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Inhibitory Effect of Ceongryulsaseuptang-kami on Arthritis
occurrence in Collagen Induced Arthritis Mouse

Jong cheol Chd, Jong oh Park, Yong koo Lee', Hyun kyu Shin®, Dong hee Kim*

Department of Oriental Medicine, College of Oriental Medicine, Daejeon University,
1:Daejeon University Oriental hospital, 2 Korea Institute of Oriental Medicine.

To evaluate effect of CRSST on inhibiting the occurrence of arthritis, we performed the experiments including
production of inflammatory cytokine and immunoglobin in collagen induced arthritis model. The results were obtained
as follows. CRSST extract shows any cytotoxicity effect on mouse lung fibroblast cells at dose of 400 pg/mé. CRSST
group shows inhibitory effect on arthritis incidence than control group for six weeks. Arthritis index of CRSST group
reduces from 4 weeks (75+17.4%) to 6 weeks (33.3+10.0%) compared with control group. In CRSST group,
production of cytokines which shows suppressive effect on inflammation (IL-4, IL-10 ) are increased and which
promotes inflammation (TNF-a, INF-v) are decreased in blood. In CRSST group, production of immunogloblin (igG2b,
1gG3 and IgM) is reduced compared with control group, and rate of CD4+ and CD3+ T cell is lower in joint and higher
in lymph node compared with control group. From above results it could be accepted that CRSST shows anti-arthritis
effect via immune system especially through the controlling the inflammatory cytokines and immunoglobins. CRSST
could be usetully applied for the prevention and treatment of RA. And also is expected to be clinically helpful on the

treatment of RA through modification.
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FolEl2 #EY (RA ; Rheumatoid arthritis)2 THIA Q)
BE AEOEHN AIT XA Y olitg BEFHFOE YEhH,
2589 Askent ohlgl A8Ed gk HFY 59 JAsh
B85S FUSIE 561 RA X1 BEZAL synoviumg S}
8K 2k @ o ZHE 329 T cells, B cells, macrophages
9} plasma cellsE0] 2o &7 BES Yooy,

52 UM 2 Tid$l cytokineE, E3) IL-1, IL-6, TNF-a
52 Y M, naHEAIS IR 2E) S AMMPs)2 {1
AR 2 S7RIICL ol2i$t @4E0] TfE 35 AEY &
Q13 843 W JZT T HE] £33 gate k).
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UL U2 4le ok, Az, Jela o
79 AEVt Biske BHlBol EMske Aol EFolH,
cytokine®] =4:EQ] QLHE0] RAS HelH, A&F o ¢
QICE AR Utk E Eol, THIEQl FEo] AKHE T
YIFE follicded] HERE FHoPIT oM, o152 FE CD4VL
MOl MEZA Wol BalEn gy Bop.

A JulElL BEHO k2 NEEE A I EF, &
2HXEA (NSAIDs), 8F0lE]AAA (DMARDs), BEANAlS
EEMME TEE & A2, AFTo} UF9 FHol, BtiE
S, ATBFN, gl 1Y W 2 S vl gy so) ¢
il Act Wtk FHZole FRKRL P BN F
drug target®l inflammatory  cytokines 2  matrix
metalloproteases (MMPs)E9Q] ZEAE §10t ARloll 4] Ba=
@A77} o] XL At

Silslolia] RAE SR, BERE BER QREHR B 2



CA 879 M@K ol tit MARRBMRTS A a2

#E 59 Wl oM, olol] il AHOR = ., #% BR
B, LEER, SIEE L GRgse) 8851 ™.

BOHAE 01838 RAG thSh 48X AFE, Shin 72 K
%ER, £, 57 S BREKE, FHIEH0) RA BA10) €E
Cytokinesol] D]X|= @&k, Chang S92 AME $Hka|9) IL-19)
AWM 2 g0 )X gk, £°2 RAd) 285)E KR &
5o B3t AEd dFE BAsIHTh 1Eul s B8 Ayg
0}838lo] inflammatory cytokines®} WA Zo] miXlE XE2E
SAlol Hag =F2 BA Lt

olol B 4o, SHdlolA MEFHSZE BAH} ALE
Tlo] 2 tiIEEQ YRl BABREMO 4B, KEE KRS,
KES Mol B#, BiR SEY HRE =0 BAERBME
H& 0|83l RAd it AAZIEE AEKOE SHIIUA}
Si¥ct A8 58 TEEE FulEls 3FE 54 2 HuF
Hio] SAK B FUHY, BEAEY T AFH W
glol tist eklaly §5& okt BEHYASH AlEEHe
16193 go1 85 BEY (CIA ; collagen-induced arthritis) &
dg ol83Irt

ol2]st CIA ZEolA] HESREMHKIF0] ¥54] cytokine
9wy, HIME 43}, ot B2 Hel W ZASEeI ¥
glol| miXle g8 4ol 2Tl Higl |94 A F
niE]A A W E Agrigle ERISL, & & Al #EY
AEA 7go] S8 712 AREHN Biske vlojt).

SER

1. AF
1) &

AE SEES s=laldTholA FISH 4589 Mt
BALB/c&} Charles River (Japan)ollA] B2 658 9] DBA/1]
€ 27 B¢ 484 o] HBAI] F U] A8
EE AFSU9 L conventional system©E 22:2T, 1H®
12592 200~300 Lux2 RHSHIL, 120582 & WE AAd)
Yot Al E AHAIE (R 221% o], £X]1} 8.0% ol3l,
ZHF 50% o1l £3)2 80% 0I3l, L& 0.6% 04}, ¢ 04%
ol4), AL A FEIhS ES SE6] IS0t

Table. 1. Composition of CRSST

BES & W B umb £ ® 8 O
EA  Atactlodis Rhizoma 8 AR# Aurantii Fructus 4
E#  Phellodendri Cortex 8 EMF Cyperi Rhizoma 4
BE Periliae Foium 4 5B Achyranthis Radix 4
B7%% Paeonia Radix Aba 4 %3 Angelicae koreande Radix 4
AMJ  Chaenomelis Fructus 4 ABK Arecae Pericarpium 4
2R Alismatis Rhizoma 4 k& Helenii Radix 4
PN Akebiae Caulis 4 X%  Rhei Radix et Rhizoma 4
Bic Sinomenii Radix 4 HE Radix Glycyrrhizae 4
it Arecae Semen 4

TOTAL 56

2) oy

2 Ul ALESH MARREBMES (CRSST)Y 74 oA
&t Ry AolA] IS F Rdlod ARBGIiaL, A
g 189 W8D By e drh
3) At & 717)

Diethyl pyrocarbonate (DEPC), (3, 4, 5)-dimethy! thiazol -
(2,  5)-carboxymethoxyphenyl-(2,4)-sulfophenyl-2H-tetrazolim
(MTS), (2,7)-dichlorodihydro-fluorescin diacettate (DCFH-DA),
bovine type 11 collagen, complete adjuvent, chloroform,
RPMI-1640 BR}9H, isopropanol, RBC lysis solution; ethidium
bromide (EtBr), Dulbecco’s phosphate buffered saline (D-PBS),
formaldehyde, magnesium chloride (MgCl,), DNase type 1 &
Sigma (USAAI HEE A8 20, collagenase A,
penicillinm, streptomycin, ampho-tericin B= BM (U.S.A)A} A
£ AKE51311L, antibodyZi= PE-anti- CD3e, FITC-anti-CD4,
FITC-anti-CD8, PE-anti- CD25, FITC-anti- CD69, PE-anti-CD3e,
FITC-anti-CCR5, PE-anti-Gr-1 FITC-anti- CD11b, PE-anti-Gr-1&
Pharmingen (US.A)AL HIECE AMESIRCT 71EF il A|F2
Eg AIYE ABSILE 7171 CO: incubator (Forma Co.,
S.A.: Model 3226S), clean bench (Vision scientific Co., Korea),
entrifuge (Beckman Co., U.S.A), inverted microscope (Nikon
Co., Japan), right microscope (Nikon Co., Japan), ELISA-reader
(Emax, US.A), FACScan' (Becton dickinson, U.S.A), rotary
vaccum evaporator (Biichi Co., Switzerland), autoclave (Sanyo
Co., Japan), titer plate shaker (Labline Inst, US.A), camera
{Nikon Co., Japan), microcentrifuge (3} 3}3}, Korea) EE Al
&3l

4 ZEE B

HRRREMBRYT (CRSST) 38 g3l 212t 5574 2000 nl
2 71K @Y F&7100A 3R F&3l0] d2 Ag &Y o
8l ol8 2L FRIAE 55 7, ol th] 8F WIUIE
olE3lo] &b ARFH CRSSTE P& (-84T) BHFIHA MYl
sEZ X5l ALK

