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Anti-inflammatory Effects of Omisodokeum

Yun-Jung Seo, Song-Baeg Kim, Han-Baek Cho, Chang-Min Choe, Soon-Yee Lee
Department of Oriental Obstetric and Gynecology, college of Oriental
Medicine, Wonkwang University

Purpose: The purpose of this study was to investigate the anti-inflammatory
effects of the water extract of Omisodokeum (OMSDE) on peritoneal macrophages.

Methods: To verify the anti-inflammatory mechanism of OMSDE, the
activation of nuclear factor-xB (NF-kB) and the phosphorylation of MAPK
were examined.

Results: The extract of OMSDE suppressed the production of LPS-induced
nitric oxide (NO), tumor necrosis factor (TNF)-a, interleukin (IL)-18, IL-6 and
IL-12 in the macrophages. OMSDE inhibited the degradation of inhibitory kB-a
(IxkB-a) and it suppressed the activation of extracellular signal-regulated kinase
(ERK 1/2) but didn't inhibit c-Jun N-terminal kinase (JNK) and p38,
indicating that OMSDE may inhibit the pro-inflammatory cytokine production
process by inhibiting the activation of NF-xB and ERK 1/2. Furthermore,
OMSDE inhibited the production of interferon (IFN)-B but didn’t inhibit of
IFN-a in the LPS-stimulated macrophages through the down-regulation of
interferon regulatory factor (IRF)-1 and IRF-7. The Oral administration of
OMSDE inhibited LPS-induced endotoxin shock and the production of TNF-a in
serum but didn't inhibit of IL-18 and IL-6.

Conclusion: These results suggest that OMSDE may be effective in the
prevention and treatment of inflammatory diseases.

Key Words: Herbal medicine, nitric oxide (NO), tumor necrosis factor
(TNF)-a, interleukin (IL), interferon (IFN)
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1, BEie, WAXR, KEHT, LFHERE
T2 FAHE, BRME 5ol 7ot
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quiE AH W AEY 5dH vk
o2 9 Ao A (redness), ¥R
(heat), —‘?—% ( welling), &% (pain) %
o] viepde. AA WYL gAMEE
gA st 7”, FA319 AMEE tumor
necrosis factor (TNF)-a, interleukin
(IL)-18, TYPE Iinterferon (IFN) %
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2 4934 A HRAET AWIHER
o] 34 9% wto7 #=% cytokine
%) endotoxin shockell "X+ <33k 2 7]
AL AFgA oz dotr A 3HH. A
BR{GEALK o] LPSE #A3td A A 2o
A NO, TNF-a, IL-18, IL-6, IL-12,
IFN-q, IFN-B 52 A3 2 AA 3
o] nuclear factor-kB (NF-xB), mitogen-
(MAPK),
interferon regulatory factor (IRF)-1,
IRF-7¢] 7]1Ael wX& 43S #23)
o fog A5 dd7lel Rase ut
ojc}.

activated protein kinase

I. s g 34

1.4 =&

1 Ry

C57BL/6 658 moused] #3& (F)
o2l Eu}e] 2 (S. Korea A A7 %)

oA st AMS-3IAH.

2) & Al

E A A%FHKS (BX4E)
o W&E ZA= ok A= 43
tw B23 A FYIF F A
ASgod, 149 HE £ o
<3 2 (Table 1).

£

Table 1. The Prescription of Omisodokeum (OMSDE)

Scientific name Herbal name Arr(lg;mt
Lonicera japonica Tuuns. FLOS LONICERAE(&#1) 12
Chrysanthemum morifolium Ramar. FLOS CHRYSANTHEMI(¥F%7E) 4.8
Taraxacum mongolicum H. AND Nazz HERBA TARAXACIGERH) 4.8
Viola mandshurica W. Brcker HERBA VIOLAECETH#T) 4.3

Semiaquilegia adoxoides(D C.)Makmvo RADIX SEMIAQUILEGIAE(SERET) 4.8

Total amount

31.2
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3 A <

Fetal bovine serum (FBS), RPMI-1640
9 A= wiFg& A2 Gibco BRL
(Grand Island. USA)A}, wjeF%%= Corning
(Rochester, USA)Abell Al F9labgich. A
Holl AME-® AleF £ chloroform, HEPES,
sodium dodesyl sulfate (SDS), LPS
(Serotype : 055 @ B5) S SIGMA
(St. Louis, USA)AF, A&l A% 84
]l anti-p38 Ab S& Cell signaling

