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A Study on the Effects of Sopunghwalhyeoltang-gamibang on the
Inhibition of Arthritis Induced by Collagen on the Mouse

Jung Mun Gwak, Min Suck Oh, Jong Ho Park', Dong Hee Kim™

Department of Oriental Rehabilitation, College of Oriental Medicine, Daejeon University
1. Department of Oriental Pathology, College of Oriental Medicine, Daejeon University

This study was carried out to know the effects of sopunghwalhyeoltang-gamibang(hereinafter referred to SPHHT)
on the inhibition of arthritis induced by collagen on the mouse. Various experimental were performed in vivo (in DBA/1J
mice which are experimental model of arthritis induced by collagen) to analyse the immunomodulatory effects of
SPHHT. The results were obtained as follows : 1. The cytotoxicity against mLFC was not measured in all concentration.
2. The arthritis index, incidence, hind paw edema, delayed-type hypersensitivity reaction, spleen weight were reduced
in SPHHT treated group. 3. The expression of CD3¢ +/CD4+, CD3¢ +/CD8+ and CD19+ in peripheral blood
mononuclear were reduced in SPHHT treated group. 4. The production of pro-inflammatory cytokines such as IL-6 and
TNF-a were significantly reduced in SPHHT treated group. 5. The formation of new bones and synivium were
stimulated in SPHHT treated group. Comparison of the results for this study showed that Sopung-
hwalhyeoltang-gamibang had immunomodulatory effects. So we expect that Sopunghwalhyeoltang-gamibang should be
used as a effective drugs for not only rheumatoid arthritis but also another auto-immune disease. Therefore we have
to survey continuously in looking for the effective substance and mechanism in the future.
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arthritis (CIA)ol} th$} arthritis index@} incidence, hind paw



RS MBIk 0] collagenO T, ST WHY MFR A A+

g ERAEBREDTH), @l 77, CD3e+/CD4+, CD3e
+/CD8+, CD19+ w3, IL-6, TNF- ¢ 9] 28 L &S 84K
EE HET g3 FAEUE 43 E dA71ol Bishke Hioloh.

SER T

1. S8
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BALB/C%} Charles River(Japan)oll4] 212 6589 DBA/1]
& 27y S0 4 80 H3RT £ 480l A8t &
Z ARR4Y ZHE conven- tional systemSE 22+2 T, 1H%
12 AJZF2 200~300 LuxE £HSHL, 1241702 ZE WE X5}
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Table. 1. Prescription of Sopunghalhyultang-gamibang(SPHHT)

BEL T E R &
Angelicae gigantis Radix 4
Cnidit Rhizoma )
Clendticis Radix
Angelicae davuricae Radix
Sinomenti Radix
Phellodendrt Cortex
Aurantii nobifis Pericarpium
Arisaematis Rhizoma
Atractylodis Rhizoma
Angelicae koreande Radix
Cinnamomi Cortex
Carthami Flos 12
Lycoctoni Radix 6
Testudinis Carapax 4
Zizyphi Inermis_ Fructus 20
Total amount 75.2

Bi
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3. A1 2 T

Diethyl pyrocarbonate (DEPC), methotrexate (MTX),
3-4,5-dimethylthiazol-2,5-carboxymethoxyphenyl-2,4-sulfophenyl
-2H-tet-razolim(MTS),  2,7-dichlorodihydrofluorescindiacettate
(DCFH-DA), collagen typelV, complete adjuvant, chloroform,
RPMI-1640 ufQtH, isopropanol, FRIEKBIMIE (RBC lysis
solution), ethidium bromide (EtBr), Dulbecco’s phosphate
buffered saline (D-PBS), formaldehyde, polyacrylamide,
magnesium chloride (MgCl) & Sigma A} (USA) A& Tl
3lod AKE3IR M, ZIEL Yut Ak B A%kg AFETIITE
2 Tl AM2E 77| rotary evaporator(BUCHI B-480,

Switzerland), ELISA Leader (Molecular devices, U.S.A), freeze
dryer (EYELA FDU-540, Japan), spectrophotometer (Shimazue,
Japan), digital thickness gauge (Digimatic indicator IDC543-
107FB, Mitutoyo Corp., Tokyo, Japan), $14]&2]7](Centrikon,
Sigma, US.A), bio-freezer (Sanyo, Japan), ice-maker (Vision,
Korea), flow cytometer(Becton Dickinson, US.A) %
homogenizer (OMNI, US.A) §& AI23I%TH