5. Cli ##3} CRSST #5 ‘

DBA/1] 47 5uiElE 3 228 BEAE FHAIIIX %2
IEHEE (wilde type, WD)l CIAZ FA|Z QKIS FHSIA &
2 B CRSST HEBECE LI+1L, 100 4gS| bovine type II
collageni} 0.1ml Complete Freund’s Adjuvants& - E¢}510d 2
7 mele) 9 BEol uldl FAKKL, 1Y ¥ &S boosting
o542 2

6. Arthritis index (Al) and incidence 5#fr

2R CII ##& t& DBA/1] 4R Zt 470 & (paw)ollA] R
B BERE olthol RO Z BNE (incidence, %)S RESIY
T} 0 = no arthritis, 1 = small degree of arthritis, 2 = light
swelling, 3 = medium swelling, 4 = severe swelling, 5 = severe
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swelling and non- weight-bearing, 72]1. CIA Z¥ BEE 1
BH MEOR Z&SIrh

Eosin®} collagen deposition@d48Q] Masson- Trichrome @324 &

STt

Table. 2. Arthritis Incidence [ Fixation i 20% formalin 24hr,

A FE3=
0 no arthritis [ Dehydration ] 70% Alcohol 30min,
i smali degree of arthritis 80% Alcoho! 30min.
2 light swelling 35% Alcohol 30min.
3 medium swelling 100% Alcohot! 30min.
4 severe swelling
5 severe swelling and non-weight-bearing

7. H)1& 2A9 Wsl

14} Cll @5 % 7020 AYE SEE & chtyl ether 1}
F A & H1F2 221519 electric chemical balanceZ 0.01g 7}
A £FsIYct

8 A} FZ B FHE B4

DBA/Y 4HolM BA (o) LA choppingd} &
collagenase 1mg/ml (in 2% FBS + RPMI1640)E @11 37 C
shaker (180 rpm, 20min.) BRQ}7|ollA] ISt & A}BAG 3|4
She WHOR 48] HRESIQc) Yol BEAE BERNAE 1%
FBSS] FACS 2+5 89of Wo} FHishil, &2 S804 =3
(Lymph node)2 221510 100 meshZ Y ZHELE Eel5K4ch
228 J3EAES YA 20l YT BEAE Aeldld HE
TE AASIAL 4 TolA HY FBPAE HABIA L, 22l
PE-anti-CD3e, FITC-anti-CD4, FITC-anti-CD8, PE-anti- CD25,
FITC-anti-CD69, PE-anti-CD3e, FITC-anti-CCR5, PE- anti-Gr-1
FITC-anti-CD11b, PE-anti-Gr-1Z 211 30 27} g oA} ¥k24]
ZCh ¥k & 33 o4} QXIE AeKlHSE A & flow
cytometer®] Cell Quest TEIWZ 0|83k CD4e’/CD25',
CD3e"/CD69°, CD4'/CD8', CD3e'/CD69", CD3e’/CDB220",
CD3e"/CCRS', CD11b"/Gr-1" M Z4E WEE (%2 B8t

9. @& IL4, IL-10, IFN-y, IgG3, IgG2b ¥ IgM9] 84

IL4, IL-10, IFN-v, 12).3 RFQ] IgG3, [gG2bo} IgM ER &
A2 A 47 48 58 Zoll enzyme-linked immuno-sorbent
assay (ELISA, Endogen, USA)E 3412k2 Z33I9C) 24 well
o CIA8F 9 &3 100 uf (1/100 dilution) EFFIACE 1 A
7 St A-20j4] YRIFH F 23] washing 25 8HOZ A&l
C}Z antibody Avidin-HRP conjugeted 100 & X2|GhL 1 A}
7F AR2olA] YA & TIA] AABIECE TMB 7131E 100 w4
BFGHL 4ol 30 83 WRIgH F 50 9] stop BYE AE]
3+ % ELISA leader 450 nmollA SHTE SHSIICE

10. Hel ZRHA}L

40 & Fo 2} FollA AR E 2elslod 10% formaldehyde
o) 1Eg & AASI 52 Ed 8 Al £AS TS,
scheme 13} 22 8 g AX EW3IMCE 0]AE microtome2
2 8 & 150] scheme 29} 22 3HHE AHX Hematoxylin &

[ Declcoholization ] Xylene | 30min,
Xyleng 11 30min.
Xylene U 30min,

[ Impregnation | ————— Paraftin wax 2hr

{ Embedding ]
I

[ Section cutting i

Scheme 1. Tissue processing

Paraffin wax

Microtome

Xylene 1 10 min.
Xylene 1t 10 min,

[ Deparaffinization ]

[ hydration ]

100% Alcohol 2 min.

90% Alcohol 1 min.

Washing— ! ————— 80% Alcohol 1 min.
min.

— ———— 70% Alcohol 1 min,

[ Nuclear_Staining | ——————Harris Hematoxylin 6 min.
Washing—]  —2min.

Decolorization ]

1% HCl-Alcohot 4 drops

Washing— ——2min.

[ Bluing ]————— Ammonia water 30 sec.
Washing— ——emin.

[ Cytoplasmic staining J——~—— Eosin sol. 68 min.

{ Dehydration ]—— 70% Alcohol 1 min.

80% Alcohol 1 min.
90% Alcohol 1 min.
100% Alcohol 1 min.

{ Dealcoholization |[———— Carbol-Xylene 2 min.

Xylene 1 2 min.
Xylene 1 2 min.
Xylene it 2 min,

| Mounting ———— Canada balsam
Scheme 2. Harris Hematoxylin & Eosin Staining

4 3

1 AE 54 48

Mouse lung fibroblast cell (mLFC)oll th$H M54 Holol
e #ffERtol Blsh CRSSTY 400, 200, 100, 10, 1 pg/ml SOl
Al Z}Z} 94.413.7, 96.0+4.8, 97.4+5.2, 99.1+4.8, 99.9+3.4%9] M E
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AEg0] Ve, Human lung fibroblast cell (hFLS)oljAl=
400, 200, 100, 10, 1 pug/ml STollA} 2zt 93.8+44, 94.2+39,
98.6+4.0, 97.4+3.1, 99.5:4.6%E LIERJTL

2. BEY 2o X FE (Arthritis index £43)
DBA/1] 470l 2%} Cll & (booster)d} & 65 & HHA
Fu 479 419 Lol VERE #EY s B3R E R
TR FE 13 -9 23, HEES 1374 331049, 3T
15404, 455 17:1.3302 E718 & 654 10.7:1.0982 7 A}
d FEHE A PR 5+ UUCH CRSST HEPES 17A
3.33+1.75, 355 12:2.52, 457 7.67+1462F ZHAR & 6FH
1660812 SIS AIX]9] ZAENE BEEY 4= AAUTE (Fig. 1).

[d
w
M)

—Ji ClA-control
—— CIA-CRSST

]
[=]
-y

—
w
n

Arthritis index change
©n S
.

1week 2week 3Iweek 4week 5week 6week
After CII Booster

Fig. 1. Effects of CRSST on Arthritis index and histopathologic
grade of arthritis in CIA mice. ClA-control: Collagen-induction Arthritis
(control). CIA-CRSST : CIA + CRSST (320 mg/kg). Statistically significant value
compared with control by T test ("p<0.05, **<0.01, **p<0.001). ClA-control: Collagen-
induction Arthritis (control). CIA-CRSST : CIA + CRSST (320 mg/kg). Statistically
significant value compared with controf by T test (*p<0.05, *p<0.01, ™p<0.001).

3. 22 wWHE (incidence)

Al EE3 S4loll 4riziol thdh BEg wHgEe 588 2
T}, HERS 17/ 50% o1RX 1L 2F M FE] 65F7HA] 100% ik
SIC}. CRSST #EaBFS 1541 50%, 354 91.7+10.1%014TH7} 4
FRRE 75:174%F 24510 650l 33.310.0%2 SXT]
LA8KCFig. 2).

