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8 o 2 dAPoAEe AN §F AxV|er WiEe] ExEES] IWEAD S5 BUiorah W
A S§F ART|e BE BEFESFEEC] Ax RAE E4E
MTT 7|Ho2 AE AEES Hriskct. A &5 x27|et WE BdaEES] 95 868
o1t7] Q& LPSE 52 FX3 RAW 264.7 Ao HAA &% 27|t W& BdEE2E8 5, 10,
25 wg/ml FER A & ROSE NO level, B854 AfolEziele] Bu] d&EA <Q1x9l NF-«B,
COX-2, iNOS 59| #dS =43t ESF type Il collageno 2 FEdh B ndl FEA3 A
WA 8% 2279 wlE BEEE-S 335, 66, 133 mg/kg/daysE A7t 5
stk I Ax, AN 8% AR)er ME BESEE2 25 w/nl FETA] AE
LPSE2 fF=H RAW 264.7 MlZo]4 ROS A I NOQ| AL 5, 10, 25 wg/ml N4 iz of
Hl 894 oA FAAZHOeH, Ao]EFRQIIL-18, IL-6, TNF-a)o] B4 {94 A oA 71,
NF-«B, COX-2, INOS9] TdE Fo4 A HAAA AZ HolA Hojd AT HIE Hc
Y Bl FEAANAE A §F 27| BE BEFEEC] 66.5, 133mg/kg FEolA #A
S F94 A dAATIE &5 UEULE B dFe A &5 AxTiet #HE BEFgEEEC]
52 UedlE A AXsH, a9 Agke MAsH] Y A7 5AE E A 5A 9
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Abstract :

Journal of the Korean Applied Science and Technology

In this study, anti-arthritic effect of the mixed extract of radiation mutant Peri/la

frutescens var. crispa and Atractylodes macrophala koidz was investigated. Cell viability was
determined by MTT assay in RAW 264.7 cells. The anti-inflammatory effect of mixed extracts was
determined through measurement of the levels of reactive oxygen species (ROS) and nitric oxide
(NO), release of inflammatory cytokines and expression of NF-xB, COX-2 and iNOS in
LPS—induced RAW 264.7 cells after treatment of mixed extracts (5, 10, 25 ug/ml). We showed that
the mixed extracts was not toxic in the dose of 5, 10, 25 ug/ml, and significantly inhibited
production of nitric oxide and ROS, cytokines including IL-18, IL-6, TNF-«, and inflammatory
proteins including NF-xB, COX-2 and iNOS in LPS—induced RAW 264.7 cells. Moreover, the
mixed extract inhibited the type II collagen induced arthritis in DBA mice in the dose of 66.5 and
133mg/kg/day. Therefore, we suggest that mixed extract of radiation mutant Perilla frutescens var.
crispa and Atractylodes macrophala koidz can be developed as a raw material for health functional
food and therapeutics to treat the inflammatory arthritis.
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1. M E

2271 (Perilla frutescens var. crispa)+= B&1
(Laminaceae)oll &3st= 4 ZEAEZ 4t
3} FEs, I, I, FYEHET] 5 ot 43
24 &5l e Aoe=m dA St [1-31.
2z719] FQ AHEOSEE  rosmaric  acid,
luteolin, apiogenin, caffeic acid, egomaketone,
isoegomaketone (IK), perillaketone 5©] 1o,
E73] IKE= essential oil A=A A27] EF9] F
& W W ARoR B9E, A 5o

o
Wb Qe Aog Hiw vt Qi [4-7] B 4
TollAl AHEEE ZFx7]1= 200 Gyol Aupd A
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W22 5l &3t Amactylodes SAEE2A
gt FHo|ME  MF(Atractylodes  japonica
Koidzumi) EX WE(Atractylodes macrocephala
Koidzumi)®] H2l£7|24 U2 = FHE
AAT A 71908 st lom, = oFHd
A MEZ(Atractylodes macrocephala Kodiz) 2]