4. BRBEMBEMES(SPHHT) &8 o

SPHHT 3% &0l 42 §7< 2000 g 715l #k &
E7101A 317 FEl Fe AES F Al ol BE
FRIE 4B (Rotary evaporator, BUCHI B-480, Switzerland) 2 5%
g & Ol TIAl WikE ##RES(Freeze dryer, EYELA FDU-540,
Japan)E 0]83510 &H X SPHHTE WE(84 T) A3
A HGd BEE 346l AL8SIAT

5 mLFC oi¢F & izt 55

mLFC= BALB/c 439 #EAg {72 D-PBSE 33] A
sl B2 ZZOT HU & conical tube(15 mi)ol ol
1,400 rpmollA] 587 Y41¥2)5l1l, tubeo] DMEM {containing
collagenase A (5 mg/m{, BM, Indianapoilis, IN, USA)3# DNase
type I(0.15 mg/m¢, Sigma), antibiotics (penicillinm 104 U/m,
streptomycin 10 mg/mé, amphotericin B 25 ug/ml)}E 21 37 T
COx viIZIoNA] 2 AJZF B9t vRYSIETE of7iol 05 %
trypsin-0.2 % EDTAE H 18t & 30 27} A< wisidch o
ek & Qi Al 4~ (PBS)Z OF 23] 1,500 rpmofi4] H4IE
ZIgt & DMEM- 10 % FBSoll 15 S0t uflsidict 1F:Y
05% trypsin-0.2 % EDTAE mLFCE 2zl5l] DMEM-5 % FBS
BHQHoll 105 cells/mé ST E ZFEo] 96 well plated] EFFHA
). #lEY SES SRB assayls)S sl ALR3IHT) 37
T, 5 % CO; incubatorollA] X}gt A& Trysin-EDTA MO F
Y HEE0] HTE WojW L, 2010709 MEE 96 well plate
ol 8F¢ & uiA71(37 T, 5% COz)ollAl 2417 HRASBISICE. 0]
¥ SPHHT F&2(3 & 5T 200 pg/ml, 100 pg/mé, 10 gg/me, 1
ug/me) 4817 SOt NEISINCE iy FEF Fol vigAES W
El1 QRIAEENOT 23] MASIHCE. 2 wello] 50% TCA
(trichloroacetic acid)& 50 mE 715k 1 A3t B9t 4 Coll WA
8 & E8LE 53] NAHS CIS well plateE Z7150lA AZS5}
St of71oll SRB(04 %/1 % acetic acid) BHE 100 ut/well2
V6L AL0A] 30827 €3 £ 0.1 % acetic acid BHOFZ
0} 4.53] AHE T2 271504 HZESEHAL 10 mM Tris BaseZ
100 pe/well2 E8)A1ZiT) O] plateE plate shaker (Lab-Line,
USA)ollA} 3.5 speed® 5%37} shakingdlil ELISA LEADER
(molecular devices, USA) 540 moljA] EB/TE AT

6. Collagen (CIl) &1} SPHHT £
ClI2 E&2 DBA/1) 4% 10migi8 g § F2F 61 tf
AT, BEAE F(methotrexate, MTX, 1.0 mg/kg, i.p), SPHHT
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50 (10 % 0.1 n¢ /animal/day) & 37] AEFOZ LIEUCt
MTX:= CH 1X} (0 day)@} 27} (21 day) E &8 wl 28] 2240) F
ABIR I SPHHT: CII 14 ME & 559(35¢) 7t 12 134
AFFA5KIN.

7. Arthritis index(Al) and incidence £43")

2%t Cl1 @& & DBA/1] #39] 2t 9] whol] BEA &
FE ol 7IZ2 2 dhHE(incidence, %) FFIACE 0 =
no arthritis, 1 = small degree of arthritis, 2 = light swelling, 3
= medium swelling, 4 = severe swelling, 5 =
and non-weight-bearing, 71211 CIA F HTE 1
SE 7|5t

severe swelling
FY 0

8. sitig] Paw Edema &%

ClI §F Az Aok2lo 2E5x1&
(Digimatic indicator IDC543-107FB, Mitutoyo Corp., Tokyo,
Japan)E A&%1 @ EF 2 HE 28] EHG & HAXE A}
gslaitt. &A= Aokl FA(paw Th, m)E 31Ut

digital thickness gauge

9. AFAMYHIS(Delayed-Type Hypersensitivity reaction) Z&™

1A} C & & 49Uxofl A4EE SHESIL, LEF F(ear)
9] FAE digital thickness gaugeZ ZH38IFc) Cl (0.4 mg/ml)
25 @E D-PBSO| =01 & REZ A9 Huijof] FARSIACE. 244]
7% 22 B9 98& 7Y FAE SHICH

10. 818 A W 58
X CI 5 % 9Uno] UBE F5S 5 11y FAS &
Baidc.

