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Inhibitory Effect of a Decoction Combined with
Ostericum koreanum Maxim. and Aralia continentalis Kitagawa
on Collagen II -induced Arthritis Mice

Ho-Suk Yoon' - Young Cheol Lee' - Jang-Cheon Lee”

1College of Korean Medicine, Sangji University,
2School of Korean Medicine, Pusan National University.

ABSTRACT

Objectives : To clarify the anti-arthritic activity of Ostericum koreanum Maxim. (OS) plus Aralia continentalis
Kitagawa (AC) in vivo.

Methods : All mice were immunized with bovine type Il collagen. After a second collagen immunization, mice
were treated with OS plus AC once a day for 7 weeks. Oral administration of OS plus AC (200 or 50 mg/kg)
significantly suppressed the progression of CIA, which extend is comparable to that of methotrexate (MTX, 0.3
mg/kg), a positive control. The severity of arthritis within the knee joints was evaluated by histological
assessment of cartilage destruction and pannus formation.
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Results : Administration of OS plus AC significantly suppressed the progression of CIA and inhibited the production
of TNF-a and IL-6 in serum. The erosion of cartilage was dramatically reduced in mouse knees after treatment
with OS plus AC. In conclusion, our results demonstrates that OS plus AC significantly suppressed the progression
of CIA and that this action was characterized by the decreased production of IL-6, IFN-y and collagen |l specific
antibody in serum, CD3+CD69+ T cells, MHC class II+/CD11c+ (in DLN), CD11b+Gr-1+ cells (in PBMC), CD11b
+Gr-1+ cells, B220+/CD23+ (in paw joint).

Conclusions : The the levels of IFN-v in the culture supernatant of splenocytes stimulated with CD3/CD28 or
collagen were dramatically decreased, while those of IL-4 was increased. In the serum of OS and AC-treated
mice, the levels of IgM RA factor were decreased.

Keyword : Ostericum koreanum Maxim., Aralia continentalis Kitagawa, Collagen II-induced arthritis.
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Maxim.: OS), 5% (Aralia continentalis Kita—
gawa: AC)¥= X tgal ghilg Yol A F-¢i sk
7199 z19)ef FAo] AEE A x5t
WA A A g F A dste] AME-SEI T

3) Aok B 717]

Bovine typell collagen, acetic acid, complete
freund's adjuvant, methotrexate, 3294,
heparin, ACK &9, NH4Cl, KHCO;, deminer—
alized water, trypan blue, ethyl ether, colla—
genase, TMB,
formaldehyde, diethyl pyrocarbonate (DEPC),
trypsin—0.2% EDTA, 3—4, 5—dimethylthiazole,
5—carboxyme thoxyphenyl— 2,4—sulfoph enyl
—2H—tetrazolim (MTS), 2,7— dichloro— dihy—
drofluorescindiacettate (DCFH—DA), chloroform,
RPMI—1640 8}k trichloroacetic acid, isop—
ropanol, Dulbecco's phosphate buffered saline
(D—-PBS), 7icSigmarl (U.S.A), #AES, Taq
polymerase®} Deoxynucleotide triphosphate
(ANTP)¥ TaKaRaAl (Japan), A|ES, IxALE
4> (Moloey Murine Leukemia Virus Reverse
Transcriptase ; M—MLV RT)$} RNase inhibitor
= Promegarl (Madison, U.S.A) A&E=S, IL—4
9} IFN—vy+= ELISA kit (Boosourse, U.S.A),
antibody Avidin—HRP conjugeted (R&D system,
U.S.A), $-elo} &3 (fetal bovine serum, FBS)
icHycloneA} (Logan, U.S.A) A%<, DMEDic—
GibcoAl (Gaithersburg, MD, U.S.A) AEFZ,
RNasex Pharmina A}(Torreyana, U.S.A)A%
<, QIzF Az9t TNF—a$} IL-1B% R&D system
Al (Minneapolis, U.S.A) Al¥-&, PE—anti—CD3,
FITC—anti—CD19, FITC—anti—CD4, FITC—
anti—CD8, FITC—anti—B220, PE—anti—CD25,
FITC—anti—CD69, PE—anti—Gr—1, PE—anti—
CD23, PE—anti—CD44, FITC—anti—CD11b,
FITC—anti—CD49b+ Pharmingen A} (Torreya—
na, Iraq) #|%<S, anti—CD28, anti—CD3+
(Serotec. U.S.A) AES FY3t] AME3IL S
), 71eF Guk Aok B Al okS AFE-3FI T