(Denvers, USA)AFollA  F3d3lgd.
ERK1/2, p38, JNK., Actin 2 Santa
Cruze Bio Technology (USA)lA,

ELISAel AH&3 Anti-mouse TNF-a,
IL-1B, IL-6, IL-12 antibodies, | %%
TNF-a, IL-18, IL-6, IL-12&= R&D
Systems (Minneapolis, MN, USA)el| A
T4 A Y ZE AGS
AL 5F ooz Abgslsic

2. % 4

D Az Az

Age] AH4E FAE AREHEK
(Table 1) 24 =+ 624 g1 729 3
A FFLE AT 0E T HErEld
Hii o] 8 o} -70°C (Defreezer)ol
A 12A17 Fet B2 A3, Freezing
Dryer2 72 ZAZAAAM 37 g9 ¥%
< 499 I dejm 2ag A g
T2 ZoA filter (0.2 um syringe filter)
2 33 A3 F Ao Ao

2) 7 dAAxe wfok

Thioglucollate® ol-8-3te] 9FA 4]
AEE 7] $15ked 25 nl2) thioglucollate
Z C57BL/6 mouse®] &7} 1%101] ZFA}a}
al, 3‘3——_] o 3 AAZ 3 10% FBS7H
5% RPMI 1640 7 ml & =7} Yo 3

Absted A EE o, A FAIR §
294 /" M EE 4T, 1.200
rpmell A 587 AAE2s F 10% FBS
7} @HE32 1% penicilline] REH
RPMI 1640¢] #=dt o&, cell&
counting3l 4 1x106 cells/ml & 6cm dish
v} platedl] ¥F3te] WAIM E 7} v
RAHNTE 5% CO2, 37C wsk7lolA 3
AlZE Fot wieksta, A4S Y &
o disht} plateo] ®-Z3 HEZE HfA)A
T2 ZpFsled A3t

3 HNE AEEY 3

Pz AEES MTT #44Y
o2 ZAHYH. oA AE FAE &
A& 4 9l

AR 3 AEEL RPMI
1640 v Aol A 1x106 /ml&] W==2 et
A, 0.1 mg/m, 0.3 mg/ml, 0.5 mg/ml, 1.0
mg/ml F5olM AETDE X213 44
ZF Eo vieket H 1 mg/nld HEE uj
ok&t7] 3] MTT £ (05 %
3-(4.5-dimethyl thiazol-2-y1)-2,5 diphenyl
-2H-tetrazolium bromide)-& H7}stx 2
AlZF Fot wiekglel. MTT-formazan A
HEL TAg Lo L3 eh3o
(50% n.n-dimethylformamides *%3}
= 20% SDS &9, pH 4.7)& #H7lslo
L33t g, 20~24A17F Ft Wkt
o}. formazan®] - 570 nmell F4EHE
F& A3

4) NO® &

NOx: NOS &4ol ¢}s] L-arginineel
Al L-citrullin® NOZ wWsled, o=
w2 A obA® NO2, nitrite (NO2-),
nitrate  (NO3-)Z W&o} Griess
reaction'ell 2J3led FA P map 9 o}
%29 (azo dye, -N=N-)¢9 »xz1R¥
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nitrite®] TE=E FAWUS. F, 100 w9
a2 A %(Griess reagent @ 0.5%9
Sulfanilamide, 2.5%¢| phosphorous acid
2 05%9 naphthylethylenamine) & A}
7] dx2eH ALY AEF 1WA 69
ZrZhe] 100 mA & Hrbetx, 1 EFE
< 37°C°1]’\‘] 1027k wjekstset. 1 A&
o] Wo] F4 AdEzTEWE (MD,
USA = 540 nmel A FA 3w NO9
%X nitrite®] standard curveZ ¥
Al A3l ot

