (C-2', 6'), 122.60
(C-17), 116.11 (C-3', 5", 105.68 (C-10), 104.50 (glc-1"),
100.93 (gle-1), 99.74 (C-6), 94.64 (C-8), 82.72 (glc-2),
78.11 (gle-3, 5), 77.81 (gle-3', 5), 75.41 (gle-2"), 71.22
(glc-4"), 71.03 (glc-4), 62.54 (glc-6"), 62.41 (glc-6).

M=Zeo| i — RAW 264.7 AlZ£E 10% FBS &
penicillin (100 pg/ml), streptomycin (100 U/ml)®] E3gH=
DMEM Hi A4 37°C, 5% CO, incubatoroll A vl )T,
RAW 264.7 Al Ze] AN &89] of2] F= (25, 50, 100 M)
EE= A dlES 1217 AXee & LPS (1 pgml)E
g 8kaL 24417k v FaFATt.

MZSA AE - 96 well plateoll 1x10° cells/well & A E
£ Y3 530l 24A17H-5RE vkt § ofe] e

o
ol A7 3 2ol ek LPS (1 pg/mh)E A 2] 81 Th. 244]
Zho] At & MTTA9RS ¥l A7 B WS & A5

ol
o BT 308 F 540 nmell A FHEE ST

Nitrite 2F2| & - RAW 264.7 A Z2FE AAE NO
o] &2 Griess AlFS o]-§3to] A vkl Fol Ex)a}
= NO, 9| FeizA st = Al &5 100 pl
9} GriessA9F [1% (w/v) sulfanilamide in 5% (v/v)
phosphoric acid 2} 0.1% (w/v) naphtylethylenediamine-
HCI] 100 pI= &35131] 96 well platesollA] 102 &9 vk
A1 % 540 nmollX §3=E S48

Western blot A& - KSE A2 st AlE & xS
PBSZ Aol % lysis bufferq] PRO-PREP (Intron
Biotechnology)> 2 T A-S F&3F & ilwestd 45
Mg FH3IArt. NS Bradford Ao AMSE] Tl 5
5 AEste] 50 ugd] @HAS HIoh FE2E SES
10%2] SDS-polyacrylamide gel®l| 7] &A%l % nitro
cellulose membrane & = gel®] T &S blotA T 5%
skim milk® & ¥ 59 blocking? % 1:5009] H| &2
iNOS9} COX-2 antibodyZS 4A17H5<t Ad-2ollA Wx]g &
TTBSE 15% ZHA L& 23] AlH3ISit) 1:10009] H&=
8]29 3t secondary antibodyS 1A17H&SF 2ol A] W] Al
Atk Al TTBSE 15% 7402 33] Al#g &
chemiluminescence® 733}t

PGE2, TNF-o & IL-6 &o| X — A ZujH-& FH3ll
Z}zF R&D kite] A Ao whe} PGE,, TNF-a % IL-65 7
ekt

RT-PCR A& - Easy Blue® kits (Intron Biotechnology)
£ o] &3} kit] protocolell Wl ZA| cellular RNAS 3=
Z3lH ). Zhzhe] Al E9lA] MulLV reverse transcriptase,
ImM dNTP 2] 3 oligo (dT,, ) 0.5 pg/ul = o] &3}
1pg ¢ RNA & 9GZAL 3te] cDNAE AUt cDNAY