antibody biotin— conjugated,
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DAR F=
738, 58 7t 50g0.2 F3H = (0S+AC)
100gS S7F5 1,000 ml& 718t €8 F57]
o A 3AIZE F&3te] A2 Ag FY o3,

o]& 7% F&7A (Rotary evaporator, BUCHI
B—114, Switzerland) 2 533tk o] & thA
4 HA%7] (Freeze dryer, EYELA FDU—-540,
Japan) & o|-&3t] ¢ Ax (204 g) & F, 9
T (—84C) BRASAA At L= 543}
AREBHA T (G 4.86%)

) FFulEl 2 #E < AF (collagen—induced
arthritis : CIA) =2

Collagen % 4<% (CIA)- bovine type I

collagen®l 0.01mol/L2] acetic acid®} complete

Freund's adjuvant® £33k & 200 ugS DBA/
10laHsd A3 ol 338} F=A}381aL, 21W & 522
boosting 3t CIA E&l-& °ﬂl0]'°35} At

=7 DBA/10laHsd AF 5vFgE ¢ o2 CIA

S AR S A CIAE AR o
Z1*, methotrexate (MTX, 0.3 mg/kg) * 23+
Gz A= F FSdE FAdTLS
2 U

3) AlE Fo

DBA/10lalsd A% 5 vleg|A& 3 o= 3
o] AA (Normal group), X EAE A 7344
22 2= (Control—=CT), Z18]3l methotrexate
(0.3 mg/kg) HEH+(MTX), Z&-=58 F ug
oFE Fol 02 o] hooster & FE FoJE
A AT AT dxzaS YA ATE v
o 13] Z+7F vjd A FolskdlaL, TS

MTX (0.3 mg/kg)E 5= 33] 247+ 0.1 ml &
Q] Eﬂ—oﬂ —zr/\}é]—OﬂOUJ] 7}%1, =3 = HH@'O—F%
(200, 50 mg/kg) Folae 45 Fetk Md oA

L1AJel B0 33l

4) Arthritis index (AI) 24
Type II collagen © 2 boosting ¥ DBA/10laHsd
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AF ] ZF a7 e woll A BEd AFE Mann—
Whitney U test?] 7]52V¢] w}2} 9hH % (incidence,
%)S A7Asta, CIA & %= (Table 1)E 1 5
el 13]4 553t 7] 538l

5) Thymus, draining lymph node (DLN), paw
jointe] A ES
CIA AF el 45:3F k=S Aelste] 24F
g3, A8 58S ethyl ether2 wlF Al
237 el A thymus, draining lymph node (DLN),
paw jointE Z+Z} H&38}o] 100 mesh® A X E
w2l ete] D-PBS®E 5% 3F 9412 (1700 rpm)
3lo] 23] A2 & cell strainer (FALCON)el
Eﬂ"‘]ﬁ A3 o] ]9 FEafHA| &g Aoy
EEES AZIsisich ejal wde A chopping
3 & collagenase 1 mg/ml (in 2% FBS+RPMI
1640)& ¥ il 37C shaker (180rpm, 20min.) Hj
GV A vl gt & FTHE G e
43] wkEg T
Quest Z21H&
3 &

=
=4

of\

_Q_
=
] _

6‘

flow cytometer®] Ce
0]'0:1 E“E’ (q)i —r—
qg-ste] 2} 22 ollA ] A
A=k

ol A&
°o]-&

Z/l

JEZ55 %

E/\
=

/ﬂL_ < (absolute number) &

6) B3 FAE A

DBA/10laHsd AyF A thymus, draining
lymph node (DLN), paw jointE Z}Zt & &3]
100 mesh® A& 2|3} D—PBSE 5E3r €
AE-2] (1700 rpm)3te] 23] A28k & cell stra—
ineroll FIAIA AE ]9 FHHA B =
ETES AAS T a8 BEE 2

