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Background: The roots of Cirsium japonicum var. ussuriense (RCJ) have been used as traditional
medicine in Korea for hematuria and hematemesis. These extracts exert anti-oxidative and anti-
inflammatory effects by scavenging for free radical and regulating the inflammatory response.
However, the effect of RCJ on rheumatoid arthritis (RA) has not been elucidated. Thus, we evalu-
ated the water extract of RCJ (WRCJ) using type II collagen-induced RA models.

Methods and Results: RA was induced by immunization with type II collagen. All experimental
materials were orally administered daily for three weeks. The positive control group was adminis-
tered with 0.2 mg/kg methotrexate (» = 7), while the experimental group was administered with
WRCIJ (100 or 500 mg/kg, n=7). Serum levels of TNF-alpha, Interleukin 6 (IL-6), and type II col-
lagen IgG (CII) were measured using ELISA. Administration of 500 mg/kg WRCJ decreased the
levels of TNF-alpha, IL-6, and CII. Moreover, WRCJ treatment diminished swelling of hind legs
and infiltration of inflammatory cells in RA models’ synovial membrane.

Conclusions: These results indicate that WRCJ could improve RA, reduce inflammatory indica-

cited. tors and synovial inflammation. However, further experiments are required to determine how
WRCIJ can influence the signal transduction pathway in RA.

Key Words: Cirsium japonicum var. ussuriense, Autoummune Disease, Rheumatoid Arthritis.
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=EB OB Ot - PR - BN - Yt - TEP M - HEY
A3 gle] Wy 27] QA £3 A Wu ohle Az U e
ACPASF P9 3% S4uTh @el waol mathn o

H4 vk (Nishimura er al., 2007).

7 #gk oy AFEC] EojuEA gERl He
interleukin 6 (IL-6)¢} tumor necrosis factor alpha (TNF-
alpha)e} 7+ 3wl ©hiido] gubiglo] dFnk-gol &
oJ3thal HIlE o] olo] IL-69 LAEL JA|st=
tocilizumabZ} TNF alpha SAA|Q] infliximabZ} x| 5ol &3]
ARE-EITh (Feldmann et al., 1996; Cheon et al., 2015).

FrtEls EEe] 71 AEs] WA FUARE A
A& R sk dEuhee]l W gtk deEA Sl
3 Xge FE AREE 9HEQl disease-modifying anti-
rheumatic drugs (DMARDs)= &3 dd5 22 53
NS AAAT #HEA, 154
HkETk R E O] (Brown ef al., 2016), F2F8-0] A3 X5
s 7HE FEAES Fe A7 Eolval Atk (Kim
et al, 2009; Kwon and An, 2013; Kim et al., 2013; Seo
and Jeong, 2014).

G737 (Cirsium japonicum var. ussuriensey= =3}Zol| &
She thdA) 2EC =2 flavonoid AlE2] 33HE<l apigenin,
myricetin, kaemferol, pectolinam 5°| = cta LA
o™ (Kim and Kim, 2003), ¥59 &4 52 2-&, 4t
3} 28 2 MRS Vi Ze0] de AleE BIEHTH
(Park et al., 2004; Lee and Moon, 2005; Kim and Song,
2014). 9AF FEAEE T
lipopolysaccharideZ A= wlg-2= dj2] A Zol|A] GFHHS-
o] #HE interleukin-1 beta, interleukin-6, TNF-alpha,
cyclooxygenase-29] THilld WS oJAste] AT A=

A3

59 yAgo] 5

3l+Sl chlorogenic acid=

[o2N= aXe}
Uells Aoz deA AL (Hwang ef al., 2014), syringin
< lipopolysaccharideZ F%=% 9% ¥H-3-ol|A TNF-alpha®l
ARE AdsteE 8235 7H-Y (Cho et al, 2001).5E3
linarin?} pectolinarin® AFF ALC|E7RRIC] S THAAIA
goAdz 28-S Yepe Aog BuEHodtt (Lim ef dl.,
2008; Kim et al., 2016).

