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Suppressive Effect of Water Extract from Leaf of Cirsium japonicum
var. ussuriense on Collagen-induced Arthritis

Hyun Ju Kang, Hyeon Soo Kim', In Hwa Jeon®, Ji Ye Mok', Seung Il Jeong®, Jae Suk Shim, Seon Il Jang"

Imsil Herbal Medicine Association, 1:Department of Healthcare & Science, Jeonju University,
2:Ato Q&A Incorporation, 3: Jeonju Biomaterials Institute

Cirsium japonicum var. ussuriense is often used in treatment of human disease such as hemorrhage, blood
congestion and inflammation. The present study has been undertaken to investigate the effect of the leaf extract from
C. japonicum var. ussuriense (CLE) on the development of collagen-induced arthritis (CIA) in DBA1/J mice. CLE
administration suppressed markedly the arthritis incidence and arthritis score in CIA mice. Also, CLE significantly
suppressed the release of PGE;, TNF-a, IL-4 and IL-6 in CIA mice. However, CLE significantly increased the
production of IL-10, but not IL-4. These results suggest that CLE suppress inflammatory mediators and regulates Th1
and Th2 cytokines. These properties may contribute to the anti-arthritis action of CLE.

Key words : Cirsium japonicum var. ussuriense, leaf extract, collagen-induced arthritis, cytokine regulation
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(theumatoid arthritis)& A7t A A3 IFoz FH4 3 3 o] AbgE I glom, A% Fdl= TNF-a Z&A, IL-6 &3
3A a9 deiA s, SAIEANA cyclooxigenase-2 AgA 5o AEFH AAS A AHgsta g Hele
(COX-2)ll &3 A] prostaglandin E2 (PGE;)7} #t}alA| A4ts BRI S A A o] dLEHA FuiElx #EG N2 E 9%
W AZNE S OS SR, £ AZA A @GS (cell WYy JTRHE ] A AEHI glon, 53] kA
mediated immune response)S 3ItE FEX/AFE AE T AX 2% 9 71A0 tig dFE0] EetA o] Fol XA A
(CD4+) % A 138 T Al Z(type 1 helper cell , Th1)7} Th2 Al £ & GEZRE 948 AAE sfto] FEWy rp,
o Ao wadre 2 A Thl Abe|E7lo] & At o] & 373 (Cirsium  japonicum  var.  ussuriensg= %847}
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PGE,, COX-2, TNF-q, IL-6, IL-4¢} IL-10 & ELISA kit
R&D SystemsAH(Minneapolis, MN, USA)ZHH FY31H o™,
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adjuvant, indomethacin (IM),
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ol 8¢ F 2FAFE €54 BH G collagen-induced
arthritis, CIA) S22 A3l H8lA WA 0.05 M acetic
acidell A28 Z&2(bovine type I collagen)S 2 mg/mLe &
T2 = ZHA 897 FF(w/v)Y Freund’s complete
adjuvant9} & E3s & 100 uLg vh9-2=9] meol I3}FA} 5
Aok ol& oA 21Y F T Yo R Azxd A &9
ate] whg-29

Freund’s incomplete adjuvantE SHSE £
S Fstel] 100 pLg FAFete] B AS FEet A thFig. 1).
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+ Group | CIA (CLE 30 mgkg) + Inflammarory medfiators
Tal intrademal find paw, intradermal | |+ Group | - CIA (CLE 100 mgkg) + Ciolie
inecion 100 L mection 100pL, | |+ Growp 1 - CIA M 1 mghki Jlokine changes
Fig. 1. Experimental scheme of collagen-induced arthritis(CIA) in
DBA/1J mice.
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adjuvant® F3t "(200 uL/vhe)S A
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100 mg/kgo.Z A Zste] a}Fo FHH %ﬂ}ﬂ 3T st