5) Cytokine (TNF-a, IL-1B, IL-6,

IL-12)9) &3

AAM el RKEER F2ES 01

mg/ml, 0.3 mg/ml, 0.5 m/m FEE 30&
3¢ A AH=slx LPS (500 ng/ml)E
A3t e. 244128 wlF ¥ pro-
inflammatory cytokine®] 92 v/ &=
< AZde)A ELISA (Enzyme-Linked
Immunosorbent Assay)®¥'?ez Az}s}
Aot

6) Western blot analysis™

PAM ZE ) oF5} T serum free media
(RPMI 1640)2 12X17} starvationA] ]
F AWRIEEEK FE2E0G00 me/m)2 A
A2 3tz 308 3Fo| LPS (500 ng/nl)
2 233 o9& cold PBSE 33 4133}t
Aot A1zkE (0, 15, 30, 60 mins) & cell
€ harvestdte] cell& 92 5 LA R
(5,000 rpm, 5 mlns)f}ml 3 AZdE
w2 1 cell pellet& 0 = L R
< lysisAl 7] 3, T_/H—,_v-ﬂ (15,000 rpm,
20 ming) 2 HAZE AAAZ F oy
AL AFsAT. 2 oFe duiAd
sampling buffer (4x)Z Zre] o] A&
o}, Z sample¥ 10% SDS-PAGE®
A7)% & 3 membraned] &7 v}

I

A 5% skim milk& 2A17F %<} blocking3k
a=}. ERK. p38, JNK<] phosphorylation
7}  IkB-a® ECL detection 29
(Amersham) 2.2 &<l

7) Total RNA® F&

w3t Aol HRIFEHER FEES
A AHelg 5 LPSE A3 F 24A7
wekst Az E PBSE 23 AL w3
PBS 1 m#& 713 A2E 23T 44
225 sl AFHo PBSE e vl
o)l F& A EZF| Tri-zol (invitrogen,
USA) 44& 1 nl YoM AZE 43
A7l & 100 w9 chloroform 4%& 7}
a3 A HolE F 12,000 rpmell A 15%
7t ARl AFHE HIdH. 2
% 2-propanol® 1 : 1& A2 ¥ 12,000
rpmel A 1087 AR dhe] G A
Z“l%ﬂ] 80% ethanols 7}3ted 23] A%

zA1Z ¥ DEPC AM=3d F/H4E 15

1’5] Yol RNAE £3A7]132 Ao
.

8) Reverse Transcription-Polymerase

Chain Reaction (RT-PCR)

Tri-zol2 #%3% RNA® MML-V
reverse transcriptase®] protocols A&
st cDNAZ gAdsdd. JAA ¥k
£ 93te] total RNA (1 mg)ell 0.5 mg
of oligo-(dT)& Y3 70°C oIA 10&7H
WA A 75}, 2L Foll single strand buffer
(1x), 0.5 mM DTT, 500 mM dNTPs,
200 Unit MMLV reverse transcriptase<s
A7 et 42°Col M 1417 54t vbs A1 3
ot 1 Fell PCRZ 24744 tubedl 1 ml
cDNA, PCR buffer (1x), 1 mM MgCl2,
200 mM dNTPs, 0.2 mM®] primerg ¥
2 PCR &7 92°Cell A 30%&, 58°CellA
45%, 1 Fof 72°CelA 30&F 30cycle

G
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wHE-3l g},

AH4-3 primere oS3 2,
iNOS (306bp) :

TGG GAA TGG AGA CTG TCC CAG
(forward)

GGG ATC TGA ATG TGA TGT TTG
(reverse)

TNF-a (276bp):

ATG AGC ACA GAA AGC ATG ATC
(forward)

TAC AGG CTT GTC ACT CGA ATT
(reverse)

IL-6 (463bp):

AT CCA GTT GCC TTC TTG GGA
(forward)

CAT TGG GAA ATT GGG GTA
GGA AG (reverse)

1L-12 (110bp):

AGG CGA GAC TCT GAG CCA C
(forward)

CTT CAC ACT TCA GGA AAG TCT
(reverse)

B-ACTIN (514bp):

TGT GAT GGT GGG AAT GGG
TCA G (forward)

TTT GAT GTC ACG CAC GAT TTC
C (reverse).

PCRubS-¢] ¥ ¥ sampling buffer
(1)E ’1‘13 % 15% agarose gelell 10
AL 9y A7[ds & F A4
o] -3-3}ed ‘1}%% galstgd .

