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Inhibitory Effect of a decoction composed of Evodia rutaecarpa (Juss.) Benth. and
Chaenomeles sinensis Koehne and its component herbal medicines on Collagen
I —induced Arthritis Mice
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ABSTRACT

Objectives : Evodia rutaecarpa (Juss.) Benth.(ER) and Chaenomeles sinensis Koehne (CS) have multiple applications
and were known to have anti— inflammatory effects, In the current study, we investigated to clearly understand
the mechanism of therapeutic role for CS, ER and their combination in CIA model mice,

Methods : DBA/10laHsd mice were immunized with bovine type II collagen, After a second collagen immunization,
mice were treated with CS, ER and their combination once a day for 7 weeks, Cytokine production and gene
expression were assessed during CIA (collagen—induced arthritis) model mice in knee joint, lymph node (LN)
using ELISA and FACS analysis, The severity of arthritis within the knee joints was evaluated by histological
assessment of cartilage destruction and pannus formation,

Result : Oral administration of CS, ER and their combination (150 mg/kg) significantly suppressed the progression
of CIA, and significantly suppressed the progression of CIA and inhibited the production of TNF—« and IL—6 in
serum, The erosion of cartilage was dramatically reduced in mouse knees after treatment with CS plus ER.
Conclusion : These result suggest that CS plus ER significantly suppressed the progression of CIA and that this
action was characterized by the decreased production of TNF—a, IL—6 and collagen II specific antibody in
serum,
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AfEMSITE, REE 22 e RNE FRUkgE
upeb = ok wiFelH ik, IS, MEIEROR
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A gue) gotex &7 Yu 5§79 s BEXEE0] 9w
3 #53 Ko $'7¢ &4 oehe 322 FARE50l
otk E3 Gao '] kMO A, Oku 57 KK
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Zstgont, smE AN B T ougerEe] B A8
aabo] et 17}l gl AFo|ct

olo] A= Aol BAA Rash= atolahd gl
QMo thoFelA BEET Qi Rt AN HiE oFE
o Ege] et &S dolE 1A DBA/10laHsd AF o]
Collagen TS Z&AA BALE 4=3 T R4, AN
g AEols Eojsle] gAY avtes pEASE Ak »
¥, KM WEerEe] Y XNzadle] njxe olet
ARE dY7)o] Busls vlolo,

1. A&
1) 8=

AETES EY2AEUAY (AL, Korea)olld BT
6532 A DBA/10laHsdE 25 59 A4 g &
AR % Aol ARgsh. T2 ARAES 22 conventional
system@Z 22 + 2C, 19 12417+ 200~300 Lux& %
Fehm, 12417he mE WS Aokt ARL THAR
(A 22.1% ol4, ZAW 8.0% °lsl, ZAHf 5.0% °I
5, Z3JE 8.0% ©l3l, & 0.6% °lA, < 0.4% oA, A
GAE, FRA FHE7HS L FE3] It

2) 2k X

E Aglo] AR83t KN (Chaenomeles sinensis Koehne:
CS), %% (Evodia rutaecarpa (Juss.) Benth. : ER)=
AR st B&43h oA Aol 7] el E49
AHE AdAdEn Exstudoa HAS & HAste] AR

skt

3) Al 2 77|
Bovine type I collagen, acetic acid, complete freund's
adjuvant, methotrexate, AJ2]4 8<%, heparin, ACK &N,

NH4Cl, KHCO3, demineralized water, trypan blue, ethyl
ether, collagenase, TMB, antibody biotin— conjugated,
formaldehyde, diethyl pyrocarbonate (DEPC), trypsin—0.2%
EDTA, 3—(4, 5—dimethylthiazole—2—yl)—5—(3carboxymeth
2—(4—sulfophenyl)—2H—tetrazolim(MTS),
(DCFH-DA),
trichloroacetic acid,

oxyphenyl)—
2',7'—dichloro—dihydrofluorescindiacetate
chloroform, RPMI—-1640 8o,
isopropanol, Dulbecco's phosphate buffered saline
(D-PBS) 52 Sigma A} (U.S.A),Al&S, Taq polymerase
2} Deoxynucleotide triphosphate (ANTP):= TaKaRa A}
(Japan) AIEL, 9AALEA (Moloey Murine Leukemia
Virus Reverse Transcriptase ; M—MLV RT)?} RNase
inhibitor:= Promega A} (Madison, U.S.A) A&, 1IL-4
¢} IFN—y:= ELISA kit (Boosourse, U.S.A), antibody
Avidin—HRP conjugeted (R&D system, U.S.A), $Ejo}
dA (fetal bovine serum, FBS) + Hyclone A} (Logan,
U.S.A) AlEL, DMEDE Gibco Al (Gaithersburg, MD,
U.S.A) AZL, RNase:= Pharmingen A} (Torreyana,
U.S.A) AEE, At ARF TNF—a9} IL-18= R&D
system A} (Minneapolis, U.S.A) A|&L, PE—anti—CD3,
FITC—anti—CD4, FITC—anti—CDS, FITC—anti—B220,
FITC—anti—CD69, PE—anti—Gr—1, PE—anti—CD23,
FITC—anti—CD11b, FITC—anti—anti—CD11c, PE—anti—MHC
class I+ Pharmingen A} (Torreyana, Iraq) AEL,
anti—CD28, anti—CD3% (Serotec, U.S.A) A& 343}
o ARgStR o, 71E ARt A9k EF AJoRS ARE-SFATH

2 a7 AR 771 €95E7] (dE, Korea),
microwave oven (LG, Korea), real time quantitative
RT-PCR (Applied Biosystems, Co., U.S.A.), flow cytometer
(Becton Dickinson, U.S.A), spectrophotometer (Shimazue,

