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Inhibitory Effects of Changchuldoin-tanggamibang on
Collagen Induced Arthritis in DBA/1J Mouse

Jang-Woo Park, Min-Seok Oh
Dept. of Rehabilitation Medicine, College of Oriental Medicine, Dae—Jeon University

Objectives: This study was carried out to find the effects of Changchuldoin-tanggamibang (hereinafter referred to

CDIT) on the inhibition of arthritis induced by collagen on DBA/1J mouse.

Methods: The experimental mice were divided into four groups: normal group (Nr), control group (CIA-CT),

methotrexate group (CIA-MTX), and Changchuldoin-tanggamibang group (CIA-CDIT). Cytotoxicity, hepatotoxicity,

arthritis index, value of immunocytes in draining lymph node and paw joint, and rheumatoid factor (IgG, IgM) in
serum were measured in vivo.

Results:

1. Cytotoxicity against hFCs was not shown in any concentration.

2. Hepatotoxicity was low in the CDIT-treated group compared with the MTX group.

3. The arthritis index decreased significantly.

4. In total cell counts of DLN and paw joint, the cells in DLN increased significantly while there was a significant
decrease in paw joint.

. In lymph nodes, CD19+, CD3+, CD4+, CD8+, CD3+/CD8+, CD3+/CD69+, CD4+/CD25+, CD3+/CD49b+, and
CDA4+/CD44+ cells increased significantly, while B220+/CD23+, and CD11c+/MHCII+ cells decreased significantly.

. In joints, CD3+, CD4+, CD4+/CD25+, and CD11b+/Gr-1+ cells decreased significantly.

. The level of IgG decreased and the level of IgM significantly decreased compared with the control.

. Anti-collagen II in serum decreased compared with the control.

. Around the joint of the CDIT group, infiltration of inflammation, synovial hyperplasia, invasion of cytokine,of
cartilage, deposition of collagen and synovial injury decreased compared with the control in histopathologic
observation (HE, MT staining).

Conclusions: Comparison of the results for this study showed that CDIT had immunomodulatory effects. We expect

that CDIT could be used as a effective drug for not only rheumatoid arthritis but also another auto-immune diseases.

Therefore, we have to survey continuously, looking for effective substances and mechanisms in the future.

(9]

O 00 3 O\

Key Words  Changchuldoin—tangganibang (CDIT), rheumatoid arthritis, DBA/1J mouse, collage— induced arthritis,
immunocytes

* Received : 1 September 2009 - Revised : 6 November 2009 + Accepted : 6 November 2009
- Correspondence to : 2714 (Min—Seok Oh)

g AT EAE 113684 EAUIE el shat

Tel : +82—42—-470—-9424, Fax : +82—42-470—-9008, E—mail : ohmin@dju.kr

19



(194) tigete)sts|=] #3148 A2% (20109 3Y)

A E

FotEol= ¢ (theumatoid arthritis, RA)-S
T gutds 5AOE = A WY Ao
gut¢do] A&HHA BHe] o} HYPS 2
=

A F9] atele Jout A MAJTFL 1~2%04
o]ghe]o] AL3]Z|, AAZ B sjIH o= 4o Ao
A FFE X Y% Eatar ofF A
A Ae i EA & i, A W A%
o] YR Qs HQl el tigh A7 e
3] lojstoy} AAAR] TX= ofF] A Rt
NE AAo|tp. webq FAUN)Z AHABA7|F
(WHO)I M= FrtEol= #Edo R <l F7hst
I Sle AR R 23S 2 A Hd
o A 1085 ‘FF #H9] 10:@(Bone and Joint
Decade)’ &2 A A3t FrlEols #HAYG A=
|5 A7e} o] Aghe] RS s 21k e
E—j‘ ]% A =3
otz o g FulEo|m AP Wife] HWE
—}F%\—‘l] O, R, HRE, R 5
Asjold b, T s ol M Wi,
of ARG g & Akl sl [t
HA G vA = FEFs FAsts A7 o
Od?' WAE QA A AZPE ST HEE
g AREIL R
= &3

Rty

2 Mo
N
m[o L

t

o
J?ﬂ

)

%; HU H_[
)
Moot pet i

9%
]

o)
o m

= type I collagen
St oF=o] A9F A+

o 4o
:(u)l:."

o2

o a5

]—I]

E:iorﬂ_‘&l-ml%ﬁloé

A A7}t 3R collagen 2 FHAHo| o
Ao 2= BURE MK, EERZSERRRLY,
I, ZagY Bol ded, oldd A7 5%
AT, dH5h4, {24 &
< Hlust=dA gyste] Ak Wt a5s
Zalele A4S Holu I,

FOH ik e <FE >0 B A
Il BELpk el oln| @wAZA FrlEol= #
goll 3 AP axnrt 45D HimE'""?, 54
wY, LY g Ao friEols #d

i3

i)

bes

20

doll o3 a3t AS ALRE 7|t AT o]
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3) Alek 2 717)
Bovine type II collagen, acetic acid, complete
Freunds adjuvant, methotrexate(MTX), A2 <,
heparin, ACK £, NH4Cl, KHCO3, trypan blue,
ethyl ether, collagenase, diethyl pyrocarbonate(DEPC),
tris base, trypsin-0.2% EDTA, 2.7-dichloro-dihydro-
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Table 1. The Composition of Changchuldoin—tanggamibangCDIT)

