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Anti—inflammatory Effects of Epimedii Herba Water Extract through Inhibition
of Nuclear Factor—«B in RAW 264.7 Cells

Ji Yun Jung”, Sung Hui Byun, Chung A Park, 1l Je Cho, Sang Chan Kim'

College of Korean Medicine, Daegu Haany University, Gyeongsan 38610, Republic of Korea,

ABSTRACT

Objectives : Epimedii Herba has been frequently used in Korean Traditional Medicine to treat impotence, spermatorrhoea,
exophthalmos, and forgetfulness, Present study investigated anti—inflammatory effects of Epimedii Herba water extract
(EWE) and attempted to elucidate molecular mechanisms involved,

Methods : To explore anti—inflammatory effects of EWE, RAW 264.7 cells, a murine macrophage cell line, were pretreated
with 10—100 ug/m¢ of EWE, and then subsequently exposed to 1 ug/ml of lipopolysaccharide (LPS). Levels of nitric
oxide (NO), interleukin—6, interleukin—18, and tumor necrosis factor—a were monitored in the medium. Expression
levels of inducible nitric oxide synthase and cyclooxygenase—2 were determined by immunoblot and real—time PCR
analyses, Signaling pathways related with nuclear factor—«B (NF—«B) and mitogen—activated protein kinases were
monitored to elucidate molecular mechanisms involved, Finally, the role of three flavonoid compounds in EWE on
LPS—mediated NO production were investigated.

Results : In conditioned medium, pretreatment of EWE (100 ug/m) significantly inhibited LPS—stimulated NO and
pro—inflammatory cytokine production. In addition, EWE attenuated the expressions of inducible nitric oxide synthase
and cyclooxygenase—2 by LPS. EWE prevented the phosphorylation and degradation of inhibitory «Ba, nuclear
translocation of NF—«B, and DNA binding of NF—«B, while EWE did not change the phosphorylation of mitogen—
activated protein kinases by LPS. Moreover, icariin, icaritin, and quercetin partly, but significantly, inhibited the
LPS—stimulated NO production,

Conclusions : These results suggest that EWE has an ability to prevent inflammation in macrophages through inhibition
of NF—«B signaling pathway,
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E¥# (Epimedii Herba)& A} 123} (Berberidaceae) |
&3l oA 2EQ =R iR (Epimedium koreanum
Naka)®] 28 Az Ao, Sevete] 49 24U, 74
7=, Bme o] 2 BT, mpEo] tnke
RimdrHskaL, evf, AF, B, XBp, =l 2835k Hharf,
SRR, BEE, AVMESHE 50 o] BERE, /MEMIE,
rEES, PERE, ERED, BiERE, IR 59 A&
of o] g AT, B i B sty ALE Fdlol
BE 7235 B 54 24 A& AR A S92,
ZIAZY E3E FHsH, AAAZ Ht BT ZHgo]
g0l BuEAGTY gl mrEel Fo B, g
9 A AL 28 AT ARG AEYAREE R4S D
3t gatst ko] RuEget Y B35 82 SofTto] tiy
Alazo] AFJAAES] BES 2T = Sl= 7S AA
st o'y, olor gaH oFe] 7)ol tE AFE AHo
B4, 2 A= A3 AFE 5t EEE =
FEEO| ofgtr| =AY A f=A ASHA AEFA A2 mdd)
ArEstEA = F4 7 24 nuclear factor erythroid
2—related factor 29 ZASE Folo] 7F AZANEZE BS
St FAMEE a5 & AEstden, 24 TEA F7t
stz 7t 22020 QFAZEY ALE BFE 5 FEE
anAoz AqAY £ Yeg BRustdrt’. N&Holw v
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T ZHgte 2 o|gA|7]= 4 HE T Y sffelEg, 2
z7]o Rt = A5 B8 23S theke gk 1HE S
Aojate A 2] stz A m et whebA,
E Ao A& lipopolysaccharide (LPS)Z &43te RAW
264.7 N5 o] &3t B¥E B FEEY 9F A A5
Atstar ojor wAH oFg] 7| M-S F¥stAl stk