1=

719o® sk ek [13]. ¥WE2 9
At 28, A 28, Bk, HE
At 8, SesARE, FdEA, &
A Fol Huwoflet [13-15]. #W&9]

HOo 2L atractylon, atractylenolide I, 11, III,
9] essential oilJE3} atractyloside A, B

sesquiterpene glycoside & atractan A, B, C
< HEAZE HuEe] Sitt [16-18]. #&9]
A G5ABEHL atractylenolide 181
=

A gl [19-20].
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AT AoloF Az Bge] ArjHoR
AYsta Rapgo] Aol g AR WAA
%% A27)9 ME A7) 9 5B FY
FHge ATHAAN, AT F QA /)
22 FU BYFEE OF IEF AEL
Q7® w} gk Wb B Qpelds gEa
o Az 2UA KAFEER AFH o8
ofxql Wze| xQA §Al F2BC BEEL
gt WAY oY U A=e] g P54
e selstud AZSHel gt SEeld
Rl 94 oA el webdoR A1
A3 gold ANE A9le] Bashe vrolth,
2. 4 8
21, NRe £& ¥ =X

AR ARG x| (olst, % A7)
SFCH}o] @ (Korea, Seoul)ol|A S ofAto] A
AHE St Mgt & Soetglon, Ax

Agst] 24A FEol ALttt HE2
BAIF (Korea, Seoul)ollAl F+4 & A
|ottt. 2UA /A FE2 F2

bar, & 507), ¥3] (&9 40 bar, 2% 407C),
CO, % (550 m{ / 12 min)®] ZAA =

AZE & s =&
YEE —4TCA ¥ Husin
gt x7|et Wi EdEEE2
= 2oty Axstgen, x719 7
Isoegomaketone (IK)2] o] 18-27 mg/g,
Z9o] 2 EEHQ  Atractylenolidel®]  gFFo]
2.8-4.2 mg/ge] E0|9LEE AxRoto] AEorl

t}, S3E2 - 18TCollA Ys Histw A3
ol-gstth
2.2, AloF U ME7T|7

A12F2 Dulbecco's Phosphate Buffered Saline
(D-PBS Welgene Co.,, Korea), Dulbecco's
Modified Eagle's Medium (DMEM Gibco
BRL Co., UK), 9ejot834 (fetal bovine serum:
FBS, Invitrogen Co., U.S.A.), lipopolysaccharide

(LPS : Sigma Co., U.S.A.), CCK-8 (Dojindo,
US.A), Mouse cytokine milliplex map
immunoassay kit (Millipore Co., U.S.A.),

penicillin (Hyclone, Co., U.S.A.), streptomycin

=

(Hyclone Co., US.A.), (2,7)-dichlorodihydro-
fluorescin diacettate (DCFH-DA : Sigma Co.,
US.A), trypan blue (Sigma Co., US.A) 5&
AHgstaTh e, AA7]7]= CO, incubator

(Forma scientific Co., U.S.A.), clean bench
(Vision scientific Co., Korea), plate shaker
(Lab-Line  Co., U.S.A.), ELISA reader
(Molecular Devices Co., U.S.A.), Luminex

(Millipore Co., US.A), HAHZ EX47] (Flow
cytometer, Becton Dickinson, Co., US.A) 5=
AHg5H AT

2.3, M= HHQF

A ES 28 (Korea, SeouDolA —ufigh
RAW 2647 HZZE 10% fetal bovine serum
(FBS)¢t 1% penicilline] 3% DMEM Hjz]of|
o] HaA711 Mazujgr] 37T, 5% CO»ell
A kst Al Sle= 53] ooz
SHAAL, AlB2E A5y Mol 24X AH-GA|

7.

