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Anti—inflammatory effects of Lespedeza Cuneata in vivo and in vitro
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ABSTRACT

Objectives . Lespedeza Cuneata has been used to treat leukorrhea, asthma, stomach pain, diarrhea, acute
mastitis, in Korean traditional medicine, According to recent studies, Lespedeza Cuneata has antioxidation,
hypoglycemia, cell protective, insulin secretion, whitening, corpora cavernosa smooth muscle relaxation and
antimicrobial activities, but it has been rarely conducted to evaluate the immuno—biological activity, The
present study was examined to evaluate the anti—inflammatory effects of the Lespedeza Cuneata MeOH extract
(LCE) in vivo and in vitro,

Methods : /n vitro, inflammatory mediators, such as cytokines, nitric oxide and prostaglandin Ez were detected
after the addition of LPS with or without LCE in Raw 264,7 macrophage cell line, /n vivo, anti—edema effect
of LCE was determined in the carrageenan—induced paw edema model in rats,

Results : In vitro assay, LCE decreased release of nitric oxide (NO) and prostaglandin Es (PGE2) via suppression
of INOS and COX-2 expression, LCE inhibited the phosphorylation of IxB indicating the suppression of
NF—-xB pathway. In vivo assay, LCE significantly inhibited the formation of paw edema induced by
carrageenan injection in rats, LCE effectively inhibited increases of hind paw skin thickness and inflammatory
cell infilterations,

Conclusion These findings demonstrate that LCE has inhibitory effect on inflammatory mediators in
LPS—activated Raw 264.7 cells and on paw edema in carrageenan—stimulated rats, showing the possibility of

anti—inflammatory use of Lespedeza Cuneata,
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RERFS S, Siite, BoivaiEe] &5l ol i,
EIR, g, AT, WE, B, M5, NGUERE, i, FTHEE
%, BUOWER, KH, ARE 59 A= EgAnt?

WRAIFe] F8A4H 22X pinitol, tannin, B —sistosterol,
avicularin, juglanin, trifolin, quercetin, kaempferol,
vitexin, orientin 5 §g3at1'97? 9 Roz IHA 9]
on, ol Rl FastE?, @dgstan?, A
zesan’? ded o a0, gASWA YD
ojgbEat? gFaw’ So| glgo] RIEAL, E3] wiir
Hete 222 A8 2 mwadtV7 goo g

ok A ATEA RIS MR R, BRI, BHEE A,
] AMSAS 2AATIAL. @A gaAe] K
o et

Jeu, tREAFTY dEsaTe O 71 B3 A A
Tl Agoz A= wEM WEkeFEE (Lespedeza Cuneata
MeOH Extract; LCE)o] LPSZ &AlE Raw 264.7 A|3Eo|
A9 ARSI A (nitric oxide, NO) A¥Al, inducible nitric
oxide synthase (iNOS), cyclooxygenase—2 (COX—2) ¥&d
9 inhibitory kappa B alpha (IxBea ), nuclear factor—xB
(NF-xB), tumor necrosis factor—-a (TNF—a ), interleukin
-1 (IL-18 ), IL—6, prostaglandin E; (PGEs) 5% €%
AEE d oudt FIFE A=A AHET =3
carrageenan®® FE3 SAES EEE o]83sto &R
9 YAF aHE AHEIA} B A3E AASt Fogt 2
e 7ol Baske violot,

A=

2289 Az

HEAFE AR () ellA —T“?J@}"fl A& AAT
e 400 g2 F3olo, T0% HERE 5 Lo Y 397t &3t
T F2ES AzZ 13 o8k 3000 X gﬂw 3&7 4
Huelstgnt AuEe F AZANS Hste] 0.2 m filter
(Nalgene, New York, USA)Z o33t o] ods
rotary evaporator (EYELA, Tokyo, Japan)Z ZZAZAZX3s}
o 30.4 g& @ASlew, AN wi7RR] —20ColA EHastgint,
LCEY 488 7.6%%2H in vitro APIAE dimethyl
sulfoxide (DMSO)ol| o AR3IFoH, in vivo AFA
L polyethylene glycol (PEG)o] o] A3

!

»ﬂ
1:5

2. A%

Lipopolysacaride (LPS, ZEscherichia coli 026:B6)=
Difco (Detroit, MI, USA)°llA], fetal bovine serum (FBS)
I} antibioticst= Gibco/BRL (Eggenstein, Germany)=zZ%-
B FYstgen], A= BD Bioscience (San Jose, CA,
USA), Cayman (Ann Arbor, Mi, USA), Zymed (San
Francisco, CA, USA)A FY3t¥a, NC paper=
Schleicher & Schuell (Dassel, Germany)ollA] F+UsFAL,
BCL Western blotting detection reagents= Amersham
(Bucks, UK)olA FYstct, TNF—e , IL-15, IL-6,

COX-29] Enzyme—linked immunosorbent assay (ELISA)
Kit: Pierce endogen (Rockford, IL, USA)olA F3}
t}, 3—(4,5—dimethylthiazol—2—yl)—2, 5—diphenyltetrazolium
(MTT), 7]1¥A|¢l carrageenan< Sigma (St. Louis, MO,
USA) A sttt