w2
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Taq DNA polymerase 1 unit, 0.2 mM dNTP, x10 reaction
buffer Z22]32 5> ¢} 3’ primers 100 pmolkS X&-3F AA] F
3 25 uLe] A& E thermal cycler (Perkin Elmer Cetus,
Foster City, CA, USA)E ©|-& 3l PCR #42 &ttt
PCR W82 95°C ol|A] 247} initial denaturation A|Z] %
iNOS (95°C 1% danaturation, 60°C 1% annealing 2] 3L
72°C 1.5% extension), COX-2 (94°C 1% danaturaion,
60°C 13 annealing 22| 3L 72°C 1% extension), TNF-a
(95°C 1% denaturation, 55°C 1% annealing 12| 72 1&
extension) 22 3. IL-6 (94°C 1% denaturation, 56°C 1%
annealing ZL2]3L 72°C 1+ extension) & 30 3|
amplification 3FATt. o]H AFol|A] o o] HE3} 712
PCR primers 7} AF8-%%12 ™ Bioneer (Seoul, Korea) 4]
T-Y3FATE. : sense strand INOS, 5-ATT GGC AAC ATC
AGG- TCG GCC ATC ACT-3', anti-sense strand iNOS,5'-
GCT GTG TGT CAC AGA AGT CTC GAA- CTC-3%
sense strand COX-2, 5'-GGA GAG ACT ATC AAG ATA
GT-3' anti-sense strand COX-2, 5'-ATG GTC AGT AGA
CTT TTA CA-3'; sense strand TNF-a, 5'-ATG AGC ACA
GAA AGC ATG- ATC-3', anti-sense strand TNF-o, 5'-
TAC AGG CTT GTC ACT CGA ATT-3"; sense strand
IL-6, 5'-GAG GAT ACC ACT CCC AAC AGA CC-3',
anti-sense strand IL-6, 5'-AAG TGC ATC ATC GTIT GIT
CAT ACA-3%5-GIG CTG CCT- AAT GIC CCC TTG AAT
C-3'; sense strand B-actin, 5'-TCA TGA AGT GTG ACG
TTG ACA- TCC GT-3', anti-sense strand B-actin, 5'-CCT
AGA AGC ATT TGC GGT GCA CGA TG-3'. Amplification
Zof] PCR ¥k A7 AJEE- 2% agarose gel oA 2719535}
3L ethidim bromide 42+ UV 2ALE B3l ERI8IT)

NF-xB Luciferase activity 8 — RAW 264.7 M Z &
dishell 2+z} 2x10° cells/dish FE=2 H338t & Invitrogen
(CA, US.A.PIA 43t Lipofectamine 2000 ReagentS ©]
43}0] NF-kB luciferase reporter plasmid DNAS #2714
(transfection*| AT, EA7H4 48x1710] A3 F 3-4x10°
cell/well2 12 well plated] MEE EF3)3L KSE K7F &
¢t A g F LPS (1 pgmhE Aelsksint. 2447 &
MEE 47431 luciferase assay system (Promega, U.S.A.)
9} luminometer (Perkin Elmer Cetus, U.S.A)S ©]-&3}¢]
luciferase 245 574384

SAEN BN - AAA 9 32 meantS.D.E UERH S
H F292 Student’s ~test® L oA HERNATE

2

Kse| M=Z=Holl st St — KS ¢ tjzoF== KS9
aglycone?! kaempferol®] RAW 264.7 M| X 3k Al X5



e FA37] 98 MTT assay & T3 KS&
100 uM7FA] RAW 264.7 A|E2] AFE T J3S FX
erotom (Fig.2a) IC,, = 308.94 uME el =t
Kaempferok> 50 pMollA 14.5%2] M E7} APESl] A4S
UERHIOH ICsE= 196.18 uME KSoll ]3| RAW 264.7
M ZEoAA HAdo] A YERIT (Fig.2b).

KSe| Nitrite 841 & iINOS CHHE D mRNA Z&IX{3H
— LPSoll ¢Jaf @435}l RAW 264.7 A E2] wjde] Fof AY
3% nitrite Y2 Griess AR AREEl] KS2] NO A3AA]
FaI= A KSE 55 9EH2 2 NO XS
A5k em (Fig.3a) 100 uM ollA NO AAS 34.2% Al
&) 3133tk Kaempferok 25 uMollA] NO A4S 49.4% A
sl om A RFOZEE L-arginenete] 7127 &Yl
2]3le] iINOS Al|AZ L2 L-NIL (10 uM)S A3
th. KSel| 2]3F Nitrite2] A4 A9} iINOS && o] Aa+4
S o}l H7] ¢35} Western blot 2} RI-PCRZE iNOS Tt
W23 mRNA g AT LPSel 2J3)] iNOS T
lo] 58181 Z7138199.2™, 100 uM KSoll 2J&ll iNOS
izl o] wd o] 81.5% AT ATt KSE aglycone!
kaempferol> 25 uMellA] iNOS Tzl WS 81.4% A3
SHATE KSell €)%k iNOS mRNA Zd A= T &4
ojm whilld Wy ) e} g A JERsTH (Fig3b).

