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ABSTRACT

Objectives : The object of this study was to verify the inhibitory effect of a decoction of
EFucommiae ulmides OLIVER (EU) and Dipsacus asperoides C. Y. Cheng et T.MAi (DA) on
Collagen II-induced Arthritis Mice (CIA mice).
Methods : DBA/10laHsd mice were immunized with bovine type II collagen. Boostnig same collagen
21 days later, arthritis was induced and then administrated orally the extract of EU+DA (200 or 50
mg/kg) once a day for 4 weeks and compared with that of methotrexate (MTX, 0.3 mg/kg) as a
positive control.
Results : Administration of EU+DA suppressed the inflammatory progression of CIA mice and the
results were

1. Arthritis index of CIA mice was decreased

2. EU+DA decreased the production of TNF-a, IL-6, IL-18 in the serum of CIA mice.

3. EU+ DA decreased the level of IgM.

4. EU+DAincreasaed CD3", CD4*, CD4*/CD25 but decreased CD19", CD3*/CD49b"(NKT), CD37/CD49b*

(NK), B220"/CD23" in PBMC of CIA mice.

5. EU+DA decreased CD3*, CD4*, CD3*/CD69" of paw joint in CIA mice.

6. EU+ DA decreased subsynovial inflammation.
Conclusions : This results demonstrated that extract of EU+DA suppressed the inflammatory
progression of CIA mice and supported further studies are required to clarify a mechanism of
therapeutic role.

Key words : Eucommiae ulmides OLIVER Dipsacus asperoides C. Y. Cheng et T.MAi, arthritis, CIA
Mice model

s WAAR o), A PA B Wold TA kA gl gl s H T she
- Tel : 051-510-8459 - E-mail : jcl7788@pusan.ac.kr
- A4 020109 2€¢ 199 - 44020109 3€ 17¢€ - A® 20109 39 22Y



56 PN AN g

A @ WolgE oz EFRddENY B
AATS W AFY ML < A

ot
0?: [e
1o,

~
-
2

10259 (A 5059, o=} 153.79) 0]

o o
FoEl A3 dd FHES A 1,000 F A 1857 (F
ZF 1014, oA} 2687 F #AY BF dAFo| &5
FE Z7} FAE Hon! 58] :914 whd A o
e AFEEY e A'S AHsH sl 2344 2
ojtt BEPL BA AAH 7)50] £4Ho] Yeh
E 23E gdse 9AH9 golzAY AZy o &
Ao 7118k ALY WHEl WA B A
Hole AE -9 w3l dAZ9 4, AFst 3, F
A FEAY ZA], B F9 A 2 A" zZ9)
A3 wkE Foluke] w3 ZA So] FLxEo] Wi}
UepdT.

EFNL>ANA FHEY onle 7|1EF SR PAEA
ol EFEw A WM - BE - e ST A
Hof WAshE 40| HiFEEe BFER —FUF Fs)
o gimel $3S Welsl #ike] TES wobx ke
o] 550 HASHEA vHH|ZE 23 Fojo=n EEiY
Z5o] FAAxY S F4E =P, o] F fHare) S
S B =3olA =9dte #HPez B

HANS FE2IH AR ¢ Eucommiaceae)d &3=
AuEQ  MAMNIF-Eucommia  ulmoidec Oliv.2] i1
(Eucommize ulmides Oliver)©|® 52 #ilFe, g’
ola, LRl FEste JuY 2L, A5
Z ZH2HE FFE A7, dkst &8, FI=
92 2E~ g8l 28-S 3P IR gt Hgo=
collagen &S AT 214 k.

S A7 HUINKERTRE Dipsacaceae) 43 o
A 2B I8 Dipsacus asper Wall. @ 2EZZED,
Japoricus Miq.2] ¥E)(Dipsacus asperoides C. Y. Cheng
et TMA)OIW, &5 HilFH. #5HE, g ol