3. M=uj

Raw 264.7 Al*(murine macrophage cell line)= 3%t
HZFL23 (Seoul, Korea)ollAl FU3tF. 2™, Dulbecco s
modified Eagle’ s medium (DMEM)o]l 10% FBS, 100 U/
m¢ penicillin @ 100 ug/ml streptomycine &35t viR| =
ARE3Ee] 377, 5% CO» incubator (Sanyo, Japan)ollA] Hj

oFstglct AT BE AEZL 80~90%2] A=A o)A

AR, 20 ANE GA B2 AlZTk ARSI

4. NIZ AE& 34

Raw 264.7 AMEZZ 96 well plateo] 5x10" cells/well2
223 TS LCEE S48 2 Ax|eld Az Y=L 13
Ak, Az 3, 10, 30, 100, 300 (ug/m0)®] =2 LCES
AR Fofl 37T, 5% CO29 FHo] FAEE ujUrIolA
HjeFetaitt, vl & AEA|E] MTT (0.1 mg/ml)E 50 wl
Y 4XZE BEEAIZ] 3 HiRE 2ALSEA AAStE A"
formazan crystalse DMSO®|| o] Titertek Multiskan
Automatic ELISA microplate reader (Model MCC/340,
Huntsville, AL, Austria)E AME3StY 570 nmollA 4=
£ AT AZAEEE g2 HE HEEE YE
A,

absorbance of treated sample

viability (% control) = x 100
absorbance of control

5. NO Agkh'ﬂ: _é_ig

Raw 264.7 NZ22¥g AH NOY o2 A vkl
Zo] EA3H= NO™ 9] FYZA Griess A o]g3l =
Aot ks AYstd Al AW 50 wlet Griess
Al°F (1% sulfanilamide in 5% phosphoric acid + 1% «
—naphthylamide in H.O) 50 wE 96 well plateso] &3
St QHAoA 108 B¢t BFSAIZl ¥ Titertek Multiskan
Automatic ELISA microplate readerE ARE3}S] 540 nm
oA FP=E =HsAct NO* 9 %EL sodium nitrate
£ Aot FTHEE SHst BF TS Ao

6. Immunoblot analysis

Lysis buffer (20 mM Tris—Cl (pH 7.5), 1% Triton
X-100, 137 mM sodium chloride, 10% glycerol, 2 mM
EDTA, 25 mM §g
—glycerophosphate, 2 mM sodium pyrophosphate, 1

1 mM sodium orthovanadate,

mM phenylmethylsulfonyl fluoride, 1 mg/ml leupeptin)&
Agote] THAS 25T FHRAL St
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iNOS, COX-2, NF-kB 9| T 2&2 zp chuizof
Solel YA Agelol WS Wz RHalge
™, 22} A= alkaline phosphatase conjugated anti—rabbit
£ AREstent, oA HES ECL Western blotting
detection reagents (Amersham)& ARE-3to] @AY

7. Cytokine A

Cytokine2 &43}7] ¢3ste 6 well plateoll Raw 264.7
HNEZE 5x10° cells/mZ B331 LCES =¥z 2|3t
o2, 1A7F 3o LPSE AHA|st4tt. LPS X‘V\] T 7+ A
£ A%t cytokineZ &4t +AE Wi+ HI=R &
AstAY, &H 7K -70CAAN EEstEth TNF-a
IL-18 ¢} IL-6+ ELISA KitE AMEste] Z3sigon, A
3 o] HHH-S manufacturer's instruction®] @tk

8. Ad5E ¥ AX
AYEES 459 9 Sprague—DawleyAd £ 25 (130-160
g)E 104 53 Ao FSAZl & A AMgstaen, A
SA AL &x 20-23T, €% 60%, 12A17F HIF7|E
8821, Al& (Nestle Purina Petcare Korea, Seoul,
Korea)?t 2= A4-5A4 AFHs=E st

AL 7]19AQ] carrageenan (100 wl/rat)Pe T31EARSE
& carrageenant-C &2 319921, carrageenandt dexamethasone
(1 mg/kg, P.0.)& FoI% dexamethasonew, carrageenani}
0.3 g/kg® LCEE E9%t 0.3 g/kg LCE, carrageenan
I 1.0 g/kg® LCEE F3% 1.0 g/kg LCEZLE R4
o, Zr &9 ngE SulEl2 F9th dexamethasoned:
LCEE 4% &% wg 13 Fostgon, upxqt EFy 1
AIZF & carrageenans 100 ul/ratZ rate] LE2Z Whjict
of FYstqrt.

9, ¥ BZ (Paw edema)?] $& ¢ &

497 oFEE T3t 1A]F ¥ carrageenans Foi3}]
Ok Hzo fuizith @ B9 4L carrageenand F
4ZA (0AZHT FYF APER (1, 2, 3, 4A 3D FF5
A7] (Plethysmometer, LE 7500; LETICA Scientific
Instruments, Spain)& ©]-&3lo A3t}