-

N

(=1
]

100 it i |

o
o
3

60 4

£
(=]
:

—l— C'A-control
~{— CIA-CRSST

Arthritis incidence(%)
1]
o

- A

1 week 2 week 3 week 4 week 5 week 6 week

After CII Booster

Fig. 2. Effects of CRSST on Incidence and histopathologic grade
of arthritis in CIA mice. CiA-control Collagen-induction Arthritis (control)
CIA-CRSST : CIA + CRSST (320 mg/kg) Statistically significant value compared
with control by T test (*p<0.05, *p<0.01, **p<0.001).
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4. BB A Halol viXE 88

RS FAl= EEo]l 9419.00 mglul HiSlod, SfiREro]
145+32.00 mg©O 2 3WMGHI L, CRSST #EAEFE 94:9.70 mgl
2 gfEgrol nisl] AREIE BY (p<0.01)E UERIRTE

Table 3. Effects of CRSST on Spleen Weight in Murine CIA

Drugs N Spleen weight (mg) Decrease (%)
Normal 8 94£9.00

Control 8 145£32.00

CRSST 8 941370 ™ 352

WT : Normal DBA/1j mice. ClA-conirol : Collagen-induction Arthritis (control). CIA-CRSST
* CIA + CRSST (320 mg/kg). Statistically significant value compared with control by T
test (*p<0.05, ™01, *p<0.001).

0.2 4

0.16 4

0.12 4

0.08 4

0.04 4

spleen weight (g/mouse)

WT CIA-cont.

CIA-CRSST

Fig. 3. Prophylactic effects of CRSST on the spleen weight in
Murine CIA. WT : Normal DBA/1j mice. CIA-controt : Collagen-induction Arthritis
(control). CIA-CRSST : CIA + CRSST (320 mg/kg). Statistically significant value
compared with control by T test (*p<0.05, ™p<0.01, **p<0.001).

5. IL-4 g2kl mixle FE

IL4 BT EMEo] 6311.2¢ (pg/me)QlH ISk, HR
B0l 1254276 (pg/m)E & EOE WMBIN L, CRSST HBEHE
HAl 241301 (pg/m)E Bl visk] AREJAE WM
(p<0.05)& LIENIUT} (Table 4, Fig 4).

8

g/ml1)
>

(

15 1
10 4
54

Serum IL -4

0-
wT CIA-cont.

Fig. 4. Effects of CRSST on IL4 level in the serum of CIA mice.
IL-4 concentration levels in serum of CIA mice. WT : Normal DBA/1j mice.
ClA-control : Collagen-induction Arthritis (control). CIA-CRSST : CIA + CRSST (320
mg/kg). Data are the mean serum IFN-g concentration levels (picograms per
milliliter) 2 SE (n=5) in each group. No statistically significant differences from the
vehicle control were observed by the treatment with these agents. Statistically
significant vaiue compared with control group data by T test (*p<0.05, "p<0.01,
*p(0.001).

CIA-CRSST



Z2EH - WEL - OI8F - AET - 85

Table 4. Inhibitory Effect of CRSST on the IL-4 Production in Murine CIA

Drugs IL-4 production (pg/ml)
DBA/1J
Normal 634124
Murine Control 1252276
ClA CRSST 2244301 *

6. IL-10 ¥l nXlE B

[L-10 A2k [F¥BE0) 21.415.2 (pg/me)Q1t)] IS}, HIEEE
ol 275t158 (pg/w)E MMSIAIL, CRSST g Al
147.8+18.7 (pg/m)E HRErol Bl5k ARG 1@ (p<0.01)
E LIERRIC} (Table 5, Fig. 5).

Table 5. Inhibitory Effect of CRSST on the IL-10 Production in
Murine CIA

Drugs IL-10 production {pg/ml)
DBA/1Y 214252

Normal
Muring Control 275158
147.8+187

CIA CRSST

3

serum ItL-10 (pg

wT CIAcont. CIACRSST

Fig. 5. Effects of CRSST on IL-10 level in the serum of CIA mice.
IL-10 concentration fevels in serum of CIA mice. WT : Normal DBA/1j mice.
ClA-control : Collagen-induction Arthrtis (control). CIA-CRSST : CIA + CRSST (320
ma/g). Data are the mean serum IL-10 concentraton levels (picograms per
miliiten +SE (n=5%n each group. No statistically significnt differences from the
vehicle control wre observed by the treatment with these agent. Statistically
significant value compared with ontrot group data by T test ("p<0.05, *p<0.01.
*pC0.001).

7. INF-v 2820 njXle I8
INF-y Q22 [FHEo] 7.5:041 (pg/me)eie) vlSl, #
Fawro] 36.9:251 (pg/m)E & ZOF 1EMOIA L, CRSST 5
2 145:3.00 (pg/m)E EHEBHol Blsld HEHJS B
(p<0.001)E VIERART). (Table 6, Fig. 6).

Table 6. Inhibitory Effect of CRSST on the INF-y Production in
Murine CIA

Drugs INF-v production

(pg/ni}
DBA/1S
Normal 15+041
Murine Control 36.9+251
CIA CRSST 145300

Serum IFN.Y (pg/ml)

89

1l

0 N
wT CIA-cont. CIA-CRSST

Fig. 6. Effects of CRSST on IFN-g level in the serum of CIA mice.
IFN-g concentration levels in serum of CIA mice. WT : Normal DBA/1j mice.
ClA-control : Collagen-induction Arthritis (control). CIA-CRSST : CIA + CRSST (320
mg/kg). Data are the mean serum IL-4 concentration levels (picograms per
milliliter) £ SE (n=5) in each group. No statistically significant differences from the
vehicle control were observed by the treatment with these agents, Statistically
significant value compared with control group data by T test (*p<0.05, *p<0.01,
**¢0.001).

8. 1gG2b Aol njxls B

1gG2b BAYS RO 25:041 (pg/nt)Qlul BISIN, %
JBto] 854157 (pg/ul)E 2 ZOT MMGIRIL, CRSST 5
Al 381082 (pg/m)E HEEl vldlel BAEHAE B
(p<0.01)Z LIEWARACE (Table 7, Fig. 7).

Table 7. Inhibitory Effect of CRSST on the IgG2b Production in
Murine CIA

lgG2b production

Drugs (0g/ml)
DBA/1J
Normal 254041
Murine Control 85¢157
CIA CRSST 38:082 *

10 1
9-
8
74
6-
5-
44
3-
24
14
0 -

I1gG2b RF (mg/m1)

WT CIA-cont. CIA-CRSST

Fig. 7. Effects of CRSST on immunoglobinG2b in the serum
rheumatoid factor (RF) of CIA mice. [gG2b concentration levels in serum
of CIA mice. WT : Normat DBA/1j mice. CiA-control : Collagen-induction Arthritis
(control). CIA-CRSST : CIA + CRSST (320 mg/kg). Data are the mean serum
laG2b concentration levels (micrograms per millliten £SE (n=5) in each group.
No staistically significant differences from the vehicle control were observed by the
treatment with these agents. Statistically ~significant value compared with control
group data by T test (*p<0.05, ™p<0.01, ™p<0.001).
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9. IgG3 WXl mAe G

IgG3 WM TS [EREFO] 142015 (pg/m)Qlul BISH, BHE
B0] 871125 (pg/m)Z & EOZ 1EMISIY L, CRSST HyEaRE
HA] 43072 (pg/m)E BBl BIGlY AHBEIS B
(p<0.01)E VIERAYT} (Table 8, Fig. 8).

Table 8. Inhibitory Effect of CRSST on the IgG3 Production in
Murine CIA

Drugs 1G3 production  (pg/ml)
DBA/1J
Normal 14£0.15
Murine Control 8.7¢1.25
CIA CRSST 43072 *

10 -
9 4
8 4
7 4
6 4
5
4
34
2
14
0-

IgG3 RF (mg/ml)

WT CIA-cont. CIA-CRSST

Fig. 8. Effects of CRSST on immunoglobinG3 in the serum
rheumatoid factor (RF) of CIA mice. 19G3 concentration levels in serum
of CIA mice. WT : Normal DBA/1j mice. ClA-control : Coflagen-induction Arthritis
{control). CIA-CRSST : CIA + CRSST (320 mg/kg). Data are the mean serum
19G3 concentration levels (micrograms per milfiliter) +:SE (n=5) in each group. No
stalistically significant differences from the vehicle control were observed by the
treatment with these agents. Statistically significant value compared with control
group data by T test "np<0.05, *p<0.01, ™p¢0.001).

10. IgM YHo) n]x)= Qg

IgM G832 ERFO] 1.7:0.09 (pg/m)QlE) BISkA, BB
B0l 6.7:1.03 (pg/m)E & ZOT MMSIY AL CRSST Hrmae
Al 37:09 (pg/mh)E TR BISlol HEMUE B
(p<0.05)8 LIERNRICE (Table 9, Fig. 9).

10 4

FE T T |

A

IgM RF (mg/m1)
D =N WS L O\ O

WT CIA-cont.