Korean name Pharmaceutical name Amount(g)
IIE3 Lithospermi Radix 18.75
174 Paeoniae Radix alba 5.6
O Angelicae Gigantis Radix 3.75
Al Rehmanniae Radix 3.75
wo Atractylodis Rhizoma 3.75
e = Persicae Semen 3.75
JEEEA Clematidis Radix 3.75
B ke Aurantii Nobilis Pericarpium 3.75
N5 Ligustici Rhizoma 3.75
I Angelicae koreanae Radix 3.75
B R Ledebouriellae Radix 3.75
Bi Stephaniae Tetrandrae Radix 3.75
Mo Angelicae Dahuricae Radix 3.75
B Coicis Semen 3.75
PN Akebiae Caulis 3.75
NN Hoelen rubra 2.62
HERE 5 Gentianae Scabrae Radix 2.25
B Glycyrrhizae Radix 1.87
S Mucunae Caulis 12
Vi Siegesbeckiae Herba 8
K Corydlais Tuber 6

Total amount 105.84

fluorescindiacettate(DCFH-DA), RPMI 1640, chlor-
oform, trichloroacetic acid, isopropanol, D-PBS(
Sigma Co., U.S.A), IgG, IgM, collagen I &=
kit(Scientific Pierce Co., U.S.A.), FBS(Hyclone Co.,
US.A), Modified Eagle Medium
(DMEM)(Gibco Co., U.S.A.), PE-anti-CD3e, PE-
anti-CD19, PE-anti-CD4, PE-anti-CDS8, FITC-anti-
CD25, FITC-anti-B220, FITC-anti-CD69, PE-anti-
Gr-1, FITC-anti-CD11b, FITC-anti-CD49b, FITC-
anti-CD23, FITC-anti-MHCII, FITC-anti-CD44(BD-
pharm-ingena Co., U.S.A)E T3t A83lHL
™, 71e} duk Aok S5 A9k ARSI

B Ao AMEE 7]V E®FE7](Daewoong

Co., Korea), microwave oven(LG Co., Korea), flow

Dulbecco's

cytometer(Becton Dickinson Co., U.S.A.), spectrop-

hotometer(Shimazue Co., Japan), centrifuge(Hanil
Co., Korean), deep freezer(Sanyo Co., Japan), heating
block, ice-maker(Vision Co., Korea), CO, incubator
(Forma scientific Co., U.S.A.), clean bench(Vision
scientific Co., Korea), rotary vacuum evaporator
(Biichi B-114 Co., Switzerland), freeze dryer(EYELA
FDU-540 Co., Japan), autoclave(Sanyo Co., Japan),
imager system(Kodak Co., U.S.A.), plate shaker
(Lab-line Co., U.S.A.), ELISA reader(Molecular
devices Co., U.S.A)) % homogenizer(OMNI Co.,
US.A) 5% AH-3I3 T

2. %

) AE F2&

CDIT 23 &l 27t S 2,000 i 718t
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A5 271904 342 FE30 DL A FI
oslal, o]E 7 FE3A(rotary evaporator, Biichi
B-114, Switzerland)Z &3t th o8 tA] 52
ZAZ7(freeze dryer, EYELA FDU-540, Japan)Z ©|
gl e AEF F(26 g), YT (-847) HHAs)
A A R 3]Aste] ARSI

MEZA =42 hFCsZ SRB assayH= 2F7F W
gato] AFE3Qth hFCs Al E= 37C, 5% CO, HY
U710 At AL trysin-EDTA 402 & A
ZEo| HEE gojdl ¥, 20 x 107) AELE 9%
well plated]] &5 & #lF7|(37C, 5% COy)olA]
2417 wiekslATh Wik ¥ CDIT(HE &% 500,
250, 125, 62.5, 31.25 pg/ml)= 48X17F <t iiﬁl‘é}
Atk M T5 Fol widdEs WL A
H(PBS)S.E 23] AlHstaL, 7 wellel 50% TCA
(trichloroacetic acid)E 50 wZ 7}5te] 1A]7F B9k
4Co] WA skt o] F %%“/l: 53] AHg o
well plateg &7] ZolA 7x3%th o]7]e] SRB
£N(1% acetic acid 3“’“4 4% &) 100 wWE
7hshar, e A 3083 Gaskich :LEW 0.1%
acetic acid §HOZ2 ¢F 4~53] A3 v &7
Zo| A 7AZ3}3L 10 mM tris base(100 x0)Z £3]A]
Zit}. ©] plateE plate shaker(Lab-Line, U.S.A.)lA]
3.5 speedZ 5EIF EE°] & F ELISA reader
(Molecular devices, U.S.A)Z 540 mol|A] S35
S48k

(2) 7t 71%5(LFT : liver function test) =7
4% ER F 94 AU B G s

= A3
rpm°ﬂ*1 2087 AR 3 ? qd4&

f‘

FAL, )°ﬂ olz)se gl A5 #A4)
(blochemlstry analyer hitachi 7080, Japan)E AF8-3}
o] ALT, ASTS A3}t

3) Collagen & FEACIA) BF] 2L

22

ZepA 2 #A<A(collagen induced  arthritis,
CIA)2 bovine type II collagen®l| 0.01 mol/L2] acetic
acid®} complete Freunds adjuvant® E33+ & 200
WZE DBA/L] A A3t FAMlL, 219 3 5%
S 9SFALE boosting 31 CIA X2-S a3tk

4 YT 2F 2 AE T

5 FEAI7IA 92 /4t (normal, Nr)Z CIA
£ AR & oAE FofskA] ¥ oixT
I, CIA-CT), CIAZ #2471
MTX)E FoAg FANZF(CIA-MTX)H CIAE
FHAZ] & CDITE F93F #X|7(CIA-CDIT) 2.
2 ol A38s AAETh
B dx2ae AeAdrE e 13 42
73? Folalal, FANETS MTX(0.3 mgke)S
F2H ol 18] 42 0.1 ml A B é/x}a}cao
111 CDIT A8+ 10.8 mgday(400 mg/kg
4537 oY oA 1149 0.2 m & BT T }i’iﬂ}.