0. 2FA7 9 FAA

I 250l mX= LCE9 Eﬂl% Brkl] fJ8le, carrageenan
o2 zo] R ¥ 2| L2 54 WRolhE HuiL,
#ixe U 2 dmige] o2 @75—__]21];._ 2Hsto, 10% &
gl 1AQAT o 25 9 gty ZujE AA|sk,
3~4 9 longitudinal AHE A&l Hematoxylin—eosin
dAE Ak, Fstdn (Nikon, Japan)dollx] #zst
et Kim 57 #9e WA, UE U weke w5
(oA za)e FAE m TUE 408 @uF AofofA
AFFGAESZR]  (DMI-300 Image Processing; DMI,
Korea)E ol§3to] Zzt 23siom, 242z 1| mro] 25 o

dhtg gjie) A{d FFAxY 8 AFIAEALIAE
ol-gste], 200u] @Au|F AlokellA STt A =
mean = SDE Uepfiglom, AXF7HY] {942 one way
analysis of variance (ANOVA)Z 733t & Newman—Kleuls
test2 AHASEH FAF F94 FHLE p<0.06 E=
p<0.012 st5tt,

4 ¥

1. M3z &g ulx&= JF

LCE 30, 100 (ug/m0)®] A7} LPSZ &AsE Raw
264.7 MZo)A NOL S TAAZl Ao, LCES A=
Aoz Qg NESY oA gt AYA, oldAE &
Qlsl7] ¥sted, LCE 3, 10, 30, 100, 300 (ug/ml)& Raw
264.7 Azl AFskaL 24A%F Fofl MTT assays ©]-&3t4
MEAEES S5

NEZAQZEEEA A3, d2F2 100.00 + 8.03%, LCE 3

ug/mi-, 99.88 + 9.26%, LCE 10 wug/ml 100.50 =+
4.8%1, LCE 30 ug/m-& 99.52 + 10.55%, LCE 100 ug/
ml2 93.01 + 8.93%= |3t MEEAFE YehlA] ko
o, LCE 300 ug/molAE 59.03 + 15.28%% (p<0.01) &
o5t ME=EHE Ueplth (Fig. 1).

Cell Viability (% of CON)

na
=

o
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Fig. 1. Effects of LCE on the cell viability in LPS stimulated Raw
264.7 cells.

Raw 264.7 cells were treated with 3, 10, 30, 100 (ug/m@) of LCE
dissolved in media for 1 h prior to the addition of LPS (1 ug/md),
and the cells were further incubated for 24 h.

Data represent the mean = SD with eight separate experiments,
* significant as compared to control. **0.01.

2. LCEZ7} NO°j| u]x]& g3

N EFZA LCEQ NO AAAARAEE B3ty st
LCEEZ 3, 10, 30, 100 (ug/m0)9] =2 LPSe| 2J3f &4
3t Raw 264.7 NZo HAEs] AYEHE NO¥E &3
stk LPSTHRE: A% FolAE gzl Hlmsty
333.08 = 16.78%% YEtHo] FsA F7FstsTt. LPSel
)3t o]&gt NOC Z7}= LCE 3, 10 (ug/ml)o)A= 353,04
+ 44.84, 358.66 + 25.80 (%)E NO2| =712 A5
E3tgAgl, LCE 30, 100 (ug/mO)ellAe ZHZh 307.80 +
11,34 (LPS ©=9] 92.41% 4Z), 208.87 + 7.77 (%)
(LPS ©E=29] 62.71% 42)2 NO9| TS 29314 7HAA|
Atk (Fig. 2). 2322, B dFoxE NOY S +9
A AAskL, AEZELS YelA g LCEY =2 30,
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Fig. 2. Effects of Lespedeza Cuneata MeOH Extract (LCE) on the
production of NO by LPS,

Raw 264.7 cells were treated with 3, 10, 30, 100 (ug/md) of LCE
dissolved in media for 1 h prior to the addition of LPS (1 ug/mQ),
and the cells were further incubated for 24 h. The concentrations
of nitrite and nitrate in culture medium were monitored as
described in the materials and methods section.

Data represent the mean = SD with eight separate experiments.
* significant as compared to control. **0.01.

#, significant as compared to LPS alone, *p<0.05, ##p<0.01.

3. LCE7} iNOS o] u]x& 9%

LCES] NOAZA Aol BHE iNOS9| TdS H7lsh]
9)3}e] Western blot analysisS ©]83to] SkEX]z] 9] A
Z4 YellA9 iNOs @iid el HAZE AT LPS A
AA)elE iNOS izl o] tze] vlmste] £71519
o, LPSe] LCEE 30, 100 (ug/m)& A3 HA@ZolA
L iNOSQ| wragfo] LPSHX|o] Hlwste] zhistgon,
ol LPSolA el iNOSH@ZT vlmstg& W LCE 30, 100
(ug/m0)L 22t 81%, 61% S=olgith (Fig. 3).

S — e | INOS

1 59.2 483 355
T———— A ctin

CON B 30 100 (pg/ml)
LPS (1ug/ml)

Fig. 3. Effect of LCE on the induction of iNOS by LPS.

The levels of iINOS and actin protein were monitored 18h after
treatment of cells with LPS 1pug/md with or without LCE 30, 100
ug/ml. Equal amounts of total protein were resolved by SDS—PAGE.
Expressions of iINOS protein were determined by immunoblot
analysis using INOS specific antibbodies. The values in the
westernblot indicate densitometric scanning results. The actin was
used as a loading control.