CIA-CRSST

Fig. 8. Effects of CRSST on immunoglobin M in the serum
rheumatoid factor (RF) of CIA mice. ig M concentration levels in serum
of CIA mice. WT : Normal DBA/1j mice. CIA-control : Collagen-induction Arthritis
(control). CIA-CRSST : CIA + CRSST (320 mg/kg). Data are the mean serum Ig
M concentration levels (micrograms per milliliter) +SE (n=5) in each group, No
statistically significant differences from the vehicle control were observed by the
treatment with these agents. Statistically significant value compared with control
group data by T test ¢p<0.05, *p<0.01, **p<0.001).
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Table 9. Inhibitory Effect of CRSST on the IgM Production in Murine
CIA

Drugs IgM production (pg/ml)
DBA/1J
Normal 17009
Murine Control 6.7¢1.03
CIA CRSST 37+090 *

11. Joint 9] CD4’/CD25 Whiloll nx]&= @t

SR o CD4"/CD259) M= 22 [EMEOIA 0.00
(%), HEBoIA 032 (%)Z Liehd YA, CRSST #E#HS 0.51
(%)2 &HZAUc} (Table 10, Fig. 10).

Table 10. Effects of CRSST on the Percentage of CD4%/CD25°
-gated Cells in Joints of CIA Mice.

CD4* /CD25

Drugs N %)

Normal 10 000

Control 10 032

CRSST 10 051

& Wiid Type & CIA-CRSST

? C
I . 0.00 2 0.51
8 o i i 152

10* 1w0' 10t w0 10t [id 100 0" 102 100 10t

Ch25 >

Fig. 10. Effects of CRSST on the percentage of CD4’/CD25" -gated
cells in joints of CIA mice. After Cll booster 6 weeks, CIA (C!A-control) mouse
Joint cells (5x10° cell/mi) were isolated, and the joints cells were washed twice
and analyzed by flow cytometer. Wild Type : Normal DBA/1j mice. ClA-control :
Collagen-induction Arthritis (control). CIA-CRSST : CIA + CRSST (320 mg/kg)

12. Joint O] CD3'/CD69" Wiol ujx|= Pk

SREMEN ch CD3'/CD69°) #= 212t IEMEOIA] 0.11 (%),
HRBFOIA 033 (%)E LERS WIH, CRSST HEHAES 0.06 (%)2
ZAEACH (Table 11, Fig. 11).

& Wiid Type & CIA- Control ) CIA CRSST
3 2 2
I » o.11 3 5 0.06
\2 .3 . . .9 ) :c-' X
O Y L7 ] 3
0* 10" 100 10 10t o
CcD3

Fig. 11. Effects of CRSST on the percentage of CD3'/CD69" -gated
cells in joints of CIA mice. After Cll booster 6 weeks, CIA (CIA-control
mouse Joint cells (5x10° cell/ml) were isolated, and the joints cells were washed
twice and analyzed by flow cytometer. Wild Type : Normal DBA/1j mice.
ClA-control = Collagen-induction Arthritis (control). CIA-CRSST : CIA + CRSST
(320 mg/kg)
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Table 11. Effects of CRSST on the Percentage of CD3'/CD69’
-gated Cells in Joints of CIA Mice.

Table 13. Effects of CRSST on the Percentage of CD3e" and B220"
-gated Cells in Joints of CIA Mice

e N 5"/ Dus N Cog+ 220
Normal 10 011 Normal 10 053 4
Control 10 033 Contro! 10 152 819
CRSST 10 0.06 CRSST 10 053 748

13. Joint L§Q) CD4’/CDS" widlo]] mx)= Qe

LN h CD4'S} CD8'Y) = Z+zb [ERERolA] 0.26,
1.22 (%), $HEErOIA] 0.68, 2.58 (%)Z LIERS B1H, CRSST %8
B2 037, 1.05 (%)2 EFEYT} (Table 12, Fig. 12).

Table 12. Effects of CRSST on the Percentage of CD4" and CD8’
- gated Cells in Joints of CIA Mice.

15. Joint 9] CD3e'$} CCR5 widdol wlile @ak

TRl & CD4'Q} CD259) &= 2+t IEREIOIA] 047, 1.66
(%), FHEREIA 1.05 269 (%)Z VIEhS HFH, CRSST HEBS
0.26, 143 (%)Z ZH=IUC} (Table 14, Fig. 14).

Table 14. Effects of CRSST on the Percentage of CD3e” and CCR5
-gated Cells in Joints of CIA Mice.

CD4 cos* CD3e” CCR5
Drugs N %) (%) Drugs N (%) (%)
Normal 10 026 122 Normal 10 047 1.66
Control 10 068 258 Control 10 105 269
CRSST 10 0.37 1.05 CRSST 10 0.26 143
& CIA - Control &  CIA-CRSST 5 CIA - Control 5 CIA-CRSST
® ? ® 2
BM& P37 I . 1.05 . D26
— & ) e & 2 ) o e
W ~ Ly $el | = P v
o 122 S 258 O 185 < % ] A 143
100 100 10* 10* 10" 10 10t et 1* ' 10° 10* 10t o o* 0* 10t 10* 10* 10t

CD8 —

Fig. 12. Effects of CRSST on the percentage of CD4°/CD8" -gated
cells in joints of CIA mice. After Cll booster 6 weeks, CIA (ClA-controh
mouse Joint cells (5x10° cell/m) were isolated, and the joints cells were washed
twice and analyzed by flow cytometer. Wild Type : Normal DBA/1j mice.
ClA-control : Collagen-induction Arthritis (controf). CIA-CRSST : CIA + CRSST
(320 mg/kg)

14. Joint §9] CD3e"$} B220" W0l vlxj= HEt

TR B CD3e’Q} B220'Q) #re= Zbz} EXSEROIA 053,
714 (%), HEEROIA 1.52, 819 (%)2 LIERS BPH, CRSST 5
B2 053, 748 (%) ZHEIUCH (Table 13, Fig. 13).

> Wild Type & CIA - Control 5 CIA-CRSST
e ? ?
] .53 . 0LS2 . D53
é . -3 At Q...
- P By :
(S0 -] w114
w0 ' w0t 10t et

B220

Fig. 13. Effects of CRSST on the percentage of CD3e’/B220"
-gated cells in joints of CIA mice. After Cli booster 6 weeks, CIA
(ClA-control mouse Joint cells (5x10° cell/ml) were isolated, and the joints cells
were washed twice and analyzed by flow cylometer. Wild Type : Normal DBA/1j
mice. ClA-control : Collagen-induction Arthritis {control). CIA-CRSST : CIA +
CRSST (320 mg/kg)
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Fig. 14. Effects of CRSST on the percentage of CD3e'/CCRS5
-gated cells in joints of CIA mice. After Cll booster 6 weeks, CIA
(CIA-control) mouse Joint cells (5x10° cell/mi} were isolated, and the joints cells
were washed twice and analyzed by flow cytometer. Wild Type : Normal DBA/1j
mice. ClA-control : Collagen-induction Arthritis (control). CIA-CRSST : CIA +

CRSST (320 mg/kg)

16. Joint WS] CD11b’/Gr-1" wldlol] wixje= @t

TRl o CD11b'/Gr-1" = [EREOlA 13.0 (%), B
BollA] 481 (%)E LIERD ©HH, CRSST EBS 262 (%)E &
AEUC} (Table 15, Fig, 15).

102  10' 40* 10* 10*

CDilp ==

W e

Gr-1

Fig. 15. Effects of CRSST on the percentage of CD11b"/Gr-1"
-gated cells in joints of CIA mice. After Cll booster 6 weeks. CIA
(CIA-control) mouse Joint cells {5x105 cell/ml) were isolated, and the joints cells
were washed twice and analyzed by flow cytometer. Wild Type : Normal DBA/1j
mice. ClA-control : Collagen-induction Arthritis (control). CIA-CRSST : CIA +
CRSST (320 mg/kg)
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Table 15. Effects of CRSST on the Percentage of CD11b’/Gr-1*
-gated Cells in Joints of CIA Mice.

Table 17. Effects of CRSST on the Percentage of CD3e'/CD69
-gated Cells in Lymph node-of CIA Mice.

CD11b*/Gr-1*
Drugs N %)
Normal 10 130
Control 10 481
CRSST 10 26.2

17. Lymph node 9] CD3e'9} B220 wWdlol w|X)& Gk

T B CD3e'SF B2209) = 2bzt EXEIA 75.6,
20.9 (%), BHEBROlA] 521, 42,6 (%)E LEhS RFH, CRSST #6
B2 684, 291 (%2 EEEIYC} (Table 16, Fig. 16).

Table 16. Effects of CRSST on the Percentage of CD3e'/B220
-gated Cells in Lymph node of CIA Mice.