9) Endotoxin shock®] §EA&

miceE 10714 3709 ZTFoz r
32 A HAE AHAESE F HAE
hREER F2F 100 me/kes, A o
A ARIEEHEEK 35 500 mg/kg% o

U7 ol AFF T 3T F %

ol LPS (50 mg/kg)E FASled 2 A
%—ET——: 2217 Ft #AE A,

10) In vivod] A¥g=xw

Rk HEER FEEL mouse 8 I1F
of 10mke] 4, =}l 100 mg/ke¥t 500 mg
/kg 8] FEZ AdFU7 Y TR
3 & x| AbgFe] LPS (50 me/keg) S E7F
W FAH S 3217 Sel moused] AR
AN AL 1 ml FAVE Fopd F
2,000 rpme.Z 4Tl A 2087 YAl e
sled A=l gerumTt £ 83 ELISA
W o7 TNF-a IL-1B, IL-6% A3ty
o},

11) Real-time PCR

Real-Time PCRZ %ol 71«3 RNA
FZ WgeE dojx #FAE DNAE
Al4-38le] TagMan ¥ o=z FFQlshy]

A+4-3F primer$t probe: ob#f e} %
o},
Primer :
TTGCTCGAGATGTCATGAAGGA
(mHPRT-),
TGAGAGATCATCTCCACCAATAACTT
(mHPRTr):
CCGAAGACCTTATGAAGCTCTTTG
(mIRF-1-f),
GCAAGTATCCCTTGCCATCG
(mIRF-1-1);
CTGGAGCCATGGGTATGCA
(mIRF-7-),
AAGCACAAGCCGAGACTGCT
(mIRF-7-1):
CCTGTGTGATGCAGGAACC
(mIFN-a4-f).
TCACCTCCCAGGCACTGA
(mIFN-a4-1);
ATGAGTGGTGGTTGCAGGC
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(mIFN-B-f),
TGACCTTTCAAATGCAGTAGATTCA
(mIFN-B-1):

Probe :
FAM-TGGGAGGCCATCACATTGTG
GCTAMRA (mHPRT),
FAM-CAGTCTGAGTGGCAGCGGAC
ACACA-TAMRA (mIRF-1),
FAM-CTGGAGGGCGTGCAGCGTGA-
TAMRA (mIRF-7),
FAM-AGACTCCCTGCTGGCTGTGA
GGACA-MGB-NFQ (mIFN-a4),
FAM-AAGCATCAGAGGCGGACTCT
GGGA-TAMRA (mIFN-B)

3. BAAH

A Aol W3 FAA B student’s
t-testoll &9, p-valver} 0.05 w9k
d A Fo% Aoz AAsg

m 2 3

. ARHER F£E] dAAZEY &
Aol m A& ¥

mouse®] WAM Ed AHIRIEHK F2
=2 =4 (01 mg/m, 0.3 mg/ml, 0.5
mg/ml, 1.0 mg/m)E AA2stT MTT
AR AEES AT A% AR
HEHK 22 0.1 mg/ml, 0.3 mg/nl, 0.5
mg/ml, 1.0 me/mlell A Zt7t 98.35£2.40%.
95.4214.25%, 87.23+3.27%. 67.00+4.56%
2 el 1.0 me/ gk A A Ee] EA
< el (Fig. D.

Viability(%)

20

OMSDE(n:)g/ml) v:;: .1 .3 ] 0.5 1
Fig. 1. The effect of OMSDE extract on
cytotoxity in peritoneal macrophages.

2. LRiFERRK F2F° N0 AA
vl X & o3

AATE oY HAAE A A%,
) 2ZS LPS (500 ng/ml)%F A s
on, AYLE LKREEBEKR F2E 01
me/m, 0.3 mg/ml, 0.5 mg/mS AxE 3}
3 LPS (500 ng/ml)Z A=38F & Griess
reaction® 2 NO2 AAS A3 A,
0.82+0.19 ng/ml, wHEZZE
38.84£1.66 ng/ml, HIKIEHEER FEE 0.1
mg/nl, 0.3 mg/ml, 0.5 mg/m e APLS
7z}7}; 33.84£0.56 ng/ml, 8.84+1.30 ng/ml,
371051 ng/mE Yveht NO AL
0.3 mg/ml, 0.5 me/m EEA FA3}A
ZA4stg9 e (Fig. 2A). RT-PCR #y e
2 HKRIEHER $FE°] iINOS mRNAS
TEe JAIgE A 5 AT (Fi
2B).