24, NE=EN =41
RAW 264.7 AIZE 96 well plateo] 2x10*
cells/well2 B35} 24A)7F F<9F ¥ &, HFAL

H 8% A27)9 B2 BYEER (olot A=

7] BgFEE mixed extrac)S 5, 10, 25 (ug/
n)o] L 22|ste] 24X7F Fot wjoFslict.
HiF & 10 we CCK-8 solutiong 715k
AlZejF7] (37T, 5% COYOlA 3087t H-gA]
Zch ¥k 5 450 mmof|A ELISA reader”] & o]

goto] Y=Y WakE 2HT & AR W7}
s ghe 2ol o AZ AESS MEe
2 mAshr,

2.5 HYMA 2H

12 well plates] RAW 264.7 AZE 2x10°
cells/well2 EFsto] 24A17F Bt vt &, 2t
z7] BREE 5 10, 25 (ug/m)e] Hwo
LPSE 1 wg/mle] BT & At 24X7F E<t
37C, 5% CO, HiF7]ollA viFetAct. wiF =,
1,200 rpmellA 587 ¥4 Eesto] e Ax
£ 27k PBS=® 23] Al¥stal, DCF-DAE 10
uMA AFste] 158 Bt Al vk oA vhg
AFh @4 & o4 Bt o A Al
718tal PBS 400 wE F9-A1A Flow cytometer

£ olgsto] FFAE Alel wE HekE 2
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Astglom, vkl LPSRHS A2jgt xS
IEer &AL Ad asE WEER HAS

k.

2.6. Nitric oxide(NO) 42 X

96 well plateo]l RAW 264.7 AIZE 1.5x10°
cells/wello] E]A| &26te] 24A17F &<t Bkt
S HIEEE 5, 10, 25 (ug/m)9] BT LPS
£ 1 wg/mo == APsta 2447t FF 3
7C, 5% CO, w714 wioFst A=A NO
S SASIFTE wiget AlRE nitric oxide
detection kit®] 4 &390 NI buffer 50 WE
7} wello] A5t 10827F A>oA ¥H-gAZ7]1L
N2 buffer 50 W& F7Fste] 1083 hA ¥
AFHTh ¥ 3 540 molA FEFEE A5
om, vjofe] LPSTHE A thRdS 7L
2 NO 44 A3 852 WEE= HASIH

2.7 9=M AlO|EFIQl(cytokine) &EX

12 well plated] RAW 264.7 A|ZE 1.5x10°
cells/wello] =7 255t 24417t Fb Hjgst
5 EHoxz2E 5 10, 25 (ug/md)e] EZo] LPS
€ 1 w/mo =2 Aot 24A17F Bt 3
7C, 5% CO, HiF7IolA HiFSE AlEofA
cytokineZ S7Aotct. viYF Al=E 1,200 rpm
oM SED wA Resl] de Aselm
cytokine kite] AHIFEE 96 well plateo] 25
WA BF3T assay buffer @ matrix buffer,
antibody—immobilized beadsE 2t 25 wl® 7}s}
of 23 & 2A7F et ARoA ¥hSAlZ| I
washing ¢H5 82 o]-gsto] 23] A|HskH
MA 25 wO] detection antibody= 7tote] 1
AIZE BeF ARolA WSAIZIL F7EE 25wl
Streptavidin—Phycoerythring 7Fste] 3082 F<t
AL J-gAIZl F washing &% 48 o]&
sto] 23] AlASHTE AlA % PBSE 150 wE
Y1 587 shakingdt & Luminex& ©]-835}¢]
cytokine IL-18, IL-6, TNF-a AAFS =34
steict.

I

2.8.1. RNA &

6 well plated] RAW 264.7 AEZZS 1x10°
cells/well2 B35t 2417 FoF vkt &, =}
z7] BEEE 5 10, 25 (/m)e] Hxo|
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LPSE 1 wg/me] H=2 Hejstal 2447 <t
37C, 5% CO, viF7]olAl viFaotAnt. vieF
easy blue 1 m¢®} chloroform 200 W& Y1
ot dAEER ASH 400 weoll binding
buffer 400 W& Yol oA AR F §H&H
700 wE columne FYste] AHESHAT
AHEZSE column® washing buffer A2} BE
ZYzF 700 WA ExpHoz Yo AMEEe
elution bufferg 50 w Y1 YHEZSH] F
= total RNAZ &H35}9oh