A tHFig. 1). CLEY] tigh &35 vlwstaz FaokERl IM (1

mg/kg)S ¥78A FEETL L& WHO

3 ¥EY T35 9t
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(arthritis incidence)9} $1%
% (clinical severity)& B7FetArt. LARIEE FEE& A3t
A & dEzTH F2ES A AIT Y s Bdg
ol HAHE w2 E AFste SR YIS ASEE
FEoluy wH, 3% 5 dEEYd AU BPE N, T F
Folut #d FHjo FdHo FFI wHo] s W 1y, =
BHNAM wZEol AA B FEFH 2Ho] s W 2y, =
WA wIEALolol] F-F3} T2 o] 91w 37, LHAM T
AR BEFH LHo] Y& W 43S FAst] Hrletdt

4) ZARE AL F G4
A3 VLA e APF=S AN F 5 I HA-
TIHEE AE 9 W5 G (metatarsal) 9} €
(distal) Ate]lE AHEdta 4ToA 109 T4 X=2TdE&Y
(neutral buffered formalin solution)ell &3] HX|A|A 24A]7F

10 % EDTA7} 3% formic acidel] 219 7F 2 x5}
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F2gdL AAT F, 70 % LELANREH FFLILTHA 5
T Aewld Bl xylene 2 2 X $etQAH getd AF G
A& AR & Irjsto gt E5& AFsiden 343 4
A7](microtome) & A3t 5 mFAZ A2 FH LEho|= 9
ol ZARES AZsdtt. AZT gl ZHEEL xylene,
F5LAE, 5% 70 % ¢S o2 g 3 S AL &

H&E L= toluidine blue G A ko2 A3t Fstd w7 3}
L Al
5) PGE, ¥ Alo]&E7}1
npAEto 2 CLES 7T F9(48%)
F25 A ZE(ether)Z vhH 3t 7+ EHORZRE AL A
Sl 4 ColA 12413 o] Azl % 2,000 rpmoE
2ste] d4& AUt PGE, COX-2, TNF-q, IL-6, IL-4}
IL-10 5& anti-mouse PGE,, anti-mouse COX-2, anti-mouse
TNEF-q, anti-mouse IL-6, anti-mouse IL-42} anti-mouse IL-10 5
FAE ALgste] 7ol 5oz or 283k ELISA kit AMS-
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RE AIge PFEFAXNE FAFPoH, EAEALS
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1. CLES] #dd 24 oA a5

2 AFE CA EdollA CLE Foo & #dE 94 &
e FolEYth HWA COE AN 34& ¢ dxza9 4
AY 289 48Y¥ BAEYG WAYUIEI} ¢k 70 % Lol WA,

CLEZ kg(#%) B 50 mg 100 mgs 74 & 214 # 58 48Y
7HA] B A Za okER AR MO #EY A e
(2F 30 %) 2o+ %ﬂakour 247y 51% 9} 42 %2 2AEE E7vt
A THFig. 2A). o CHZE 733 3 21Y985E 59 714
o o)THHLR J&Xé%ﬂ ZA}3t A3} Fig. 2B9} 2ol
CIA 272 CIZE 343 F 5977 E #dA S8l el
1594 A9 A5t oF 122 e A7A a1 =
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Fig. 2. Effects of C. japonicum var. ussuriense extract (CLE) on
collagen-induced arthritis(CIA)mice. Mice were orally administrated with
CLE (50 mg/kg or 100 mg/kg) or indomethacin (1 mg/kg; IM) once daily from
21 to 48 days. A: Arthritis incidence on 48 days, B: Arthritis score from 21 to 48
days. Values represent the means + SE of n=10 individuals. #p<0.001 versus
normal group. *p<0.05, *+p<0.01 and =+p<0.001 versus CIA control group.
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Fig. 3. Effects of CLE on histological change in CIA mice. Mice were
orally administrated with CLE (50 mg/kg or 100 mg/kg) or IM (1 mg/kg) once
daily from 21 to 48 days. A: Paw morphology on 48 days, B: H&E staining (x40),
C: Toluidine blue staining (arrow: mast cell at x400).