4, LCE7} COX-2 ¥ njx)&= 43

Raw 264.7 AzZo|A LPSe| & &A43t== COX-2+
arachidonic acidE® HWHIA|A PCGES AAsHH, o= 4=
S Ee WA A Fag 4TS gt

2 dFo)A Raw 264.7 Al LPSE AHs ALo:
COX—2 iAol wao] 2713t om, LCE 30, 100 ug/ml
2 LPSA Aol vlwsle] Z4astrt, LPSHXZS COX-2

Vol, 28 No. 4, 2013

@ vwstdS ol LCE 30, 100 ug/mie
64% F=oIHt (Fig. 4).

2z} 86%,

1 45 385 292

‘ — e w— a» Actin
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Fig. 4. Effect of LCE on the induction of COX—2 by LPS.

The levels of COX—2 and actin protein were monitored 12h after
treatment of cells with LPS 1pug/md with or without LCE 30, 100
ug/md pretreatment (i.e. 1h before LPS). Equal amounts of total
protein were resolved by SDS—PAGE. Expressions of COX—2
protein were determined by immunoblot analysis using COX—2
specific antibodies, The values in the westernblot indicate densitometric
scanning results. The actin was used as a loading control.

5. LCE7} PGE2¢] u]x|&= g

Fig. 4014 LCE7} COX-29] W&dE 7470 wef, PGE;
o] FFS stk LPSAX oA PGE= 2962.388 +
220,83 pg/mlE hEFY 960.59 * 36.61 pg/meol B3}
o] PGE; A& HolstA (3.834) S57HAHL2H, LCE 30,
100 wg/mee 242+ 2116.65 + 240,50, 1392.12 + 217.36
pg/m{Z LPSE $x¥H PGEE FosH sxo&zo=z
AaAFeH, ol LPSolA9 PGE:# HwstES o
LCE 30, 100 ug/m0& Z+zZ} 71.45%, 47.00% Zo|ich.
(Fig. 5). o83t Az LPSY LCEE Ao Hslge
o COX-29] Ao AAIE Ztet Lx|gict,

1]
3000
T 2500 =
=4
£ 2000
i “
O 1500
o
1000
500
0
CON LPS

3 10 30 100 LCE pgimi
Fig. 5. Effects of LCE on the production of PGE2 by LPS,

Raw 264.7 cells were treated with 3, 10, 30, 100 ug/md of LCE
dissolved in media for 1 h prior to the additon of LPS 1 pug/md,
and the cells were further incubated for 24 h. The concentrations
of PGE2 in culture medium were monitored as described in the
materials and methods section.

Data represent the mean = SD with eight separate experiments.
* significant as compared to control. **0.01.

#, significant as compared to LPS alone, *p<0.01.

6. LCEZ} NF—k B(p65)2t&io]| O|xl= H&F

Raw 264.7 AlEZEo|A 2] LPSA=2 toll-like receptorE
$3te] NF-xB®t NF-xB A @l (I-xB protein)2]
ERE JADNYS ANSAAT, NF-«BE oz
Aet=E sto] INOS, COX-2 59 ZHAE F=5tA "t

B dpoHds AEZo|AQ p-IxBa, 3AEI |9
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NF-xB @4 4dg F7tant, MZEA p-IkBa &
LPSHX]o| gstoq dizs div] 3.098 F7Fetgevt, LCE
30, 100 (ug/md)= Z+Z+ 2.784H, 225824, LPS X X|wd]
vlwate HAEQY (Fig. 6A). AEFHNAY NF-—« Be
LPS HxJe @& djz diy] 3,178 J7lst8 ey, LCE
30, 100 (ug/m0)e] AR &l3te] NF-x B2 1.044Y,
0.668124] LPS Ax|Fe| vlmste] HAAEITH (Fig. 6B).
olgigt A= LCE7} Ik Ba &9 KBE AAStaL, NF—«
Bo] SAYE dAste] ASWMER S JATE vEpdTh

A
) ‘ W m— e aww | P-lkBo
Actin
CON - 30 100 (pg/mli)
LPS (1ug/ml)
B
) NF-xB
Lamin
CON - 30 100 (pg/ml)
LPS (1ug/ml)

Fig. 6. Effect of LCE on the induction of p—lx Ba and NF—« B
(p65) by LPS.

The levels of p—IkBa, NF-kB (p65) and actin protein were
monitored after treatment of cells with LPS 1 pg/md with or without
LCE 30, 100 ug/md pretreatment. Equal amounts of total protein
were resolved by SDS—PAGE. Expressions of p—-lkBa and
NF—-k B (p65) protein were determined by immunoblot analysis
using p—lk Ba and NF—k B (p65) specific antibodies. The actin
was used as a loading control.

7. LCE7} cytokine®] ®]x]&= <33

EZuA A F IL-18 & WINZE S dF
H2-S oj7fist, HES $Edl= cytokineCZA, T AE
o g3k B Az A&Tte ] Qb B Ao
£ LPSY A= gste IL-18 ¢ £H|7} 320.67 =+
34.80%=2 Wiz3I vlmste] 3218 FolskAl F718Ach.
LCE 3, 10, 30 (ug/m0)& 2+ 320,74 + 29.77%, 315.64
+ 33.92%, 293.71 + 23.65%2 X Q2514 A|51A] Bs}
Foit LCE 100 ug/mee] HZo A= 232.11 + 28.56%=
S5t ZAAHATE ol LPS ©EA R 72.84% 4:2F0]
Aok (Fig. 7A).