11. CD4+, CD8+, CD19+ cell £4]

DBA/1jollA| E2I8 &AM 2ol HET g8AE Heldkd
HEFE FAHSIL 4 TolA] HY &HH A (immunofluorescence
ARBIR I, 232l FITC-anti-CD4, FITC-anti-CD8,
FITC-anti-CD198 @1 3087} & SollA wI2AI%c 91
3] oly IAZUE|AELE FAS & rr*ﬂ:t%‘%*-céﬂl
(flow cytometer, Becton Dickinson, US.A)E& CD4+, CD8+,
CD19+ MZE 2A3IYT.

staining)

12. ELISAC] Ql$t cytokine £
35 IL-6 enzyme-linked immuno-sorbent assay(ELISA)
@} TNF- o = ELISA kit(R&D system)2.F 4SS S SISC)

13. ‘5317:7(51—‘] AL
o Foll Z+ FollA BEE RIS 10 % formaldehyde
9°“°ﬂ 17 = AESI S2& Eoff 82|12 A8 U}, ot

219 scheme 13 Z2 WHE Ax =Zoiskith olAES
microtomeC.Z WS WHE0] scheme 29} 22 WL AHA
Hematoxylin & Eosin J4E 315t
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14. 4 A
AEZ 1= meantstandard errorZE 71E3IGCE 894 A
2 Student’s t-testE |83l 24319t

T Fixaion ]

[ Dehydration | —————— 70% Alcohol 30min,

—— 80% Alcohol 30min.
95% Alcohol 30min.
100% Alcohol 30min.
100% Alcohol 30min.

20% formalin 24hr.

[ Dealcoholizaion | Xvlene | 30min.
Xylene 1l 30min.
Xylene 1 30min.

[ impregnaton ]

Paraffin wax 2hr
Paraffin wax 2hr

Paraffin wax

[ Embedding ]
l

[ Section cutting |
Scheme 1. Tissue processing

Microtome

Xylene | 10 min.
Xylene It 10 min.

[ Deparaffinzation |

[ hydration | 100% Alcohol 2 min,
100% Aicohol 2 min.

——— 0% Alcohol 1 min.
Washing— —5min. —— 80% Alcohol 1 min.

70% Alcohol 1 min.

[ Nuclear Staining |
Washing— | —omin.
[ Decolorization |
Washing— | —omin.

Bluing ]
Washing— | —omin,
[ Cytoplasmic staining |

Harris Hematoxylin 6min

1% HCI-Alcohol 4 drops

Ammonia water 30 sec.

Eosin sol. 6-8 min.

[ Dehydration ] —————70% Alcohol 1 min,

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

Dealcoholization | Carbol-Xylene 2 min,
Xvlene | 2 min,
Xylene 1l 2 min.
Xylene i 2 min.
| Mounting J Canada balsam

Scheme 2. Harris Hematoxylin & Eosin Staining

4 A

1. mLECol| thet St

mLFCol A& t 29 AENEZ0] 100£54(%)lt] HIs}
ol, SPHHT 200 pg/ml, 100 pg/me, 10 pg/me, 1 pg/mé Fo3T0)
ME Z¥zb 985+42(%), 91.6+3.4(%), 107.6143(%), 859+

4.7(%)2 M Ez=4o] UEhIR] QEUcHTable 2).
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Table 2. Cytotoxicity Effects of SPHHT on mLFC

Dose
Drugs (/) Percent of control data(%)
Control 0 1000+54
1 85947
10 1076+43
SPRHT 100 915134
200 985+42

2. g4y Ax s

HNETE 28Ux CIAZ} UERT 4994 ZE AESEA
FEY HeRrh JWEACE ojo] HiEl MTX oS 35U
CIAZ} whEBI I, A T0] 100 % S 49UmE 11 %9 gt
HES Uehlo] oA §3E UEMRAEE SPHHT £672 28
AR 20 % WHES AIZICE, 56U 68 %9 WHEES Ve
o, MTX ®oiFo] vldle] RAHUE AMEHN= UEIA &
ke, tiETol HIslAA = 56 30% olaa] ey Ax g3
£ UERAATKTable 3).