Hov} BeEEs
chopping?dt & collagenase 1mg/ml (in 2% FBS+

Table 1. Stage and Symptom of CIA

CE R
0 No arthritis
1 Small degree of arthritis
2 Light swelling
3 Medium swelling
4 Severe swelling
5 Severe swelling and non-weight-bearing
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RPMI 1640)<= ¥ i1 37 C shaker (180 rpm, 20
min.) B F7IeA v get F FS NS gt
o 43] WSk o] 7]l Z42F PE—anti—
CD3e, FITC—anti—CD19, FITC—anti—CD4,
FITC—anti—CD8, PE—anti—CD25, FITC—anti—
CD69, PE—anti—Gr—1, FITC—anti—CD11b,
FITC—anti—CD11c, PE—anti—MHC class I &
AL 30 w3 Aol A WA T vhE 5 33]
AMSES AAdFR FATE T flow
cytometer®] cell quest L2 1S o] &3} W
(%)= BA8 #]-g-5}od
thymus, draining lymph node (DLN), paw joint®ll
A o] Ao E 4= (absolute number) S A3}
t}. PBMC (peripheral blood mononeucleo cell)
heparin®] E°I3l= FAVIE A HAE e

V}}
=

= k“—l——l‘ =

-

.

2 AQYsle] gL Y3 T AN TS B
3F9T o5 MEZES ACK €9 (8.3g NH4CI,

1g KHCOs, in 1L of demineralized water + 0.1
mM EDTA) S A-2ellA 52 &<k A 2jste] 24
%LE 4312171712 thA] D— PBSE 23] A3t
% 0.04% trypan blueZ 243 T A EFE =
4ttt 4% PBMC AlEE 5 x 107/ml Al E
2 AT T 4THA AY P39 (immuno
fluorescence staining)< A A13}e] flow cyto—
meter?] cell Quest ZTE1WE o] &alo] HES
(%) = A 83T

=

=

=

7) MGAE U IL-4, [FN-y A3 F 54

F U ZAE (2 x 10°mL)+ anti
—CD28 (1 pg/mL) @A (Serotec. U.S.A)} anti
—CD3 (1 ug/mL) (Serotec. U.S.A), 12|31 collagen
type II (1 pg /mL)ZE 96—well Costar A
(Corning Inc, Cambridge, Mass. U.S.A)ol|A
coating ¥ plateol| Al 48A17F &<t SA M 3H3A
o}, v ) IL—49} IFN—-y+& ELISA kit (R&D
system, U.S.A)E o] &3} AR 7+ well
o CIA A9 nlZA H *J%O" 100 ul#

B33la, 1 A7 EoF Al 2§

S =
AY F5

washing ¢%5 &4 2
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biotin—conjugatedE& ¥ il 30%37F WX 5}t

ThA] 23] A1) §- 945 - 0 & A3 U antibody
Avidin— HRP conjugeted (R&D system, U.S.A)
100 pl& Agstar, 1 AR Ao A W28 5 o}
/\] /1-]]7‘(45‘]_031:]_ TMB 7];<L0_ 100 111”‘"] Hzgl_"]
el A 30 EXF A g $ 100 pl e stop £
< #8]g ¥ ELISA readerE ©]€3}] 450 nm
AN FY=E SY3gich

=
4=

=1
=

8) 3 W Aol BT
(RF) H/H

4577 index #S 54 &
Aste] A4 AR oz ol
BSeT el 93
128]a1 RFS! &= IgM &
%o enzyme—linked immuno—sorbent assay
(ELISA, Endogen, U.S.A)Z AAFS
Atk ZF wellell CIA A2 &2 100 ul (1/100
dilution) EFakaL, 1A3F 5ot Aol A WA
3l & 23] washing &% 907 M F 3 ]S
antibody Avidin—HRP conjugeted 100 plE =
2 shal 1AIZE Aol A A5 5 ThA] A 813
o} TMB 7122 100 ¥ EFskar gaolA 30
B2 X3 3 50 ul 9 stop &AL At
ELISA reader 450 nmolA S3 =2 S35}