IL-6+= plasma®9] 23} 9 F4& £Xst1, FA9 £
HS S4B cytokineo| ™™, -6 @% R9jolA ¥
A Ee 225 g Aoz dEA oY 2 AN
LPSE IL-69] A4S 11383.73 + 791.99%= thRd
H|waste] 113844 $-ol8tA] Z7HAF . LCE 3, 10 (ug/
ml)L 10620.00 + 653.03%, 1072053 + 821.63%=A
oA JAIBHA Eatgeu, LCE 30, 100 (ug/m0)9 &
oA 992053 + 603.23%, 3795.73 + 167.42%=
Qo5kA  gAANFATE ol LPS wEARC  87.15%,
33.34% 0|t (Fig. 7B).

TNF-a & WINZE, 3FAANETE 43, HES

=

L TF= cytokineo 22, B o)A LPSE TNF—¢ o &
H]S LPS, 13816.13 + 1497.72%2 tjZFo| bv|wstd
138,164 25k S7HAAT. 18U, LCE= AlEY s
ZoA FoJt ATE Fx=5kA] Bkt (Fig. 70).
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Figure 7. Inhibitory effects of LCE on cytokines production by
LPS. Production of IL—18 (A), IL-6 (B) and TNF—a (C) were
measured using the medium of Raw 264.7 cells cultured with LPS
1 ug/ml in the presence or absence of LCE. Raw 264.7 cells
were treated with 3, 10, 30, 100 pg/m LCE for the 1 h, and
continuously incubated with LPS,

Data represents the mean = SD from three separate experiments
* significant as compared with vehicle—treated control, **X0.01.
#, significant as compared with LPS alone, #0X0.05, ##p0.01.

8. LCE7} carageenan®® fx¥ 3F9
FEo v %

LCEZ} in vitroolA |ZAEAL JAITFS Felsia,
LCEZ} in vivoolNE §% E59A ZHgo] J=AE 3
71817] 9I8tYd, carrageenan = 3F < T HEF mulofA
AsddEasS Frketart E BEE &3 4w
carrageenans FYT FolAE 0, 1, 2, 3, 4 Azl 4z
1.57 £ 0,08, 1.93 £ 0.09, 2.29 + 0.18, 237 =+
0.15, 2,31 + 0.13 (a)S YHEHHol, FF & FFo] &
WEQom 1, 2, 3, 4AIZR OA|ZH vlaste] Z4zF 1,23,
1.46, 1,51, 1,479 & RFo] F7isidct, 28u, & 1%
&= ¥ dexamethasoned AX|E oA+ 0, 1, 2, 3, 4
Alzroll Z+2F 1,59 + 0.05, 1.67 + 0.10, 1.67 + 0.99,
1.62 = 0,06, 1.57 = 0.09 (er)E YEFHO] carrageenan
RS A% Fo vlmste] 1, 2, 3, 4AIZt foleh W 2
%9 JAE UEMA L™, carrageenan®]| B|X3st 1, 2,
3, 4X7kell Z+2+ 1,01, 0.87, 0.73, 0.68, 0.688) $=Zo=
FENT S
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LCE 0.3 g/kg FANA+= 1, 2, 3, 4A7to] 1,96 +
0.10, 2,00 = 0.11, 1,95 + 0.17, 1.84 + 0.17 (ecn)Z2A]
carrageenan®| B]wsle] Z+zF 1,02, 0.87, 0.82, 0.79% 4=
Folglen, E3] 3, 4A|7te] fogt EXF9 JAIE UEY
k. LCE 1.0 g/kg BoAFolME 1, 2, 3, 447 1.97
+ 0,08, 1.96 £ 0,10, 1,90 = 0.11, 1.72 £ 0.11 (c)
Z A carrageenan®] B|udte] 2+ 1.02, 0.85, 0.80, 0.74
(%) ol eH, 53] 3, 4A7te] foJgt W 19 JAE

UERsit (Fig. 8).

P Vo ima e

Fig. 8. Inhibition of carrageenan(Carra)—induced paw edema by
LCE.

LCE (0.3, 1.0 g/kg/day) was administered to rats for 4 days
before the induction of paw edema. Paw edema was induced by
subcutaneously injecting a 1% solution of carrageenan dissolved
in saline (0.1 md per animal) into the right hind paw. The swelling
of the paw was measured 1~4 h after carrageenan injection.
Dexamethasone (Dexa, 1 mg/kg p.0.) was used as a positive
control.

Data represent the mean+SD of 5 animals.

* significant as compared with carrageenan alone, ** 0.01.