AFFE Al E7IRIS Frbe]2 A Wzt ZgioA
7 283 QxlZ BT Fo]9)e] (Cheon er al., 2015) ¢}
e 29E 7K fFRAEES Sehe 94FE 99 2
oA FqdF 535 7H 7o) F A oR Almdn) B

© el A frEmAd Zpolrt Helr)

9 ol 9739 d
) FeEZ 8448 Hrkele Aol 52 Aoz Hel
T} (Lee et al., 2006; Yin et al., 2015).

flop e o2 & AFelMe A Y = FEE0
A2g EEplor fieE FriEll #EY SERddls od

MAEAE JehlieA gohr Al s,
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1. 2=t N S29| Mz

2 AR AMES DA (Cirsium japonicum var.
ussuriense) = 2EQ|oFEebA o] ¢ ook A% H

F4#2] 71% (good manufacturing practice, GMPYS 1%
ke A E-S s FeteFEn)] (onherb, Gwangju, Korea)ollA]
THstRoH, AHF & dFd T Y dE A=x7]
(SAM-DR1700, Samgong Co., Ltd., Busan, Korea)o|Al 50
T 2702 Az

Az AE 409 g 3] st AlE A0
of AP ES ¥ 3
X 5 AIZF FRt 2 3
ZES 0¥ IATYEF7] (NVC-2200, Eyela, Tokyo,
Japan)s 3l 55ColA s, 50 Bd FEES
filter paper (Thermo Fisher Scientific Inc., Waltham, MA,
USAYE ARE3l of3st ¥ 5Z47%7] (LYOPH-PRIDE 20R,
ilShinBioBase Co., Ltd., Dongducheon, Korea)s ©]&3]
EST =

2 A3 A AlFEEE 250 ¢g& F5ESF o
61.1%°] &< RIS AxH" I 0.5% CMC
(carboxymethyl cellulose, Sigma-Aldrich Co., St. Louis,
MO, USAYl =21 ¥ AR&-glrh.

2. AAF 29| HR2 M

AE BEAS 9l LC20AD pump, CTO-20A column
oven, DGU-20A3 degasser, SPD-20A UV detector, SIL-
20AC autoinjector= /¥ UFLC XR (Shimadzu Co.,
Kyoto, Japan)S ©]&35}13, ESI interfaces %3 IT TOF
mass spectrometer (LC-IT-TOF MS, Shimadzu Co., Kyoto,
Japan)Z EA3I9 k. Columne Capcell Pak IF C18 (2 /m,
2.0mm x 100mm, Osaka soda Co., Ltd., Osaka, Japan)E
AHEEIAoH, 4 Al column &%= 40CE ATk £
A Bl 0.1% ZEAFS X3 HAS (& AR 0.1%

1=
Rl

3
£7F 03 mb/min 522 FA31T (Table 1).

A Ao AME " EFEZL 4-caffeoyl quinic acid
(Sigma-Aldich Co., St. Louis, Missouri, USA), 3,5-di-
caffeoylquinic acid (Biopurify Phytochemicals Ltd., Chengdu,
China), diosmin (Tauto Biotech Co., Ltd., Zhangjiang, China),
4,5-dicaffeoylquinic acid, linarin, pectolinarin (ChemFaces
Biochemical Co., Ltd., Wuhan, China)E A}&3}%2,
chlorogenic acid, rutin, syringin, luteolin 2 rutinoside= %

EEDEEEES BRI
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Table 1. LC-IT-TOF MS conditions for the water extract from the
root of Cirsium japonicum var. ussuriense.

HPLC condition

Column Capcell pak IF C18 (2 zm, 2.0 mm x 100 mm)
Flow rate 0.3 mé/min

Injection volume 1.0 40

Column temperature 40C

Time (min) A (%) B (%)
Mobile phase 0 100 0
25 50 50
A: 0.1% formic acid in water
B: 0.1% formic acid in acetonitrile

MS condition
lonization mode ESI, positive
Capillary voltage (kV) 4.5
CDL voltage (V) 10
Detector voltage (kV) 1.67
CDL temperature 200C
Heat block temperature 200C
Nebulizing gas Ny, 1.5 £ /min
Collision gas Ar
3. & s= ® AAl

2 Age FERSYH AR 19919 5¥€ 31d HE A
43793, 50 20159 1€ 20¢ HE Al 130232)0l =71
& AFVIFNETY BRI FRAGR I
3o o8 FelHROH (T NIKOM-2017-003), A&
o] A8E 7 6 % DBA/I TF9E QEAE wol @

(Jeongeup, Korea)oll Al 43t 259 7 vlg] & oAl =
o ok

Immunization grade bovine type II collagen (Chondrex
Inc., Redmond, WA, USA)2 T HZAQA complete
Freund’s adjuvant (CFA, Sigma- Aldrich Co., St. Louis,
MO, USA)9} incomplete Freund’s adjuvant (IFA, Sigma-
Aldrich Co., St. Louis, MO, USA)ll =¢ AR&-3it}.