I. A= %3y
1. A%

Anti—inducible nitric oxide synthase (iNOS)%} anti—
cyclooxygenase (COX)—2 3}A4|= BD Bioscience (San Diego,
CA, USA)Q} Cayman (Ann Arbor, MI, USA)o|A z+2+ +£9]
3} th, Anti—phospho—inhibitory ¥Be (I«Ba), Anti—I«Ba,

anti—phospho—p38, anti—p38, anti—phospho—extracellular
signal-regulated kinase (ERK) 1/2, anti—ERK1/2, anti—
phospho—c—Jun N—terminal kinase (JNK) 1/2, anti—
JNK1/2 A9} horseradish peroxidase’} A% 2%} 3
A= Cell Signaling Technology (Danvers, MA, USA)oj|A]
F9datAth  Anti-NF—«B (p65) A& Santa Cruz
Biotechnology (Santacruz, CA, USA)ollA £3}8 ), Griess
LPS (Escherichia coli 055:B5), 3—(4,5—
dimethylthiazol—2—yl)—2,5—diphenyl—tetrazolium

reagent,

bromide (MTT), icariin, icaritin, quercetin, anti—f—
actin YA 1 9 AeFES Sigma-Aldrich (St. Louis,
MO, USA)oA T 3te] AHE3T,

2. B¥E E FSEY Az

BAE (YA 94, F= 73, digeRd; =449,
u] 5, EAAAALY, 201149 7¥ 18Y; EAAHAVH,
UEAHF)RAAEA; A2HE, NA1101030101)2 €
oFJAF (Daegu, Korea)olAl Felatgon, A B ®
Holl whah E¥EE 100 goll 1.2 Lo B8 dof A7 B¢t A
F2% %, A3, 55 9 52 1AXsto] BEE & FEE
(Epimedii Herba water extract, EWE)2 A|Z35}o] 207l
2ysie Ay olgatict). EWES HE4582 11.36%
o™, 100 mg/ml o] F== Fof &35t 0.22 um syringe
filter (Nalgene, New York, NY, USA)Z oj7} & A3
A&kt

3. A=z uig 2 o= HA

b2 fal diANEFQ RAW 264.7 A ZE A EF
23 (Seoul, Korea)ollAl st on, 10% FBS (Gibco,
Rockville, MD, USA)¢} 1% penicillin—streptomycin (Gibco)7}
323+E Dulbecco's modified Eagle's medium (Gibco)E ©]-&
sted 37C, 5% CO2 2704l vkttt RAW 264.7 AlZ+=
24—well plate T 6-well plateo]l 22+ 2x 10°/well T
7.5%10°/well®] W= BF3t9ct, 80% F= AT Az
8AJ17F B2t FBS7} 1+ Dulbecco's modified Eagle's medium
oA 7} wiFet &, 10-100 ug/mLe EWEE 1A%t &<t
AAAE T 1 ug/mee] LPSE AF EZo| mat 158904
18A17F &<t AX|sH4iTt

4. NO &4

RAW 264.7 AlEZof 10—-100 ug/mle] EWEE 1A|17F 5<t
AAXG F 1 ug/me2] LPSE 18417k 5t A3t A A]7¢
42E AEZ2RE I jddH FFY Griess reagent
£ H7Kste] 1087 A29 A4 ®ESAIZl %, microplate
reader (Infinite M200 pro, Tecan, Minnedorf, Switzerland)
£ ©]-&35t4 540 nmolA FF=E S WFd F &
25 NO9| e BHA dRAEANA 88 FHEote) uE
AXtste] A =St
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5. N|Z B&E& FA

A7t 4mH AZoA wiFHE AAT &, 1 ng/ml2
MTT &H& H7iste] 247 FotF WA, WEo= A
A% formazane dimethylsulfoxide®2 &3|3}¢] 570 nmo|A]
microplate reader (Infinite M200 pro)S o|-&3lo] TF=S
S35t AxZ AE2EE FAX Q2AZA SHE &5

Sofo] v WE g2 Aste] eyl

ot

6. AAZ 330% 8 23 3399 Az 2

immunoblot ¥4

27} AEE RAW 264.7 NI Z2EE AN Z 2E2H 9 3
B3 2290 7] g wyo) net fzatgon? &9
W & oA F=R2 bicinchoninic acid assay (Thermo—
Fischer Scientific, Rockford, IL, USA)E o]&3}o] A3}