3 methotrexate

OSL rlo m

J\l

5) Arthritis index(AI) 4]

Type 11 collagen® Z boosting -+ DBA/1J A5 <]
Zy 4719 WA #-dE AFE Mann-Whitney U
testq 7150l whe} 9 S(incidence, %)= 27438}

, CIA §3 A5 150 134 453 A}
9‘1‘:}

6) Draining lymph node(DLN), paw joint2] A
I =3

CIA AF el 477 FE2 AFstd 43S

3lal, A3 FES ethyl etherZ vl A7 & AF
A] draining lymph node(DLN) % paw jointE &
35tk DLN 100 meshZ A|XE EIsk &
D-PBSE 5%7F 94182] (1,700 rpm)3te] 23] 4|3
3l % cell strainer(Falcon)oll SZA|A AX 0] ]9
WA E A e 2FHoY EEEs AR 1]
I #-AL& A7 choppingdt ¥ collagenase 1 mg/mé
(in 2% FBS + RPMI 1640)& %31, 37C shaker
(180 rpm, 20 min) BIF7|oIA HiFS & FEoS
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RS- 9] 191 ¢ ElBM bk o] DBA/LT AF 9] collagen -

3ate WHoR 43 wHEEYh o]AL flow
cytometer?] cell quest TEZ1HS o]&3le] WES
(%)% B43F & FAEXFE HE3ste] 74 2 0A
o] At 4|ES(absolute number)E AH=3A T

FTAESF SAAA UERd nie} o], A5ds
3|43k} o719 242+ PE-anti-CD3e, PE-anti-CD19,
PE-anti-CD4, PE-anti-CDS8, FITC-anti-CD25, FITC-
anti-CD69, PE-anti-Gr-1, FITC-anti-CD11b, FITC-
anti-CD49b, PE-anti-CD23, PE-anti-CD44, FITC-
anti-B2205 Wil 307 E5oA WEEAIH T v
S 5 33] ol S AAEFE FAS
flow cytometer?] cell quest ZZ IS ©]-83}
HE-S(%)E E43 & FAELFE 8319 draining
lymph node(DLN), paw jointo] ] ZHo Ax<
(absolute number)E 2FE3F A

I U rheumatoid factor(RF) &4

457} index #S =74 & ethyl etherZ v} 3l
/]\317(]— ;:ﬂ;(].tﬂ_g_i Kﬂoﬂo ;H&]U}- ?Sﬂ?g%?‘i‘ 0}93\
th 22" A [gGo} [gME kitE YA HS
=39k 7 wellol CIA AF<9 8% 100
(1/100 dilution)w EFsla, 147 5o Ao A
W25k & 23] washing &5 8RO F M H3HY.
&} 7]l HRP-conjugated avidin 100 x0Z 2|3}l 1
AIZE A BRI $ A A HEA TA] o7
o] TMB 7125 100 wA 538t FaolA 30%
ZF BEX S & 50 w09 stop SHS A skaL, ELISA
reader 450 molA FF=E S

9) @74 W collagen 1 A = 4

collagen I &AY] A4 U 5= 542 ClA 4
3 28 % collagen I kitZ =33t 2 wellol
CIA A7) 8% 100 1(1/200 dilution)?) =341,
12A13F 52t 4T B3 wAE §

J[N«

_11}1'

23] washing

45 fH4oF MH3 U biotin-conjugatedS %
3 307 BAEHATh o] 23] A & 9 &
o 2 A3 Y3 HRP-conjugated avidin 100 xlE

@A Al PRl SF (197)

AP sha, 147 ALl WAF T oA Al
t}. o7]o] TMB 7)1 100 u 533841, oA
A 3087 WAE F 100 w09 stop &4 A3
% ELISA reader 450 molA 3=

il o
Ay
o
_0|L
38
v

10) Hﬂﬂ 221 74/\].

OFE Fo] 4F7Y Fo 7 AFTAA BHES E
238}l 10% formaldehyde &l 1143k & 3]
s2& =9 8AIZF FAISHAT ©]F epoxyoll
3k & microtome .2 HAS WHEo] HFE W

95} Hematoxylin & Eosin¥} collagen deposition

289] Masson-Trichrome 3218 3)3}%th

n&L>§’=_&

11) A

S4d &5 Aol thg FA= SPSS(SPSS
10.0 for Windows, US.A)S ©]&3}e] student's
t-tests AAISte HAFEATE FFFEL p<0.05=
3193, EE S4X = meantS.D.E FAIEHTH

1) A5/ m l—t— 3

hFCsoll thgt Al ZF5dolM e x2To AEYE
£0] 100 £ 5.8(%)E L}E}% HhE CDITY] 500,
250, 125, 62.5, 31.25 (ug/ml) &% FAdTFNM= &
7} 86.3 + 2.1, 90.7 + 3.4, 91.1 + 3.3, 982 + 2.8,
102.2 + 2.9(%)Z Ve AlESA 0] gidith