tlol :{o[x

i

2.8.2. cDNA ¥4

M AH(reverse ¥s2  RT
premix kit®] mixture (reaction buffer, dNTPs
mixture, RNase inhibitor, stabilizer, oligo dT15
primer)& AF&3to] total RNA 1 ugo] HEH
diethyl pyrocarbonate(DEPC) ¥ ZFHo
HF FHArt 20 w7t HEE Sto] HUkekch
A7F & 45CoA 607 BHRSAIA first—strand
cDNAE g%t & 95T 58 F<F ¥kt
M-MLV RTE =849kt o o] =g
cDNAE 32 da=F S0 AHE-stlnt

transcription)

283, 447 wAF 27
dAo]l  &dmE  DNAES 2]5}o]
quantitative real-time PCR (qRT-PCR)& %13)
St e, real-time quantitative -8 tube®]
cDNA 1 ul, & primer 2 wl, SYBR Green 10
w, DEPC-DW 5 w®q do] th-5i} Zro] Zlsgst
At 94°CollA 28 BeF ¥HEeh thE 95CollA]
5%, 65CoA 302E 403] HrEste] APl
olF fHAF IETFS i thH] Alilollom,
AH-E primer?] sequencet= Table 13} Zt}.,

Z3Z O
o=

2.9,

i

g SEHE

fol
olr

29.1. A¥9EE ¥ A

Japan SLC, Inc.(€: @FFAATE)NA
5579 17§ A [Mouse / DBA/1
(specific pathogen free animal)] 807t&]& &
oo, Algole 55ukE AR&SHth &
@l A~EnRto]l @ H|GEIAE AR Ad
104504 Argstglom, A7 SE5E4
Ao & 20~24T, F& 40~60%, &71814
g A 108 " 1A AEERBE
08:00~20:00, &%= 150~300 Lux)2& FA|5}

2l g rlo o

3R o
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Table 1. Primer sequence for gRT-PCR

Primer size(bp) F/R” Sequences
NF- B 115 F GGATCACATTTGCTTTGTGTTGTT
i R CACAACTTACAGTAGATGGCTAGAAAGG
F AACCGCATTGCCTCTGAAT
COX-2 130
R CATGTTCCAGGAGGATGGAG
NOS 51 F CGAAACGCTTCACTTCCAA
1 R TGAGCCTATATTGCTGTGGCT
. F AGGGAAATCGTGCGTGACAT
B —actin 95
R TCCAGGGAGGAAGAGGATGC
F : forward, R : reverse
ou, A@9] Aol JFS & I FH Al 29.3. #H9Y f 9 AFEE Fo
NAAE Aoz wmAETh AE F9 FES E DBA/1 v}¢-29] type Il collagen®t Freund’s
70| E AHA ARSARF( [260W x 420L x adjuvantg o|-8sto] FHE o] FUET] Ao A

180H, mm)E ©]&sto] 3713 2 A7zt
Bk smieA 85kGih =Bhr|Tke] ARt
= A }1]' vietol] AR AR 24 (Comfort
Beddmg, AZISHS Zot B & A5
on, F 23] Z4YES sttt 2 F 19
Aot Aoz westrh. AlRs AN XA
H AId5EE TFARE(Purina Rodent Chow
38057)F AFAF AFeH, Soe ATETE
AHEY dEst] 28 Sl AHAH AlFTh
292 NFEHEY Ax 9 Ty
AFEd A= vid Fof A B of
q ZAISte] ARG AlAEES Ad=ollA] oF
30 AL WAste] REgle d4foz ghEof
T 3 mL FAIE ©]85t] 5 mL tubed] A
E242 At 100% corn oil2 HE X
Al volumed] %A Y2 Z well suspension®] 2
712] vortexinge AAISHATH AFEAL 71
ol EATN AlFol EAste] A E Fold
T2 10 mLl/kgd § 1318 FAP
disposab feeding needle& 25t 19 19,
Z7HE 283)) AAAT BEoJstgt tirEALe
7H1ﬂ 2 0.1 mL/head2 1318 FAZI(1 mL,