Table 3. Prophylactic Effects of SPHHT and MTX on the Arthitis
Incidence of Murine Collagen-induced Arthritis (CIA)

Incidence(%)

Day Control MTX SPHHT
0 0 0 0
7 0 0 0
14 0 0 0
Day after First 21 0 0 0
[mmunization 28 15 0 20
(ch 15 58 5 Y
42 90 7 61
49 100 1 65
56 100 15 68

DBA/1J mice were immunized with 100 mg of bovine type (I collagen (Cl) on CFA on
days 0 and 21. Group of 10 mice were oral administered with 0.1mi of SPHHT (300 mg
/kg) and implanted intrapentoneally (1.p) injected MTX (1 mg/kg, ip} for 56 days
beginning on the day after the first immunization Ct on CIA, respectively. Incidence (%)
was measured observing the seventy of Arhritis n the metacarpophalangeal wrist,
metatarsophalangeal, Mice showing an Al of 1 or more were considered to have arthritis,
and the incidence of CIA was recorded. Each point represents the mean of 10 mice.

3. Hind Paw B& A g}
MTIX 2432 21da2E] ol BI85l f4A= 2
A(P<0.001)E LIERWIQ L, SPHHT £072 14UM2E §94

4. BEYE XN vzl &9

48 8 F F/is #EE X FEoAE dEFo] 74104
oldl Hisled, MIX BQTE 03210242 FAHUE #4
(p<0.001)Z UIERHRT, SPHHT SZ 94| 3.6+0428 £9
MU= Z4(p<0.001)E LIERATHTable 5).

Table 5. Effects of SPHHT and MTX on the Arthritis Index in Murine CIA

Drugs Dose N Arthn}fnlndex Inh(l%lon
Controt 10 714104

MTX 1mg/kg 10 0.32+024™ 95.7
SPHHT 300mg/ kg 10 36042 514

5 XAy ekl nxle g3

AHE AelErSolAe F4H20] 0.01+0.002(mm)Ql] Hi5}
o, HETZS 0.29+0.03mm)CE & ZOZ FIIBIYTh olol
Blel MTX S672 013+003mm)CE S9MUYE za
(p<0.00)E VIEMIRA I, SPHHT S WA} 0.22+0.01(mm)S
2 HERZol Blol RAHUE Zo(p<005)E VERAACE
(Table 6).

Table 6. Effects of SPHHT and MTX on Delayed Type
Hypersensitivity Skin Reaction in Murine CIA

ou oo Nl ramptn
Normal 10 001£0002
Control 10 020+003

MTX 10mg/ ke 10 0.13£003™ 562
SPHHT 300me / kg 10 0.22+001 241

6. HIZ A W3l n|A]E g

B4TY vl FAE 13113.0mg) 28 Uehd ¥, tiE
T2 24+11.0m)C 8 oy FulEldd UERtil, MTXSY
SPHHT E 72 7}2} 122+9.0(mg), 1741 6.7(mg) 2 VIERL} 2
F EZ vigld /FAEAUE Z4(p<0.001)E LEERAATE
(Table 7).

Table 7. Effects of SPHHT and MTX on Spleen Weight in Murine CIA

Qe LA (P<0.05)E ERHACHTable 4). hange of spleen ecrease
Drugs Dosage N O
Table 4. Prophylactic Effects of SPHHT and MTX on the Hind Paw Normal 10 13130
Thickness in Murine CIA. Control 10 234£110
MTX 1ne/ke 10 122490 479
Hind paw_Th.(mm) SPHHT  300me/ke 10 17467 %6
Day Control MTX SPHHT
0 152001 150£001 151001
7 156+0.01 154+001 153+001 Table 8. Effects of SPHHT on the Expression of CD3¢ and CD4
14 1624001 1624001 160+0.01* in Peripheral Blood Mononuclear Cells (PBMCs) of Murine CIA
Day after 21 1752001  1642001™ 1654002 CD3e +/CDA+ Decrease
e e 8 1B001  LI0£001™ 167001 Orugs  Dosage N ®%) @)
o) 35 215002 1712002™ 1724003 Normal 10 125
2 237001  173£001™ 174000 Controf 10 162
49 245002 172003 184002 MTX 1mg/ke 10 92 432
5 2494002 174000  189£001™ SPHHT 300ne/ ke 10 152 62
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7. CD3 ¢ +/CD4+ glglofl mxl= &gk