FrlElL #HEHS] fE+= WA bovine type 1 collagens:
CFAS] 1:1 H]go] HEs 213 4o} npg2 ma] 71435

o 100 ;& FYstar, YFY 5 IFAC] 1 : 1 HE&E =2
bovine type II collagene W2 g Z]AF-ol 100 L&
T8l FrEs AE9E =k

A4tz (normal control)3 AU ET  (negative
control)S A 2gt FAUIZT (positive control) LEF-2 0.2
mg/kg ] FEZ methotrexates 3 F7F A5 3loH, o
B9 e B FEE Fo IS 3 F 5 100 mgkg
(WRCJ 100 mgkg) == 500 mgkg (WRCJ 500 mgkg) &

2| 2 F52° RolElL
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4. Hematoxylin2} eosin A4

A FEZFH 2E¥ tEl= 10% neutral buffered
formalin (HT501128, Sigma-Aldrich Co., St. Louis, MO,
USAP] oI5 5%t 248 7 2447 342 5o ve
2 HAAE ARsen, HAl= gta Bdo] FElsH B
O|=F 5 um FAZ ¥ &Eho|=8 AZE| Dako Mayer’s
Hematoxylin (Agilent Technologies Inc., Santa clara, CA,
USA)Z Eosin Y (Sigma-Aldrich Co., St. Louis, MO, USA)
Qae Fal Ferane.

£ ARS8 hematoxylin and eosin G412

= 3

5. Scoring ¥

FulElS #EE Age FrlEls FEY0] feE & dF
duiet JPsilom, 72 A MY EfHA oz SAYTE &
Fo|= Endale 59 WS Flon A8E A= vt
2t} (Endale et al, 2013, symptomless; 0, erythema; 2,

mild swelling and erythema; 4, mild swelling, erythema
to the ankle;
erythema from the metatarsal joints to the ankle; 8, severe
swelling and erythema from the foot to the ankle; 10).

z7] W] Age Bard s s g 95 ke
= @nder AL A8E FAe et 2o
(Nishikawa ef al., 2003; Sun et al, 2011, normal; 0, cell
1, cartilage erosion; 2,

from the tarsals 6, moderate swelling,

o

infiltration in synovial membrane;
erosion of subchondral bone; 4, loss of joint integrity and
ankylosis; 5).

6. 015|1H7H°|I} SIS hs

she ASulZNAAIR] IL-69F TNF-alpha2] H]
1 fl8l ELISAS Fd3on, ddsE=TE
< % BD vacutainer™ SST tube (Thermo Fisher
Scientific Inc., Whaltam, MA, USA)°| Yol A& [0
BEZF W8 4,000 rpm 4T 27olA 10 £7+ YalEe]
SFaATh.

E2® 83L& Mouse IL-6 quantikine ELISA (M6000B,
R&D systems Inc., Minneapolis, MN, USA), Mouse TNF-
alpha quantikine ELISA (MTA00B, R&D
Minneapolis, MN, USA)2} Anti-mouse type II collagen
IgG antibody assay kit (2036, Chondrex Inc., Redmond,
WA, USA)S ARgal A|ZAlIA Algshs ZREZ] uat
a9,

systems Inc.,
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7. SN

EA X 2]= statistical package for the social sciences
(SPSS, IBM, Armonk, NY, USA)YS ©|&-3lo] Hagta %5
AAE 7Y AP 7H] FYH 2pelE HFs] flsl
A AR AR Tukey-Kramer Multiple
FoA FAA

Fall frela<

ke
)

Comparison TestZ T p <005 F

2l Aolg AET,

2 al
=

= oE

i

. HAF Bl 2 FE29] LC-MS 24
A]'q.ﬂ 22 LC ESIHIT-TOFMSE o]&35le] EAls19iom
Z 10 719 8 peaks FRISITH

1

ERE - M

NS - ESE

rutinoside (6) (Hassan ef al., 2019), 4,5-dicaffeoylquinic
acid (7) (Park er al., 2019), diosmin (8) (Adouani et dl.,
2013), linarin (9), pectolinarin (10) (Ganzera et al., 2005)
o= I (Fig. 1).