BAG Ago] A JZ Fo3y A7z ) 5§
3. YES Faow 1999dRE 204E7HA IR
H AF=ES AAste JrlEs #EE X5 g8
ghoF 2 ko] Zeks golslla, CIA R sekl<]
B4 Gl g A7eE 170 o] FulEls @
HYe] e AT & IS AN KV 5o
CIA ratsdll dist f20 F29 Ass 53 95 28
T ¥ G-protein-AC-cAMP  transmembrane
signal transduction HAEPAT <3 g 7)1HS 4"
< [Ty FEE 298 FHsHAch

olo Azl greJEloll A FigEe] Ik sEike] duie
WEY wR, T Fodsle FE0] Bol, 9delA o

— Vol. 25, No. 1, 2010

ofo
s}
=
x2

T R - WYY BEE X
DBA/10laHsd AF el collagen IS
ae =g & e s wige A

o3ste] FHEAe a5 HASHL, ¢ ol
25 methotrexate (MTX)E AH8-3le] & H]
=3

olget WOz ffih - fglre] wigeFEo]
8 79 "X 93 dgE 4l B
o]t}

==
<)

tlo

X

ut

ud
an

3

fr 12

o
1)

p—
2L
il

o
i

M=
rlo
(@)
N
oft

2 T2 QAEUWAE(Seoul. Korea)oll X &
o] 9 DBA/IOlHsdE 259 E9t 43
o A3AZ & Al ARSI TE AR
71 conventional system©.Z 22 + 2T, 19% 12

00~300 Lux® ZF®ala, 12778 RE 9US
SIATh AlRE DPAE(EENA 21% o, 2
80% olah, A% 50% olah, ZIE 80% olah, 2

gt

o oy o= 2 > 1o m>x o2
(AU
o rlo
)

< T TEddt
2) 2

B Aol AL ki (EFucommize ulmides OLIVER -
EU)3} 1 Dipsacus asperoides C.Y. Cheng et T.MLA] :
DA 3 A& ARl ATAIFAA FY3te 7199

1919} F49 e AT Exstadda HA

zl
g 5 At AHgsiT

3) Al & 77|

Bovine typell collagen, acetic acid, complete Fruend's
adjuvant, methotrexate, A&]2 94, heparin, ACK £,
NH,Cl, KHCOs, demineralized water, trypan blue, ethyl
ether, collagenase, TMB, antibody biotin—conjugated,
formaldehyde, diethyl pyrocarbonate, trypsin-0.2% EDTA,
3-(4, 5-dimethylthiazol-2-y1)-5-(3-carboxyme  thoxyphenyl)-
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FITC-anti-CD49+= Pharmingen*K Torreyana, Iraq)S, anti-
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microtome.Z HHE wHEo] ®BF W <3l
Hematoxylin & Eosin® collagen deposition 34421 Masson—
Trichrome G4 483} Th

9) SHXE
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Fig. 1. Suppressive effect of EU+DA on arthritis index of

paw joint in CIA mice

Arthritis index were scored according to Mann-Whitney ¢ test at
every six day interval. Following boosterization of collagen mice
were divided into four groups and each group was treated with
DW (CIA-CT), MTX (CIA-MTX ; 0.3 mg/kg) or EU+DA (CIA- EU+DA ;
200 or 50 mg/kg) or in a daily base. Normal mice without injection
of collagen and Complete Freund’s adjuvant were treated with DW.
Statistically significant value compared with CIA-CT by #test (n =
5, % 1 p <005, = p<0001)
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Fig. 2. Effects of EU+DA on proportion of CD3" & CD19"
cells in peripheral blood mononuclear cells of collagen
induced arthritis mice

Peripheral blood mononuclear cells (10° cells/ml) were isolated
following 4 weeks administration of EU+DA. The cells were
incubated with FITC-conjugated anti-CD3 & anti-CD19 antibody and
analyzed by flow cytometer (n = 5, * : p < 0.05, = : p < 0.01,
sk 0 p < 0.001).
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FE S9A(x 1 p<0.05, # 1 p<00L, = p<0.001)
UA A= Ack(Fig. 2).

(2) CD3°/CD49b" NKT & CD3/CD49bh" NKA|¥E
ol vX= IF

PBMC W CD3/CD49" ¥ CD3/CD49" M| <= W3}
g 34 Ay, gdtol 2447 22 + 01%, 58 * 09%,
Zto] 7.7 £ 0.33%, 58 + 0.03%, MTX Fto] 39
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0.07%, 40 + 055% =2 Yeh} e sEFdA g2
of Hlgle] {4k 1 p<0.0], *=x 1 p<0.001) UA 7
25U HFig. 3).
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Fig. 3. Effects of EU+DA on proportion of CD3'/CD49b' &
CD37/CD49bcells in PBMC of CIA mice

PBMC (10° cells/ml) were isolated following 4 weeks administration
of EU+DA. The cells were incubated with FITC-conjugated anti-CD3
& PE-conjugated anti-CD49 antibody and were analyzed by flow
cytometer (7 =5, s« : p < 0.01, s : p < 0.001).
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Fig. 4. Eifects of EU+DA on the absolute number of CD3" &
CD4" cells in paw joint of CIA mice