A EZE helper T cell(CD3 ¢ +/CD4+HQ] S BAakTo
Al 125(%), HETONA 162(%) 2 VIERY HidH, MTX BoZ22
9.2(%), SPHHT £F2 15.2(%)E HEToll HI5lH ZAdiict
(Table 8, Fig. 1).

o, Ty -
o3 (1)4-] 4C CD3e /CDY
125% 7 00
© B
.
n o, B
2 2 ‘ T N N 4
8 ’ ’ ! ik g !
< L
£|.1B c3ecday D —
< 162% ' 1529
I J : 1 .
:{c-.- o pe T A 'f’_ﬂ0 n e - -,
o
>

Anti-CD4-FITC

Fig. 1. Effects of SPHHT on the expression of CD3¢ and CD4 in
peripheral blood mononuclear cells (PBMCs) of murine CIA. DBA/1J
mice were immunized with 100 mg of bovine type I collagen (Cil) on CFA on days
0 and 21. Group of 10 mice were oral administered with 0.1ml of SPHHT (300 mg
/kg) and implanted intraperitoneally (i.p) injected MTX (1 mg/kg, ip} for 56 days
beginning on the day after the first immunization Cli on CIA, respectively. The
PBMCs were washed twice and analyzed by flow cytometer. Events in panel were
backscattered onto a dot-plot of CD3e -PE versus CD4-FITC. Normal not treated,
control ; murine CIA, Tmg/ml MTX; SPHHT treatment group were stained with CD3e
-PE/CD4-FITC. Two group treated with SPHHT showed decreased number of CD3
€ +/CD4+ T cells.

Table 9. Effects of SPHHT on the Expression of CD3¢ and CD8
in Peripheral Blood Mononuclear Cells (PBMCs) of Murine CIA

CD3e +/CD8+ Decrease
Drugs Dosage N %) (%)
Normal 10 289
Control 10 537
MTX 1mg/kg 10 198 63.1
SPHHT 300mg/ ke 10 355 339
L g e—— - .
_ A CD3e CD4Y 3 ‘ C CD3e .Ch
3 2.89% 1.9§ %
’ ¥ #
s + --~-1
2k S
&
E ,! B D3¢ C '1 D CD3e (D]
'--j 5.37% “ 3.55%
< -‘.: < 3 ':Z“

Anti-CD&-FITC "

Fig. 2. Effects of SPHHT on the expression of CD3¢ and CD8 in
peripheral blood mononuclear cells (PBMCs) of murine CIA.
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8. CD3 ¢ +/CD8+ Wil viX]e Q&

HAMEZE T celCD3 e +/CD8HO 4= AHaFRolA
2.89(%), tHEToIA 537(%)Z UERD vHH, MTX BEoF
1.98(%), SPHHT S22 3.55(%)E tlZ&ol vidld 246k
TH(Table 9, Fig. 2).

9. CD19+ U mjxE Fgt
WA ZE CD19+ 4= HEToIA 66.4(%)2 LIERS QHH,

MTX SAF7S 53.5(%), SPHHT B2 60.3(%)F thE 2ol
HI5kd 245 HTable 10, Fig. 3).

Table 10. Effects of SPHHT on the Expression of CD19 in
Peripheral Blood Mononuclear Cells (PBMCs) of Murine CIA