St 0‘|7'|

I_OO

2. 02 7

Al 6—]

F300 U ¥l = FE=9 2

TE U‘:é_]‘ﬂ]/ﬂ 473 (Cirsium japonicum var.
ussuriense) 2] & FEE (WRC)e] tgle] ¥53 722
FEHAQ] @S WSl ofwet g5 UehleA] @l 0}7]
A& /’\E]‘ﬁg ]sgﬂ 11] AR N?ﬂoﬂ Za3) /\]‘64%11',]
£ oAU o] 83F oy A3 AAAAE g2 ﬁzggg
t} (Fujita et al., 2001; Watcho et al., 2006; Patel et al.,
2012).

Z} peakE9] 7|2 HE Table 20 ¥71FCH (Table 2), FrkEl2 #EY f2 1 FY T FAUERTE (0.2 mgkg
olgfet Ag vigo R 7Z}zZhe] JFF, retention time, A methotrexate, positive control) 1< SJUIET (negative
& 2 A3AT9} H]wEle] chlorogenic acid (1) (Lee ef al., control) &=} ®H]wale] thglo] H3o]| RAEE Ake] U
2019), 4-caffeoyl quinic acid (2) (Park et al., 2019), el AzRloH | 3 FEXfe 7P ok OVHT:H}_ I AJ73F] ¥
syringin (3) (Li et al, 2019), 3,5-dicaffeoylquinic acid (4) g & 35 500 mgkg TS thy]e] H=o] FojFo R
(Lee et al., 2019), rutin (5) (Lee et al, 2018), luteolin MAE= Aoz RIS (Fig. 2A and 2B),

Table 2. Peak identifications for analysis of main compounds by LC-IT-TOF MS in Cirsium japonicum var. ussuriense.

ntljr?waﬁer Compound name Rete?;?:) UMe " Molecular formula Detected ion References
1 Chlorogenic acid 7.27 Ci6H1809 377.0652 [M+Nal]*, 353.0739 [M-H]" Lee et al., 2019
2 4-Caffeoyl quinic acid 7.49 Ci6H1509 377.0656 [M+Nal]*, 353.0743 [M-H]~ Park et al., 2019
3 Syringin 7.85 Ci7H2409 395.1127 [M+Na]* Lietal. 2019
4 3,5-Dicaffeoylquinic acid 9.55 Cy5H404, 515.0966 [M-HI Leeetal., 2019
5 Rutin 11.07 Cy7H30016 611.1302 [M+H]", 609.1214 [M-H]" Leeetal., 2018
6 Luteolin rutinoside 11.79 Cy7H30015 593.1591 [M-HI~ Hassan et al., 2019
7 4,5-Dicaffeoylquinic acid 11.98 Cy5H2404, 515.1168 [M-HI~ Park et al., 2019
8 Diosmin 12.32 CsH3,015 609.1529 [M+H]*, 607.1436 [M-H]~  Adouani et al., 2013
9 Linarin 14.05 CrgH3,014 593.1591 [M+H]*, 591.1447 [M-H]”  Ganzera et al., 2005
10  Pectolinarin 14.18 CygH34015 623.1676 [M+H]* Ganzera et al., 2005

i (x10)

25 Jesescacy AZSEw

9
L_MR/ML
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T T T o} T T 7
130 140 150 180 170 180 140 il

Fig. 1. LC chromatogram of the water extract from the root of Cirsium ]apomcum var. ussuriense. (1; chlorogenic acid, 2; 4-

caffeoyl quinic acid, 3; syringin, 4; 3,5-dicaffeoylquinic acid, 5; rutin,

diosmin, 9; linarin, 10 pectollnarln)
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; luteolin rutinoside, 7; 4,5- dlcaffeoquumlc acid, 8;
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Fig. 2. Improvement effect of WRCJ on type Il collagen-induced swelling of hind legs. Mice were separated 5 group (normal
control, negative control; type Il collagen-induced rheumatoid arthritis, CIA, positive control; CIA + 0.2 mg/kg methotrexate,
CIA + 100 mg/kg WRC]J, CIA + 500 mg/kg WRCJ, n = 7). (A) Rheumatoid arthritis score was weekly assessed beginning from 14
days. Examiners for three times per week. Assessment as follows: symptomless; 0, erythema; 2, mild swelling and erythema; 4,
mi?/d swelling, erythema from the tarsals to the ankle; 6, moderate swelling, erythema from the metatarsal joints to the ankle; 8,
severe swelling and erythema from the foot to the ankle; 10. (B) Morphological image of hind legs. Data are presented as means
+ SEM (n = 7). Statistical significance was indicated for weekly. "p < 0.05, versus negative control group by One-way ANOVA
with Tukey-Kramer Multiple Comparison Test. CIA, type Il collagen induced rheumatoid arthritis; WRC]J, water extracts derived

from the root of Cirsium japonicum var. ussuriense.
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Fig. 3. Improvement effect of WRC]J on infiltration of inflammatory cell on synovial membrane. Mice were separated 5 group