Japan), bio—freezer (Sanyo, Japan), primus 96 thermocycler
system (MWG Biotech., Germany), CO; incubator (Forma
scientific Co., U.S.A), clean bench (Vision scientific
Co., KMC—14001, Korea), vaccum pump, rotary vaccum
evaporator (Biichi 461, Switzerland), freeze dryer (EYELA
FDu—540, Japan), autoclave (Hirayama, Japan), imager
system (Kodak, U.S.A), plate shaker (Lab—Line, U.S.A),
ELISA reader (Molecular devices, U.S.A), cell strainer
(FALCON, U.S.A), 96—well Costar HA] (Corning Inc,
Cambridge, Mass, U.S.A)% homogenizer (OMNI, U.S.A)
o= AMEStTt

2, Uy

1) Az =&

AN, 58 9 72+ 50 go2 A" uideFE(CS+ER)
100 goll &5 1,000 mZ 71ste] @9 F&7]0A 341
FE5te 42 A& FTY dIsta, olF Y FEEA
(Rotary evaporator, Biichi B—114, Switzerland)Z 53}
Ak, ol o] FZ A=ZR7] (Freeze dryer, EYELA
FDU-540, Japan)& °l8dfo] & =% &= 15.2,
16.8, 21.2 g& o] 58 4% 15.2%, 16.8%, 21.
2%2 IREZoH, 5T FE2ES Ys (-847T) RHst
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2) Collagen R4 #EH (ClA) M7 =L

Collagen §4F &Y (CIA)L bovine type I collagen®]
0.01 mol/L9] acetic acid®} complete Freund's adjuvant=
B33 & 200 ugE DBA/10laHsd AF ol 13} FARHL,
219 & FFE boosting 3t CIA REE (Hstqlch 4
2 34 DBA/10laHsd AF 5ubelE St #2922 CIAS
FIAZIA] 2 A CIAS A7) B2, methotrexate
(MTX, 0.3 mg/kg) A=e Fd=+3 CS, ER ¢ Hfghek
E 5o RS

3) AlZ B¢

DBA/10laHsd ¥ 5 og|RS o #£o=2 3l AHAML
(Normal group), AEAE A23HA] ¢k t=7(Control-CT),
183 methotrexate (0.3 mg/kg) HBZMTX), CS, ER
2 HiFeFE BolZ o2 o] booster F OFE FolE A
etk AT g2 A ELE WY 13 42 o)
A AF BoHa, FAYRZE MTX (0.3 mg/kg)S mf
Z 38 717 0.1 ml & Wi B FAlgen, €S, BR
2 uigerE (150 mg/kg) Tl 45 B¢ Wi o4 11
Alof| 7o} sttt

4) Arthritis index (Al) 24

Type II collagen®2 boosting & DBA/10laHsd AJF <]
Z} 4719 oA WEYE AZFTE Mann—Whitney U test?)
71&ol wet WHE (incidence, %)< ARSI, CIA
A= (Table 1)E 1 FYef 13¥ 557t 7|1E314t.

Table 1. Grade of arthritis index

Grade Level of severity
0 No arthritis
1 Small degree of arthritis
2 Light swelling
3 Medium swelling
4 Severe swelling
5 Severe swelling and non—weight—bearing

5) Draining lymph node (DLN), paw joint2] SA[Z
+ =%

CIA AFol 457t FEZ A=t AHE F=stL, A
ZE5S ethyl ether2 OlEAIZl & AF A draining lymph
node (DLN), paw jointE Z}z} ZHZE3le] 100 meshE A|E
£ Este] D-PBSE 583F ¥4EE] (1700 rpm)dte] 23]
M|Z3t & cell strainer (FALCON)o| E1AAH A 0]2]9]
HaE)A] g2 Aoy ELES AASHY. 18 HEL
ZA chopping?dt & collagenase 1 mg/ml (in 2% FBS +
RPMI 1640)2 Y3 37C shaker (180 rpm, 20min,) v
7104wkt & ASdS Igote WHOR 43] RRESHE
o}, oJAL flow cytometer?] Cell Quest TZI1HL o|&3}
o HEE (W2 BN & FAZESE Hgate ZF oA
o] AIHIE 4= (absolute number)S AHE3IF T}

A, RN R HieRES #EE oA 29 37

6) & FAE 2A

DBA/10laHsd 2F oA draining lymph node (DLN),
paw jointE ZZ H&E3}Y 100 meshZ2 NEZE £z}
D-PBSZ 587 ¥4E= (1700 rpm)dte] 23] AHg &
cell strainero] FIHAIA AZ 0|99 EI=A] k2 £Z0]
U EEES AASGY 283 32 ZA choppingd &
collagenase 1mg/ml (in 2% FBS+ RPMI 1640)2 41
37 C shaker (180 rpm, 20 min,) Hj%7]olA ufjoFst &
A5HE oot HOR 43 HkEsiqo o7l Zkz
PE—anti—CD3, FITC—anti—CD4, FITC—anti—CD8,
FITC—anti—B220, FITC—anti—CD69, PE—-anti—Gr—1,
PE—anti—CD23, FITC—anti—CD11b, FITC—anti—anti—CD11c,
PE-anti—-MHC class I & ¥ 30 &3t IS4 ¥H&A|
Atk W T 33 ol AT AAEFE AR &
flow cytometer®] cell quest TZ 1S o|Ldlo] WEG
()2 BAS & 2AN|ZESE ZE3}9] draining lymph node
(DLN), paw jointo|A2] HjA|E 4= (absolute number)S
AFESITH