rheumatoid factor
& ethyl ether® m}
DR EEERE
Jol A IL-69} TNF—a
T E54Le CIA 2%

S

=

=
TE

=73}

B N' mlo

7

9) g3 W collagen 11 &4 5=
Collagen 11 gAle] 4 W = < CIA
2% £7 %) enzyme—linked immuno—sorbent
assay (ELISA, Endogen, US.A)E AAHFS =
7g3t3le} 2t wellell CIA A31¢] &3 100 nl (1/200
dilution)® ®F3}ar, 12 A1+ Fek 4C Y34
oA W& & 23] washing &5 gHNoz A
‘ﬁr% antibody biotin—conjugated® ¥ i 30
G BT A 23] A & SkE golo
ﬂ 23l v} antibody Avidin—HRP conjugeted
100 pl& A3k 1 AJZF A2oA] Bx]g & ot
Al AH AT TMB 71488 100 pl A &3k
Aol A 30 #7F WA g & 100 ul o stop &4
< A8t & ELISA reader 450 nmolA] &3%=

%

= =
=7

HU HE roh
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e
OFE Fo 4FY Fo| 7 TollA HHE
formaldehyde &<l A & A=A _
sto] 32+ Fofl 8 AlxE FAIgE T, epoxyell
EW3}taL, o] AS microtomelE AW WSO

¥ ol 9)3te] Hematoxylin & Eosind}

CIA A% mdo] 437 MTX, 72853 F
i g ekE (200 mg/kg, 50 mg/kg) S FolslaL,

_{

” 49 F5 F A #A2 AE5] HLE 9
collagen deposition A<l Masson—Trichrome - -
sen " 43T 94 o 248 Rassa

Ao =35l .
A S st Fig. 29| BE CIAS] t)2F o2 CIId 93 o4

o macrophage, granulocytes, mononuclear

2
B cell, subsynovial inflammation Z1&8]al Z2HA]
HogXy o

Kl & Ane + - .
e 91 8 oE:rﬁ Zmoean 39| hyperplasia®l 77} dojut A=} w9
standard error £ 7SI FAS ASE0T gap) namnn, 2 el v s, An
npaired Student's T—test &4 HH S ©]-83}¢] o Aeg-=g 5 uFgFE FoIut (200 mg/kg)

A&t (Fig. 2. D), 18]lx ZE-=% 7 oheFE(50
mg/kg) (Fig. 2. E) Fofwro A= dizadd @A
3 B2 synovial paw joint cavity (JC)eol

m 2 3 Aol dES BET S AT, T A F0]
A& Atz vlske] WAz AFL A
L #89 fugo] nXE 9 Zef el o A el Edol g ez
HHd 49 F arthritis index@tS wF A HESE A
A 5% Bok AR A3, B S AP F 15
RE MTX Folw3 2858 F ojgeps =

4 ——ClA-control R e

Arthritis index change
=

6

—m— CIA MTX (0.3 mgkg)
49 ke CIA-DB+AC (200 meke) G
2 ]  --m--CIA-D5+AC0meks)

1 weekk 2 weeks 3 weeks 4 weeks 5 weeks
After Drug treatments
Fig. 1. Suppressive effect of OS plus AC on arthritis index of paw joint in CIA mice. Arthritis index were scored according to
Mann-Whitney U test at every six day interval. Following boosterization of collagen mice were divided into four groups and each
group was treated with DW (CIA-CT), MTX (CIA-MTX ; 0.3 mg/kg) or OS plus AC (CIA-OS+AC ; 200 or 50 mg/kg) or in a daily base.
Normal mice without injection of collagen and Complete Freund's adjuvant were treated with DW. Statistically significant value
compared with CIA-CT by T test (*p<0.05, ***p<0.001).
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A B G D E

\ | [ ] [ |
Normal DBA/L CIA Control MTX (0.3 mg/ke, ip) 0S+AC 200 mgkg OS+AC 50 mg/ke

Fig. 2. Histological section of paw joints from CIA mice. DBA/10laHsd mice were sacrificed, their hind limbs were removed, and the
paw were processed for histology and stained with Hematoxylin-Eosin and Meisson Trichrome staining. Normal wild-type
DBA/10laHsd mouse (A), control ; murine CIA (B), MTX-0.3 mg/kg (C), OS+AC 200 mg/kg (D), and OS+AC 50 mg/kg (E) were
analysis with histopathology of paw joints of murine CIA. Intraarticular exudate, marginalerosion, necrotic chondrocytes, and relative
loss proteoglycans in the articular cartiage are present panel. Original magnifications: X 200.