2) =00 mA= 9F
7l 34 AR AR ALTE Aol

37.3 + 2.4 (U/L), ti27°] 30.3 + 1.6 (UL), &4
¢ MTXO A& 155.7 + 10.4 (U/L), CDIT &
oA 27.1 + 4.0 (UL)E Vet ASTE &
A, E2E, FANET, CDIT FoidA 242
101.1 + 2.1 (U/L), 92.0 + 10.7 (U/L), 109.4 + 4.6
(U/L), 110.9 £ 10.9 (UL)E & 2ol S Vehl A &
ple=g
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Fig. 1. Suppressive effect of CDIT 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 three
groups( ‘p<0.05, " p<0.07),

2. G Aol wA = G 3. DLN ¥ paw joint W & A%l nx]&=
#HY A2 WF & WY 47 7 A 2 e

AR FoHEH MTX Fo7% CDIT Fow9] ¥4 DBA/1] AF o] 457t CDITE 7T T3 &

A A&7t dzatel Hlgte] ags Ry, 35 DLN ¥ paw jointol4e] & WINESFE A2

FHE MTX Fo79 #-H A7 gz A3, DLNoJA & AAHo] 6.5 + 1.60 (x10°%), thz

st 94 (p<0.01) U

© A4S Yeptyl, 45 o] 1.57 + 024 (x10%), MTX FoJito] 496 +
FE < CDIT §979 #4494 A57F izl H] 126 (x10%, CDIT B0 5.1 + 0.5 (109 1}
atod A (p<0.01) e A4S YERITKFig. ). Eh}, tiz2o wste] CDIT BoFolA 94

9.00 1 30.00 T q
g L
Y 8.00 -
e S 25.00 f
S 7.00 | & *
« —
< 600 S 20.00 f
o 5
=5 500 | g
;3 S 1500 T
83 400 e
oo @
0 300 | X 1000
=} =
2 200 f o
2 S 500
2 400 f e
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Nr CIA-CT  CIA-MTX CIA-CDIT Nr CIA-CT  CIA-MTX CIA—CDIT

Fig. 2. Effect of CDIT on total cell number of DLN and paw joint in CIA mice. Statistically significant value (;\ompared with
?ormal by t—test/70<0.007). Statistically significant value compared with control by t-test( p<0.05, " p<0.01,
0<0.001).
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=

(p<0.001) = Z7F= YehHAth(Fig. 2).

Paw jointo| A& AAHro] 5.1 + 0.9 (x10°), iz
o] 243 + 2.7 (x10%), MTX Folio] 129 + 0.3
(x10%, CDIT Fod0] 18.0 + 1.8 (x1092 Yeh}
el Hlate] CDIT FolitellA 914 (p<0.05)
A TAE YERY AThFig. 2).

4. A3l WA= FF

1) DLN W} CD19+ &&o) n|x& g

DLN9|A CD19+ A|X4E Au)A X (absolute
number) & AH&3 A3}, Aol 19.1 £ 6.5 (x10%),
tz7o] 6.4 + 1.1 (x10%), MTX FoJc] 14.1 +
3.5 (x10%), CDIT Fodo] 22.1 + 4.1 (x10%) 2 U
B, tiZFol Blske] CDIT FoiitolA #294
(p<0.01) Y= 712 Ve ATHTable 2).

2) DLN 2 paw joint W CD3+ &0 w3 &k
DLNelA CD3+ AMZFE HulAE4(absolute
number) £ AHE3H A3}, Aol 43.8 + 7.8 (x10%,
tx7o] 7.7 £ 1.4 (x10%), MTX FoJo] 30.6 +

25 9] 190 Bk Pk o] DBA/LT AAF]9] collagen 8 TEH Al mIX= FF  (199)

5.6 (x10%), CDIT Foo] 254 + 7.0 (x10H= 1}
e, tiztel HlEte] CDIT FolFold 94
(p<0.05) 3= F7Fe UERNSITKTable 2). HHH,
Paw jointo] A& BAHT0] 1.0 £ 0.3 (x10°), thET
o] 31.1 + 2.0 (x10°), MTX Fo°] 4.6 + 0.5
(x10%), CDIT Fodo] 43 £ 02 (x10)& e,
thz7tol| Hlte] CDIT STl A /24 (p<0.001)
A= s YE ATKTable 2).

3) DLN ¥ paw joint U] CD4+ #&ol| vx]= J&F

DLNOX CD4+ MEFE oM ES(absolute
number) 2 AHE3H A3}, GAHo] 31.7 + 7.3 (<10,
tzo] 45 + 0.4 (x10%), MTX Fod0] 209 +
6.0 (x10%, CDIT Fo0] 18.6 + 6.7 (x10HE 1}
B, tixFol] Blsle] CDIT FoldolA fol4
(p<0.05) A= T7FHe YERNATHTable 2). ®HH,
Paw jointl A& BAHE0] 0.3 + 0.1 (x10°), T
o] 19.5 + 0.5 (x10°), MTX 9] 2.1 + 0.2
(x10), CDIT Fodo] 2.8 + 0.02 (x10))2 e},
i zol Hlgte] CDIT Fodoll A 9143 (p<0.001)

Table 2. Effects of CDIT on Absoulute Number of Immunocyte in Lymph Nodes

normal
DLN Y] CD19+ 19.1+6.5(x10%
DLN Y] CD3+ 43.8+7.8(x10%
paw joint t CD3+ 1.0£0.3(x10%
DLN Y] CD4+ 31.7+7.3(x10%
paw joint Yl CD4+ 0.3+0.1(x10%
DLN U] CD8+ 10.9+2.3(x10%