PBMC (peripheral blood mononuclear cell)= heparin
o] Bolge FAVIR AY HApHes HEslel Whe Hel
3 T FINEZE EF5KHH. ol AlZEE ACK €9
(8.3 g NH4Cl, 1 g KHCOs, in 1L of demineralized
water + 0.1 mM EDTA)E AlLox 58 ZoF Azste] 3
878 Ge)A717]T thAl D-PBSZ 23 AIHE F 0.04%
trypan blue®2 QMg F Ax2£E S SHT
PBMC AZE 5x10°/ml NZZ 23 T 44 HI
HZ9M (immuno fluorescence staining)2 A3+ flow
cytometer?] cell Quest T2 1S o] &3}o] WMES (%)=
EA5H4T

7) Y W AOIEFRI 2

437t index S 4 3 ethyl ether2 vl3ste] A%
Ao g dAiS A3 & XS Esttt. E2d &
oA IL-6, TNF-a, IFN—y & =3 CIA A¥ =8
%o enzyme—linked immuno—sorbent assay (ELISA,
Endogen, U.S.A)Z AAFSE A5ttt ZF wello] CIA
Aol 83 100 w (1/100 dilution)® BF3t1, 1A7F T
QbAoA WA & 23] washing &5 o= At
2 antibody Avidin—HRP conjugeted 100 W& *]2]3}
I AAZE A2oA BAE & oA AFstgoh TMB 7128
100 w® EF3l g4 3087 LA & 50 w9
stop |92 Agslxl, ELISA reader 450 nmolA 3=
£ 439

8) X WY collagen Il & 5= &5

Collagen 11 A9l 83 W &= 342 ClA ¥ =
%] enzyme—linked immuno—sorbent assay (ELISA,
Endogen, U.S.A)2 S ST 2 wellell CIA A
ol 4 100 w0 (1/200 dilution)® BF38}1, 12 A7 &
QF 4T YHANNA AT F 23] washing &F qo=2
A|Z3 oS antibody biotin—conjugatedS 21 3087+ |

Astgcy, oA 28] Al F 9% foles AHW oL
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antibody Avidin—HRP conjugeted 100 wlE &8l 1
AlZE Aol BRE & oA AlFstETh TMB 7]18& 100
W Bt el 30 B7F HAE & 100 we stop
LHS A3 T ELISA reader 450 nmolA ZTF=E =
stk

9) Ha| == ZAt

E Fo 43U Fo Z oA AL Est 10%
formaldehyde 8o 143 & ANE3to] s2= &9 8 A
b AIgE o2, epoxy©ll EWSLI, ©]Z-S microtomelZE
HAHES Eo] ®F WhHo] 9Jsle] Hematoxylin & Eosini}
collagen deposition GAQl Masson—Trichrome FX&

R

10) SAIXzZ
tloFst Aglog2HE PO A= mean + standard error®
71E3519 1, 94 HEL unpaired Student's T—test &

g olgstel Ayatert,

2 3
1. B8 Aol A= 9F
#HEY 8 & arthritis indexzhg wiF WY 537 F
Qb AARE A, FEZ AYE ¥ 1FFE MTX Tt
CS, ER % T HiglorE Fojd #EH A57t gz
Hjgte] §94 UA T2 ATHFig. 1).

—+— CTA-CT
20 —%— CIA-MTX (0 3mpk)
& CTA-CS (150mpk)
18 - - @-- CIA-ER(150mpk)
16 =—%— CIA-CS+ER (1 30mpk)

Arthritis index change
=

Oweek 1weeks 2weeks 3 weeks 4 weeks
After Drug treatments

Fig. 1. Suppressive effect of CS, ER and their combination 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 CS, ER and their combination(150
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 ( ©X0.001).

2 225k W3t

CIA AF mdo] 457+ MTX(0.3 mg/kg), CS, ER %
F uiEeFE (150 mg/kg)E Fosta, Ad T8 F AF9
AE Ao HGE AT M-T Q89S Bole] 24
BAskgth Fig, 29] BE CIAY HizZCo=& CIlo] 9§t
ZAo]| macrophage, granulocytes, mononuclear cell, subsynovial
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inflammation 18|31 &49tA|3Z9] hyperplasia® JE7F 4
olvf AZa weol syt Y=t 1 Qo= gutel wf
T, 39 &, cartilage pannus junction 5 BT
4 9ok ®vhd, MTX A2 (Fig. 2. O), CS, ER T
(150 mg/kg) (Fig. 2. D, E), 28|22 CS, ER H|gerE
(150 mg/kg) (Fig. 2. F) Fololxs dizate] @A
2= synovial paw joint cavity (JO)oAQ] H=& T2
T 9, ES TEH FHANZ GA] R H|5to
HANZe ATRY dZ9 s}, i FuAzY] &40
AF o= HAasHAT

C

I
Normal DBA/L

[ 1
CIA Control CLA +MTX (0.3 mg/kg, ip)

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 Masson's Trichrome staining. Normal wild—type
DBA/10laHsd mouse (A), control murine CIA (B), MTX—0.3 mg/kg
(C), CS 150 mg/kg (D), ER 150 mg/kg (E) and CS plus ER 150
mg/kg (F) were analysis with histopathology of paw joints of
murine CIA. Intraarticular exudate, marginalerosion, necratic chondrocytes,
and relative loss proteoglycans in the articular cartiage are present
panel. Original magnifications: X 200.