@ rlo o

2 O
e

3. AWKRIEHEK F2E° TNF-ad A
Aol v A= g8

AT qA A Zol] o} F HFE 3}
A gk, T HAAME LPS
(500 ng/m)E AFAon, AP
hRiEEER 55 0.1 mg/ml, 0.3 mg/ml,
05 me/mlE AAstT LPS (500 ng/
m)Z A3 AeolA] ELISA dhdo
2 248 A%, AA4ZS 0.17:0.01 ng/
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m, EFLL 1.52+0.08 ng/m, HBKIEE
K FEE 01 mg/ml, 0.3 mg/ml, 0.5 mg/
mel AFFE A7 1.34:0.08 ng/m,
0.62£0.05 ng/ml, 0.19+0.05 ng/m 2 }e}
4 2 &Mooz A4 oh(Tie.
3A). =%, AKRIEHER FE2EL TNF-a
mRNA®2] 2LHE& AAgE FAsige
(Fig. 3B).

A g s .

g€ @

NP *t

s

L =

£

g =

T o

B s

2 ! '

- N
OMSDE(mg/ml) - - 0.1 0.3 0.5
LPS(500ng/ml) - + + + +

iNOS

ACTIN [ N —
OMSDE(mg/ml) - - 0.1 03 0.5
LPS(S00ng/ml) - + + + +

Fig. 2. The effect of OMSDE extract on
LPS-induced NO production in peritoneal
macrophage.

(*P < 0.05 : significant as compared to

control, ¥ P < 0.05 : significant as compared
to LPS alone)

A % 15 .

2 U7 *

14

&

S 127

] |

-g 1

el *t v

2 06 H

; 04 t ¥

02

2 lm W
OMSDE(mg/ml) - - 0.1 0.3 0.5
LPS(500ng/ml) - + + + +

B
- — —

OMSDE(mg/ml) - - 0.1 03 05
LPS(300ng/ml) - + + + +

Fig. 3. The effect of OMSDE extract on
LPS-induced TNF-a production in
peritoneal macrophages.

4. AWRFHER FEE] IL-189 AA
of MR 3

HREER 258 9% 5= (01
mg/m, 0.3 mg/m, 0.5 mg/m)E Hxw) 3}
22 LPS (500 ng/m)Z A8 & ELISA
wyes A& Ad, AL 0.04 ng/
o, 2L 0122001 ng/ml, HRIEE
% F2E 01 mg/ul, 0.3 me/ml, 0.5 mg/ml
o A A7 011001 ng/ml,
0.09£0.06 ng/ml, 0.05+0.02 ng/m = e}
v oFE oEHeE ZAstedd (Fig
4A). =38 RT-PCR wWoz =Apst A
I hRIEER FEE2 IL-18 mRNAS
S AA TS FAstoHFig. 4B).

Ao
£
)
=
=]
2
1
=
=1
=]
At
o
Qa
hny
—
ot
OMSDE(mg/ml) - - 0.1 0.3 0.5
LPS(S00ng/ml) - + + + +
B
oy  — — — —
ACTIN N _
OMSDE(mg/m]) - - 0.1 0.3 0.5
LPS(500ng/ml) - + + + +

Tig. 4. The effect of OMSDE extract on
LPS-induced IL-18 production in
peritoneal macrophages.

45



AWESBRC NAME X HEBOl St BiRoItHR

5. ABKIRHEMK FEE< IL-69 AA
of mlAE 3%

LKiEHER FE2EE YS3 »
(0.1 mg/ml, 0.3 mg/ml, 0.5 mg/m )2 A

23l LPS (500 ng/ml)E A=
ELISA Wt o 2 ZFA3 A, AALTL
0.20 ng/ml, WHERF 4.50+0.12 ng/nl,
hREER FE2E 0.1 me/nl, 0.3 mg/ml,
0.5 mg/m e A¥EFE 27 5.20:0.11
ng/mi, 1.20£0.11 ng/ml, 0.45£0.08 ng/ml
2 Yehd 01 me/nl FEE AY3aE
5 g&Hez 72489 (Fig. 5A).
=3, RT-PCR Woz XA Z3
LA ER FE2E2 IL-6 mRNAS &
qe AATE FAstA=(Fig. 5B).