At %o oAL  sodium dodecyl sulfate—
polyacrylamide gelolA] EX=Fe] wet EE3t F,
nitrocellulose membrane®® Holdte 1z Fx 2

horseradish peroxidaseZ} Z&d 22+ A<+ vH-SA|H T}
MembraneZ enhanced chemiluminesece detection reagent
(Amersham Biosciences, Buckinghamshire, UK)9} ¥H&
AlA B4 Gz o] dE AEE Imager 600 (Amersham
Biosciences) oAl B8t %] T gk gl
B—actin (HA|Z F29%) =& lamin A/C (3] £F FZ&9q)9
gt immunoblot £4& §3to] AE319 29, Image] T2
I3 (http://imagej.nih.gov/ij)& ©]-&3te] T o] Foi4
DEAFS st

7. Total RNAQ] E2]9} real-time polymerase
chain reaction (PCR) 4

Total RNAE= 2| H A|Z=2XE Tri—solution (Bioscience
technology, Daegu, Korea)Z ©|-&3}e] A =ALS] whH o
we} 2259t cDNAE total RNA, d(T);s Zzto]H e}
Accupower RT premix (Bioneer, Daejeon, Korea)S ©]-&
3to] JAASE] A|Z5HH L, real-time PCRE SYBR green
premix (Takara, Shiga, Japan)2} CFX96 Thermal cycler
(BIO—RAD, Hercules, CA, USA)E o] &3} £33}t
Real-time PCR £4& 3t primer2 iNOS (forward,
5 —GACAAGCTGCATGTGACATC-3"; backward,
5 -GCTGGTAGGTTCCTGTTGTT-3"), COX—-2 (forward,
5 —TCCAGATCACATTTGATTGA-3’; backward,
5 —=TCTTTGACTGTGGGAGGATA-3"), IL-6 (forward,
5 —TTCCATCCAGTTGCCTTCTT-3’; backward,
5 —ATTTCCACGATTTCCCAGAG-3’), IL-18 (forward,
5 —ATGGCAACTGTTCCTGAACT-3’; backward,
5 —CAGGACAGGTATAGATTCTT-3’), TNF-« (forward,
5 —ATGAGCACAGAAAGCATGAT-3’; backward,
5 —TACAGGCTTGTCACTCGAAT-3’), glyceraldehyde—3—
(GAPDH)(forward,

phosphate dehydrogenase

5 —AACGACCCCTTCATTGAC-3’; backward,
5'—-TCCACGACATACTCAGCAC—3')E Bioneerol|A 433}
Stk 7} SAAe] WA GAPDH SRS WAL 72
o2 9o ojs) AFstg o' LPS & A Axo
A TEFgS 100%2 Al4betitt, £3F PCR 4H29] Eold2
melting curve £422 I},

8. Enzyme—linked immunosorbent assay

IL-6, IL—18 ¥ TNF—a= OptEIA™ kit (BD Bioscience)
g olg3ste] AxA W] wet BAsgon, Axg
cytokine S AES] EEHFTAE o] &3to] wiFd U &
24 cytokine?] o F=E &A%

9. NF-xB—DNA Z3% 84

NF—«¢B—-DNA Z3%% 242 NF—«B transcription factor
assay kit (Cayman Chemical)E ©]-&35}o] A|ZALS] Hof
w2} 450 molA FF=E S5

2= HlolE= 3 3 ¥HE A3 ¥ mean = SDE E7|5%1
o, Zr 2% SAA $94L2 one way analysis of
variance® EA3 & FEA 7PE9 A offol| wt
Tukey's honestly significant difference =+ Dunnett T3
BH02 A% ARSI BAR $o4E Pgrol 0,05 EE
001 Bl g% V1202 AT
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1. RAW 264.7 AN|3ZA EWEZ} LPSe] 23 NO
AA 9 iNOS o u| x| &= 43k