9. LCE7} carageenan2® Hx¥ 3o o+
240 WAL 93

Carrageenan® 2 G=% @ X0 wHEz 9 29 o
FAEZS 5 H7HE st 4 AHAY ¥
st APEES st BF EE Adsiad. A
A7 HEuBo] T carrageenan®o] 2.85 + 0.24 mm

om olZ3t TR FA= dexamethasoned AHA|E =
oA 1,04 + 0,16 mmZ carragenanwo] B3l 36.34%+=
o2 fosHA Aastgrt E3 LCEE 0.3, 1.0 (g/k)E
X8 AP = 22F 2.41 + 0,13, 2,15 = 0,16 (mm)
2 f95HA A4S o= carragenanwtol v 84.53%
9 75.31% ol (Fig. 9, 11A),

b B9l mEEAY QlojAE, carrageenany
1.21 + 0.07 mBoH, o]t HF] Fr= dexamethasone
2 XA oA, 0.83 + 0.07 mmZ, carragenantol H]
3l 68.66 TR Yt Attt E3 LCEE 0.3,
L0 (g/ke)E AXNT AFZolM= 242 1.09 + 0.04, 1.04
£ 0.08 (m=E FatA @43t ol carragenanttol
"3 90.13 ¥ 86.07% F=olAtt (Fig. 10, 11B).

£E @ WFold g EFAHEY 4= carrageenantt
A= 119.20 + 8.53%eH, olgdt EFANEY F7le=
dexamethasone2 AX|3F Fof|A], 27.80 + 3.56Z carragenan
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2ol w3 28.32% $EOR RS AASGT. EF LCE
£ 0.3, 1.0 (g/kg)E AAT A@Tolre 47 74.40 £
16,13, 57,80 + 8.93% FOJ5kA| Zh23kATt of= carragenan
2ol WIS 62.42% R 48.48% $E|Tt (Fig. 9, 124),

BZ o] dhtgo| A 9] g FSAH|ES] 4== carrageenan
TolAE 920,80 + 69.14g2eH, olgF FFAEY F7t=
dexamethasone® A3+ oA, 8520 + 14042
carragenanol| H&| 9.25% $EO2 Fo5H Hastg)
®3% LCEE 0.3, 1.0 (g/kg)E HAT APdZAAE 22
755.40 + 96.11, 511.80 + 72.092 A A
t}. o] carragenanol| H|3] 82.04% L 55.58% Z=Zo]
At (Fig. 10, 12B).

S0 o S A !
Fig. 9. Changes on histological profiles of the dorsum pedis skins.
The hind paw skins were separated and stained with Hematoxylin
and eosin, Arrow indicated total thicknesses measured. Carrageenan
control (A, B), dexamethasone (C, D), LCE 0.3 g/kg (E, F), LCE
1.0 g/kg (G, H) treated groups. Scale bars = 160 um.

Fig. 10. Changes on histological profiles of the ventrum pedis skins.
The hind paw skins were separated and stained with Hematoxylin
and eosin. Arrow indicated total thicknesses measured.
Carrageenan control (A, B), dexamethasone (C, D), LCE 0.3 g/kg
(E, F), LCE 1.0 g/kg (G, H) treated groups. Scale bars = 160 um.
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Fig. 11. Inhibitory effect of LCE on Carrageenan—induced paw
thickness.

LCE was administered to rats at an oral dose of 0.3, 1.0 (g/kg
/day) for 4 days before the induction of paw edema. Paw edema
was induced by subcutaneously injecting 1% solution of
carrageenan dissolved in saline (0.1 md per animal) into the right
hind paw. The Paw thickness of dorsum (A) and ventrum (B) was
measured 4 h after carrageenan injection. Dexamethasone (1 mg/
kg p.0.) was used as a positive control.

Data represent the mean = SD of 5 animals.

* significant as compared with Carrageenan alone, ** £0.01.
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Fig. 12. Inhibitory effect of LCE on Carrageenan(Carra)—induced
Paw inflammatory cells.

LCE was administered to rats at an oral dose of 0.3, 1.0 (g/kg
/day) for 4 days before the induction of paw edema. Paw edema
was induced by subcutaneously injecting 1% solution of
carrageenan dissolved in saline (0.1 md per animal) into the right
hind paw. The infiltrated inflammatory cells of of dorsum (A) and
ventrum (B) was measured 4 h after carrageenan injection,
Dexamethasone (1 mg/kg p.o.) was used as a positive control.
Data represent the mean = SD of 5 animals.

* significant as compared with Carrageenan alone, ** X0.01.

o FE

vleg], Aol So2 Eele Wi (Lespedeza Cuneata

G. Don)2 s, miFE, &its, BoeiEe a%ol
Slol ik, SBIR, aE, AT, WE, B %18, /NS,
HHE, ITEHE, TR, RE, &MRUEA 59 B &8
g,

FQAR O 2= pinitol, tannin, B —sistosterol, avicularin,
juglanin, trifolin, quercetin, kaempferol, vitexin, orientin
5o st Qe Ao geiA glom, AT R
FAe A4FEEI ReFEEe Fastan e 8
e 59 Fgdetad' 7t RuEm, wEM deeiE
£9°| RIN-mSFA|ZA A ZAzkpag o] &3t 4151d AEH
20 dgte] HEREsan? A42ZE0] RIN-m5FA|EZ
A 5mMe] Zetd Ao it NEZzRSHEI 9 Qe Y]
FHaR 7t e Aoz HuHyth EI I FEEL
tyrosinase monophenolaseE 36.3%, DOPA Ap7His=E
16.3% <Alste] nuEats bW gEap wE2sEy
22238 B30 tyrosines ARA0Z G| Buy
Adom, KEIFS SAHEA] BHIS o|gA ', B
ZeA, HRA, Aol Wigt FHETTE S
Yo] R JAH HuBA RIS IR LA, I
Bets, aPEE %, RS AN 2AATIAY, @A) 7
2x7o] Bl glcp,

v, kRIS dEEsaaket O 7)de Wit Ave A
Pt AgoR A= HergE &9 %M (LCE)°] LPS
2 @€ Raw 2647 AlZoA EFuEE LA vX=
BF Y9 carrageenan®® =3 FAHEFT EdoA o9
FdF anE AR