DLN W CD3+/CD8+
DLN Y] CD3+/CD69+
DLN Y] CD4+/CD25+

10.11.6(x10%
3.9+1.4(x10%
5.9+1.5(x10%

paw joint | CD4-+/CD25+ 0.74+0.2(x10%)
DLN 4l CD3+/CD49b+ 2.1£0.5(x10%)
DLN U] CD4+/CD44+ 18.3+4.7(x10%)

DLN W] B220+/CD23+
DLN W CD11c+/MHCII+
Paw joint W] CD11b+/Gr-1+

8.0+0.1(x10%)
1.46+0.1(x10%
1.6£0.2(x10%)

conrtol CIA-MTX CIA-CDIT
6.4=1.1(x10%} 14.1£3.5(x10%’ 22.144.1(x10%'
7.7£1.4(x10%} 30.6+5.6(x10% 25.4+7.0(x10%
31.142.0(x10™ 4.6+0.5(x10%} 4.3+0.2(x10%
4.5+0.4(x10%)’ 20.9+6.0(x10%" 18.6+6.7(x10%’
19.5+0.5(x10%" 2.120.2(x10% 2.8+0.02(x10%f
2.1+0.8(x10%’ 8.3+1.4(x10% 6.4+1.1(x10%
1.740.3(x10% 7.740.6(x10% 6.2+0.3(x10%
1.6+0.1(x10% 5.1+1.1(x10% 2.8£0.4(x10%’
1.240.1(x10%’ 3.541.1(x10%)" 2.9+0.4(x10%

2.410.1(x10%)!
0.5£0.0(x10%
2.7+0.2(x10%’
17.7+1.6(x10%!
2.8+0.7(x10%)
126.4+1.6(x10°)"

2.34+0.2(x10°)
3.8+0.1(x10%
13.042.6(x10%]
12.9+0.8(x10%"

1.7+0.7(x10%
47.843.5(x10°)}

1.240.4(x10°)'
1.3+0.3(x10%’
9.9+1.5(x10%)
7.5+0.5(x10%
0.8+0,3(x10*"
55.248.6(x10°)"

Statisticallysignificant value compared with control by t—test(*p<0.05, '}7<0,01, fp<0,001). Statistically significant value compared with normal by

t-test('p<0.05, 'p<0.01, 'p<0.001)
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N g et

ATHTable 2).

4) DLN Y] CD8+ uH&lo] m|x= ok
DLNe|A CD8+ AE4E HuAE
number)Z A3 A¥ GOl 109 £ 23
(x10%, th&Te] 2.1 £ 0.8 (x10%), MTX Fojo]
83 = 1.4 (x10%), CDIT Folo] 6.4 + 1.1 (x10HE
Uely, tiz7ol Hlgte] CDIT FozolA #2914

(p<0.05) A= T7Fe YERN UK Table 2)

“(absolute

5) DLN W CD3+/CD8+ 30| w|x|= &

DLNo|A CD3+CD8+ HESFE HuAxs
(absolute numbern)Z 4H&3er A3, AATo] 10.1 +
1.6 (x10%), thZ3o] 1.7 + 0.3 (x10%), MTX Sl
o] 7.7 + 0.6 (x10%), CDIT 0] 6.2 + 0.3 (x10
2 Yehd, gzl Hlste CDIT FowtellA] f9]
A(p<0.001) 3= 712 YEA It Table 2).

6) DLN Wl CD3+/CD69+ 3o wx]& 3k
DLN|A CD3+/CD69+ AEFE AYAHZ5F
(absolute number)Z AFE3SH Az, AATo] 3.9 +
1.4 (x10%, B2l 1.6 + 0.1 (x10%), MTX T
o] 5.1 + 1.1 (x10%, CDIT Folio] 2.8 + 04
(x10h2 veht, iz Hlste £94(p<0.05)
< 37+ YER At (Table 2).

7) DLN#} paw joint Y] CD4+/CD25+ #&oj vl
Ae FF

DLNO|A]  CD4+/CD25+ AEFE A ES5
(absolute number)Z AFEdt Az, AATo] 59 =
1.5 (x10%, thZ70] 1.2 + 0.1 (x10*), MTX Tl
o] 35 + 1.1 (x10%, CDIT Fo7o] 29 + 04
(x10hYZ e, tizzol wate] CDIT Tl
A Y94 ((p<0.01) e 7S JeEhAtK(Table
2). ¥HE, Paw jointe| A& FATo] 0.74 £ 02
(x10%), thRT0] 2.41 + 0.1 (x10°), MTX Fol-o]
234 + 0.2 (x10), CDIT $o}0] 1.2 + 0.4 (x10")
2 vehd, iz Hlske] CDIT FoTelA] #9]
Ap<0.01) Y& ZAZ JERHUTHTable 2).
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8) DLN W CD3+/CD49b+ ¥dol| v)x= 43k

DLNoA CD3+/CD49b+ AESFE DA xEF
(absolute number)Z AFE3H Ad}, ATl 2.1 +
0.5 (x10%), thZT°] 0.5 £ 0.0 (x10%, MTX Fo
o] 3.8 + 0.1(x10%), CDIT FoJi°] 1.3 + 0.3 (x10%
2 Ueht, tix7o) Hlste] CDIT T T4 #9]
(p<0.05) Y= F7F YERHAH(Table 2).