RAW 264.7 A|3Zo| A EWEZ} LPSel 23t NO 24| 1]
A FFE AF37] ke, 10-100 ug/mee] EWEES 14]
7 5 AARG &, 1 ug/me] LPSE 18A17F 53k A 2|3}
Aok, A7 A=5E Az vjFH I} Griess reagentE BF
SAA #¥d W #2818 NOE &43 23, LPSt FA3|
2AZQ} HlWEle] NO AL 2,72 + 0,098 EAZc g
L olstA Z7HNFHT, 28U 10-100 wg/mle] EWES] A
X LPSOl| 23l 571t NO A 5= Q&80 2 Aok
AFE U len, 100 ug/m e EWE HA X0 &g NO
AL LPS A2 A}t vjuste FAHCRE sttt
10, 30 @ 100 wug/me2] EWES] A=) 23 NO AL
ZZ- 2,63 £ 0.31, 2.36 £ 0.26 ¥ 1.47 + 0,079}
(Fig. 1A). EWE®] &Jgt NO A4 A7} EWES] Al FA4¢]
711% Aol obdE FRlsty] kel Ax7h guH A2
Az BE2LE Skt A3 ATt fAH 18412
59kl LPS X R|+&= RAW 264.7 A|Z9] AE FEL&E FAA
2A 29} Bl wEte] 69,28 + 4.60%2 BAHOE §ol5HA



22 K # A BB € 3 — Vol. 33 No. 2, 2018

ZAAAH 10, 30 @ 100 ug/m 2] EWE A X|o] <3
Az BEES FAA H2A =9 vlusto] 66,30 £ 2.60,
65.06 + 3.83, % 64.83 + 1.60%%.o, LPS} Hw5}o]
BAFCR Fo5 M A 4okt (Fig. 1B). EWEe]
O3t NO A/ JA7F NO A/l #ofst= INOSO| HALzEE
Foto dojub= IR AFetr] Yste] INOS ©afd o
mRNAE immunoblot¥} real-time PCR £4]o] &J3) &9l
gkt LPS= iNOS @Ay} mRNAS 734 df=A|Ze}
Hlwste] FAHSE {stA F7tstAth 30 wg/meo
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Fig. 1. The effect of EWE on LPS—stimulated NO production and iNOS expression. RAW 264.7 cells were pretreated EWE (10—100 ug/md)
for 1 h and subsequently treated with LPS (1 ug/md) for 18 h (for A—C) or 6 h (for D). A) NO production in the medium was determined by
reacting with griess reagent. B) Relative cell viability was measured by MTT assay. iNOS protein (C) and mRNA (D) were determined by
immunoblot and real—time PCR analysis, respectively. Significant vs untreated control cells, *P { 0.05, **/~< 0.01; significant vs LPS only

treated cells, *2{ 0.05, #P{ 0.01; N.S.. not significant.

2. RAW 264,7 Al3£o|A] EWE7} LPSe] 2%t
COX-2 o] n A F

th A M| Eo| A LPS A=2 prostaglandin®] APA LS &2
o] 4% W& ABAZIT. EWEZ} prostaglandin A3
ol WA= &S AFst7] st prostaglandin 33
Ao &4 TAQ COX-2 Fdo] WX e BAIAT
0|2 ¢3) 30-100 ug/m¢e] EWEE 1A17F B9 AR5 &,
1 ug/m02] LPSE 1847t (COX—2 T 3) E= 6A17F (COX—2
mRNA)E A X8}t RAW 264.7 AZoJA LPS A=-&
COX-2 @4 (Fig. 2A) ¥ mRNA (Fig. 2B)& FA | ti=

ANz} vlusto] FAF oz {Fo5tA F7Fekich, 302 100
ug/m¢e] EWE HXX]= LPSel &3 F7kst COX—2 Tz at
mRNAE #aste A Ueied, 100 ug/mS EWE
AR 2ol &gt COX—2 T AT} mRNAS| Z4vto] LPS A3
ANz}t vwste] FAAHCZ Fost¢itt, 100 ug/ml e EWE
95 AX = FAR 2AEe} vwste] COX-2 T At
mRNA ¥ A3 712 gt (Fig. 2). o144+ A= 100
ug/ml 2] EWEZ} RAW 264.7 A= o)A LPSe|| 2§ COX-2
mRNA2| HAF 2H& F3}o prostaglandin AL AT
T 2S AARR



RAW 264.7 M|Zo| A 123%#E & 259 nuclear factor—«B JAE T3 F95 &3 23

COX-2 |

B-Actin

1400

1200

1000

o]
o
o

Rel. COX-2 level (fold)
)
o]
)

400

200

100 EWE (ug/mL)

Control - 30 100

LPS

(B)

120

Rel. COX-2 mRNA level (%)

Control - 30 100 100

EWE (ug/mL)

LPS

Fig. 2. The effect of EWE on LPS—stimulated COX—2 expression. RAW 264.7 cells were treated with EWE and LPS, as described in figure 1.
COX—2 protein (A) and mRNA (B) were determined by immunoblot and real—time PCR analysis, respectively. Significant vs untreated
control cells, **£¢ 0.01; significant vs LPS only treated cells. #/£¢ 0.01.