S YAY S AN WA E7HER
[e]

Som RN GFUSES U AT ATud o 9
9% 5= oo =2 RS A%eA L PP 93
of FAZFUSe o AR ) ¢ R fAT 5 U,

NO¥ nitric oxide synthases (NOS)ZEE AEL=H,
NOSE Zr o&Foln z|&&og2 WHAEE constitutive
NO synthases (cNOS)2} Zrs H|QJZEZo|n A=FA| $LE
L inducible NO synthases (iINOS)Z EFHtl oiRAE
= LPSU AolEslele] ols) 23S wew iNOSE Ed)
L-arginine® 25 thFe] NOS A4,

NOE AlZUYolA Ed=xd, s3FHY, P, JA3AGE 5
ox Fast 98- sHATE, =] NO+= septic shock,
72N e, BRPNFAY 5 fIelE I, ol
7hgel NO A JAAE dF5ur3e 2EAZA 9] 7Hs4
2o NOGAS| gt A7k EdsiA o] FoX|aL et

gutd oz LpSo| ol &3k thiNZY dFukEele
pro—inflammatory cytokines, nitric oxide, PGEz, iNOS,
COX-2 5 thge] dzdigdol AR, ZgFolA
NO%- neuronal NOS (nNOS), endothelial NOS (eNOS)
I3 iNOS AI7HA] F&je] NOS7I 1e™, nNOS2} eNOS
= AE Yol A 2ASHAIE, INOSE FEfat A=l 23
g, o]5 37H4] NOS% iNOSe &gt NO AjAdo] Ao
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oz gon ok WeHoz Fad 4L A,

LPSE @435 Raw 264.7 A|ZAA LCES NO A
AE H71517) 98] LCES 3, 10, 30, 100 (ug/m0)9) =
T2 AAYsl] PAHE NOYE 24319tk NOE vhy)
7} gol &3] ojHfLuz, HFgambEed AHESE &3
stgdch, LpPsel Ao st NOe tiRte| Hwste]
3.33819] =712 B o}, LCE 307 100 (ug/mO)oA: Z+
Z- 3,074, 2.08HlZ NOY FFE SSHA A2AH
NOZE {95H4 A= LCEY H& 30, 100 (ug/ml) &
%t NZEAE Ye|A ettt

LCES] NOAA Aol TH=E= INOSe ¥d 94| LPS
Az Aol dizte| Hlwste] 3,678 SISO, LCE
30, 100 (ug/m0)& ARF AFFofrE= INOS wraFo]
CONe| ¥|m3te], 2.86, 2.028]2 7ZHAstsct

COX-13+ 2% arachidonic acid® PGG:E, PGG.= t
A CcOXel|l 93] PGH.7} I, HEHOZ PGE, PGL,
PGDs, PGFar , TXA} HH, o]2 AFHS 554 9
S 3, EAo= Fofske AR dEA Stk 5%
SolA PGEs= EHRFIREE Z7HAIA WE1e] g5 2=
o spetrAde 7YY cox-2 =g 4FuHe 73
o] HEELE $xA 424, COXE arachidonic acidE
HEA 7= o] A GEE 3y, o]EL2 FEued &
Ao Foale FAoR dHA Ut o] F PGEXE EHE
AT ERERLE FTHAA HEF FF RHAR9
sfetrade 27T,

COX9 &7 %, COX-1& $AYHES, FARS3z2He-
T2 AAFALY FAof Bolshe A2E, NSAIDs ARE-
Al COX-1& A3ty 248 fdsle 39 ez &
HA Utk COX—2& FEFo=2A ASHS, AFE7UAAL,
cytokine 5ol 93] FEE<], ATAHAE, AIAFES T
oA Fad dg b,

2 dFoA COX—2% LPS XAl tize] vlast
of 3,094 Z71slgen, LCE 30, 100 (ug/m0)E 2.78,
2.25812 ZAAFTH LCEZ7F COX—29] @S AAIF ol ot
2} LCE7} PGEz) A& 9% F7istgct. LPSE ti2d
o] wl@sle] PGE.Z 3.83u] ZrHAzRCeH, LCE 30, 100
(ug/ml)2 PGE;E 93 szo&doz ZaAFTH o
2§ dat= LCE7} LPS 9§ COX—29] Id 9 &4S&
AAIgte g ¢Qlste] PGEY RS FosHAl #AaAHES ve
Wt