3. DLN ¥ paw jointe] & A|E 49 u|x=
g3

DBA/10laHsd miceol] 4F7F CS, ER 9 ujgerES
T o3t & DLN % paw jointol A2 & HIANESE
3t A3}, DLNYAE BE oA 94 A ZTAENL
™ (Fig, 3A), Paw jointolAE Aol 5.0 + 1.0 (x10°),
gzFo] 13,75 + 3.75 (x10°), MTX E&Fo] 7.75 + 0.25
(x10%, CS, ER ¥ HIgHFE (150 mg/kg) Folto] 19.0
+3.0 (x10°, 6.0 +£1.5 (x10°, 50+ 0.5 (x10°) 2
et vjglers Eoiiofa] thzze] vlste] 494 (p<0.05)
A A= AHFig. 3B).

oM



Collagen I —induced Arthritis 3ol that siEes, AN 2 Hig

e

Nommal CIA  CIA-MTX CIA-CS CIA-ER CIA-CS+ER
150 150 150 (mgkg)

" Nomal ClA CIASMTX CIA=CS CIA-ER CIA-CS+ER
03 150 150 150 (mgks)

Fig. 3. Effect of CS, ER and CS plus ER on total cell number of
DLN and paw joints in CIA mice. Normal, CT (Control), MTX (0.3
mg/kg) CS, ER and CS plus ER (150 mg/kg). Statistically
significant value compared with CT by T test ( £X0.05, X0.01).
Statistically  significant value compared with normal by T test
(*X0.05, #X0.01, *#1X0.001).

Normal : Normal DBA/10laHsd mouse group. CT : DBA/10laHsd
mouse group boosted with collagen type II (1 pg/ml). MTX:
DBA/10laHsd mouse group boosted with collagen type II (1 ug/
md) and treated with methotrexate (MTX, 0.3 mg/kg) two times a
week for 4 weeks. CS 150 : DBA/10laHsd mouse group boosted
with collagen type II (1 ug/mld) and treated with CC (150 mg/kg)
once a day for 4 weeks. ER 150 : DBA/10laHsd mouse group
boosted with collagen type I (1 ug/ml) and treated with ER (150
mg/kg) once a day for 4 weeks. CS plus ER 150 : DBA/10laHsd
mouse group boosted with collagen type II (1 ug/ml) and treated
with CS plus ER (150 mg/kg) once a day for 4 weeks.

4. A2 u|H= FF

1) PBMC W HIM|ZO| O|X|= H&F

(1) CD4" & CD8" A|=Zo] mX|= J3F

Peripheral blood mononuclear cells (PBMC) W CD4"
4 CD8" AIZ 4= WIS =43 Ay, FAakro] 2 24.4 +
0.39%, 18.1 £ 3.11% tizTo| ¥z 29.2 + 1.88%, 14.5
+0,43%, MTX Eoj3£o] 24.8 + 3.79%, 15.2 +0,13%, CS
Eojo] 18.5 + 3.49%, 12.3 + 0.75%, ER Fojw0] 20.5
+4.04%, 11.4 £ 2.85%, ¥WigerE Fowo] 25.2 £ 2.6
1%, 14.9 £ 3.2%=E tz2Fo] vt CS FojFoA {4
QA AAEATHFig. 4).

mCD4+ DOCDS+

CDd+ & CD&E+ posii

Normal CIA  CIA=MTX CIA=CE CIA<FR CIA+<CS+ER
03 150 150 150 (mgks)
Fig. 4. Effects of CS, ER and CS plus ER on Proportion of CD4*
& CD8" cells in Peripheral Blood Mononuclear Cells of Collagen
Induced Arthritis Mice. Peripheral blood mononuclear cells (1O6
cells/ml) were isolated following 4 weeks administration of CS, ER
and CS plus ER. The cells were incubated with FITC—conjugated
anti—CD4 & anti—CD8 antibody and analyzed by flow cytometer.

=] TEE oA B 39

(2) B2207/CD23" AJ3zof| u]x]= gk

PBMC W B2207/CD23" MZ 4 W3lE =43 Al
B2207/CD23" ME 4= HAMLo] 159 + 2.45%, WjZFo]
26.8 + 6.65%, MTX EoFo] 14.2 + 1.75%, CS EoZ
o] 26.2 + 9.40%, ER Eojio] 23.7 + 3.61% = ujghek
B Fofo] 23.2+ 2.1%2 Ueh} BE FoA tiZRgo
H|gte] fo4 wiskt UehA] adtkFig. 5).

NV

WB220+CD213+ B cells (%)

o
2
n
o
a
&
&

Nommal ~ CIA CIA+MTX CIA+CS CIA-ER CIA+CS+ER
0.3 150 150 150 (mg/ke)

Fig. 5. Effects of CS, ER and CS plus ER on Proportion of
B2207/CD23%cells in Peripheral Blood Mononuclear Cells of
Collagen Induced Arthritis Mice.

(8) Granulocytes A3 WHdof wjx= JgF

PBMC W granulocytes A|X & WIS 43 23t A
Aol 26.2 + 1,37%, ti2E0] 40,1 £ 2.55%, MTX £
0] 33.2 £ 2.0%, CS Fo9o] 36.7 + 3.55%, ER ¥4
0] 29.4 £ 3.05% R wigerE Fofo] 29.0 £ 1.20% %
et ER 2 uiEerE FooA izl st {94
("p<0.05, """'p<o 01) A #2HUcHFig. 6).

4=
b

### WGr-1+CD11b+ granulocytes (%)

W
& o =

=
b

20

Gr-1'CDL L positive vells.in PRMC(%)

Normal CIA CIA+MTX CIA+CS CIA+ER CIA+CS+ER
03 150 150 150 (mghkg)

Fig. 6. Effects of CS, ER and CS plus ER on Proportion of
granulocytes in Peripheral Blood Mononuclear Cells of Collagen
Induced Arthritis Mice.