(normal control, negative control; type Il collagen-induced rheumatoi

arthritis, CIA, positive control; CIA + 0.2 mgkg

methotrexate, CIA + 100 mg/kg WRCJ, CIA + 500 mg/kg WRCJ, n = 7). (A) Representative images were stained by hematoxylin
and eosin (H & E) staining (B) Histological score determined on H&E stained sections in different groups. Histologic scoring of

inflammation and bone erosion was performed by three independent observers.

< 0.05, versus negarive control group.

Statistical analysis for histological score was conducted using One-way ANOVA with Tukey-Kramer multiple comparison test.
CIA, type Il collagen induced rheumatoid arthritis; WRC], Water extracts derived from the root of Cirsium japonicum var.

ussuriense.

o, R 500 mgke L] J73H
Fol#e fozoz A28 Al FYo 9
MAshs o2 JepdARE 100 mgkg G737 o
& T folFQl a3t ER1EA] 49kt (Fig. 3A and
3B).

hul

A28 S DBA/l vRoa] 2FskH o7 ghuke] o
Z5 dod)E Ao HuEe] Y o]#I} dF v
SUNERQ] IL-67F 24802 ok Aoz dHA ot

[e]

(Srirangan and Choy, 2010). F=3F JZuHSo IL-6= B

AZe] Hslo} gk Aol Fojst, T Al Esleo} 52
S 2= wet interleukin 178 BASlY ST I

oZ2HY xHOoZE olFAZl H ROl (reactive oxygen
intermediates)e} T B EAE WEle] HEE &A1
) (Lally et al., 2005; Dienz et al., 2009).

B Aol 500 mgkg T AT el &

==Xl O

TEET
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SATEZIA LRt Bote) 9B 2
o ehdel met 94737 o B FEEe)
Fupe] Gzl Bofaks GEuphelAe]
P50l Y AOR ALRH] oo
e,

i

a0l
2

&

715l
2 9 %7}
(Bedoya et al., 2015; Serag El-Dien et al., 2016). ©]
& 20 ujel SRR v AuiFe SY
AN ZTE 0.070 £ 0.014 g, SAHNZTZE 0.155 + 0.031
0% o % u) ol felnom ZrE9n) ok i)

QIXloll st
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ALF 2| 2 FEE2 F

272 v ddlsao] 0.088 £ 0.013 gi A RS
ot olyE} 100 T 500 mgkg G73F By & ﬁ% =
o2 7+ 0.103+£0.015 g, 0.088+0.015 g& 2 ZHAE o]

[e)
~
A9 el & FTEE SR vaslel W) $Y

0]—‘/]3} (Jung et al., 2003), LXP
ﬂMH AE W*«l 235—% Zske AEZ AREH uet
(Kim et al, 2000) HAF ¥ & F2Eo] A28 S
AZVIA AJ3e AN AeA] ol Al AFe 119
At

Ao EAlsk= A28 FF AEHAE S o
AYZETZLS 1094+165 pgml = Z71=E05, A
459+ 163 pg/ml & §o]H o8 7HaES Bt
T 500 mgkg FEo F7F W B F=

NI
g
o
-
2
o
i

(A) 0.250
0.200
C)
£ 0.150
2
@
=
o
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o
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- j I [
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Fig. 4.

FOIE|~ 2HEY M

0||

e Z47b 2474110, 172+7.7 pgml 2 4737 3 &=
=28 204 A28 A Al Fre oo )
AN ZT} (Fig. 4B).