L

fo Jo 2 i

IL-6 production ( ng/ml)

*.
1 f *_’.
0
OMSDE(mg/ml) - - 01 03 05
LPS(S00ng/ml) - + + + +

B
IL-6

OMSDE(mg/ml) - - 0.1 03 05
LPS(500ng/ml) - + + + +

Fig. 5. The effect of OMSDE extract on
LPS-induced IL-6  production in
peritoneal macrophages.

6. LHKIEHRK FEE IL-129 AA
o ulX& FF

LRiEERR FE2ES U8 5=
(0.1 mg/ml, 0.3 mg/ml, 0.5 mg/ml)ZE X
g]stx LPS (500 ng/m)E A3k

ok

ELISA Wt oz &A3 A7, AL
0.35 ng/m, HEFZ 23.21£3.01 ng/nl,
hsRigER FEE 0.1 me/nl, 0.3 mg/ml,
0.5 mg/me] A¥FFS 18.45£1.78 ng/ml,
16.65+3.24 ng/nl, 4.87+0.54 ng/m & }e}
U yx gFEHoz A (Fis
6A). =3, RT-PCR W oz ZA3 4
3 RRiEER FE2E2 IL-12 mRNA9
g JAIFE sk eH(Fig. 6B).

A %

= *

% 25

=

: 20 *t *+

2

T 15

3

g

=

o s ]

=

¢ Lom ) N

OMSDE(mg/ml) - - 0.1 0.3 0.5
LPS(500ng/ml) - + + + +
B

ACTIN [
OMSDE(mg/ml) - - 0.1 0.3 0.5
LPS(500ng/ml) - + + + +

Fig. 6. The effect of OMSDE extract on
LPS-induced IL-12 production in
peritoneal macrophages.

7. AWREEK FE2E LPSE f=
NF-kB ¥ MAPKS® #Ad nA+E
o &k

Fbkig#EEk 28] NF«B ¥ MAPK
?l ERK 1/2, p38, JNK 1/28] #Aj
X g ARS8k AAA
Xo] AKIFEHEK FE2E05 mg/m)E
A28tz LPS (500 ng/m)E A3
. IxB-a ¥ ERK 1/2, p38, JNK 1/2
western blot ¥A38F A3}, HKRIHEHER
Z£E2 IkB-a9 degradation® A3}
NF-xkBe} &A4E& A3, MAPKel

& e omt o
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A& p38et INK 1/29] Q43+ o738}
A B3ty o} ERK 1/29) <l4k3ts o
A FAsg e (Fig. 7).

LPS OMSDE-LPS
(Time) ¢ 15 30 60 0 15 30 60

] &= rERKI2

| < ERK12

S| 4w p-p38

| | «— p38

R & p-JNK12

.__ JNK172

Fig. 7. The effect of OMSDE extract
on the expression of IKB-a degration
and MAPK activity in LPS-stimulated
of peritonial macrophage cells.

8. hERHBEK FEEl I[FN-a9
IFN-B mRNA®| ¥ v]X &= <3

QA E ARIFEHEHR FE2E (05
mg/m )& A2 LPS (500 ng/ml)
2 A3 # Real Time-PCR Woz
ZA438 A3, [FN-a= 0, 05, 1, 3, 6, 12
AlZb F 2 Fo] 77 8.84, 18.94, 25.99,
57.77, 56.76, 38.04 fold changes., A&+
o] ztz+ 7.00, 15.08, 19.87, 47.20. 55.47,
31.52 fold changes®, IFN-B¥ 0, 05, 1,
3, 6, 12417 & Wz 72+ (.00, 0.00,
1.69, 0.29, 0.02, 0.02 fold changes. A&
o] z+z+ .00, 0.00, 0.23, 0.03, 0.02, 0.00
fold changesi el A, AkigEER