Peripheral blood mononuclear cells (10° cells/ml) were isolated
following 4 weeks administration of CS, ER and CS plus ER. The
cells were incubated with PE—anti—Gr—1 and FITC—anti—CD11b
antibody and analyzed by flow cytometer.

2) DLN L HAM|IZO| O|X|= FE

(1) CD4" 9 CD8" M| 2ol WA= g3k

DLNol|A CD4" A&} CD8™ N 45 =43 Ax, A4
ol ZHZF 3.4 +2.2 (x10Y), 1.7+ 1.0 (x10%, thzo|
27 354 + 2.6 (x10%, 31.1 £ 8.9 (x10%), MTX 4%
o] 14.7+ 2.9 (x10Y, 11.6 + 3.1 (x10%, CS E&Zo]
21.9+6.0 (x10%, 16.1+23 (x10% ER Eojzo]
16.1 + 1.8 (x10%, 13.6 + 1.4 (x10%), HiZIFE EojFo]
19.9 £ 3.9 (x10%, 11.8 £ 3.0 (x10)& Ueht, CD4™ A
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E7t B AETONA dizol vlst §94 A daH
Ach(Fig. 7).

ECD4+ OCDE+

absoluteNo.in DIN (x10f)

Cha'&CDE!
=]

Nommal ~ CIA CIA+MTX CIA+CS CIA+ER CIA+CS+ER
03 150 150 150 (mgke)

Fig. 7. Effects of CS, ER and CS plus ER on absolute number of
CD4" cells and CD8' cells in Draining Lymph Node of Collagen
Induced Arthritis Mice.

Draining lymph nodes were isolated following 4 weeks administration
of CS plus ER. The cells were incubated with PE—anti—CD3,
FITC—anti—CD4, FITC—anti—CD8 and analyzed by flow cytometer.

(2) CD3"/CDB9" A|3E F=of m= ek
DLNo|A CD3"/CD69" Al 4= WslE =43 Z2af, F4+
o] 0.6+0.39 (x10%, dizFo] Zz 24.3 + 3.55
(x10Y, MTX E&Zo] 6.7 + 2.76 (x10%, CS EoFo]
10.3 + 1,14 (x10%, ER Fojio] 6,7 + 0.15 (x 10", Hl
JIOFE Eojo] 7.8 + 3,18 (x10)& Ueh} BnE ofE =
oA tiRFof Hlste] o4 Al AAEUcHFig. 8).

i W CD3+CD69+

CD3+CDA% absolute No.in DLN (210

Nommal ~ CLA CIA+MTX CIA+CS CLA+ER CLA+CS+ER
03 150 150 150 (mgkg)

Fig. 8. Effects of CS, ER and CS plus ER on Proportion of
CD3"/CDB9" cells in Draining Lymph Node of Collagen Induced
Arthritis Mice.

(3) MHC class 1'/CD1ic" A Walo] m|x= 3

DLNoJA] MHC class I'/CD1lc" (myeloid Dendritic
cel) Al 42 243 A7, AAol 0.16 £ 0.1 (x10%),
i zgo] ZHF 451 + 0.2 (x10Y, MTX EoJ7ko] 0,97 +
0.5 (x10%, CS EojFo]l 1.69 + 0.3 (x10Y, ER Eoj
o] 0.84+ 0.0 (x10%, HigtFE Folo] 0.76 + 0.1
(102 Yeh}, BE ofE RojZoA dizge] Hls) §<
A Al FHAEAckFig, 9).
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Fig. 9. Effect of CS, ER and CS plus ER extract on the of MHC
class 11*/CD11c" cells in Draining Lymph Node of Collagen Induced
Arthritis Mice.

Draining lymph nodes were isolated following 4 weeks administration
of CS plus ER. The cells were incubated with FITC—conjugated
anti-CD11c and PE—conjugated anti—MHC class |l analyzed by
flow cytometer.

3) Paw joint LH CD4™ & CD11%b/Gr—1" A|=ofl O
x= I

Paw jointollA] CD4™ @ CD11"b/Gr—1" M2 4=& absolute
number2 AHE3H A} zkzF Aol 1.2 + 0.1 (x10°),
7.1 +5.35 (x10°), gz 11.7 + 2.5 (x10°), 31.7 + 7.83
(x10%), MTX EdFo] 2.7+0.6 (x10°, 5.1+ 1.19
(x10%, CS Eojat APFLS 13,1+ 1.2 (x10%), 39.4 +
5.29 (x10°), ER FoJdt AL 3.7 £ 0.7 (x10°), 5.2
+1.67 (x10°), gtk FoJdt APFE 2.8 + 0.8 (x10°),
5.1+ 0,73 (x10°) & ueh}, CcD4" ¥ CD11*b/Gr-1+
Al 7} ER, 2 HjgeRE FojoA §94 A HAE
SAch(Fig. 10).

50 B CD4+
o0Gr-1+/CD11b+

H% * ax
‘]
Normal CIA CIA+MTX CIA+CS CIA+ER CIA+CS+ER

0.3 150 150 150 (mz'ksz)

CD4&Gr1'CO1 1LY absoluleNo.in

Fig. 10. Effects of CS, ER and CS plus ER on the absolute
number of CD4" and CD117b/Gr—1" cells in paw joint of Collagen
Induced Arthritis Mice. Paw joint (PJ) cells (X10° cells/md) were
isolated following 4—weeks administration of CS plus ER. Cells were
incubated with FITC—conjugated anti—CD11b, anti—CD4, PE—conjugated
anti—-Gr—1 antibody, and analyzed by flow cytometer.