3. RAW 264.7 N3 EWEZ} LPSe] 93t
HE5A cytokine @] ] X]&= FgF

IL=6, IL-18 % TNF—a= HAAZ7} £H]3t= 21l
HAEGZA cytokineoltt”, EWEZL @24 cytokine AJ4o]
X S gotEy] 95t EWEZF HAZE RAW
264.7 AlzZo| LPSE 18A17F (ddfd) E= 6A1ZF (mRNA)
S AXskATh. 100 wg/me] EWE &5 A= AGE5A
cytokine® F2]9F mRNAE WH3IA7|A] &35}, LPS A
e Az jFd 5 AEF4 cytokined] {2 (Fig. 3A)%t
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EAHoz oA ZF7MAFE 30 9 100 ug/me] EWE
HAAAE LPS 93 F713t 954 cytokined] #&<}
mRNA A& ZaA7= AFS Yetlidot gy i &
28 IL-189] A%, LPS ©= M A Ze} v]mA] 30 & 100
ug/m 9] EWE HA x| ojgt W3y BE FAFORE {93t
Fgow Yz HAFFA cytokined S 100 ug/ml9
EWE ZA | 23t wWshgto] LPS ©E XN Ze} v w3}
BAALE §o3tatt (Fig. 3).
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Fig. 3. The effect of EWE on LPS—stimulated pro—inflammatory cytokine production, RAW 264.7 cells were treated with EWE and LPS, as
described in figure 1. Levels of pro—inflammatory cytokine in conditioned medium (A) and levels of pro—inflammatory cytokine mRNA (B)
were determined by enzyme—linked immunosorbent assay and real—time PCR analysis, respectively. Significant vs untreated control cells,

**p ( 0.01; significant vs LPS only treated cells, #£ ¢ 0.01.
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Ao u]x]e S dolr 7] 915te] immunoblot H4L
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IkBa®] A43HE FAX| t2A|Z} v]wdte] 3,74 + 0,454
TAASR Fo5HA 7R LH, 30 E 100 ug/ml2] EWE
o] A= Lpsell &8l F71et [kBa?] S 5% o&F
° 2 AAste AEFS Ut 53], 100 ug/mie] EWE
AR 23t 1kBa2] AFSH= LPS X2 AlEQ} v]w 3o
TAASE Fstdtt (FAHA] 2AE i8] 1,22 + 0.214H)
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v wsle] BAH o R 9olalgTt (Fig. 4B). LPSE & 23
NF—«B (p65 subunit)?] W&-& 2| o) ZA| £} v] wd}te]
1.84 £ 0,508 2 FAZHSRE FoatA F7IAFHLH, 30 E
100 vg/mee] EWES] AAX = FHA| djz2A|Ee} H|wsts
Z}7F 0,66 + 0,14 2 0,46 + 0.26W)24] 3 23 Y NF-«B
(p65 subunit)e] Y&S FAHCE F5HA ZAAFH T (Fig.
4C). E3F LPSE= NF—«B response element©] tjgt NF—«B
9] A% TAFLE fstA F7HFH o, 30 2 100 ug/mé
EWEY] AA A& NF-«B £0]Z DNA ZFd5S SAZo=
FostAl JAIs Tt (Fig. 4D). 100 wug/m¢ EWES] ©=3

2|&= [kBa9] 4ksle} vHE NF-«B2| Y| 0|53} NF-«BY
DNA Z¥5S FAA 2N 2} v|asto] HEIA|7|X] &5}
St (Fig. 4A—4D). ©|4¢] A= EWE7} RAW 264.7 A3
oAl LPSe] 2J5le] EA3E NF—«B &3 A& EXE 94
3 2 9SS el