3. DLN % paw joint®] & A X =) v|x|+= 43 o)A (xxp<0.01, #*+xp<0.001) YA 7F2HA
DBA/10laHsd mice®l] 4537+ 7g-=g F uj t} (Fig. 3B).

kS A7 Fol¢ F DLN % paw jointoﬂ/\i

o] F WANESFE #2$ 27, DLNoA = 4. Peripheral blood mononuclear cells (PBMC)W
T Fo94 IA FAaEJ e (Fig. 3A) WM 2ol W2 &= 3

Paw jointol| A= &Aool 7.63 £ 0.88 (x10°), Artol 22y 46.511.1%, 14.6+0.7% thET-

o

) z10] 17.25 + 0.25 (x10%), MTX Fofito] 1 2+7} 29.0+1.75%, 9.6+0.9%, MTX Fol
8.7540.25 (x10%), Z&-5 F wjgrekE 200 ] 32.0%0.45%, 11.1£0.6%, Z&-=g % uj
mg/kg Folito] 9.3 £ 2.7 (x10%), #&-=% gHokE 200mg/kg Folro] 43.242.2%, 11.8+
T i EeFE 50 mg/kg Folwre] 9.9£0.9 (x10%) 65%, A= F derE 50 me/ks Fo
2 el ugterE Fojto A tixTtel vk ] 30.4+0.55%, 9.6+0.25% = e}, 200,

o

I

>
o]

Total DLN cells Wo.{x10¢)
Total joints cells No. (x1 07)

Nemmal €T MIX 200 0 (mgke) Nommal  CT MIX 200 S0 (mgke)
08+ AC (p.a, mjection) 05+ AC fp.o. injection}

Fig. 3. Effect of OS plus AC on total cell number of DLN and paw joints in CIA mice. Normal, CT (Control), MTX (0.3 mg/kg) OS+AC
(200 mg/kg or 50 mg/kg). Statistically significant value compared with CT by T test (**p<0.01,***p<0.001). Normal : Normal
DBA/10laHsd mouse group. CT : DBA/10laHsd mouse group boosted with collagen type Il (1 xg/ml). MTX : DBA/10laHsd mouse group
boosted with collagen type Il (1 xg/ml) and treated with methotrexate (MTX, 0.3 mg/kg) two times a week for 4 weeks. OS+AC 200 :
DBA/10laHsd mouse group boosted with collagen type Il (1 ¢g/ml) and treated with OS+AC (200 mg/kg) once a day for 4 weeks.
OS+AC 50 : DBA/10laHsd mouse group boosted with collagen type Il (1 zg/ml) and treated with OS+AC (50 mg/kg) once a day for 4
weeks.
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50mg/kgoll A thzoll H]3le] CD4™ & aF ko 5. DLN Y] WA el v X]= F g

A oA Al F7rE ot CD8Y AE Bl &S CD4" Al3E9} CD8T AE 45 543 A3}, 4

WH3k7E FIATHFig. 4A). Aol Z42b 44.3+41.0%, 22.6%1.4% thET-0]
CD4*/CD25" ME & AATo] 3.6+1.0%, 27} 24.942.4%, 14.4%22.7%, MTX Fof o]

tjz1to] 9.6+0.63%, MTX Folito] 7.1+0.11%, 34.741.25%, 18.9+1.45%, Z& =& F uj

Ae-5g Fouigters 200mgks ool 4.2+ ok 200mg/ks Foldto] 40.6+1.15%, 21.2+

0.97%, &= F wigeE 50mg/ks Fo 1.3%, Z&-=g F s 50mgks Follol

o] 5.8+1.03% % LER thxtel w3 A 39.0£0.95%, 17.9+3.05%= YER}, 200, 50mg
3k TH B220Y/CD23" AlZ ¥ AATto] 1.2+ /kgoll A tz=Ttol] B]Ete] CD4TE RE FTof A
0.6%, HxTo] 20.6+£0.95%, MTX Folio] Solg A Z7tEgen, CD8Y HXE 1%