4) Y L B MOIEZIRI M=ol 0Xl= S8

3 W TNF-o BAAFS E4% 2, Fdo] 7.9 +
1.7 (pg/ml), Zto] 66.6 £ 11.3 (pg/ml), MTX Fojo]
18,4 £ 6.5 (pg/mo)elgeH, CS Folgh Adto] 61.2 +
11.4 (pg/mf), ER Foigt AgFo] 23,7 + 5.8 (pg/me), Hi
SHorE B3t AFTo] 34,9 + 2.6 (pg/ml) = YER}, ER
9 wjgers oA §94 A 2EcH(Fig. 11).

3 W IL-6 AAFS 24T A, Aol 103.6 +
6.2 (pg/mp), ThRTo] 807.4 + 132.6 (pg/ml), MTX Fo
o] 379.3 + 44,6 (pg/m)olem, CS Fofdt Aol
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705.5 + 90.2 (pg/mf), ER Fo3F A3Fo] 4199 +94.8
(pg/mP), wigeFE Fofdt AFFo] 552.4 + 100.6 (pg/ml)
2 Yehy, ER % igerE RoZold fo4 A TaE
AckFig. 11).

3 W IFN—y RBAAFE 243 23, FArdol 48.6 £
2.7 (pg/ml), Ti=Fo] 84.3 £ 17.2 (pg/ml), MTX FoF
o] 64.9 £ 7.4 (pg/md)°lRem, CS T Ado] 69.9
+ 11.4 (pg/me), ER Foidt AFFo] 69.3 + 5.8 (pg/ml),
igerE Fogt Agato] 749 + 7.4 (pg/ml) 2 YERL o
2o v Aoy, fo4de gthFig. 11).

O TNF-alpha level in serum

BIL -6 level in serum

1000 o

OIFN-r level in serum

Cylokine vel in serum (pg/ml)

Nomal ~ CIA CIA+MTX CIA+CS CIA+ER CIA+CS+ER
03 150 150 150 (mgke)

Fig. 11. Effects of CS, ER and CS plus ER on the level of TNF—e,
IL—6 and IFN—y in the serum of Collagen Induced Arthritis 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.

CT : DBA/10laHsd mouse group boosted with collagen type Il (1 ug/md).

MTX : DBA/10laHsd mouse group boosted with collagen type Il (1

ug/md) and treated with methotrexate (MTX, 0.3 mg/kg) two
times a week for 4 weeks.

CS 150 : DBA/10laHsd mouse group boosted with collagen type I
(1 ug/md) and treated with CS(150 mg/kg) once a day
for 4 weeks.

ER 150 : DBA/10laHsd mouse group boosted with collagen type |I
(1 ug/mld) and treated with ER (150 mg/kg) once a day
for 4 weeks.

CS+ER 150 : DBA/10laHsd mouse group boosted with collagen

type I (1 pg/m@) and treated with CS plus ER (150
mg/kg) once a day for 4 weeks.

5) & L} anti—lgG Type Il collagen &A

A U anti—IgG Type II collagen SFAFHFE =
A3}, A2 anti-IgG Type II collagen &S AAfto]
43.63 £ 1.09 (x10® U/mf), th=Fo] 521.8 + 102.9 (x10°
U/ml), MTX Eojo] 141,27 + 9.63 (x10° U/me), CS &
oJ3t AdFo] 460,72 + 86.2 (x10° U/mf), ER Bojdt A
o] 241,98 + 39.1 (x10° U/me), viEHerE Eoist A%
o] 339.82 + 28.19 (x10° U/m)Z veh}t ER U sjgher
& EoZo)A 27 collagen 1T A wrazol] s &
94 (p€0.05, “p<0.001) A FaEUHFig. 12).

G, AN uiRerEe] g 9A ax 41
~ 600000 Anti-Collagen IT
& #
T 500000
:15}
o 400000 -
E
= 300000 as
< =
S 200000
=
éﬁ 100000

0
Nomal  CIA CIA+MTX CIA*CS CIA+ER CIA+CS+ER
03 150 150 150 (mgke)

Fig. 12. Effects of CS, ER and CS plus ER on levels of collagen I
specific IgG antibody in the serum of 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 mouse anti—gG type |l
collagen antibody was determined using a commercially available
ELISA kit

Tz
FolElay BUY. BE ABAAE % 4% BYY 5L
el Apiel 94 20l slolA] selstel Hiel WRel &

gk 3 4 9l

gofsto A figgel thete] choFslAl Mwstm qlch

(= PR ol A el sRRT Bl i) RER=R

T, AL KRGS LT, RRBELEY, BE
Mg sEhith ek stgom, (SITEm) NS KBHRER
homTIAE, IRVITIME, i Vel stel RS AF
MR, T CMERMTEY H k@S A EEIEE, B
BT, BAREREIE, IR, 8820 M .. SNEG
BARA, fjRGER ' Ste] me] distel= sttt

S, Alorolstol A FulelATbE o] Ho A &
olzt A9 a9lo] mE gl Aoz FEEm Y}
FolelA BAR] SutoA LHEHL Ao|EFRIS 22 4]
Aze} GapEere BulEn 2w dF A5 B4
FYA 7T B EO] F2)S ZRsle] FatdS R, A&
Nomn Ee) 4L doniry, th wahd, T =,
ZEA|3E  (synoviocytes), TAAAIE (dendritic cells), B
Y7 H|TEA|E, FZAE (osteoblast) E o] A|3Eo|A
AAREE o7 cytokined] AEaRgol| oJste] BEgo] 7}
EE SHEE Aoz dEA Y