9) DLN W CD4+/CD44+ 3ol mx= g

DLNO|A  CD4+/CD44+ HEFE Ao E45
(absolute numbern)Z AHESH A3, HA4To] 183 +
4.7 (x10%, thzT0] 2.7 + 0.2 (x10%), MTX T
o] 13.0 + 2.6 (x10%, CDIT FoJ7°] 99 + 1.5
(<10Y2 Yeh}, tizitel wste] CDIT Foio]
A 98 (p<0.01) = F7+2 UERH AT (Table 2).

10) DLN 4] B220+/CD23+ 2&e] m|xE& 3k

DLNJA B220+/CD23+ AEZFE AugH xS
(absolute number)Z AFE3F A3, ATl 8.0 +
0.1 (x10%), tiz0] 17.7 + 1.6 (x10%), MTX F
o] 12.9 + 0.8 (x10%), CDIT Foo] 7.5+ 0.5
(x10Y2 YR, tizatoll Hlste] CDIT Fodl
A FrA(p<0.001) Y& FAE UERNTK Table 2).

11) DLN Y CD1lc+/MHCII+ #&o] v]x]&= 3

DLNOA CD1lct/MHCI+ AEFS AAE
“(absolute number)Z A+E3+ A3}, FAFTo] 1.46
+ 0.1 (x10%), th&0] 2.8 + 0.7 (x10%), MTX
o] 1.7 + 0.7 (x10%), CDIT Folito] 0.8 +
0.3(x10hE Yeht, thzatol vlstke] CDIT Fofoll
A YA (p<0.05) U= 2AE JERN AT Table 2).

12) Paw joint Y CDI11b+Gr-1+ &3] wx&
A

Paw jointol 4] CD11b+/Gr-1+ A X455 HUAH X

4*(absolute number)Z 2FEeH A}, HAdTol 1.6 +

0.2 (x10°), th20] 126.4 + 1.6 (x10°), MTX T

0] 47.8 + 3.5 (x10), CDIT FoiF0] 552 + 8.6

(<1072 Yehd, thzxel viste] CDIT Foiol A
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Fig. 3. Effects of CDIT on levels of total IgM in the serum of CIA mice. Statistically significant value compared with normal
by t-test(” p<0.007). Statistically significant value compared with control by t-test(" 0<0.007).

F94(p<0.001) Y= FAE e ATHTable 2).

5. Rheumatoid factor(RF)ell njx]= o &k

1) IgG A nE Q3

IgG 8% v+ FAT0] 8.6 £ 4.0 (mU/me), o
Z+0] 207.3 + 43.7 (mU/nl), MTX F47°] 106.0
+ 203 (mU/mf), CDIT FoF0] 136.6+ 5.5 (mU/
) YehY, tjz2Tte] Hls) CDIT Foite] i
= oy FAA I8 HolA| itk

2) 1gM A A= 4F

A

IgM 8% v ATl 8.3 + 3.1 (mU/ml), o
Z0] 36.9 £ 2.5 (mU/ml), MTX Fojto] 31.2 +
43 (mU/m), CDIT Fofiro] 32 + 1.1 (mU/m)=
el tiEtell Hlste] CDIT FofitollA f94
(p<0.001) Y& #AE YehRAtKFig. 3).

6. AW collagen 11 A= =4

Collagen T A #-2 gdwte] 1.1 £ 0.0 (U/mb),
tZ2 0] 41.7 + 0.9 (U/nl), MTX Soli0] 24.0 +
2.5 (U/nt), CDIT Eodo] 38.0 2.4 (U/m)Z 1}

C

Fig. 4. Histological section of paw joints(Hematoxylin & Eosin staining) from CIA mice

A : Normal DBA/1J mouse group
B : Collagen-induced Arthritis (control)
C : CIA + Methotrexate(0.3 mg/kg)
D : CIA + CDIT(10.8 mg/day/0.2m¢)

DBA/1J mice were sacrificed, their hind limbs were removed, and the paw were processed for histology and stained with
Hematoxylin—Eosin staining. Cross-section of the Hindpaw from a Murine CIA. Normal wild-type DBA/1J mouse(A), control;

murine CIA(B), MTX|

(C), CDIT(D) were analysis with histopathology of paw joints of Murine CIA. Original magnifications: > 200.
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. thETo)| Hlste] CDIT S ol Ao
EAZ AL HolA it

S
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1) Hematoxylin & Eosin 4}

CIA A% Eddl| 477+ MTX, CDITE F4i3}aL,
A T8 F AFY S HE38 HAE 4%
F3tod A5 HE&F macrophage, granulocytes,
mononuclear cell, pro-inflammation synoviocytes ~L
g3 FHHE hyperplasia AEE EA319H-
Fig. 49] BE 2T 22 collagen 12 5t &4
o Az H&a Supslxe] S40] 1P E 3
o} wbE MTX *2lF(Fig. 4, €)% CDIT FolF
(Fig. 4, D)AIAE tixzFol vls) 9= A&y &
PHA| ] FAo] iAo g A8 THFig. 4)

2) Masson-Trichrome 343

CIA AF =4 4577 MTX, CDITE Fsl,
AR TE T AFHY #AHE HE3St] collagen
deposition €412 Masson-Trichrome G448 &3}
geto] vy, dde] 2, dE wrs A% 24
5< B8tk CDIT(Fig. 5, D) 7oA thzx
T(Fig. 5, B)ell Hlal & Fol|xe] HAAM 2
HEY =9 139, collagen & 18] A

A

o] &afo] AfA oz 7438 AtHFig. 5).