52 YA A £ IFN-a mRNAS] =
& JA81A E3lg .ok, [FN-B mRNA
o] wry & A#3HE gHelstgd ok (Fig. 8).

[ .1t
E OMSDE (0.5mg/ml) - LPS

IFN-a (fold changes)

[} 05 1 3 6 12

Time after LPS stimulation (h)

B ? h.LPS(SMhlg/ml)
13 B OMSDE (0.5mg/ml) - LP

2

=

=

z

=

0 05 1 3 6 12
Time after LPS stimulation (h)

Fig. 8. The effect of OMSDE extract on
LPS-induced IFN-a and IFN-B

production in peritoneal macrophages.

9. HBKIEHEEK FEE IRF-13
IRF-7 mRNAS®] 3o u X o3k
A El AIRIEEER FEE (05
mg/ml)& Axs32 LPS (500 ng/nl)
2 A338 % Real-Time PCR W o=
IRF-1# IRF-7 mRNA #38 A=E &
Q3 A3, IRF-1=2 0, 05, 1, 3, 6, 124]
P& odixFeol Z+z 0.00, 0.06, 0.32,
0.68, 0.85. 1.16 fold changes, A& el
Z+z} .01, 0.05, 0.03, 0.58, 0.02, 0.07 fold
changesi, IRF-7& 0, 05, 1, 3, 6, 124]
ZF dzFol Zkzt 0.04, 0.03, 0.03,
173 17.44, 31.52 fold changes, A3 ¢]
Z+7+0.00, 0.00, 0.00, 0.00, 0.52, 0.14 fold
changes® YElA, LWKRIEER 55
£ JRF-13% IRF-7 mRNAS 28 E& =
T JdAEE FAdsH T (Fig. 9).
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Fig. 9. The effect of OMSDE extract on
LPS-induced IRF-1 and IRF-7

production in peritoneal macrophages.

10. hBRIEEEK F2E°] moused] A
E&e WA= 9%

LkigEeR $&E°] LPSE =3
endotoxin shock®l Al mouse A && =)
e PEgFE A7 A8t moused
A 1Fez el A HAE A4S
5, F HAE AKIEER FEE 100
mg/kge, Al WAL RWKREHEHK F
500 mg/kg% dFd7t e AT
3 dFdA LPS (50 me/ke)ZE
A & der A2 A d Rt Tt o
A 64X ol F 0% AEES HY
ol ABRIEEE F%F 100 me/ke, 500
mg/kes FHE TFAME 44 80%,
100%2] AE=EE HAL, 36AT olF
BRI ER FFE 100 me/ke, 500 meg/ke
+ 58 159 A& A7 40%,
80%. 48X F AEEL AL 0%.
40%% B9 (Fig. 10).
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Fig. 10. The effect of OMSDE extract
on LPS-induced endotoxin shock in
vivo.

11. AKREEKR F2Fe ¥ W
TNF-a, IL-18, IL-62 Al u A&
o &
AL o AYxE A dshon,
Z2Z& LPS (50 mg/ke) & &7 W F
Absld 2, AR AWRIRER FE2FE
100 mg/kg, 500 mg/kes AFAZ ATFHF
]38l LPS (50 mg/ke)E B7F W FA
g % A W TNF-o, IL-1B, IL-6%&
ELISA wHez &xsgd. 2 A

o 4

—|-‘

AAE, AR, LREER 25 100
mg/kg 500 me/ked] AIT TLE

TNF-ax= Z+7+ 0.04£0.00 ng/ml, 1.99+0.08
ng/ml, 0.71£0.06 ng/ml, 0.73£0.04 ng/m =,
IL-18¥ Z+7+ 0.05+0.01 ng/ml, 0.37+0.02
ng/ml, 0.34+0.04 ng/mt, 0.33+0.02 ng/ml Z,
IL-6%= 247 0.07+0.00 ng/ml, 31.01£1.00
ng/ml, 30.2242.52 ng/ml, 41.77£4.10 ng/
m 2 Vepge gt RIRKEER FE5
E2 in vivo AN LPSE H=H
IL-69F IL-189] AAS JAsA %3}
v, TNF-a9 AAdE JAES &
4 AA = (Fig. 11).
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Fig. 11. The effect of OMSDE extract
on LPS-induced TNF-a, IL-18, IL-6
production in vivo.
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02 d37)%5 AA (vascular collapse), I
A "3 537 (disseminated intravascular
coagulation, DIC) ¥ =jAAtel (metabolic
disturbances) & HA L2 3&d, LPS
7t A EZE A3 cytokineol vt
NOE =] Eu|3A 3}7] wWjFo) dof
e