Fulela $AG] L 2HRo =9l AR g
A, A 224 FRolE AR, AZ=GA, A2}
A AR 5 o A ez ooz 1 ot A7t
AHgoz Qg Rago] 992 gTol Fokgul A&,
7% Ash, AT 2o Az Bahgs gustn glof
ordety EHQ HE o] f7ET e AFoH?,
web] Folelay BAAY APS odAEtT, RES Y
4 A ARHA ABP2A HT Skl gt A7t &
dshA] AT o,

R SFINERF | Rutaceae)o| &3 EER 52
INBARQl RIEERE Evodia rutaecarpa (Juss.) Benth, 59
ol gdg TR 8~1090) #Emo] Fx L7t ZEy] A
o AHT AL ALGITE SO Mkl TG B
R, BewabnE, BibILEStel, WRRAERE, JEER, TERMIR,
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KTHERG, BORR, MR, TR So AhgatH?

ANE v aH@#&EFR] © Rosaceae)dl &8s HIEEAS K
JAUE Chaenomeles sinensis Koehne 59| A<t A=
A, Mske ESkaL Bote] RTARERS, FNE LIRS, R,
PERARA G EORE, M, MR So AgaoH?,

2 dFode RAE A3t &2 JAAIIE ©] & 84E

o AE A F EIRSE 2%t ThFst ERS] AomT &
< tage fkget KRY wiFgeAE S8t fogt 2
s Pdofirt,
A g9 T arthritis indexztE WF A 537 5
o HARE Ay, okES ATI & 1FEE MTX BoZ3}
CS, ER ¥ F HiEeE Foe] #EA A7t dizde|
Hgte §o4 ol A a3E Yehylth ol CS, ER
4 ufgtekEo] RAE AAAIZ= &) S-S oulgith 1
g3 2ASHOIZE tiRFo|| H|gte] WA EZe HEY A
Zo] s}, a1 FepAE] &Afo] AjHoz HAFTE
DLN % paw jointolA9e] ¥ WINESE TS A}
DLNoJA= CS, ER ¥ Hj3lekE FoolA §94d A &
438192 m, Paw jointollAE vigerE T4 dizgel
Hjgte] {olA A AU CIA AFH2 PBMC YellA
CD4" % CD8" MZ9] & Wsls =43 Axh, CSTFoZol
A gz Bl CD4t & CD8" MEZ9 47t 894 4
Al ZAEUTE B2207/CD23" ME9| S diRgo] uls)A
RE FE FoFoA tiRFol viste] {94 ol Wit
el @ittt Granulocytes AlZ WSFE &A% 2t
ER ¥ ufigtekE FoFollA tizatel vt |24 A
A=|9jtt Draining lymph node(DLN)oJA] CD4* & CD8"
Aol Hl&S 243 ZAul CS, ER 4 ujgeE Fojd =
oA ol sl CD4'E KA A FaEHYoY,
CD8" AZ9 Bl&L 494 Je WP UeubA] gtk
ol TAHoJA helper T cell ¢ W37} suppressor T
celle] ®wistHch P FFS F= FAoR woH
CD3°/CD69" HIZo] 41 (€S, ER 9 HjForE FojiolA
gzl vlste] oA A FaEH<SIth DLNejA MHC
class T7/CD11c" M= WsE A Ax CS, ER U )
AeFE FofFoA dizge] vla] Fo4d UA HAEAUT

Paw jointolA] CD4™ @ CD11"b/Gr—1" M2 $=& absolute
number2 A& A3} ER 2 uiFerE FojFoA CD4”
2 CD11'b/Gr—1" AZ £7} gz st {24 A
A=),

g4 Y TNF-o AAFE 243 23, FAo] 7.9 +
1.7 (pg/me), Th=Fo] 66.6 + 11.3 (pg/ml), MTX FoF
o] 18.4 + 6.5 (pg/m)°IRem™, CS T3 AFFo] 61.2
+ 11.4 (pg/m), ER FoJdt Ado] 23.7 +£ 5.8 (pg/ml),
H|EOFE Rojdt AFFo] 34.9 + 2.6 (pg/m) 2 eI

g4 W IL-6 S 243 F3, FATEo] 103.6 +
6.2 (pg/m), ThRFo] 807.4 + 132.6 (pg/ml), MTX Eo
o] 379.3 + 44,6 (pg/m)oleH, CS T Aol
705.5 + 90.2 (pg/ml), ER Fojgt AFFo] 419.9 + 94.8
(pg/mP), wigeFE Foidt AFFo] 552.4 + 100.6 (pg/ml)
2 Yepgrt,

23 Y IFN—y JAFE B3 2, FATEo] 48,6 +
2.7 (pg/mf), HEFo] 84.3 + 17.2 (pg/ml), MTX FoF

o] 64.9 + 7.4 (pg/ml)elReH, CS F% HFTe] 69.9
+ 11.4 (pg/m), ER Fo43t A@F0] 69.3 + 5.8 (pg/ml),
HgeFE Fojdt AFFo] 74.9 + 7.4 (pg/ml) E UEbgTh
(Fig. 11).