Paw joint cells(10%ells/m) were isolated following 4-weeks
administration of EU+DA. Cells were incubated with FITC-conjugated
anti-CD3, CD4 antibody, and were analyzed by flow cytometer (7 =
5, %% 1 p <001, #x 1 p < 0.001).
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Fig. 5. Effects of EU+DA on the absolute number of

CD4'/CD25" & CD3'/CD69" cells in paw joint of CIA mice

Paw joint cells (10° cells/ml) were isolated following 4-weeks
administration of EU+DA. Cells were incubated with FITC-conjugated
anti-CD4, CD3 antibodies and PE-conjugated anti-CD25, CD69
antibodies, and were analyzed by flow cytometer (n = 5, * : p <
0.05, ##x : p < 0.001).
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Fig. 6. Effects of EU+DA on the level of TNF-a, IL-6 and
IL-1B in the serum of collagen induced arthritis mice

Serum was obtained by 10,000 rpm centrifugation and was stored
at -20° C until used. The levels of cytokines were determined by
a commercially available ELISA kit (7 = 5, = : p < 0.05).

g3 W IL-18 RS 248 Ay, Aadatol 24 +
06 (pg/ml), &3] 639 + 125 (pg/ml), MTX T
0] 192 + 44 (pg/mhelem, EU+DA 50 mgke &
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TEE T3 Aol 293 £ 64 (pg/m)oIATH= : p
< 0.05)(Fig. 6).

4) Rheumatoid factor (RF)0f| O|X|= A&t

A Ul oG =5 A% 27, ZE APl
HAoy, FoAGxx 1 p < 0.001)L AR (Fig. 7),
[gM =5 #4¢ A3}, Ade] 2700 + 200 (mU/ml),
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Fig. 7. Effects of EU+DA on levels of total IgG in the serum
of CIA mice

Serum was obtained by 10,000 rpm centrifugation and was stored
at -20° C until used. The levels of IgG rheumatoid factor were
determined by a commercially available ELISA kit (7 = 5, ##x @ p <
0.001).
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Fig. 8. Effects of EU+DA on levels of tota IgM in the serum

of CIA mice

Serum was obtained by 10,000 rpm centrifugation and was stored
at -20° C until used. The levels of IgM rheumatoid factor were
determined by a commercially available ELISA kit (7 = 5, #x : p <
0.01).
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5) CD3/CD28Z2 Edst=l H|EMZ2| IFN-y &
IL-4 2ol O|R|l= A&

IFN-y 2 IL-4 A4S CD3/CD28= A43ke B4
7ol Zz 14150 + 1073 (pg/ml), 2495 + 2615
(pg/ml), WZETo] 26573 + 2248 (pg/ml), 21568 =+
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+ 545 (pg/m)Z YEhY F Aol IFN-y7F =T
o gt A (x 1 p < 005 == 1 p < 0.001) YA
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Fig. 9. Effects of EC plus DR on IFN-y & IL-4 production in
the culture supernatant of CD3/CD28-stimulated splenocytes

Splenocytes were stimulated with anti- CD3 and anti-CD28
antibodies for 2 days and the levels of IFN-y & IL-4 in the culture
supernatant were determined by a commercially available ELISA ki
(n =5, %: p<0.05 == :p<0001).

3. 2743 w3t

CIA AF =do 47 MTX, EU+DA (200 mg/kg,
50 mg/kg)E Folata, A% TE F AFY #HE A=
ste] HRE @43 M-T 94S B3t 228 #43H3
t}. Fig. 10BE CIAY WizFog C Mo &3 #dd
macrophage, granulocytes, mononuclear cell, subsynovial
inflammation 223 A E9] hyperplasia®] JF7}
doju} A= wo] Hsprt M=y 1 o= &
o] gl e &4 cartilage pannus junction 5 %
Zd 4 glok ¥, MTX A2+ (Fig. 10C), EU+DA
FA(50 me/ke)(Fig. 10D), Z8]a EU+DA (200
mg/kg)Fig. 10E) FotollAe= thzTtolA] dAstA &
2 synovial paw joint cavity (JO)olAe] d4=S Bz
T 4 A, E3 B FRAAR GA] dizTol| Blst
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& D E
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Fig. 10. Histological section of paw joints from CIA mice

EU+DA 50 mg/kg EU+DA 200 mg/kg

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