2 dFelME ABRiFEHKRe 34 9
Z ubgol v A e 23S B3y 93
of FBRIFEEK] AAH WG Todsl:
cytokine ¥ endotoxin shockel ®]X]+&=
JeFg et yat, ABRIF#EEK] LPSE
ZA3E HAMEANA NO % TNF-q,
IL-1B, IL-6, IL-12, IFN-a, IFN-B %
o AR 1 A9 71Add NF-xBs
MAPK % IRF-1, IRF-7¢] w]x]= o8
+ #F3AH.

HA RREER FE2E] AANZY
A vAE FgE =AM A, A
RIEEK FE2E 1.0 mg/moME 4]
A EZe] WEE] 67t456%F NEEA
+ Yl eyt 05 meg/ml o] sl =
KRIEER FEE°) AZ5A4E Jeh
A T (Fig. 1). wheha] o] 9] A3
2+ AREBR F2E 1.0 me/nE A9
A

2 AFdAM LWRIEER &8 NO
AL Ao (Fig. 2A), iINOS
mRNAY AL AATE 4 5 U=
(Fig. 2B). W=ty AkiEHK FE2ES
LPSel ofs] &Adstsl A A EA A
AL A oA INOS mRNA9 w3 g o
Aoz NOS AL JA8le 334
EHE v Aoz Alzdn.

=&, hIRIEER FEFELE TNF-q
IL-1B, IL-6, IL-12¢] A& 2% A3}
Ao (Fig. 3A-6A), 7 cytokine mRNA

o wdE 2% A 3= (Fig. 3B-6B).
wet  ARIEER FEES TNF-o
[L-18. IL-6, IL-12 mRNAS®] %3 & o
Astez AAL @A oA TNF-a, IL-18,
IL-6, IL-129] HA & JAste 39 &
#E el Aoz Atsdq.

LPSZE #&Astsl HAA LA NO%
9 %A cytokine?l TNF-a, IL-18, IL-6,
IL-12&= LPSe®} TLR-4¢ Z&e E3)
NF-kB7} &4 353, MAPK7} <d4ks
HaA R,

B QdFoAM HKIEER FEFE
NO, TNF-qa, IL-18, IL-6, IL-12¢ A
< 9AIslY Z+2-e] mRNA 43 & A
3l 7lo] IkB-a9 degradation J#|&
%3t NF-xBe &4 oA9} MAPK %
ERK 1/29] <4tz JAE 53 o] Fo
A& A 4 U (Fig. 7).

2 Bad 9sd gAAxe LPS
o] 23 endotoxin shockel IFN-a%}
IFN-B7} #ejgidz <=ix g™,
2 dFedA ARIEER FE5E] IFN-
a mRNA®| &l H JFF& v|AA
% 3slgov, IFN-B8 mRNAS 43
gasA AAsAT (Fig. 8). AAAE
o] TLR-47} LPSe} Zgsled AAAA
IRF-13} IRF-7& w3 A o224 [FN-
ad} IFN-BE QA &G,

2 g7 AKRIEEK FEE
LPS2 A3t A Zd A AR}
IRF-13 IRF-7 mRNA®| % A A
go=z4 IFN-B mRNAY & A A
3y Aoz Atz o (Fig 9).
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o AES v S A ZH
2}, LPSRE FAME S 22 2447 Fof
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=
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£ 100 me/kes AAE F LPSE F
ARt A F2 48417 Foll 0% EE
< 3y, AiEHEK FEE 100 me/ke
2 endotoxin shock® AQAI7I7I& 3t
Ak A A = St 28y Bk
WBEEK FE2E 500 mg/ke 72X 7F Z
= 40%° AEEES FAFLEHN, Ak
HER F2F LPS 23 endotoxin
shockel 4% &7} oSS &3t
(Fig. 10).
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