3 W collagen II YAFE & 4% Zxt, ER ¥
RS Bt AgFo]l 29 collagen 11 A =&
ol vl foA QA FRET

T AFEyo] o5hd CD19" B A= E3 g 1
Z71-e Fa3 AT it Aoz AHA Jon'? =7
type II collagen o 93] f=9 TEY mdoA B A|=Z7}
AAE Zole Tage] HAYEA] = AR B HYE=
o', B220%/CD23" B MZ7} PBMC oA Z4aEgou
94 = w3t gsich

CDE9'E T2 YZ7|Fe| THES} BNES e ol
o2 YIAZo| FAHT YIA|Eo] o3 BAIEE 27|
SAFYok ) 1 o DY thaket T AZ AT
A FRolA vehdd?,

RAS #9F 2 A uFo] QoM T HE F IFN—y A
Ato] LASH AJel2 CD4" Thl MZ2} diAAZE 4 RA
oA bl uhy] & e, TEln Ao AP FEz o
e ggat cpat T AEeke g cpgt T AlE:
CIA9] HeolA A &L sH= ZAoz BuEe®? o &
Mzes TEE A9 A Fagt A4S ey, 1 &
Aol zZolu Yo wat g 7% ZE Aoz IHA
AP €S, ER 2 ujFetES EQPS wf, PBMC AL
CS FoZolA CD4" 9 CD8 A 47} tz=Fof vls) f2
A QA FaE

RAE MHC classI HLAZETo] Aol 7B 2n,
HLA classI 9 33 7|52 CD4" TAIZ YA peptideS
Uehlz, 243K CD4" THIZE monocytes, macrophages,
synovial fibroblastsE A}=38le] IL-1, IL-6, TNF—eZ A}
Abstal, %ZAL w3dt= matrix metalloprotease(MMP)S
Husl, IL-1, IL-6, TNF—a= RAMA 9Z& $E3l=
%83 cytokineo|tF”, RAGIN AZ7 2o gty i A
=, =, gu9 AFF9 Al o3 AT DLNe|A
MHC class T7/CD11c” (Dendritic cell) M= 4& =43
A3, CS, ER ¥ igekE 200 mg/kg H= Tl tiz
2o Blg] FoA QA FAE T

FEE 9= BHYol= CD11b'Gr-1"(FETAE) N Z 2]
o] wo] dojubs Aoz AeElA Yot®, ¢S, ER 2
RS 200, 50 mg/kg FEE Fog APE BTN dix
2o B3] CD11b Gr—-1"(TE RN Z)NZ] EAZS7F &
oA A TAE YERIT

RAE T |34 Fgo= A9 dFA4 A|EF]
ol TNF—¢, IL—18, IL—6, IL—8 So] Z7}5l= Aoz oty
A qeH, 7] 9 Y dAof ol EFA A|EFRIT
A CD4A™ T =T 59| AN EE0] a3 JTL 53
sH= Zlo@ oA Qb E3h Thizh Th2 Ato]E7le)
balance?} ZXHA Th1-HgF] Apo|E7Qlo] Atjzloz
o) AdE dgus Astozm g9A g™ CS, ER
2 uigteFE 150 mg/kg HER Foid CIA AF A R
AQZA AOIEAIY] TNF-a, L6 U TFN-y o] Eu|7}
ZaEgon, S8 TNF-« € IL-6 7} #2914 Sl #ag




B}
AzAo] Sojdom EAsH: FUn

r.l

B EXE2E dF

FAEQ Type II collagen 50| FREZZ IA gloH,
S B9 ‘—%"ﬂla EYste] AR HYH IgG FAY B4

o] Z7tEE Aoz A A G FrE2Y A
(RA factor)2A HAZFZEY G (1gG)Y Fc YA =4
Hog HAsl= X}7]-f§}f<1](autoantibody)O]D} g3 Y anti-IgG
Type II collagen FA|FS &AH B3+ 23, ER 9 gt
OFES FAStES o dixaol vls| v—J"é QA Fag A
< Felatart

olde] Az Hol CS, ER ¥ wigerEo] JFute

A2 7HE HYREED 988 & 4 U Aolx AL

e

A=

= =

Type I Collagen® 2 $=3 IH G| thgt CS, ER ¥
vigtekEe] oA avE AFFoR HMstA, DBA/1 A
A9 FAocRE FEIES sy, #EE WE 4
z22 ol E 2AoA 9] HYERY W}l @% W rheumatoid
factor =% % draining lymph node (DLN) PBMC oA
o WY Alx 3l 55 St v 22 AES 4tk

1. CS, ER ¥ F HigerE2 ii}xﬂoi outy 7o)
SR (arthritis index)& FojZo =z AA|SIAT

2. CS. ER % % sigorRe wadel WAt 22
9% AT FUY QB9 FYF foHoR T4A
Act.

3. Paw jointol|A= wigeEo] F
o DLNojA%& CS, ER ¥ HHEP—FE Foa B4
Z NE 71 ASA FAEGH

4, PBMCeJA CSE CD4", CDS8" A= B &S 7 o
H, ER ¥ F ugeFE2 granulocytes A & o

Zol| wlsh Fo4d A ARAFT

AR

5. DLNoJA& CS, ER % uigers Foi RFA
CD4" M|Z 4=, CD3"/CD69" HlZ % MHC class I
*/CD11ct (Dendritic cell) MZE 47} S94 A #

w55t

6. Paw jointolA ER 9 F ujglers Fojola CD4"
9 CD11'b/Gr—1" AIZ 47} §o4 A A= o

7 ER R T ugerge

d&A Alo]EFI0l TNF—q,
IL-69] LS FA4 A A&

ATk,

8. ER ¥ F uigefFEL anti-IgG type I collagens
o4 A FAAFH

Collagen I —induced Arthritis A3l ofgt %ess, AN 2 HiE

=] TEE oA B 43

olAte] A¥E Kol CS, ER ¥ HiFEL RASAN &3}

7} 71di=Ey, dAro|A RAo| & ZF Ao o] ofES uigdst
Aofls dANME B35 714 & AS=E 7|gdnt
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