KSe| PGE, &4 ¥ COX-2 EMYZZ mRNA WX
3l &2 — LPS 2ol 2J8] RAW 264.7 Al ZlA PGE,°]
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Fig. 2. The cytotoxicity of KS or Kaempferol on RAW 264.7
cells. Cells were exposed to KS and kaempferol (from 6.25 uM
to 400 uM). Cytotoxicity was assessed by 3-(4, 5 dimethylthiazol-
2-yl)-2, 5-diphenyltetrazolium bromide (MTT) assay after 24 h
incubation.
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Fig. 3. The effects of KS on LPS-Induced NO production and
iNOS protein and mRNA expressions in RAW 264.7 Cells. (a)
Cells were treated with different concentrations of KS or
kaempferol (25 uM) for 1 h and then LPS (1 pg/ml) was
added and the cells were incubated for 24 h. Control (Con)
values were obtained in the absence of LPS or tested samples.
L-NS-(]-iminoethy]) lysine (L-NIL) was used as an assay
positive control at a concentration of 10 uM. (b) Lysates were
prepared from control or 24 h LPS (1 ug/ml)-stimulated cells
alone or LPS plus with different concentration (25, 50,
100 uM) of KS or kaempferol (25uM). A representative
immunoblot of three separate experiments is shown. Total
RNA was prepared for the RT-PCR analysis of iNOS gene
expression from RAW 264.7 macrophages stimulated with LPS
(1 pg/ml) with/without different concentration (25, 50, 100 uM)
of KS or kaempferol (25 uM) for 4 h. iNOS-specific sequences
(807 bp) was detected by agarose gel electrophoresis, as
described in methods. The experiment was repeated three times
and similar results were obtained. The values are the
mean+S.D. of three independent experiments. #p<0.05 vs. the
control group; *p<0.05, **p<0.01 vs. the LPS-treated group;
the significances of the difference between the treated groups
was evaluated using the Student’s rtest.
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Fig. 4. The effects of KS on LPS-Induced PGE, and COX-2
protein and mRNA expressions in RAW 264.7 Cells. (a) Effect
of the KS and kaempferol on PGE, production by LPS-
induced RAW 264.7 macrophage for 24 h. 10 pM of NS-398
was as a positive control in the assay. (b) Lysates were
prepared from control or 24 h LPS (1 pg/ml)-stimulated cells
alone or LPS plus with different concentration (25, 50,
100 uM) of KS or kaempferol (25 uM). A representative
immunoblot of three separate experiments is shown. Total RNA
was prepared for the RT-PCR analysis of COX-2 gene
expression from RAW 264.7 macrophages stimulated with LPS
(1 pg/ml) with/without different concentration (25, 50, 100 uM)
of KS or kaempferol (25uM) for 4 h. COX-2-specific
sequences (721 bp) was detected by agarose gel electrophoresis,
as described in methods. The experiment was repeated three
times and similar results were obtained. The values are the
meantS.D. of three independent experiments. #p<0.05 vs. the
control group; *p<0.05, **p<0.01 vs. the LPS-treated group;
the significances of the difference between the treated groups
was evaluated using the Student’s r-test.
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Fig. 5. The effects of KS and kaempferol on LPS-induced
TNF-a release and mRNA expression in RAW 264.7 cells.
Cells were treated with different concentrations of KS or
kaempferol (25 uM) for 1 h and then LPS (1 pg/ml) was
added and the cells were incubated for 24 h. Control (Con)
values were obtained in the absence of LPS or tested samples.
Total RNA was prepared for the RT-PCR analysis of TNF-4
gene expression from RAW 264.7 macrophages stimulated
with LPS (1 pg/ml) with/without different concentration (25,
50, 100 uM) of KS or kaempferol (25 uM) for 4 h. TNF-a-
specific sequences (351 bp) was detected by agarose gel
electrophoresis, as described in methods. PCR of d-actin was
performed to verify that the initial cDNA contents of the
samples were similar. TNF-oo release results have some
analogy with the RT-PCR results and these are also shown by
relativc ratio graphs. The values are the mean+S.D. of three
independent experiments. #p<0.05 vs. the control group;
*p<0.05, **p<0.01 vs. the LPS-treated group; the significances
of the difference between the treated groups was evaluated
using the Student’s rtest.
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Fig. 6. The effects of KS and kaempferol on LPS-induced IL-6
release and their mRNA expression in RAW 264.7 cells. Cells
were treated with different concentrations of KS or kaempferol
(25 uM) for 1 h and then LPS (1 pg/ml) was added and the
cells were incubated for 24 h. Control (Con) values were
obtained in the absence of LPS or tested samples. Total RNA
was prepared for the RT-PCR analysis of IL-6 gene expression
from RAW 264.7 macrophages stimulated with LPS (1 pg/ml)
with/without different concentration (25, 50, 100 uM) of KS or
kaempferol (25 pM) for 4 h. TL-6-specific sequences (142 bp)
was detected by agarose gel electrophoresis, as described in
methods. PCR of [B-actin was performed to verify that the
initial cDNA contents of the samples were similar. IL-6 release
results have some analogy with the RT-PCR results and these
are also shown by relativc ratio graphs. The values are the
meantS.D. of three independent experiments. #p<0.05 vs. the
control group; *p<0.05, **p<0.01 vs. the LPS-treated group;
the significances of the difference between the treated groups
was evaluated using the Student’s rtest.