CD19+ Decrease

Drugs Dosage N (%) (%)
Control 10 664

MTX 1me/ kg 10 535 194
SPHHT 300ng/ ke 10 60.3 93
A7

<
=

g -

= MTX (I mg/kg)
Fd (CD1Y :53.5%)
3
o

@ Control
Z (CD1Y : 66.4%)
% SPHHT
o (CD19-: 60.3%)
03 Jc‘

Anu-CDI19-FITC

Fig. 3. Effects of SPHHT on the expression of CD19 B cells in
peripheral blood mononuclear cells (PBMCs) of Murine CIA. DBA/1J
mice were immunized with 100 mg of bovine type Il collagen (CIl) on CFA on days
0 and 21. Group of 10 mice were oral administered with 0.1m of SPHHT (300 mg
/kg) and implanted intraperitoneally (i.p) injected MTX (1 ms/kg, ip) for 56 days
beginning on the day after the first immunization Cll on CIA, respectively. The
PBMCs were washed twice and analyzed by flow cytometer. Events in panel were
backscattered onto a dot-plot of CD19-FITC. Normal not treated, control : murine
CiA1mg/ml MTX; STT Aqua-Acupuncture solution on the Chok-Samni (S38) were
stained with CD19-FITC. Two group treated with SPHHT showed decreased
number of CD19+ B cells.

Table 11. Inhibitory Effect of SPHHT and MTX on the IL-6
Production in Murine CIA

Dose IL-16 production
Drugs (ug/nl) (pg/ ul)
DBA/1J
~ormal 0 12095
) Control 0 3120579
Mo MTX 1 4064378
SPHHT 300mg/ ke 1668 + 159"

DBA/1J mice were immunized with 100 mg of bovine type Il collagen (Cll) on CFA on
days 0 and 21. Group of 10 mice were oral administered with 0.1ml of SPHHT (300 mg
/kg) and implanted intraperitoneally (ip) injected MTX (1 me/kg, ip) for 56 days
beginning on the day after the first immunization Clit on CIA, respectively. The mice
serum were collected after 56 day and IL6 production in the serum was assay by
ELISA kit and the other methods for assay were performed as described in Materials
and Methods. Normal not treated, control : murine CIA1mg/ml MTX. SPHHT were
analysis with IL-6 ELISA kit Each point represents the meant+ SE of 10 mice.
Statistically significant value compared with control data by T test ("p(0.05, **p<0.001).
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10. IL-6 YH&Holl p|XE FE

IL-6 A4Ek2 AAFo] 120195(pg/m)Qlul vldk, thE
0| 3120+579(pg/ )2 & ZO.E FIIBIN L, MTX RoZES
426+37.8(pg/ ) FIE U= A4 (p<0.001)E, SPHHT FAHT
A 1668+159(pg/m)E tIERTol BIGKY FAMUE AL
(p<0.05 LIERARACHKTable 11).

11. TNF-o 443 o] g3t

TNF-¢ QHZS Ferol 47+58(pg/me)Qlr] Hisl, i
0] 930£453(pg/m) O E & EOE FTIGIRN L, MIX T2
342+27.4(pg/ me) 2, SPHHT i 415£24.8(pg/ml) 2 HET
ol HIBK ROlHUE LA(P<0.001)E LIERNRACKTable 12).

Table 12. Inhibitory Effect of SPHHT and MTX on the TNF-«
Production in Murine CIA

Dose TNF-a production
Drugs g/ ) (pg/m)
DBA/1J
Normal 0 47£58
" Control 0 930453
o MTX 1 Mpx074m
SPHHT 300 mg/ke 4151248

12. ZAEH ¥glo] vlxle E

409 Fol 2} Follx BEE E&lSi] 10% formaldehyde
gdlo] 1FS F MAGI Ki%ES T2 microtome S E HHE
BHE6] Hematoxylin & Eosin QA& 3Igic}t HakZ (A)2
pannus, synovium, bone®| X2 ZAA 7} HE5lal, thEL (B)
ol A& invasion pannus, WEWS HEE, ZFAHY Thy, HA}
¥ ¢F Iela FEESuU vluE Z4E proteoglycan S &
AHo| E2YsIA HR 2Lt SPHHT £47 (O AHES bonesyt
synoviumo] EME HUYTFERO} FALSH H5lE HHTHFig. 4).

o oo

*.“\(,&.é‘ )‘i x""‘.vr E

Fig. 4. Effect of SPHHT on the histopathology of joints of murine
CIA. Normal wild-type DBA/1J mouse (A). control murine CIA (B), SPHTT extract
treated (C). Intraarticular exudate, marginal erosion, necrotic chondrocytes, and
relative loss proteoglycans in the articular cartiage are present panel (B and C).
B. bone: CPJ, cartilage pannus junction: P, pannus: S, synovium: NB, new bone:
IP, invasion pannus: JS, joint space, and resulting in severe cartilage and bone

degradation (arrow). Onginal magnifications: X 40.