IkBa |- - e— |

B-Actin —— e —— |

1271

N

08 |
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Fig. 4. The effect of EWE on LPS—stimulated NF—«B signaling molecules. After 1 h of EWE pretreatment, RAW 264.7 cells were further exposed
to LPS for 15 min (for A), for 30 min (for B), or for 1 h (for C and D). Relative levels of phosphorylated IxBa (A), IkBa (B), and nuclear NF—«B
(C) were determined by immunoblot analysis. (D) NF—xB—DNA binding activity. Nuclear extract was captured using specific NF—«B response
element in microplate. Bound NF—«B were detected using p65 antibody and horseradish—conjugaed secondary antibody. Significant vs
untreated control cells, *P ¢ 0.05, **P ¢ 0.01; significant vs LPS only treated cells, “~<¢ 0.05, #/£ ¢ 0.01.
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5. EWEZ} MAPK2] QlAls}of u]x]&= <43F ¢ LPS A= p38, ERK1/2, ¥ JNK1/29 Ql4t3+E
o . A2 49 0}711 Z7HFES P 2y, 30 2 100 ug
AN ZA A LPS A2 AlZ W gAY A5 Ay L ety o
EA3E AA, transforming growth factor f—activated {mQQJ EWES) ?ﬁ_x-]z]? LPSO!] elsked F?Pﬂ- MAPKS] 4k
Kinase (TAK) 1] o1418HS Zate] MAPKS| lAS1E 23] e BAK SR FostA HStA7|R] EstHt (Fig. 5). ©l

cinase (T o] Ayt MAPK 21359t EYF o7 EWEZ €2 oA &
s Me A7 AR RAW 264.7 Aol 308
o A9 AT AR fAsHA A4 5 e 4 e AAkIT,
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Fig. 5. The effect of EWE on LPS—stimulated MAPKs phosphorylation. EWE pretreated RAW 264.7 cells were incubated with LPS for 30 min.
(A) Phosphorylations of MAPKs were determined by immunoblot analysis. (B) Relative levels of phosphorylated MAPKs were measured by
scanning densitometry. Significant vs untreated control cells, **£ < 0.01; N.S.. not significant.

6. RAW 264.7 N|Zo]|X] EWE X B4 80| LPSe]]  ® NOE Z43tAtt”. RAW 264.7 AlZolN 3-30 xM9|
o5 NO Ao u]HL 35k icariin, icaritin T+ quercetin®] Z A X|= LPSo]| 2]s}s
S7Fet NO B4E& FA R FosHA AR (Fig. 6A).

A% A5 S3to] Higt EWE W 34 3 39 A B8 o] 3 &9 x];ugasl HA2E LPsel st ad

icariin, icaritin, quercetin®] EWE®] &3t €= A &59] RAW 2647 M|Zo] A&&L HIA7|X] &3t (Fig. 6B).
718t =R] ABE 82135}y ste], 3-30 uMO] A FAAES ulEhA|, o) Adal= EWEe| &gt g5 oA a5 3 59
1AZE & AA RS & LPSE A A8t Al ujFdof #2 A7 &) 7198 Yerd

(A) 120

NO production (fold)
Rel. cell viability (%)

Control - 3 10 30 3 10 30 3 10 30 Control - 3 10 30 3 10 30 3 10 30

Icariin (M) Icaritin (uM) Quercetin (uM) Icariin (UM) Icaritin (uM) Quercetin (UM)

LPS LPS
Fig. 6. The effect of icariin, icaritin, or querceitn on LPS—stimulated NO production. RAW 264.7 cells were pretreated with 3—30 xM of icariin,

icaritin, or querceitn for 1 h, and then subsequently exposed to LPS for 18 h. NO production in the medium (A) and relative cell viability (B)
were determined. Significant vs untreated control cells, **2 { 0.01; significant vs LPS only treated cells, /¢ 0.01; N.S.. not significant.
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AR ate] 23 52F9] A F BE¥ES SYUEE
FAHoR Bushes thdA 28 AEolt!, A oatsty A