15.842.41%, 73&-=% 7 vk 200mg/ke ol A 214 A F7HH ATHFig. 5A).
Foldo] 8.9+£0.85%, &= F wgtE CD47/CD25" & CD3"/CD69" M E = 3=
50mg/kg Foito] 14.74£2.15% 2 JEY} RE = =A3 A3} CD4Y/CD25" AX = Aol
T tiETe HlEe] o)A (xp<0.05, 7.9%40.2%, xT0] 5.8+0.5%, MTX Fol
#x4p<0.001) QA 4% ATHTFig. 4B). °] 2.1+1.68%, A& 58 F H|gFE 200mg
PBMC W granulocytes A% 4 W3S 534 /kg Folito]l 4.6+0.29%, ZF&-=F F ag
3k Ax}, Aol 13.242.0%, thETo| 36.9+ oF& 50mg/kg Folto] 5.0+0.14% = e tf
0.7%, MTX Fojto] 13.31£0.1%, 45T Zo) el 73kl th CD3T/CD69 " AE =
5 Higtels 200mykg Foldto] 20.6+2.0, A& Aol 2.640.6%, thE&o] 7.8+ 0.11%, MTX
58 5 wfgteFE Sme/ke ool 28.9+0.4% Folito] 4.440.61%, -5 F ngtefE
2 YUy A58 F agdE B sET 200mg/kg Folto] 4.8+0.55%, AE-=F F
ol A diZzarel] H)3te] oA (x#xp<0.001) AA wjgekE 50mg/kg Fojato] 4.8+£0.62% % e}

=AY (Fig. 40). U 2E FEFOA txRad dlste] #oA
(#xxp<0.001) QA 745 A cH(Fig. 5B).
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Nomnal cT MIX 200 50 {mgke Nomnal cT MIX 200 30 (mgkg Notmal cT MTX 200 30 (mgkg)

05+ AC (p.o. injection) 05+ AC (p.0. mjection) 05+ AC (p.o. mjection)

Fig. 4. Effects of OS plus AC on Proportion of CD4+ & CD8+(A), CD4+/CD25+ & B220+/CD23+ (B) ,and granulocytes (C) in
Peripheral Blood Mononuclear Cells of Collagen Induced Arthritis Mice. Peripheral blood mononuclear cells (106 cells/ml) were
isolated following 4 weeks administration of OS plus AC. The cells were incubated with PE-anti-Gr-1 and FITC-anti-CD11b antibody
and analyzed by flow cytometer. CT  : DBA/10laHsd mouse group boosted with collagen type Il (1 zg/ml). Statistically significant
value compared with CIA-CT by T test (*p<0.05, **p<0.01, ***p<0.001). Normal : Normal DBA/10laHsd mouse group. CT :
DBA/10laHsd mouse group boosted with collagen type Il (1 gg/ml). MTX : DBA/10laHsd mouse group boosted with collagen type I
(1 1g/ml) and treated with methotrexate (MTX, 0.3 mg/kg) two times a week for 4 weeks. OS+AC 200 : DBA/10laHsd mouse group
boosted with collagen type Il (1 xg/ml) and treated with OS+AC (200 mg/kg) once a day for 4 weeks. OS+AC 50 : DBA/10laHsd
mouse group boosted with collagen type Il (1 ¢g/ml) and treated with OS+AC (50 mg/kg) once a day for 4 weeks.
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Fig. 5. Effect of OS plus AC extract on the of MHC class II+/CD11c+ cells in Draining Lymph Node of Collagen Induced Arthritis Mice.
Draining lymph nodes were isolated following 4 weeks administration of OS plus AC. The cells were incubated with FITC-conjugated
anti-CD11c¢ and PE-conjugated anti-MHC class Il analyzed by flow cytometer. Statistically significant value compared with CIA-CT by

T test (*p<0.05, *p<0.01, ***p<0.001). Normal :

Normal DBA/10laHsd mouse group. CT : DBA/10laHsd mouse group boosted with

collagen type Il (1 xg/ml). MTX : DBA/10laHsd mouse group boosted with collagen type Il (1 ¢g/ml) and treated with methotrexate