CD3e” B220
Drugs N (%) (%)
Normal 10 756 209
Control 10 5.1 426
CRSST 10 68.4 29.4

CIA- CRSST

Wiid Type

—

CN3e

T F1ed
0% 0" 1k 100 w0t

Fig. 16. Effects of CRSST on the percentage of CD3e"/B220" -gated
cells in lymph node of CIA mice. After CI booster 6 weeks, CIA
(ClA-control) mouse lymph node cells (5x10° cell/mi) were isolated, and the joints
cells were washed twice and analyzed by flow cytometer. Wild Type : Normatl
DBA/1j mice. CiA-control : Coflagen-induction Arthritis (control). CIA-CRSST : GIA
+ CRSST (320 mg/kg}

18. Lymph node 149} CD3e"/CD69 wHdloll niXlE @k

BN h CD3e’/CD69S) B IEREIONIA] 4.99 (%), &
fErolA] 641 (%)2 LIERD ©UPH, CRSST REABES 4.66 (%)Z
Z™EYCH (Table 17, Fig. 17).

Wiid Type

—

CD3e

Fig. 17. Effects of CRSST on the percentage of CD3e'/CD69
-gated cells in lymph node of CIA mice. After Cli booster 6 weeks, CIA
(CIA-control) mouse lymph node cells (5x10° cell/ml) were isolated, and the joints
cells were washed twice and analyzed by flow cytometer, Wild Type : Normal
DBA/1j mice. ClA-control : Collagen-induction Arthritis (control). CIA-CRSST : CIA
+ CRSST (320 mg/kg}

Drugs N CDse( 'y/,,():Dﬁg
Normat 10 499
Control 10 6.41
CRSST 10 466

19. Lymph node W9} CD4'/CD25" gidlol njile Qg

BN o CD4'/CD259) e IENBIOIA] 5.65 (%), B
BrolA} 435 (%)2 LJERD WY, CRSST HEBIS 494 (%)2 &
HEIQc} (Table 18, Fig. 18).

Table 18. Effects of CRSST on the Peroenhge of CD4’/C025'
-gated Cells in Lymph node of CIA Mice.

CD4" /CD25"
Drugs N %)
Normal 10 565
Control 10 435
CRSST 10 4%

—
409 10" 40% _40° 90°

cn4

0 100 18

CD25

Fig. 18. Effects of CRSST on the percentage of CD4'/CD25" -gated
cells in lymph node of CIA mice. After Cii booster 6 weeks, CIA
(CIA-control) mouse lymph node cells (5x105 cell/ml) were isolated, and the joints
cells were washed twice and analyzed by flow cytometer, Wild Type : Normal
DBA/1j mice. ClA-control : Collagen-induction Arthritis (control). CIA-CRSST : ClA
+ CRSST (320 mg/kg)

20. Lymph node 2] CD4e'S} CDS walol X F&k

Fedil o CD4'S} CD259) i IEASHEIOIA) 505, 202
(%), BHEERfONA] 284, 15.0 (%)2 UIEND UFH, CRSST B2
412, 183 (%)2 EFEUT} (Table 19, Fig. 19).

10° 10' 107 10° 10*

10 S0 I I 0

Fig. 19. Effects of CRSST on the percentage of CD4e’/CD8 -gated
cells in lymph node of CIA mice. After Cll booster 6 weeks, CIA
{ClA-control) mouse lymph node celis (5x10° cell/ml) were isolated, and the joints
cells were washed twice and analyzed by flow cylometer. Wild Type : Normal
DBA/1j mice. CiA-control : Collagen-induction Arthritis (controf). CIA-CRSST : CIA
+ CRSST (320 mg/kg) .
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Table 19. Effects of CRSST on the Percentage of CD4e" and CD8
-gated Cells in Lymph node of CIA Mice.

ous " i
Normal 10 505 02
Control 10 284 160
CRSST 10 412 183

21. EEUl IL-6 YE] nAe G

IL-6 4TS EXFOl 35 (pg/ni)Aul HISIH, BiEHO]
146 (pg/m0)2 & ZOT 1@MSKA 1L, CRSST #EHS 31 (pg/
o)) HiEEtol 15l WAE LIERHRITH (Table 20, Fig. 20).

Table 20. Inhibitory Effect of CRSST on the IL-6 Production in
Murine CIA

IL-6 production

Drugs (0g/l)
DBA/1J
Normal 3%
Murine Control 146
CIA CRSST 31

22. @& TNF-a gl nixls B

TNF-a J42k [FAE0] 15 (pg/me)Qlel B1Gk, & FRE¢O)
187 (pg/mt)E & ZOF MMSI 1, CRSST #gagES 89 (pg/
o) EEEEO] Blolod RS UIERNRICE (Table 21, Fig. 20).

Table 21. Inhibitory Effect of CRSST on the TNF-a Production in
Murine CIA

TNF-a production

Drugs (00/l)
DBA/1J
Normal 15
Murine Control 187
CIA CRSST 89

146

B C

Fig. 20. Effects of CRSST on cytokines m-RNA expression in joint
tissue of CIA mice. A : Normal DBA/1j mice. B : Coflagen-induction Arthritis
(control). C : CIA + CRSST (320 mg/kg). Amplified obesity mRNA PCR products
were electrophoresed on 1.2% agarose gel and internal control (b-actin} and
the analysis (HY) was used to 1D-density program and the other methods for assay
.were performed as described in Materials and Methods.

Fig. 21. The histopathology of joints (H&E staininig) of murine CIA.
A : Normat DBA/1j mice. B and C : Collagen-induction Arthritis (control). D : CIA
+ CRSST (320 mg/kg). DBA/1J mice were sacrificed, their hind limbs were
removed, and the paw were processed for histology as described in Materials
and Methods. Cross-sections of the Hindpaw from a Murine CIA. Normal wild-type
DBA/1J mouse (A), controt murine CIA (B and C), CRSST(D) were analysis with
histopathology of joints of Murine CIA. [ntraarticular exudate, marginalerosion,
necrotic chondrocytes, and refative loss proteoglycans in the articular cartiageare
present panel (B and C). B, bone: CPJ, cartilage pannus junction; P, pannus: S,
synovium; NB, new bone: IPinvasion pannus: JS, joint space, and resulting in
severe cartilage and bone degradation{arrow). Original magnifications: X 20.

Fig. 22. The histopathology of joints (Masson-trichrome staininig)
of murine CIA. A : Normal DBA/1j mice. B and C : Collagen-induction Arthritis
{control). D : CIA + CRSST (320 mg/kg). DBA/1J mice were sacrificed, their hind
limbs were removed, and the paw were processed for histology as described
in Materials and Methods. Cross-sections of the Hindpaw from a Murine CIA.
Normal wild-type DBA/1J mouse (A), control murine CIA (B and C), CRSST(D)
were analysis with histopathology of joints of Murine CIA. Intraarticular exudate,
marginalerosion, necrotic chondrocytes, and relative 1oss proteoglycans in the
articular cartiageare present pane! (B and C). B, bone: CPJ, cartilage pannus
junction; P, pannus: S, synovium: NB, new bone: IPinvasion pannus: JS, joint
space, and resulting in severe cartilage and bone degradation(arrow). Originat
magnifications: X 20.

2. ZE|sky e}
1) H-E g A3

ExEY 38 272 BFASE Fdtke dSHzEE 7
Ax} gl 2 HERY Qi Tl @3ty Eukso]
BEER ] U (Fig. 21). HEHS JSTE 7ololMs A
ZHZES FEP FAlg BE & & UAL, WHE ASd19

]
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ZT Boxe dSHEzAA FALAT] A FHolMe 7]
AEM0] FHYAUL, FSMEY &3 HR3E Stk ¥
B AASo] BATACT. 13 CRSST H@EBS Epy SASH
FEHO AZUHE JZHEY g | 7129 58 e ¥
A AEE BRI, GSHEY S80I HRN HHE #HERE
o XS] B BIAT

2) MT ¥4 Z1}

NAHF (collagen fiber)o} £ AL E gotEr] st 4
AlSH MT @43 [Ef#dAS d350M F2 JEHU
) AEg H48Hs AFAEY 71AE8Q) AQHFI FE F
ABHEE BTt (Fig. 22). ﬁﬂ?ﬁoﬂﬁh AZ9] 7124 %9 oh iz}
158 gHol gaEle A3 STEL FEut Jhol oA