26G needle)2 Fsto] T35ty EFEo] A

=

X

_4

ool FN

LA Eeidlel f24 g AT 2
stglon, FolRelt Fol A duE £E ol§

slol 45 & NS BRI Ad 1
A (Study Day D=2 Ho]stct

AEEE 19 13, 457 ZF(Oral gavage)=
FolstiA  AldEEe]  FEEE AR
(preventive design)& B7lot7] $lste] AAsHA
=8

2.9.4. N+

AR 67 Fo2 Uiro] Ade Msgsial
on Glae THEE fEsHA] g2 mher9

vehicle controli+ (normal DBA/1 mouse, n=5),
G272 CIA f&%H mouse®] vehicle control
(CIA DBA/1 mouse, n=10), G3-& CIA =gt
mouse®]] }x7] BEFEE AL AT (33.3
mg/kg, n=10), G4= CIA FE§ moused] 2=
71E8gEEE 58T A 665 mglkg,
n=10), G5= CIA $LESF mouseo] A}Z7|E¢
8 18 A2l (133 mg/kg, n=10), G6=
CIA FX3F moused] HRFEE dexamethasone
0.25mg/kgs A2t o+ (h=10)0.2 o] AF
S APt

=

2.8.5. WEY £F0]
(Clinical Arthritis Scoring)

CIA % & NARE F 23] /A d=2 A%
2 9] 8oty Az fste], FHAATO
71%el w2t 07 E 48 /paw (FF 163)CE
1/}_1;01 Brtstgow, Z+ gAER 0.5, 1.5, 2.5,

Fol 53E ARslsidrt. wAg 230
= z/q.] 1_‘:_ 73 O;q 17H _.,].z%oﬂ T:lz 5’4
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WAo] gl A% 14, 27 WA 55 9 wA
of S A§ 24, PN W] HE 9 Wl
e A 3, 47 ol el ¥E 9wy
of QAL W WA Bge] G A9 4doR B
Ttk

2.8.6. & = (Paw thickness) &3

#Ed 58 3 AEEH F 23 JiA EH=2
electric caliper (Mitutoyo Corp)g& AH&5}to]
paw thicknessE Z7ott.

2.8.7. FAAL

MEARAL] BE AAZAI= 33 §HE ZH5t
o HFgh+ EFHA(mean+S.D)E EAFHY
o gz i A¥EEIRe] H|alE one-way
analysis of variance (ANOVA) ®'H-& o]-8514
I, Student’s t—test& AHEStY BAIA FolAdS
AZsFATH T p<0.001, T p0.01, “p0.05). B
Adol  Clinical Arthritis  Scoring % Paw
Thickness H°]E]l= Bartlett’s test® ©]-&35Fo]
Ol a =0.052 FAst, AHZEAR [94d°]
= HolHES dYuiAEAEA (one-way
analysis of variance)= Ahgolo] F5-E «a
=0.052 HASFAY, §94°] U= HolHES
Kruskal-Wallis test& Algste] Fo+= «
=0.052 AXstct. YAt AR A9 &
o/ do]l IHH HIolHES YA FALGlL E
= G AEEE FoT (G3~Go)Zrel F2gt
Zkol7b AeAE HASE] 9fste] tEH|wH
Dunnett’s test® AAISFF o™, Kruskal-Wallis
test AFF Fodo] A H dlolHES thEHlL
el Dunn’s testg AAGHATH  FAADE
GraphPad PRISM ® Version 5.0 (GraphPad
Software, USA)= AR83}o] A5

=
MZEAYEg] ofmet FFE mA=A] gotH7]
sl MTT assaye ©l8dte] 2453t
Raw264.7 A|&o] 2z7| E}FE=E 5, 10,
25ug/mle] L= AHF F 24A7HESt vjeket
T 24t A3t Fig. 104 vehd vieb Zol 5,
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10, 25ug/ml®] ‘FkollAl= Raw264.7 A|2Ee] 4§
Foll e MAA B Ao HEETh