4 ABow, 544 P 9w Bae YISt
A&H9 G354 Fegoln, AF st Fvi

I o) HELo| 7 715 EAo It
Folmol= wAge) WY Welsky Ao 3
olfrv FEXAY T4 WY HhE-S YERl =
| DA E(monocyte)®] & HFol
ko]l A CD4+, plasma cell, macrophage
o) Z7}5I, Bl ol thk cytokineo] £41)
< AEA FAAAY 25 FA Bd B Eo
of A7} FA7F EAshs ALg 1gG A9 Fe +
ol Solde zie FrtEls A <l F3aHA,
3l-collagen, &-histone, &-heat shock protein(HSP)
ol gk AN AAA A A 2HEetaA ols

o rr

rooff n= Jm ok
o=
¢ fo
ik
12
o
o,

1°)

Fig. 5. Histological section of paw joints(Masson-Trichrome staining) from CIA mice

A : Normal DBA/1J mouse group
B : Collagen-induced Arthritis (control)
C : CIA + Methotrexate(0.3 mg/kg)
D : CIA + CDIT(10.8 mg/day/0.2m¢)

DBA/1J mice were sacrificed, their hind limbs were removed, and the paw were processed for histology and stained with
Masson-Trichrome staining. Cross-section of the Hindpaw from a Murine CIA. Normal wild-type DBA/1J mouse(A), control;
murine CIA(B), MTX(C), CDIT(D) were analysis with histopathology of paw joints of Murine CIA. Original magnifications: x 200.
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GHECHREE, TTRTRECY o) 921, collagen
i BAGe] U Aoz BESMmsnk,
FERZSSEMPREY, JoRRE", ZigY 5ol e,
T Jasty 8

RS EEEE

£ Algst.
FIB Ik S <>V #A9d A
Wl Bk 5ol olv] BAEA A¥H amprt

A5 gmpE™"?, g, LRYE ZHE 2w
o7, FAL LI 18.75g, M3 5.6g, W, 4k
oz, Bolt, B, BN, B, I, 65, BHI, B
O, I, BN, Kl 2 3.75g, ARiE%5 2.62g, s

8g, LM%

B 2.25g, HEL 1.87g, SHIMEE 12g, 5%
6g olt}. o] F FhiMike 1T, s &
o] JloH, FrtEols A Satbe] LupA e}
collagen®. 2 +IH AF 9 &AL Ao azr}
g0l RugAeH?, figke TEEGE, JBEKE, W
Afpshs Bso] o, FRvtEE A48 A8
7170 tigh A9} @549 cytokine I FrHEC|=
HAGe] a7t ol HuE A, KR i
M, (biwste B, Pin s X5
o)

AR EolkkC ki o] FrtEol= #d Ao
A &35 WSt @A rHstr] fsko,
type I collagen®Z 28 FAA AFNA A
=4, 27150l VA= 9T, arthritis index, draining
lymph node(DLN)2} paw joint W ZA|E=0l] v]X]
© 9 AGME g FF FAE 24, 83
W rheumatoid factor(RF) %4, &> W collagen II
g4 = 34, A wgtE B8

CDITY NEEA 2AHA3, ZE oM Ax
EZxo] glATHFig. 1). AST(aspartic transaminase)
9} ALT(alanine transaminase)= ZFAIE ol U=

BLEE, ASTE 53] A3 3he] wil, ALTE
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MTX HI3] F4420 =4S YeplA &
F48 & 4 Itk

Ageln #ad A%

o I riu
e to 2 g

= Alg FAEE MTX

EoF CDIT oA T vla] 743
S HYT, 353 FHE MTX 5979 B8 A4

7}, 45 FHE CDIT Fo79 #-E 57 iz
ool Blsle] A e BAE YeEhgo RE
CIAGIA o] FEEHAOY MTX Foa3
CDIT §oFollA dZzFH = A=A

DLN ¥ paw jointol| A e] & HANz+2 #F
3 A3}, DLNo|A& CDIT Fojito] bz vls}
o FoA A= F7HE YERd HHA, paw jointol A
+ CDIT ool tiz7tdl sty {94 e 7
25 YehAtkFig. 2).

$9] ﬁJJrL CDIT §¢&j7o] DLNojA | AE
o] E¥S AN A Fo} v AEFE
%Xlé}tt] TAE HAel FAAA 9 = T
A 59 95 X7t AHZ Fds = ASs A



= #4 d4ede HxHer vy 4 M T
23 QA 24L& dAAE =z 9 FANxe
A&, AREAES A8 T2, Afrst 8 24
o] vty Folt. g AFA A3 el Frh
Eol= WHHAME diute] A2}t S5}
3, B gz ol Ao A2 a8

AME7} Daay

744 gol AFeE AXE T g=Fo|th T ¥
T EY markerst 2-8-9] zolol] osf F 71X
oM, £ "z B4sE g CD4+ Th
Yol RANEE sl CD8+ Te TR

Z}Z} MHC class 1T &, MHC
class I &9lo F&E o] gAs 2PHst= T A2
FEAE 7RG,

CD19 AlZ= B A2} 5 SHsh=t 2 A}
3, FAE A3 st RELS T
= Al ko] Fogith g CDI9= B AlE
o 93 B MXE BAE 9] ¥ZAKco-B cell receptor)Z
A CD21%} HEFAE o]Fo] s FARA] 9%
< &1, B A2 W 271%E FZ AN X (plasma
cel)9] HF B37iA wd Ap)