FJNZEZ 2] methotrexates= aminoumidazole carboximide
ribonucleoide, dihydroflate reductase % transformylase$} 7+
S w7l D ES ARl w2t AlZ 99 adenosine
S7M712L pyrimidine?] 43S As|sH, TNF-alphash
interleukin 6°] A4S A8l A5 WS ATt &
] ATt (Whittle and Hughes, 2004). ©]2]3} o]-fS =
slo] JAF e = FEEC] NS dAsks 9
Z3] TNF-alpha®} interleukin-62] A4S /NS 4 A=A
dolr 7] 98] S &It

d3W TNF-alpha®] F5& 4312 2%
103,64 147 pgfnl = AAdizas) vlaste] Zrlsiglon
PN 36.5+6.4 pg/ml, 100 == 500 mykg P77
E FE2E2 77 67.5+92 pyml 9F 53.0+8.5 pg/ml

tlo rlo

DR ES X

=2 o
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@
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= @ =] =]
= =1 = 1=

Type |l collagen IgG in serum (pa/ml)

%)
=)

o
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(D) 600
500
= a
E
2 400
E
=
2 300
£
(=]
) 200
100 d '
I
Normal Negative Positive WRCJ WRCJ

control control control (100 mg/kg) (500 mgkg)

WRCJ administration decreased the serum level of I1L-6, TNF-alpha, type Il collagen IgG, and spleen weight on type I

collagen-induced rheumatoid arthritis models. Mice were separated 5 group (normal control, negative control; type Il
collagen-induced rheumatoid arthritis, CIA, positive control; CIA + 0.2 mg/kg methotrexate, CIA + 100 mg/kg WRC), CIA + 500

mg/kg WRCJ, n = 7). (A); Spleen welght (B#
are presented as mean = SEM (n = 7).

C, D) type ll collagen IgG, TNF-alpha, and IL-6 in serum are analyzed by ELISA. Data
p < 0.05, versus normal control group; ‘p < 0.05, versus negative control group.

Between groups comparisons were conducted using One-way ANOVA with Tukey-Kramer multlple ‘comparison test. CIA, type

Il collagen in

uced rheumatoid arthritis; WRC), Water extracts derived from the root of Cirsium japonicum var. ussuriense.
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= Yepdt (Fig. 40).

Interleukin 6] ¥3 F=E SdlZTo] 408.7+185
pe/ml, FAHZTE 1266+ 17.5 pg/ml, 100 =X 500 mgke
[ e = 747} 273.0+ 163 pg/ml 9F 236.5+
21.6 pgml 2 JERTh (Fig. 4D).

2 AY AgAg FETS TS B AT
BT fo8oz Y TNF-alpha®l interleukin 6 T2
NANZ AR YepT). Jebe s AN 7P Fa3
ASUZHJIAIRE B Eo] U&= TNF-alpha®l interleukin 6=
@ tel s3] HAHES STRIA FEREeS 2Hsk
collagenase®} stromelysing Z&et Thulld Rl g4o] A4S
Z7MAZIt} (Saxne er al., 1988; Shingu et al., 1993).

AHellA A== TNF-alpha= tHEE tiaA 2o} T Y2
Toll ozl vHEoiAH, 3 oA e dre} s ake-
S Z3l Intercellular adhesion molecule 13 Vascular cell
adhesion molecule 1% E33+ M EF2E L] W e Z71A]
A 23S <3271t (Bradley, 2008). 523 Interleukin-6

G5 27|l S=ZAE e Bl HES gt
A& Adske BAIES] Aol 2Rgste] Fule]ls
o 71918t} (Tanaka et al., 2014).

Z7AM FdNZAA 0.2 mglkg methotrexate®}t

E FEE2 TRYEFHOE HAA A3l
}Ql TNF-alpha, interleukin 6 2! #|23] 2271 2}7FA] <
T ol oR Al ZoE YERIAIT 100 mg/kg
By & FEES 9% 95WIRE feRes
A3 Qe type 11 2}l Folol] o3 teje] g2
otole FrtEls #AA FEEDANA 500
el B FEEC AR felHoE vl F
ZoF Hol FEgh dFHHs oA a3E UEr
W7l fleiA 500 mghkg sl 77k FEEETE Eojopwt
o|2¢ THE Yehl= o= AlEHr)

fle} o] AFEe] JAF B B FEES FulEE #
Y 8 B FddxLo® AHEE 02 mgkg
methotrexate®l] H|3l FrlE]Z #EYG 7 B34 Ao
Aol FFuks AAE Bl dsmiiEde] A 2 o

==TI10
T=E==1T

o2 koA
1o

o

£o

(e
N
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55 MAge Sl el Bdde] Weley 54e A
2A7)E Ze=® HolA|RE, o]F ApA|E] FRlstr] 2l F7
7 wale] fFaAE B3 22 9 HESFEOA of| il
A AzAdg A2E T8 AeS JiAdskeA welrl Slel
F7HAQ1 Aol da¥ Zlo 7 AlrHL.
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