140.0 -
3 120.0 4
€
S 100.0 A =
-
(=]
2 0.0 4
2
S 60.0
©
'S
T 40.0 4
o
20.0 -
0.0 4 Y T T
Control 5 10 25

Mixed extract (ug/ml)

Fi

—

g. 1. Effect of mixed extract on cell viability
in RAW 264.7 cells. Raw264.7 cells
were treated with the mixed extract of
5, 10, 25 pg/ml for 24hr at 37C.
After then, the cell
measured by MTT assay. The results
were expressed as meanxS.D. from

viability was

three independent experiments.

3.2, xtx7| SEFES LA (ROS) U
NO MY Mzt

Apzx7) BYRFEEY] AEs4s vEhiA &
= 55 5, 10, 25ug/ml FEAA S5 A
< gt 24T Aol A FHEskA T
Aot d3, o, k3 AdaA d3 52 7
stAl =t [26]. 2 AFlA Ax7] BEdFEE
of Wgt A A G52 ERIE Axf 5,
10, 25 (ug/ml) sLollA] iz vl <F 9.1%,
23.9%, 34.3%° %94 Se HAIF UEET
(Fig. 24). ol¢t &2 A¥:= Ax7] BEFE=E
o] HMAE FitHog A|ASIHE TS
AASEATE FAAAE NOE ROSeHe] 22 &

QA W BAE AsAA A8 o] s
e Ao oted glenz [27). B ApolA
£ Ah27] BPEE2 o5 NO A4l oA
HeA shlstelet. A7AT 5, 10, 25ug/mle]
FLOA  thRT oiH] o 6.87%, 12.01%,
36.32%2] 94 A WAt Uehdth (Fig
2B). olgt Ze AT FALE NOE Mz
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7V AA Al &F Az FEE] aEd T2
S FE YaYS A HEE DAgatact
IPGE NOE 227 BEFEENA Fo8o
2 AgA7E B AWRE "oz ZAgstad
ola Wity gl A He of, AEH
A A x3} 5o Mgt &8s 4 Qe U=
2A9 7FsdS AlAlst k.
3.3. AE7| BHRES0 os HSZY MOIE
el MAzo| Maisa
Ato]EZFQIol i Lo BH|EE 24 2
A2 IL-1, IL-6, TNF-a 5 9% S &
oAste FFA AfelEFRIeItt [28]. IL-18+
FA47) AZA, IL-69F TNF-ax= ‘1}*371 |
oA =2 BAZS Btk [29, 30]. B A
AA Azx7] BEgFEE Hg I54 /%011%7}

QTS SteIgt At IL-18% 10, 25 (ug/

) FElA o e ALE HAoH
(Fig.3A), IL-69F TNF-oa RS BE =Lo|
A dizE oy fely Ak gast vt
(Fig. 3B, C). o]¢} Zre Ank= 24z7] B3t
So] EA 9 wATA Q] d=A A
o2 ¥4 4 9 Acs Amdrt

A2

fol
B

Q|
2

=

2~
T

120.0 1
100.0 A
80.0 4
60.0 -

40.0 A

ROS level (% of control)

20.0 4

0.0 -
LPS (1 pg/ml)
Mixed extract (ug/ml) 0

+

0

+

5

+

10

+

25

Fig. 2. Effect of mixed extract on the level of ROS and nitric oxide in Raw264.7 cells. A

3.4, I
AH

xt=7
HE M

Nuclear transcription factor—kappa—-B (NF-
(BE @ENsT B o A4 e
M FRe TS ok gEAY Ao,
NF-«Be &A3te]l s iINOS, COX-2,
TNF-a ¢t IL-6 5 85 "WW=4d9] o] 4
o, oIS Eelel ok B 4% dgo
faEd 31, 321 2 aFelM AxTEREE
= izt NF- KBE} COX2, INOS9] -3 =
@S stelgt Ay} 5, 10, 25ug/ml oA iz