aL ey

UM OT BHES ARLMES SRREWMEL X B
Sz SO8 FERHH, FulEot BEYe tHUEES §
N PRAB OISO &3] 8 4+ Y AT, 40 BY
9 Thd AN oit @54 AREROILE F SHOEE Bl
O] Bt B W RECE MEKII 1 F9) 20| Hg
o} Z7lo)E TR BEW S8 XM, YAHOE EFX
Ol BE WY W ZRo] suEnt”. FoiEolE #EE Wl
o HrlE SHE 2440 2Y EC8 RE5H0 #ou, 2
Hosln B2ANESY WO E BRAE ¥E0] F QQloF
Z2 uq b’ BEge SosEos BER, GFE AR
B, GRREE, S, B8 8N 5E RS Y 58 59 oW
Po) £3CHT B 4 AUtk (RE-EH) VoA RERSSE
EoMBEL T 5 RER SR BEY £ Yololgn
Ao, (LEER) PolM: “ER BT Bfig RaR
1 IEE FH ERAEC, (REKERERR) DdAs “H
ARaE BEE RERMG, GMEHES) YoliE “ERmE
K RAZERSE EEAR O SEEES WAR SRS I
FART BRBEHZM RENR", (SEA) DolAs ARl 4
WEIAY KB, FHAK SQZ %ol E4=o] wsitil |/
oL XNIB= HR, HE RFES U0 B LERR, ENE
# % BHFE 59 2P %P0 2851 Ut B AIFY 7
2ulo] REBENBS %Y (WRES4®R) o “RERRER,
BASEN, B, RERaESAL, B ERER, ERAREN
Brolgt @M= UL, H'Y CGRENE) ols “BEuNEER
B, ERRRKENNE, HEEsESRLL ole 5l F2 &
BES thaglE AR 8% itl BAEME ]S UY
H B2 72 BAEMmE] QT Y Hald Ay S
AR ABES F7RIA A& 7159 Bl GE mlEn
T 3I9E, 90 mEamE Axlol A MEEEe Yolsls
I} o} FHREESERS 888 £71711 Bl &
AE AMErE B U w8 REENES AP B A
88 B2k ¢ BEmAAY HR, i, #M EUE 4
BRoE FHSIIL Ve FutEolE BEYE Bl sl
ESR, CRP, RBC £9] RAMIIE HIlE HUSIHOH, KRS
% et o183led T3 £ adjuvant BEE0A] CRP,
m#Et #§EA, globulin, albumin, antistreptolysin 59| F2|&
ol M3lE HUsKICh ol$} Zo| HAEMmEe]l VR A Fol
AUMNHOE UEH v} Yom, APH @TFEL SOl At
BIE v} Yo, B dTFolME 7IEY BREMmBOl #ERS
e #5177 gRERTIE G572 71N HRENEMESS
ABE BREEN B 7180 7128 Tt 48 e ARSI
Th HA BEg dgo] 9l A8 2 AIE9) mLFColl thdt M
HEE Brloide RE sTolA MEEge] UEA oot 8
AN Zoll tidt S5 UERIA YUtHTable 2). CIAE &
DiEO|E BEAES EE AY TUE juE] FuiRolS BE
ol masky 7|H QTS X E B o] ANE HABK
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ol 0185)= WEY oty why 7]7lo] HlTE Fom
FolEo|E BEPAAM) DIEIAZ TNF- ¢, IL-1, IL-69F L2
EE B cytokines 2 CIA Zigo] 2FH 98& sk= AL
2 iR Ao ClA9 FEE HAsE @FE
Kageyama £’ IFN-yR7} Zoi¥ DBA/1 4759 CIAoIA]
Thl/Th2 A EQ] Exgolz}7] Brle COE0lE IgG Ab 4]
AEE Esld CIA7} 98Einia 3191, Butler E92 CIA
DBA/1 487 ZeolA] anti-IL-12 9} anti-TNFQ] &8} AZld] 9
3l Cololl EAQ) Uutd M =ZQl IFN-y 9 Q43 F4lo] 7
A%, in vitro oA BEY WFH Y synovial MEL} T8
macrophageol] 2210] AZIHUE w, anti-TNFol 215l IL-12
AYo] ZAaERCLY, anti-IL-12 TNF 4ol #sle] ga7t
YNSS HA3IHA, ClAo] RloiA] anti-TNF 9} anti-IL-129]
AEH0] A2 RA. X7 MER AEHE AZE &= US
Holgky APt 2 AgolAl WA DBA/Y 4FE A&
sl CIA 229 W8S -5, BRISMEMES 5
o7 MTX R Fd vk FdUeE ks UERIX et
oul, thx ol vislaAls & g7} ViehK(Table 3), Hind
Paw RAEME, BEEIR 5 (arthritis index)Q] MU LAE
UEhd ZilTable 4, 59 EEACE A@E Aol T
ol vIskd RAEUE d4E VBN IL(Table 6), CD3
€ +/CD4+ (Table 8, Fig. 1), CD3 & +/CD8+ U CD19+ & o
A] hE 0] BIGkd ZHAEHO E4(Table 9,10, Fig. 2.3), 2 Al
9 B XA FW} QAEUCE BRG] BAdl= thEH0] &
Z B cytokineCZE IA g2t 229 JFol EE L,
IL-2, IL-6, IL-8, TNF-2 50| A2, g9 dF HdH=
RAOF 1L, IL-8, TNF-a, INF-7 50] U1, IL-1, TNF-a, TNF-8,
IGF £2 g0 Zalo] Boish= AOE WA divh ATk
Sasai 52 DBA/1J 4§72 8MITtH & wuloll Asled BHER
IL-6 ZEY 479 CIAdA FZREEN SR, AAY & A=