1H 79 gado] ZoA BEEIUEt. CRSST #EagFolA
gut FHoA ThA
TAHQ F4

= sl HisiiE 935 TR 28
3 QUHES RO HRED Bl ZalME
8 B} ZEE WASIRICH

ST

8 AUY ZERREEASoITE doEe
§RA'E“?_O chaty BEYOR B4 A4k B2 32 &
o] Uehd mi7iA] B4, SRR 2EERH, B Bl
BB E0] AZECt old V7S BEWA BEE R
To] ZEIE olgA Sl 2BES= 2 M9 B8 5l &, &
2, 2g, 4] BEFHE Ao LEh T #lgEHEe 2t
ST} oF 10%8) B&olA B0l SO T LIEWIIL LSRRI
wol wi=EA ebasio] #, IMERSK, BEER 59 25ERE
SaBp. '

UR SRl FS40] 7= 3k B e HS £9
fgEcet SekE]o] LiEhd 4 Jrt —ZBolAE BLRES B2
7} FEHBCIZIE ST R 2O Sk H 2XE VEL
WL} KfES A £4dofl e FAE0) Wol7IH oA HAMN
OS2 REFRERS AA, E4¥ 239 B, B B8
g 71 2AR, JFUlEoE HWEAT 22 BRBAE A
9 MA7 E7lsslod 2 ALEE G508 0k £E 9
&40l WE 7189 /‘ézlg TR 28,

RAS] EFH ¢ YIS HE € AHshs R&H0 ¢
54 guigolgt g ¢ %1001 o] g0 S guto] B,
MEFR, BEASI KET 29 34 Soid, 23 WEH o
e 720

FriElA 2AXA 2 gAY oA E0 Y RolH 2} &
B EO eAE71} THIE, MEIAE, thAHE, 71E} Y
HEZEY FHLE EF Aol A5 dAZE tiget
cytokinesE, £3} IL-1, IL-6, TNF-a 52 HJYiksin, 13
A9} R G4 MMPs)Ql RAX HHELE WLE &7t
At olEE R4E0] TIE EENEY FRN 845 W o
3 29 A=l £Q¢% dge sy

P “ifbmush. slanerees, sdalivwmat,
TINFO e, st L6 rostplovss A%

RAVME TRHET o]Qolle BRIZ, plasma cell, B¢
i, A ES g daEnh FuiElA guhe gyl @
o, AR, J2ld U §F79 MEYT 44k 2d]80]
EMsle Aol EFolu], olE cytokined] =AE Q] H4{HE0]
RAQ] WHe|® QX a0l Qdolez WZiE1 ot olg
cytokine @ B2 TR ZFollA] LR IL-2, IL-6, TR A E-thA M E
colony A}= QA (GM-CSF), TNF-q, transforming growth factor-
B (TGF-B) 8ol AL EH3E M EAA FaSke L1,
IL-6, IL-8, GM-CSF, macrophage CSF, transforming growth
factor-p (TGF-B) 0] 121, o] 2ol fibroblast, endothelial cell
S04 24)5k= IL-1, IL-6, IL-8, GM-CSF, macrophage CSF £
o] Jct. &, RA £A0IA] cytokine mRNAS} protein®] 2442
e #xp)il IL1, IL-6, TNF-q, GM-CSF E3 e
proinflammatory cytokine3} IL-83} Z+2 chemokineo] &3}
. 018 cytokineS] EXT7} BulE|A Hukdo] ol ekl 8
BEBSIE, BRERIE, BEWAE, KB 82 &4 3 RAg
A9 A eklg UEhE dQ1eE Mgt

RAQ H23H A0li} 712 ofd] LBiAA LU, 9F
&g 7149 EY 84 NER AR targeto] BREHUOH,
cell-subsets$} cytokineseZ0| EHEL UYLk, 0]ES 2T RA
ol AojM & W B FEEQ T E FIATIE 7E Q4
Boltt. WM JulXla BEE XTHY F drug targeto)
inflammatory cytokines 3! Inflammatory cells€ 28 Z&35l=
& PHEY] A8 AT U, 0lF proinflammatory
cytokine®] ZAEZE 0|8% Interleukin-l &I
antagonist®} EUT}AQIA} (tumor necrosis factor-a, TNF-a)Qj
ZFEZ ZA soluble TNF-a 48} 3 TNF-a 34 W 4%}
X187} gol 7=l L U

A HEXEE A VIR YUF, § 2GTEH (NSAIDs),
SREIAM A (DMARDs), IS ERAAE FEE 4+
Art. 22Ut NSAIDsE O A1FQ) Bl g XeWstiL, 2
AFNASEEMNE Glucocorticoid= BEILIE, WIBEES, RBR
N, B B, AAHTUESERE S IS SHHEC) Wish
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o, SFulE)~HA (DMARDs) 8 RAERO] VIERETL YTt
w2} EZols QHSEE oSS X EA) /ety g, ¢l
£ o] Tripterygium wilfordii hook Foil th5ld Ramgolam2
RAGIAIS} HAEIR] AF ETE, Kazuhito Asano 52 CIA 2
Yol Hgoln EHHE, Tao BV 0] 01838 Y4t 17] 4]
2 Busidrch

ojoll 2 Ao, At FEEH NS 7igs] A
718 Ao, glolslollA HEHOR REMME, BRIER AE
Foj2 REMQ KA HARRBREMEKAS ol8dle] MFR
MEWERS JEXoT US| 1Al T BAERES REY
goll 71 EHOZRY, BB MF, EHS BRITIL FAl
HRoH, dx 2 Kl ARBY BRARREINT2 REEE
O] HmEAERE 48 KB, K&, K#ES mslel BR BT,
FES) WRE =0 Aol

AY SETUZ = FUIEIL BHKN S4 W KR R
o] |Akt #EY T 2R |/ BEY (A
collagen-induced arthritis)& 018330, CIAE BEY) Uiy
ol AEY walo] thist IS G5 dFoksd BHAS)
A ABEHAAL JchP*¥. S IA  inflammatory
cytokine EBESEF, ARIBMAE (T, B Cell) MBEWER, Al H
3} &Y M FHLE Lrold Ag=Ent

1. #fE#E Cytokines 3887 fEF

RAOM = RIERIES FHFESHS cytokinesS] 44kl BlEd]
A cytokines@5-& AdIch= E0l4HEZ (inhibitor)o] J41%]
W, THEE 4310 54, Bl 23let FEEAZY o] 80l
golulal, S4lol EAFQ FuiEls EEUEE Axcke
cytokines©] 434+ So} o] FoFILy?.

RAoO)l 32 F&= WS HKfEH  cytokinesT} matrix
metalloprotease (MMPs)i= DNA-binding protein} 415 g
ZEd g8l 2EErt. 54 cytokines®} ILEREANY] FHA}
W32 TSt FARIAL 98) ZEEH, 0189 Shuiel NF-kB
= g@53Ed 593 HES ¢t NFkBoll g3 f&¥ &7}
¥ cytokine5& Tdolr WETE BojEolx: €HARHEAY
w3yl st 71de HAEAFIAL 5EAlTs MMPE E7H1KD
T} NFxBE MZZolM 11845 SHE AL, MED ol
A} NF-xBS] CiAlchnael kB RIS oM, olg A3 S
(IL-1, TNF-a, PDGF)ol Aaix] 88& Azt

Cytokineoll 9|3} RA o3& 7) ™ol L4, IL-6, IL-10, 118
I IL-1B3EE & & Ut 114, IL-10, 8]l IL-13E RA K)ol
A} IL-189} TNF-q, IL-6, IL-82] HAIE Axl0] MY W4 o
MAIZ1L, E9] IL-102 IL-189} TNF-a9] $EE AAsH=d 7}
& afFolr}. IL-4= cytokine mRNAY] Z4a HIEE E7IK171
o, IL-49} IL-132 IL-1 AAAQ) IL-1Rag} BEHIE A5 7}
AR,

ESHIL-102 THEM, KafiE, a¥+, AN E SolM=
RAFMBEIBRES 51O, BHE, HME SdiEe HAXS 28
o] Auig z1ge AT, IL-69) SFulEIAET} A8 S NF-x

-132 -

B9l MMZ LERM, IL-1R ZEAL} 484 TNFR, IL-10,
glucocorticoids, protease inhibitor, cytokine signaling protease
9 AxA E RS FHE 7159 factor LHE THECH?, viA
Proinflammatory cytokine®l IL-1, IL-17, TNF-a&= MMP-3,
MMP-12 mRNAS} proteing A3AISHH2. NF-kBE Q&N S
A M £33 ZEAP]1L, RA Eutoll4] 84318}, NF«B
L orER MEolME A kBoll 93] vl1EMEE MEIE
Al §A¥ L IL-1, TNF-a& NF-xB-inducing kinase (NIK)E A}
35)aL, NIKE 1kB kinase (IKKs)E QI4FeiA17]1L &4 8lR17)
tl. & NF-xBS] &4sl= M TARRXI0 W3 E E71A17]
i, IL, IL-6, TNF-a 59 220 583 9&te sch™.