R e B )

o+ tiH] fo4 e FAUE dERdth NF-«B
L 10, 25 BZoA tiRFE tiH] 10%, 20%9)
Z4as Bgom (Fig4A), COX-2+ 5, 10, 25
Lol R oiE] 11%, 31%, 59%°2] A
A7E Yetlidtt (Fig.dC). olet e Adtes
o A5 wiAAY] ZAsE AL NF-«Be
ZAE 5o IS ZHAe BoFa Qlo] &
zZ7] BgFEES] F95 f50] 7|HdHo=r A
HEY glom, COX-29 Z4AZAd HA] oA
5 g g ety drzAe] &8 s
AL AAS gtk EFF INOS] Wl E3t 5,

B

120.0 1

:-_g 100.0 A =

“; 80.0 4

&E, 60.0 | Hkok

é 40.0 4

;§ 20.0 4

=

0.0

LPS (1 pg/mi) + + + +

Mixed extract (ug/ml) 0 [} 5 10 25

s

Raw?264.7 cells were stimulated with LPS (1 zg/ml) and treated with the mixed extract 5,
10, 25 ug/ml for 24hr at 37C. And then, the ROS level was measured by DCF-DA
using flow cytometry. B, Raw264.7 cells were stimulated with LPS (1 zg/ml) and treated
with the mixed extract 5, 10, 25 ug/ml for 24hr at 37°C. then the nitric oxide level was
measured by nitric oxide detection kit as described in materials and methods. The results

were expressed as meanzS.D. Significance of results,

ETEY

+++

p<0.001 compare to normal,

p<0.001 compare to control from three independent experiments.
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Fig. 3. Effect of mixed extract on the release of inflammatory cytokines in Raw264.7 cells.
Raw264.7 cells were stimulated with LPS (1 zg/ml) and treated with the mixed extract
5, 10, 25 pg/ml for 24hr at 37°C, then, the level of cytokines including IL-15 (A),
IL-6(B) and TNF-a (C) were measured by ELISA as described in materials and
methods. The results were expressed as mean+S.D. Significance of results, " p<0.001

compare to normal, ~ p<0.001, “p<0.01 compare to control from three independent

experiments.
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Fig. 4. Effect of mixed extract on the expression of inflammatory proteins. A, Raw264.7 cells
were stimulated with LPS (1 zg/ml) and treated with the mixed extract 5, 10, 25 pg/ml
for 24hr at 37°C. Then, the mRNA expression of inflammatory proteins including NF-«
B (A), COX-2 (B) and iNOS (C) was measured by gqRT-PCR. The results were
expressed as mean+S.D. Significance of results, **p<0.01 compare to normal, = p<0.01,
*p<0.05 compare to control from three independent experiments.
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Effect of mixed extract on Type II collagen—induced arthritis (CIA) mouse model. Type

II collagen and Freund's adjuvant were injected in DBA/1 mice to induction of

arthritis. Mixed extract was orally administrated and dexamethasone (positive control)
was ip injected in mice before and after induction of arthritis for 4weeks every day. A,
Clinical arthritis score was measured twice a week after induction of CIA as described

in materials and methods. *

© p<0.05, **: p<0.01, ***:

& %k k.

p<0.001. vs GI. Statistics by

ANOVA and Dunnett’s Multiple Comparison Test, T: p<0.05, 1 1: p<0.05, Tt t:
p<0.001. vs Gl. Statistics by Kruskal-Wallis Test and Dunn’s Multiple Comparison
Test, T: p<0.05, FT: p<0.01, TFF: p<0.001. vs G2. Statistics by Kruskal-Wallis
Test and Dunn’s Multiple Comparison Test. B, Paw thickness was measured with

electric caliper twice a week after induction of CIA.

*

: p<0.05, **: p<0.01, ***:

p<0.001. vs GI. Statistics by ANOVA and Dunnett’s Multiple Comparison Test #:
p<0.05, ##: p<0.01, ###: p<0.001. vs G2. Statistics by ANOVA and Dunnett’s

Multiple Comparison Test.
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