No. of inflammatory cells (x400 view)
No. of mast cells (x400 view)

Normal Control &0mg 100mg 1mg Normal Control ~ 50mg 100mg 1mg
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Fig. 4. Effects of CLE on inflammatory (A) and mast cell (B)
infiltration in CIA mice. Mice were orally administrated with CLE (50 mg/kg
or 100 mg/kg) or IM (1 mg/kg) once daily from 21 to 48 days. The number of
cells was measured at x400. Values represent the means = SE of n=10
individuals. #p<0.001 versus normal group. *p<0.05, *»p<0.01, p<0.05 and *++p<0.001
versus CIA control group.

3. CLEY 9% #i7/hE oA 23

£ ATE CIA Z9oA CLE T4 w2 3wNEe] o
A &5 dolry] §3td, A A COX-2 €43 PGE, A4
Fs AT CIA dxTe 2SS ¥4 PGES AN
(198.5£22.6 pg/mL)2 B7F7(10.2£3.1 pg/mL)ol HIsHA &3]
Z7HE AtH(p<0.001). L&yt FAF F2F 50 mg¥ 100 mg F
o2 77} 133.6+16.4 pg/mLY 115.7+18.1 pg/mLL 2 A
R, M T 7L 11224242 pg/mLE JA A} L3 COX-2
g4 AqA&L CLE 50 mg FoTlA 128% $2, CLE 100
mg FAFA 343 %2 IM F7(36.9%) % FASHA T
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Fig. 5. Effects of CLE on PGE; production (A) and COX-2 activity
(B) in CIA mice. Mice were orally administrated with CLE (50 mg/kg or 100
mg/kg) or IM (1 mg/kg) once daily from 21 to 48 days. PGE2 and COX-2 levels
were measured using ELISA kits. Values represent the means + SE of n=10
individuals. #p<0.001 versus normal group. *p<0.05, »p<0.01, p<0.05 and *+p<0.001
versus CIA control group.

4. CLE9] Th13} Th2 Ale]E7F A4 wist a3

CIA 29X CLE Folo] @& Thl (TNF-q, IL-6)3 Th2
(IL-4, IL-10) AtolE7HQ1S] WSS Folr 7] 9lsted, I el
A3 Thizk Th2 A]E7RIS S48kt CA HEde
TNF-a (132.2#172 pg/mL), IL-6 (104.1+11.9 pg/mL), IL-4
(64.9£7.2 pg/mL)$} TL-10 (84.111.2 pg/mL)o] B/FTol ®l3}
o A3 ZF718H% th(p<0.001). CLE 50 mg/kg FoF& TNF-
o, IL-63 IL-47} A S Aol AR, IL-10= 7 F7)she
A&%E Btk 28y CLE 100 mg/kg F#& TNF-a

(79.8+11.7 pg/mL), IL-6 (62.5+10.9 pg/mL)# IL-4 (42147
pg/mL)7F CIA thzxoll BlsiA frojatA A=A, IL-102
7}7} 79.8+11.7 pg/mL, 79.8+11.7 pg/mL A= Z o] AN

a1, IL-102 118.8+5.9 pg/mLo 2 F23HAl Z7F5 2 th(p<0.05).
CLE 100 mg/kg?l Thl1¥#} Th2 W3l IMI AT

TNF-a (pgimL)
1L (pgimL)

Normal Control 50mg 100mg 1
CLE

Normal Control 50mg 100mg 1mg mg
cLE  m ™

#

IL4 (pgimL)
8
IL-10 (pgimL)

Normal Control 50mg 100mg 1mg
CLE LE ™

Fig. 6. Effects of CLE on TNF-a (A), IL-6 (B), IL-4 (C) and IL-10 (D)
production in CIA mice. Mice were orally administrated with CLE (50 mg/kg
or 100 mg/kg) or IM (1 mg/kg) once daily from 21 to 48 days. TNF-q, IL-6, IL-4
and IL-10 levels were measured using ELISA kits Values represent the means +
SE of n=10 individuals. #p<0.001 versus normal group. *p<0.05 versus CIA control
group.
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