Aol Egspl Z7elom, KSTh ST JEHoR &
AHUA FEATE AL HAT F AN (Figda).
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Fig. 7. The inhibition of NF-xB-DNA Binding by KS and
kaempferol. Cells were transiently cotransfected with pNF-xB-
luc reporter and then left untreated (Con) or were pretreated
with different concentrations (25, 50, 100 uM) of KS or
kaempferol (25 uM). LPS (1 pg/ml) was then added and the
cells were further incubated for 3 h. The cells were then
harvested and luciferase activities were determined using a
Promega luciferase assay system and a luminometer. The
values are the mean+S.D. of three independent experiments.
#p<0.05 vs. the control group; *p<0.05, **p<0.01 vs. the LPS-
treated group; the significances of the difference between the
treated groups was evaluated using the Student’s #-test.

100 uM KSoIA 57.4%2] PGE, 494 &35 Yehi9)
o, KS¢ aglyconel! kaempferol (25 uM) °ll 4] PGE,<]
AL 54.5% Attt YA dxtows AdAl
COX-2 AsfAl 2 LIzl NS398 (5 uM)S A3kt KS
of 23t PGE, A4 Ao} COX-2 &ae] JaAAdS Lo}
H7] 93] Western blot 2} RT-PCRZ COX-2 TH#H 2 3}
mRNA 288 FAFsITh LPSol| 2)8] COX-2 whifzlo]
FEeA F718k992m, 50 uM KSOlA 50.0%2] A8 &3
E Ye 3t} KS9| aglycone?! kaempferol (25 uM)-<
18.6%2] 7HAgaE ERALE KSell <J8l COX-2 mRNA
e ot T o]EX R A Elon vhi wy A
ot A A HEFETH (Fig4b).

KS2|l TNF-o 2} IL-6 2| 84 % mRNA 28X &
I - KS7F RAW 264.7 AlXZo| A LPSel| ¢]%t pro-
inflammatory cytokine®] 3/d-S AA|S=A] Lolrr] 213
ELISA ¢} RT-PCR & ©]&3} TNF-0¢} IL-6 ¢ A4 &
mRNA 232 =43t} LPS Aol 23 TNF-02] A
do] KS9 12.5 uMellA o)A 2haEs 2E Rlsiie
™ (26.1%), 25 uMOIAT TNF-0.2] A4S 36.4% A&l &1
242 F=9] kaempferol (42.2% A3l vl @35
ERHSATE (Fig.5a). LPSAl €]t IL-64873-2 100 uM KSeilA]
73.1% A3 =A™ KS9] aglycone®! kaempferol (25
uM) oA = 78.9%7F A8l E-S EIskdtt (Fig.6a). =3t
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KS= LPSOl 23t TNF-0¢} IL-6 mRNA &) 23S {24
UA A s TNF-o 9F 1L-6 873 Aef &3}of /g ol
AL BRI} (Fig.5b and 6b).

KSe| NF-«xB &4 XNl &3 - LPSo 93] f==&=
iNOS, COX-2, TNF-, 71837 IL-69] ¥l NF-xBe] &
Aol Fo3h 3 Fitky Hako] glome® KSr} LPS
o 2] NF«xBe| &4 s& A st=A] Lolr 7] 93|
luciferase assay= =431t} Lipofectamine 20004252 A}
£3lo] RAW 264.7 Aol YAZ 22 pNF-kB-luc plasmid
= transfection A]7]3L KS ¥+ kaempferols *2] 3 3}
A &HA] e el LPS (1 pg/mhE 2=+ 7}t
KS7} LPSOll ]3] =% NF-xB 25491 luciferase &4
o HH S T o oE FoA UA FAAIF ST 50
uMONA 22.4% 73431, kaempferol 25 uMellA] o]}
H|$=3k G3H(22.4%)S YERNSITH (Fig.7).

a

1]

B A7HL o|He] BaroX 3]s 5-(Sophora japonica
L2l A& dullQl #slo A #2] 3 genistein-4'-O-a-L-
rhamnopyranosyl-(1—2)-B-D-glucopyranoside (GRG)7}
RAW 264.7 Al Zol A Fe5 E37F AS w3t &2
ArelM = FsloA gk M= AXEZS] kaempferol-
3-O-B-D-sophoroside (KS)$] &5 a3kl 1 aglycone?l
kaempferol3}2] 28-S H|wdle] KS7} ojH 714 S E3)
Fo5 aIE Je=A A8l