£ 55t B¥HE B FEE°| RAW 264.7 A2 2EA
influenza A virus, vesicular stomatitis virus, herpes
simplex virus ¥ newcasle disease virusol|A dufo]g A
cytokine®] EH|E F3to] 412 JAsSn, BALB/c
mouse®|A I =2 HIN1, H5N2, H7N3 ¥ HIN2F 2]
influenza A virus g He ArHES FaA7]= Ftol
B figol Yol FREUTY, o] @yEo Ry &
S tgAZE A2 g IR cytokined] FHE 571
AZ1a, Al 113 F2AFAETA 2 25049 2ds
Z25}9] Lewis lung carcinoma A|ZZE o]A|3t ZEA|Z 9
SPAIES] FA12 olAeks W] BBl Yol FHHA”.
olohe dzdom mm w9 FYlN 23H 2-
phenoxychromone®} prenylflavonoid A€<2 s ¢
ikarisoside A7} LPSE &/4J3}E RAW 264.7 A|Z9] 43
W AT 5 Lol FEHALHY, B A7) A3
HAFE Folo] E¥E B FEEC| AFTELE FET FA
TERdA 7+ 24 W 9FAZEY J&E JAT 5= A
&g 2usgnt’. 53 & (2009)2 BFFER Az &
¥ EFEE0] LPSE 431 RAW 264.7 A7} EH|gh=
NO, IL-12, IL-1B3, IL—4, monocyte chemoattractant
protein—1, granulocyte macrophage—colony stimulating
factore} IL-109] F8]& 28T 4 = 7S A
o, matd olf A% ATES YAMZY) B wE

= 53 Ay 84 &S0l 22T e 7HeAEE AN
Sh, BHOfStof|l A &g 7ol 2 B¥E Y EFEE0
ARA o2 QAN 2 B 24T 5 YA o7 o]¢}
W ofF] 7|d AR e A e AdEeE BE
stEth wEbA 2 dAFolAE B¥E & FEEC] e
f M ZFQ] RAW 264.7 NZoA LPSe] gt A5
W50 @St mAl= I ol Bld ofy 7de A
a7} sk,

LPSE % /379 Alzdo] Z3he WsazA A=
#Ho| EAste HEAQ A FA A +8A9 4FA
Toll-like receptor 4 (TLR4)%} ZAg}Isle] iNOS, COX-2,
IL—6, IL—15% TNF—eE Z3T oFd d5mA A=
AXE 2230, AR Zl A LPS Aol ste] G=g
dZF il AAE F NO= SAHELFToE M E o] 2244
Wi B Al Y PAA e HAAZEY AA Boft
o0 o] vlma Zheks Ao ojste] NO A4 #7E
4T 5 o], dAAZE Z-83 gt Aol FEA
Aol 4% Alo] §EE ANt FgE o] gt B Ax
NN E¥E & 55, EWES AAHX= RAW 264.7 A=
ol A LPSe] &Jsto] $7He NO A4S 5% &z A
st e dEtliglew, 100 ug/mee] EWE A 2]of 2%k
NO A9 Zarto] LPS HA|AH 2ot vlwste] FAHO=
folatant, E3 100 ug/mee] EWES] 2%k NO A4 <] A7}
EWEQ] Al E/olu} iNOS Tl d 2hlo] a4 &4 A7t
obd iNOS9| HAF - 7]lgE MTT &4, immunoblot

24 9 real-time PCR £4-& 53l g2t £ A4
100 wg/mee] H=o4 EWEZ} iNOS o] &]of| LPSo| 2|3}
Z7ket COX-2, IL-6, IL—18%t TNF—a2] HARS AIsH4 T
a8, & (2009)2 BFFE0| 9 A B¥E E FE
Eo| LPSe|| &J3te] §=5 NO, IL-189] §3& ZaA R,
TNF-q9] $2& JAIsA £ Hustge'?, ol e
A9 Aol EFEY AR, FE2E Az 02 &894
259 89lx, LPS ¥= 2 A A7t AHFA cytokine
Aol dolsty o2 ZaE &3 AR FAEH o]

3 T4 A7 298 AR A", oY A=
EWEZ} RAW 264,7 A|3zolA thekst EF w7 AA-E2 A4
of BAst= FF AARIAY 24& Fdto] 95 JA £50l
U= UEpdict,