A8 A7 €3 HolAe TNFa Y42 EHE] 15
(pg/me)Qltl BIBl, #HEHEEC] 187 (pg/ml)E & =OF st
931l, CRSST REARES 89 (pg/ml)E HIEErO] vIskd 524%9)
BAE UERARICH (Table 19, Fig.20). B3} INF-v A2 Fa
BO] 7.5:041 (pg/m)QIch HIBkA, HERO] 36.9:251 (pg/me)
2 & ZoZ msl i, CRSST HEBS 14.5:3.00 (pg/ml)E
HiEol visld BEMUES WP (p<0.00)E ehAACT
(Table 6, Fig 6). 33, RAC] tigh HA] &S LIENE, 114,
IL-6, IL-10 B0l gl CRSSTY] ZrgolA, E-WolA9) IL-6
WHEBS EEHO] 35 (pg/m)QlEl vlslod, HiBEFO] 146 (pg/
m)E & FOF WMSIR L, CRSST REEFS 31 (pg/ )= #H
gEEroll uI5le] 78.8%9) BWAE LIEMARUT} (Table 18, Fig.20). 1t
oo L4 WHTS [E#EC] 6.3:1.24 (pg/ Qo) vISle, HIE
B0] 1251276 (pg/m)E & ZOF EMSKIIL, CRSST #REam
oA 224:301 (pg/m)2 HEEO) Hidkd AEBUE WM
(p<0.05)Z LIERHRAC} (Table 4, Fig 4). T$} IL-10 WAVT F
BErO] 214452 (pg/ml)QI] wislA, HEEErO) 27.5+15.8 (pg/
ne)Z 1908183 1, CRSST #ERBE HA] 147.8+187 (pg/m)E %
fEEtol v)5lal HELUE MM (p<0.05)E LIERARICE (Table 5,
Fig. 5).

ol3te] AWE EdiA 2 wl, CRSSTO] RAOIA RERMES
MBI cytokineE (IL4, IL-6, IL-10E) o, IL-4%} IL-109] u}
HqEg FXAAS ¢ + Ao, I Zy hEHe ¢gF |
cytokine®] TNF-a%} INF-vQ] BE&E ZAXIR ALE 58
+ At

2. BRISE (T, B cell) HIHIEF

2 A Wbl Al UProiXisd, FhlsE ol
Zo] HYTE zglol, wilee Bhi-g I €aoE
(follicle)S} SUWFRL] Y EFAN% (periarterial lymphatic sheath)
2 Ho] itk HZA 29 FAE AZFAUEHL BEE, o]
£olle YT RAMMEZ) 7FEA ATt wEii @54 vkl
Yo T MZS} B AlE W thAMES 231 &So] sl
A gemel TA7Y solvkAl B

BRAY MM T ERBO]l 94:9.00mglul BISKA,
#E#O]  145:3200mgE  @H0SI1L, CRSST HEET
9419.70mgE HMBErOl HISI HELEJE WS (p<0.01)E LIE}



CIA 839 Btk ol il mAMRREMHEAS A &3t

WHUTE. ol CRSSTOl T MZ9 B ME X Al 29 E&5S
dAEE HAFE ASE, @EAY A E2 g5l i
B WHY AME Qg RSE AlFHE, B A8l
FHkZ) Foll HFRIFFLEE RAGIA G HJHE S Axe A
o7 4ng & Utk

HAME (plasma celly= o) 9HSTH B cell 2RE] 44
o, I &7 38901 HEolM E (plasma blast)e= 2A} Y =1 7]
o T MES} B AE 5580 Yok RY, 5 Y= 3
A RulEiell 71EARRI9 viEe] @ET S04 Wby,
H)AL YEAo) £3 2|1 48 BUSE Hlo) BEICE
A ZE 1200 30077HK 9] HY SERUE YHE 4 A2
o, 7 Wy IR 1gGo} IgMolct. E¢ 1AM ZE &
A3l 018e FE 40l AZECy?.

A8 A3} 1gG2b BETS EXHO] 251041 (pg/m)UH
Hislod, #iMEEro]l 851157 (pg/m)E & EOF HMBIB I,
CRSST #gafrol= 3.8:0.82 (pg/m)E HiEEFOl HlISlod HEtt
AE B (p<0.01)E LIEMIR ST (Table 7, Fig 7), 1gG3 44
YT EREO] 14015 (pg/md)Qul BIGK, HiFREIO] 87+1.25
(pg/md)E 2 ZCT HINGIN I, CRSST fHBtclA s 94|
43:0.72 (pg/mt) 2 EFRER VISl AEREAE B (p<0.01)E
UERNQIC} (Table 8, Fig 8). 3§} IgM MMUT IEREO]
1.7$0.09 (pg/me)QIul HIGI, BE#EO] 6.7+1.03 (pg/m)Z2 & =
OF msleal, CRSST #rgaftolAe 37109 (pg/nl)E #HR
groll nlgld AEHEJE BY (p<0.05)F LIERARUT} (Table 9,
Fig. 9). ©1g Z710) T MZE CDY, CD10 E€ 7L ALk
A ZE7} H&81BA) CD4, CD3, CD8 8 ¢A B, ¥4 &
A HAxE F 79 58 2elEE, CD4'Y CDgolt}. o] &
o4 B8] CD4"= TAIEY] helper Al Zo) 18 AT} T
ol Zr} k3§ CD3'= YASEA BRAZ AEFHL Uct. vHHo|
CD82 T UAME B2 HEZHMZ] OIS B9 QAT B
o] Zc?.

BeEayel ETY0] N&HH TRIZT = follice?] FHE
Z3A e, 0182 F& CD4, CD457, CD297} el AE
4], Bo] BE I S451E memory Al ZE0ITI. RAE T4
3, Macrophage, Synoviocytes 50} &itje)] E3iglo] EFo|
1, singlecell lining@ pannusz}t REE SEE GSHEZ vl
Trh pannusioilA] HE, S, MAY W MEYH HALURE0]
A2 Z3EA L THA)F]E matrix metalloprotease enzyme
3} CHE mediator®] W& SEICH. RA EX19] GHUtS 1)
F, Ayl 571, @5AE A& 89 5Fol Utk ol1F
E3] CD4" TV £98K}

IL-17 & CD4" activated memory T cellsoll 9J3] £H|%)+=
cytokinesS 2 Q17 A M Zoll 93l IL-1p9} TNF-a9] 841 X}
S AIEFe Bedo] Urh EE 54 NOS} catabolic
enzymeZ E 5}, chondrocyte 54|13} proteoglycan®] g8 &
ZHAlZIE). BB activate fibroblastS} synoviocytesollA] Bl74E]
1, IL-6, IL-8, PGE2, GM-CSF9) 4J4}1} MMP-39} MMP-13&
STt E3 IL2E CD4* AFolA [k,

RAE MHC cdlassI HLASImO] Aol 71a IH,
HLA classI9) € 715 CD4' TH ol B4 peptideE L}
ERNT, 48 CD4" THEE monocytes, macrophages,
synovial fibroblasts® A}=3l0d IL-1, IL-6, TNF-aE 48418},
A& sk MMPE 28|35}, IL-1, IL-6, TNF-a:= RAo]
N 252 858K £33 cytokineolth ™.