WAAEE 55 2 & HAZolA w9 83 A
< 3 NO, prostaglandins (PGs) ZZ2]3 pro-inflammatory
cytokines & ¥3 T3 95 v EAS 2ddTL o]
% NO 42 HHgols solAY T4 AlA A= 5
23 9EE ARk WAl Al 9% =g NO &
e AFE IR HW 22 o] &4, fA; Hol Y
A7 A 58 i} o o]2f gk AR 71%8k KS
¢} kaempferolo] RAW 264.7 A3l LPSel| <J3l f =¥
NO¢| S Aelighs &RIsIint. B3k Western blot?t RT-
PCRZ 2438 A3} KS} kaempferolol] 2]+ iNOS2] 28
A= NO A A9 FrAkeE 43 vepd o E NO &
A A= INOSe| HHARIE 73t AdS & = AT

e S sl 2871412 prostaglandin 33
AAsHH o= COX-29] A = &4 SR oJgk A
olth. COXE COX-13} COX-2& Hi-Et, thst A=
oA zHzt vhE el 73S yERIth COX-12 9 % Al
A7152) A4, dAavte] A 23 prostaglanding
AL A H o E COX2E BEolU ¢Izke] AFukS
BlelA] wraE} 0 wka] coX-200 ©]8) prostaglandin
9] - ASWEE vvliske AoE ARG QAT KS

o

02 I

4
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= LPSo 9J3] A== PGE,S +94 A Tar7H
NO AAA e Bt o FElskA Velstth. Western blot}
PCRE |83l COX-2 ©&d7} mRNAS] g ERIgh
A3} KSe} kaempferolll ¢+ PGE, /8 Asi7} x4} ¢
AA =S &2 & 5 AT

ASNEZR] TNF-a2} IL-6= In vivo 2 In vitroo| A B
T GENEe-S e B R dEA o) 0|13 cytokine
E2 MR A5Ago] Jde Ao deA JdoH LPSEe

KSE= LPSOl 98 F=¥ TNF-02] AL 12.5 iMol| A4
B foA A 2 AFeH IL-62] AL FEoEHe
2 F94 A AsfEltt. PCRE #493F A3} TNF-a2}
IL-6 mRNA &3} vhe- frARRE s LFEP 2 TNF-
a2}t IL-6 F4 A= mRNA2] HAAFHE ZA/3 AL

A~
I % k.

o]213l COX-2, iNOS &3 pro-inflammatory cytokines
o] W& o] NF-kB7} promoter 9]0l #-&3le] Q3 =
Aotz 2Hg-str} 32 B A3 ol A= uciferase assay S ©|
831 KS¢} kaempferolo] NF-kB ZAF 48 THAAIRIS
ol sho 24 KS9} kaempferolo] NF-xB Alsxge] 24
of ozl dF =2 AL JAFTS Ilskirt

Kaempferol> ©]x9] A-tel|A] 35 E37F Birs|of
AT} o]<] wigAI9l KS& LPSel 23 PGE,, NO 12]3L
o3 cytokinesE2] FAAA o o] kaempferolol] B]3] &
H7} A UEPgth 28y kaempferol RAW 264.7 Al
oA KS (ICs, : 308.94 uM)el| HIal =2 A5 (ICs,
196.18 uM)S UFERHQITE. o]&] gt xpol= olxlel W3 sh
genisteinZ} Z vl FA|Q1 vl FA Q] genistein-4'-0-a-L-
rhamnopyranosyl-(1—2)-B-D-glucopyranoside] 73-%-$}
7ol KS7}F kaempferoldl] Hl&] 2 IS 7O 2N
A EZeEa A7t kaempferol®.th 7] wiEol Zo

_i

i
-

A3E 29F5H KSE kaempferolol] H]al &
A& YJERH RAW 264.7 Al E4 NF-kB

Nl

o T jﬁ ke
i
i)

S NES
AAF BG4S A FdozH LPSY 93 E=H+E iNOS
I8 3 COX-2 @A} iNOS, COX-2, TNF-o =28

T IL-6 fA%e) BAE ERHow A Teim
2 o3 APSE KSE olgdld 454 ABL
B AR 5 e oJorEe) ABFsHL A

a3
AL AL
o] =2 20079% BRI E)e] Ao R st
(N

s cte] 2]91S whol S=aiE A9 (No. R13-2002-020-
03002-0 (2007)).
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