(MTX, 0.3 mg/kg) two times a week for 4 weeks. OS+AC 200 : DBA/10laHsd mouse group boosted with collagen type I
and treated with OS+AC (200 mg/kg) once a day for 4 weeks. OS+AC 50 :

(1 ng/ml) and treated with OS+AC (50 mg/kg) once a day for 4 weeks.
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MTX Fofto] 18.5+0.9 (pg/m)ollen, 7g
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(1 pg/ml)
DBA/10laHsd mouse group boosted with collagen type I
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0 (pg/ml)e] At (Flg 6A).
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Al 2= AT} (Fig. 6B).
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Fig. 6. Effects of OS plus AC on the level of TNF-a, IL-6 and IFN-y (A), Total igM (B), Anti-collagen Il (C) in the serum in CIA mice.
Blood was collected from the retro-orbital plexus under ether anesthesia and serum was obtained by 10,000 rpm centrifugation and
stored at -20°C until use. The levels of cytokines were determined using a commercially available ELISA kit. Statistically significant
value compared with CIA-CT by T test (*p<0.05, **p<0.01, ***p<0.001). Normal : Normal DBA/10laHsd mouse group. CT :
DBA/10laHsd mouse group boosted with collagen type Il (1 rg/ml). MTX : DBA/10laHsd mouse group boosted with collagen type I
(1 ng/ml) and treated with methotrexate (MTX, 0.3 mg/kg) two times a week for 4 weeks. OS+AC 200 : DBA/10laHsd mouse group
boosted with collagen type Il (1 xg/ml) and treated with OS+AC (200 mg/kg) once a day for 4 weeks. OS+AC 50 : DBA/10laHsd
mouse group boosted with collagen type Il (1 ¢g/ml) and treated with OS+AC (50 mg/kg) once a day for 4 weeks.
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CD3/CD28= &Adsle H| AN EZY IFN—v&
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77} 988.1+451.1 (pg/ml), 356.6+79.4 (pg/ml),

50mg/kg Foliro] 2987.0+£172.0 (pg/ml), 1588.0
+125.0 (pg/m)=E YeEh} aFEoA IFN—y7}
izl Blake] frolAd (xp<0.05) AA 7w
AH(Fig. 7A).

thxa o] 3033.0£88.0 (pg/ml), 794.0+244.0 SHepgl oz sty vgAEe] IFN—v& IL—4
(pg/ml), MTX Fojio] 1320.0+91.0 (pg/ml), AAee SEapA oz ed3lE Aakro] 217} 39.1

1470.0+£422.0 (pg/ml), & 5 F wjgdefsE
200mg/kg Folvto] 2179.0+342.1 (pg/ml),

+4.0 (pg/ml), 5.240.6 (pg/ml), thZT"°] 95.1
+6.0 (pg/ml), 9.0£0.6 (pg/ml), MTX Fol

A.

W [P fevel

OIL-4evel

PNy fevel
1IL 4 lewel

cpas - * - Collagen type 1T = + * * +
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05+ AC (p.o iigection)
Fig. 7. Effects of OS plus AC on IFN-y & IL-4 production in the culture supernatant of CD3/CD28-stimulated (A) and Collagene type
lI-stimulatedsplenocytes. Splenocytes were stimulated with anti- CD3 and anti-CD28 antibodies and Collagen type Il for 2 days and
the levels of IFN-y & IL-4 were in the culture supernatant determined using commercially available ELISA kit. Normal : Normal
DBA/10laHsd mouse group. CT : DBA/10laHsd mouse group boosted with collagen type Il (1 zg/ml). MTX : DBA/10laHsd mouse
group boosted with collagen type Il (1 xg/ml) and treated with methotrexate (MTX, 0.3 mg/kg) two times a week for 4 weeks. OS+AC
200 : DBA/10laHsd mouse group boosted with collagen type Il (1 rg/ml) and treated with OS+AC (200 mg/kg) once a day for 4
weeks. OS+AC 50 : DBA/10laHsd mouse group boosted with collagen type Il (1 ¢g/ml) and treated with OS+AC (50 mg/kg) once a
day for 4 weeks.
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