A5 FHAH INOSeF COX—2 Tl drdof Fojsh= A
ARIZAZE NF-k B7F tl#2Q AARREIRZE d#HA ot
5 Az AZed 2] o8] NF-x B pathway7}
ZA3lEo] iINOSY TNF-a S {3z @do] #esich
) NF-xB A9 Aol= IxBe, IxBf ., IxBe 59
oAk, 7P FHF AL [xBe 2 A b, autzo
2 NF-xBE A3 @Al [-xBe & 349 ez &
A= E2ZAstEo] AEA ZAdch IFASE I3
YRR I-k B kinaseE EAA|7]L o] 23] - B
a 9 N—terminal2%-E| serine¢] QlAISIE A|ZFO 2 lysine
o multi—ubiquitination=8A] proteasomeofA HEa|E T},
NF-xB/I-xBa E&AolA I-xBe & Edl= A=xZ9
NF-xBE #8l2, #2"d NF-xB7} doz o]5sly,
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BA{HA Z2rEd Z3ste] thofdt f3xke] HEs 5
A=

2 dAqere MEHoAS p-lIk Ba, HEFo|A9]
NF-xB @3 43 Fristgon, AZAA p-Ik Be
£ LPSAHA | oJste] tizFHt 3,098 S7Ft oy, LCE
30, 100 (ug/m0)el <J3) ZAENe™ (Fig. 6), HEZAA
o] NF-xBE LPS Ao 93] tjzgEct 3,178 F718t
Fou, JA| LCE 30, 100 (ug/mo)oll &Jdted NF-x B7} 2
23tk o3 A= LCEZF 1xBa 9 QAELE A3}
I, NF-kB9 SHHYE JAIste ASAER S JATS
et

Cytokine2 WAANZel TS E Z3sh= ThFeE A|azo
A AGEY, gl gt vhso 2 FAdEe] WEHEHt A
24 cytokine$l TNF—¢ , IL-18 , IL-6 & 847 ¥r&
oA Fast 9T v, tFPAE AHe dFHRSe] TR
H AR SARE WA o] F IL-18 & YWIANEE &
Aslete] ASHRE-S wivfist, ¥EE FESHE cytokine2
2A, T Az 843} B Al itz FAEY 9lon
W IL-6% plasma®9 B3} 9@ Z2& Exsw, A9
H|2 @488t cytokineol®™, IL-6% 9% R9JojA
A 2o 232 Yyt ez dEd Y. TNF-«

A2 F7he E, BE 55 #F 59 959 72
A A AFE dosAg, AHAZHQ Fvhe uA T
IH, AAFoz mEH] &L FIAA A% BrEFS
ARl 2F o] AL 7H4 e w02 9% NEES
SAJ3IAA IL-1, HMGB1 (high mobility group Bl1) St
22 ARIEFRI, agn dFd RIASLES ST
eicosanoid, A4, AL T3t 22 ti7fEES EY]
34 dto] AZuESS T U B,

2 Aol LPSY A= 9t IL-18 9 EH|[7F of
Zo] v|lwate 3218 FsHAl S7tetg e, LCE 100
ug/mee] FEANE FsA TAAFHLH, IL-6 FA| LPS
= Oz wlwste] 113,84 {osHA FUIEtEoH,
LCE 303 100 (ug/m)-Z F+E5HAl HFaAFHT, T34,
LCEE LPSol| 93 £71E TNF—a & RIS £+t

LCEZ} in vitrodlAl @Fi/HEZS YA w=t, LCE
7t in vivodl M= BFGA Zgo| JEAE FH/IE] Y5t
o, carrageenanfr= 3F o] W BF Bdoji AFAA S
< H7Fsl4th. Carrageenanfr= 3F ¥ 2E mde &
g7 4 95 55 mdott ¥ BEE &H9t ZHi
carrageenans FYF A= 1~4 AZte] §9% @ F
Fo] frEgleon, LCE 0.3 ¥ 1.0 (g/kg) FAZIAE 3,
4AZhl|, g W g ARAE YeRlch

ol ATAIN= R HEEEEE (LCE)O] in vitro,
in vivool Al B o8t FASAE-S UEPES ofueitt

2 &

HEEF HEESE2E (ICE)Y d39AasS B/ ¢
slod, in witro=A LPSZ TAStE HAxF gRINES

Rl

Raw 264.7 AJZoA NO , iNOS , COX-2, NF— B2
¥ 2 IL-18 , IL-6, TNF—« , PGE; 59 1|2 G

o ML o
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7¥tgen, in vivoollA carageenanl @ FLEH 3BFHeo] wfb
o uX= IS HUie v ohea 22 2ES Aok

1. LPSE NO9 AA4ZE sl S7H1zeH, o=t
S7h= LCE 30, 100 (ug/m0)] AR ofste] £
SHA A= S

2. LCEE LPSo|| o3 &4435tE Raw 264.7 AlEojA &
HEE [L-18 , IL-68 S5k AAIstHLeH, LPS
o o8] Wdo] Z71E COX-2, PGE; 9A] LCE®] ¢
sto] Zhasteict

3. LCEE LPSE 37he MZAA9] p-IxBa ¢ &d
S AAEtgen, AEFA 2 NF-xBe &ddS (9
3HA AT

4. Carrageenan 22 {=% 3F9 o HEo sty
LCE= TH¥%FA 9 & ASAES 4= 5 carrageenan
oz gird 4 B34 95 242 FYsHAl dAE)
act
AR .

o3t AIE Hol, KEAFS NF-x B} #AH =3t
AR A I @A ETRRIY gt A5 Aol X2
AT &89 = U2 AeE wgdHn)

e 2

o] =RO 2012U%E AR (ASI|&R)e Yoz T
AT Y wob =PE A7 (No,2012-0009400)
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