CD3 xﬂ T T AE F&A(TcR)Y Aste] 3

HE 2 AT E AR Adetes F
s %ﬁf‘—% 3 T,

CD4+ T AEe= BX T
X

AN

/‘ﬂf?_olﬂ CD8+ T AHE

T YA T A =5 AX54 T AIX2 CD4, CD8

& T HEFE oA AlEshe 24UAR o851
Jov BE T AE FWd FAHE FAAARE

CD3+7} o). 22 T Y7 CD49} CDS %

st ﬂﬂt}"’”

CD3 A¥Ee T A &9 5849 248 4
#Elo] 9lom, CD69E FA7] dutder = ¢d
2] A, T A27F E48EE 243 ool &
Hol Hof 27] &4 ZPE B AEgd i
ojn|, A3 E T AE 2 B AXE, tha)AE, NKA
Fo|Mx deo] HArP> 36). T AE WM E 71
T Ago] oM T AEE FA3A7]=1 CD69
2o vokst T B4 QA5 wdo] ZrkEnY.

ta

: Ak o] DBA/1T AF 9] collagen -

@A Al PRl SF (205)

B A4 CDI9+ AXE h—g— =
DLNo|A CDIT Fito] th% s
QA F7FeFATH(Table 2).

B 2goA CD3+, CD4+ HME Wde =43
A%} DLNY|AME CDIT Fofio] X7 H
94 DA =718 W paw jointol A= CDIT &
ool tixwro] Mgt FoA UA AT
(Table 2).

B AFoA CD$+ AlE
DLN®|A CDIT Foiito] =z
UA F713FAtH(Table 2).

E Ao CD3+/CD8+ Al E 43S
3} DLN©|A CDIT §ojio] thxd
A A Z718F5 THTable 2).

B AFo)AM CD3+/CD69+ AE Wds =A3
A3} DLNO|A] CDIT Foi<-o] thzxo HB}O# +r
o) AUA Z7}stATHTable 2).99¢] A= CDIT
Fofto] DLNOA] Al 28doe] F7tshe '5:}% -3
of 24 T AlXe] Ao JFS F= AoE B
t}. I3k CDIT §9J0] paw jointol| A A E @& o
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ok opue}, FAEE x
WAL &83te 7)57HA
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2 o] AAe AAA 27}
Tgsta .

B MAXZdXNe 2 £FY CD44+ A7} yeh
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£ ol e Fitel wkEsh=dl 1 A
H-S- o), 8 CD49b+ A EE A7) el 72}
FA G Al SJsiA] A3 Ha 52
He AEZ2A RAS e A7 Ay A3he] oA
28-S Yehlle Aoz Bamglo?,

CD23+ A= 45kD2] AEXHEAZ 27
oy e 27 HaE gElzr] F3elA IgE
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B

=

3} [L-1, IL-6, TNF-a7} AMHE}”) B220+ Xﬂ
I

T AZZA ojgo] &43%ld T AX WY AAZE
zAgcha g Yot
B2 AFo|A] CD4+/CD25+ HE HPL =H3

ZA3 DLNY|AME CDIT Fojgto] thxidl B35l
ol DA F71Fe B paw jointol A& CDIT &
of o] ojzare] Hlste] fod A AT
(Table 2).

B A CD3+/CD49%b+ A E L3S =43
A7} DLNO| 4] CDIT Foito] thxol| Hlste] -
94 QA Z7}8F % THTable 2).

2 AFo|A CD4+/CD44+ AE HHE =A3
A3} DLNo|A CDIT Foto] thzol H Fr
oA Al 718 tHTable 2).

B Ao A B220+/CD23+ AT HES =A3
A3} DLNo|A CDIT FojTto] 2o i
o] AA A3 THTable 2).

919l A¥= CDIT Foi79] A o] LN°ﬂ
A 718 paw jointel| A 7ASE AL
CDIT o7} 238 T Al 29| &4 Ja&S
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£ g4 CDllcH/MHCI+ A X 8-S 574
3t A3} DLNo|AM CDIT Fofito] thzatol vlste]
o4 Al A3t tH(Table 2).

B A CDI1b+Gr-1+ A% LHS =43
A3} paw jointol| A CDIT Foito] t)Zto] Hls}

o §94 A T4 TH(Table 2).
Yo Azl BAdPo] w3 BA ZMW%
CD11b+/Gr-1+ MY 7} S48 F4s Ao

2 Kol CDIT7} B2 Y Aol F4391 91?%% 3t
ETAE 59 9% A3y B2 98 IA

Oh

1= Ao g Rt

2Znlgo|lE BAEY #xle] B YT = Ao}
A Yol A z71EAQ 1gG, IgM 53 3o w}
42 Eulaiy, o] g7} A oz e
lo] AdZEEee] Fo H9d et ArFaAel
HEolE XS AT AV 1gGo RF7} 3
B3RS A BAS FAsA 7= 3t

Eo] EE 3 A 2 57 lysosome
B
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E A3 M 1gG 8F F=+ CDIT T4 Ul
Z3of Blale] Aot BA A §ojAe HolA
U THFig. 3). [gM ¥F == CDIT Fo7o] tf
zto vigte oA Sle HAaE
o 93t HYHEEo] A ZEHIFS & T A
ATHFig. 3).

B AFo|A collagen 11 FA|HFS CDIT T
o] txrol Hlgte] Ao TAA FoS B
o]A] eFATH.

FrtEol= FAHAA F2 HeF AF= proi-
nflammatory cytokine®l] 2J3} =8t MMPsol| 2]
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gt A A Z U A Al S
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o &) vhajETH,
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