NF—¢B¥ iNOS, COX-2, IL—6, IL-18¢} TNF—a2] A
AE 2-EE 35 AARIA F shtot ™ Lpset 2%
sto] BAJ3HE TLR4E= TIRAP, MyD88, IRAK, TRAP6 59|
A= EZAE P45t TRAP6S] 63 A lysine 2710
oH|FE a2 2283, kB kinase (IKK)9} TAK1S B4
A BAEHE IKKE kBed| Q4kelel Halg £33},
NF—«B/IxBa HZH 27¥ d2]" NF-«Be o2 o]F35t]
FA FAA] z2uE o EXsk= 5 -GGGRNNYYCC—3’
(R, purine: N, any base; Y, pyrimidine)& <143t 2%
o, B AL AE LPSTF [kBa® 14HS}, 1xkBa®] 3,
NF—¢B9] & Y| %2 W NF—«B9 DNA 235 F7HIA
o, 100 ug/ml2 sEolA EWES HAX+& LPSe 23
NF—«B #dH A5 EXEY E4TE ZF JA 590, E3H
LPS& TLR4E 53 4% HE & 5319 MAPK kinase
kinaseql TAK1S& 43A1AH MAPKY QI4Hets 48,
MAPK 2]&4 HARIAES] &493} (¢, activating protein—1)
£ Bl 9% whgg 2@y, a8y, 2 ATl EWE7}
MAPK A& &3¢ Qlitstol] WA= 93 A4tet At
EWE®] HAA = LPSo] st F7Hgt p38, ERK1/2,
JNK1/29] Q14sE ¥SA7|A] Zstqtt. wets EWEE
IKK®] &A%} dAE 2-ste] NF«B A3 Exhe A9
Ao g AAIFE AL R FHHTY

2 Aol AHgH BEE EFEE E A9 g o
FoA &, BEE AT ARES AHgEgon”) dgdr
ol A ultra—performance liquid chromatography #4&
53}o] EWE] icariin, icaritin & quercetin®] Z}Z} 83.64 +
4,17, 20.41 + 0,03 ¥ 1,83 + 0.08 ppm = A2
golslH o™ (data not shown), icaritin®} quercetin®] o}k
7124 3 ol o3 f =9 Akshy AEHAZHEE nuclear
factor erythroid 2—related factor 298] EA3IE E31o] A
22 BEsted 78S FHstdct. &l icariting
zymosan =4 E4E 2dit LPSE EAstE didAl=
maofA p38y JNKO| Ast AE FIte EFA
cytokine®] A4, WEL g @ T4 282 ARt om>,
icariin®} quercetin< phosphoinositide 3—kinase/Akt%}
NF-«B A% AY £x49 24& 35t €45 94 a5
VR A B Ao = EWEY E48 3 29 A%
ALY A% IA 552 A3 23, 3-30 pMY] A JAGE9
AAA7F LPSell &ste] F715E NO A4E FAZLE {9




RAW 264.7 M|Zo| A 123%#E & 259 nuclear factor—«B JAE T3 F95 &3 27

S GA® 4 9hee RS Teu £ Aveld 9%
oA %52 YEAE 100 ug/ml 2] EWES] g-7E 3 9
AEARE AA HEE M Homs EWES o 4%
A4 552 3 TY ARALEL A3 ZAAN ABEHAR
2—phenoxychromone, prenylflavonoid, ikarisoside AE
ZY ThPI GBSl BPHOE AgIAGL Row &
Qe olo] Y3t T4 ATV Wa T ROz Qe

v.a &

LPSZE &43tH RAW 264.7 A XA {££E & FEE9]
A3 uiA A& L ME Y] AT B} w]R|E S A5tk
a2 A28 A9iH

1, LPSE ZAJ3lEl RAW 264.7 AlZoA B¥iE & =
B9 A A& INOSS| AAF 2E& T3t NO A4
SR A=

tlo

2. LPSE A3l RAW 264.7 N|Zo| X B¥E &
29 AA A& COX—22] HAE A

e
iy

3. LPSE @435l RAW 264.7 N|Zoj| A B¥E &
29 AXA = IL-6, IL—18, ¥ TNF—a2] HAS oA
skt

g
(e

4, RAW 264.7 NEZANAN EEFE E F2E AAA+=
LPSo| 93t 1xkBa® {14H3}, 1kBa9l £3l, NF-«B9
8 Y £33 NF-«B2] DNA 23HE A st

5. B¥ES A® AEQ icariin, icaritin, quercetin<
LPSe] &Jgt NO #/4& A8t

el 2
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