%71 cartilage®} bone®] 1}til= H4A1E pannus9) HE &
A7} Utk pannus®} cartilage A}olE= MMPS} monocytes,
macrophages, synovial fibroblasts 0] A}XI$IY. IL-1, TNF-a=
endotherial cello] BRI2XE A1=511, BEQol neutrophil&
Z71A171t}. Neutrophil elastase®} proteaseE W&3SIL, B
9} superficial layerg}®]  proteoglycang  2EIA|ZT
proteoglycan®} ZtA= HAEPIAME collagend]  superficial
layeroll FRZ8HL chondrocytes& - &A1ZICh

Chondrocytes$} synovial fibroblasts= &433}¢ CD4" TAl
3, IL-1, TNF-aoll 9j3} XIS=H 22 & 3t33ke MMPE &
[} , £3] stromelysin (MMP-3)3} collagenase (MMP-1)
2 AEFAY 712 shiAl7l I, RACIA BEEA Fg of
MAE WA E enzymeo|T} EFH FH3R CD4" THEE
osteoclastogenesis& Al=3lA, IL-1, TNF-a2} E&HOE &8
EAS 2ok, IR EF F 4] proteinased] E71E #5
ol olsh #E 23 J9 ECMS] FZHQ) HE& RAdA] &
B i#el B4iAolt). proteinaseSoilA]  matrix-degrading
metalloprot-einaser= & uidlo]l ZFQRE dEE S,
metalloproteinast= MMPS} ADAM gene family & ZHEcP.
MMP-13} MMP-3& RAcix] thERQ] ZatxA|9] HEE do
7)1, o]AS 4L IL-1, TNF-a, PDGF ol 98 4&¥r}
P 2823, Joint Y] CD4'/CD25 Wiloll nixl& gEol %
AN o CD4'/CD259) M= 242} IERSHEOIAT 0.00 (%), MAREF
ollAl 032 (%)E VIERG Wi, CRSST BB 051 (%)2 &3
QoM (Table 10, Fig. 10), 2 b CD3'/CD69"'9l W=
2tz EEREOIA 011 (%), HE#A 033 (%)E Uehd ghH,
CRSST #BEBS 0.06 (%) S IC} (Table 11, Fig. 11). 3
RN B CD4'S} CD8'S) W 242t EMBoNA] 026, 1.22
(%), HEROIA 068, 258 (%)Z LIEWS UHH, CRSST HHES
037, 1.05 (%)2 ZHEJYIL (Table 12, Fig. 12), Rl o
CD3e'S} B2200] B 242} EMBIOIA 053, 714 (%), HHREkO]
A] 152, 81.9 (%)& LIEhA vFH, CRSST #RBES 053, 74.8 (%)
2 ZEEQUIL (Table 13, Fig. 13), BEEAEM o CD4'S} CD259)
B 217 [EMBolA] 047, 1.66 (%), HEBroIA] 1.05, 2.69 (%)
Z UlEhd URH, CRSST H¥BEES 026, 143 (%)& &F=A
(Table 14, Fig. 14).

318 Lymph node U9 CD3e"9} B220 Wl mjx|= Q&
2 mEilii & CD3e'S} B2209] W 21z} IEMEOlA 756,
209 (%), BFEEOIA] 521, 42.6 (%)F VIENS YHH, CRSST #5

2 684, 291 (%)E ZH=U3l (Table 16, Fig. 15), Lymph
node W) SEMllE & CD3e'/CD699) M= IEREOIA 4.9
(%), BfMEBEOlA] 641 (%)2 LIERD QFH, CRSST HEMES 4.66
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(%)E ZHZACE (Table 17, Fig. 17).

*E3} Lymph node LHS) Bfe#fifl 67 CD4'/CD259) g IE
HEo)A] 5.65 (%), EHEREFOIA] 4.35 (%)2 LIERD BHH, CRSST
REBS 491 (%)E FYEIJLH (Table 18, Fig. 18), Lymph
node 19| HyFdlE o CD4'S} CD259] #E IE&RolA] 505,
202 (%), #ERBrolA] 284, 150 (%)Z LiEhd Y1, CRSST &5
B2 412, 183 (%)E SEEAUCH (Table 19, Fig. 19).

Joint Uloll 958120] LojLPA T cell9] § & E5) CD4
9} CD3'9) Hlgol %oIXH, F£Z Lymph nodeE AZJA] Joint
Z olEdIY RA AEIE asRr7IAEC B A8oliE CRSST
& B35 HEEtolA] Lymph nodelr} Joint WY T A E &
% E35] CD4'9} CD3'9) Blgo] HA UEht RS & 4= AUTh
Ol CIA mouseoiiA]l RAV} wilE wio] 2RZ ol CD4'S}
CD3'9) eiglg FHAHOT AP F= AXE B2+ Ytk E
3} #fEEroll e Lymph nodeollA] EEHHEo] Hldle] 22 IR
CD4'9} CD3'7} BHate AE & 4= et ol Lymph nodeo]
9] CD4'9} CD3'7t RAZ Qi BER olBNUES UWilF
o, BREolA T o] Aol BT =7 #2851 ERE
I £R71 FAB AE & 5 UYC 0] CRSSTO] T celld)
CD4'¢} CD3'g YA BAlol HEZUE CD4's} CD3'E
7 T cell9] BEIE FUSH RAY ERE AHSINSS LA
&t

ojdel ZE &¢lohH, HEiEolAl HEBEFEC RAMA B
cellZRE] HEEE FE BF SERUQ [5G IgMo} XS
A#EIIL, ESH joint ol AFEIEES AsKIFIE T celld) 2
& E3] C(D4'9} CD3'Q) B1€E 251, AYT HAE oAAsH
o el BAL EXEED Aol fE AE ¢ £ AU o
£ CRSSTo} RAGIA LIER & U= BRI BEe AXISHAL &
2 BH BES 904 & UE RAY ERE NHch: A€ &
- Ut

3. dmey gAt

RAY £Q WHEH B proinflammatory cytokinoll 2I3)
AFSEEI MMPsoll 915 @aoll gE0] Wisll (g9 & &
7} @8=E Aoltt. RAcA A2 29 ntils il KE, 8,
RS EEERO] Bl o] WS} ol FZ IL-1, TNFa
9 @5 BT cytokineo]l ¥F33F thalMl 2L} HRAlEo] Adl
AiMElE MMPs (F2 collagenase®] MMP-1, stromelysingl
MMP-3 )oil Qs shzjeich”.

2 A3olA, H-E Q4 Ay} FREF 38 232 #8d
& Bdoks @SMEZE 7140 e & BEER L FH
ol dEuty g2UE0] & BEH] UAUC). HEHS I3
g rpoloiMe ESAEEY £ F48 BE & 5 gl
I, Y E (3310 ST BYolME dIH A HAAT
A FoAE 1A EH0] EREAL, BEHMES 80 H
e Sulshs 38 4£AS0] FATEACT. O BRBES BN
B FASH BEY d3UHE AIAHEY wig 1 7)™ F
A BEE EF UHE BYI I9E5AES Sdlol} dad ¥

- g - uS3)

T EEo) vl ®R3) 2ASIYC (Fig. 21).

WAYF (collagen fiber)Q] & HLE dot7] ] 4
Al MT GAA3} ExEoAE QFFEAoAM FZ2 BERFU
o} A8 ¥H5hs ASAZY 7128 AR FE E
WEE BTt HEwole 29 712%n ojEl MeH ¥
go] FFTE G TR &89 oM E mAM
79 gaydo] AsA AEEACE HigEtolA s EREO vld)
AE dF3 ITEAL U FHolA tih Ae JAMe
HY O MEREI vl e XA P4 v 2ot A%
= 2439} (Fig. 22).

YU o2, AEH cytokines?] 4TI FUEIA guiy
o} o) YR BIRHERRIE, IBERERIE, BRI, KEY B
9] &4 3} RAAIAG] HAl gatg UERIE Q10 475
A Utt ol =ASHE 447 d#XO) M5, CRSSTO)
IL-1, TNF-¢ £9] €Z4 cytokine I CD4+E SHOZE T #ifE
9 ¥HE AsKIIIL, MMPs EHE Wit Ax, CIA
moused|A{9] TEHEQ [t W 1 P} R sl B
BrolA) BB LolR HOT B 4 Utk

4

CIA FHolA BREREMESC @54 cytokined) B,
WM E 43}, Qatr B2 Hal W ZESHHQ) H ol v]i]
T gge 432 29 usy 22 2EE 4t BRERE
MRS mLFCo) th$h Mttt B7lolA] 400 pg/me OI3} BT
ollA] FHttkol LIEWIX] QAUT). WS 68 EQF Hi@Efol b5k
BESH iR REFADRQ B HRE VERISH, MER
BRI T HRES R B8l 48FE] 7517.4%, 6/
Mol 333+10.0%F EES) BA/E VENITE REEREMKES
2 MmyEHol A REEMFIHE cytokine (IL-4, IL-10 §)9) RES T
Zol vlgle ARl QA WIRKITII, FMESHHELE cytokine
(TNF-q, INF-v 3) O] BE2 AE&EUA BPAHC) BRER
BIEA2 RS FA Halo] Aol #HEEE) viskd HEiEU
£ BAE VENIYL, IgG2b, 1gG3, IgM WAzt sl 2%
EHERol BISI AREAE BAE UENRICH, Joint ) CD4'
9} CD3'9) KA S W& YHH, lymph nodetolll= $f@#¢ol B
o =MoL EX#Y & 2Re Uk ZASHE HM T
izl vlsle & MEY uigo] Faktol 28I eH, o
& AE9 E3olul Y74 g 3ol X5 43It ol
HOE Hol BAEREMKAY HY RIAEE EC gHE
g oA 23Ut QEEN, && Ciekst &E9] 70jE ET ¢
A g8ol 7Igct.
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