21030

A 2g o] Z4ES B 5IEA, IL-69] A7} RAS] XS0
29140] YSe FABIYCE O|EE TNF-¢, IL-1, IL-62} 22

HE BA cytokines 2 CIA Fgol ZFH GEeS sl= A2
Z YA QA™P, B YgolxE L6 TNF-2 Q) 48U
ELISA kit AFEslo] AEEEId e, 25 #igatd) vidld &
IYUE AAE UERdTHTable 11, 12). o] 22 Z3k= 7|8
A ek, CD3 ¢ +/CD4+, CD3 ¢ +/CD8+ W CD19+ 1t
& oAl B9 Zie 6l g wl, 2 AJ59 WY
g E8 g9 E gt Btk CAE XXIQ—P—‘E‘OEC
A& BEE EFo} e} BEEKRS BIEE X
AEY X W AL HE JHORI K&, FA FHY i,
Zuld, 9 EHY EiA{7 Yolvie REZE HuE vt A
=i34), 2 AfolAs tRTOIA] invasion pannus, HEMYY
AEE, AAWY oy, ZalE dF 2211 BFEI3Ud vl
& Z}A¥ proteoglycan E0F ZAHo| EEHIA Hol(Fig.
4) 71E9] 219 YXHAUCt iR oz Mzl e
SPHHT 672 MZ2 bonedlt synoviumo] FH=lof, F4+
Z9 QAR MBS HYU O TN (Fig. 4), & AIE7E 4718 TS
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St X8 71Hg S, 2H H AR A2E AT
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e
=

AF=o, BEY 5 HIRET ARBEER UoiA ol Y
Ol AFAHE AIEE & UE A2E AlREH:
a4 £

BREIE MEMRSS He £E2E i
AH O FHEILAL collagenol] Qa) BERPO| FuE 4AF)

o welas, ZAISHY Wl BIX: g 5 B F, I
SHE mLECol Tt MZSH Blolils S4g LiehlA

Qch. CIA DBA/1] 4% 9] arthritis index tiE ol HISHH &
AHAA ARERL, BEYE WHES thE ol vldld 246t
Fou Fad e UehIA 22ker, 479 hind paw edema:
R 815l FAYUA ZARUCE &, A AugtES2
ATl 815l FAEUA ARHEQL viF FA HileE xR
ol Hisld FALUA 7‘/\551915} CD3 ¢ +/CD4+, CD3¢
+/CD8+ Bl CD19+9] utd 2 tiRFol Blskd 21z} 6,2%,
33.9%, 9.3% A=, CIA DBA/l] A 0] 8AZE IL-6, TNF-
o BHIZE thx T Bl5ld FAHUA Lot ZEEH
HAllAE= thz ol 818t A Z2 bonedt synoviumo] EH =]
UL, HFELE &40l HA LiEkdTH

ol2k0] AZMZ Hot 2 A|F59) WY REANES ST dBE
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