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ABSTRACT

Objectives : The present study was conducted to examine the effect of Cudraniae Tricuspidatae Radix(CTR),
which is the radix part of Cudrania tricuspidata Bureau, on cytokine secretion from the joint cells and spleen
cells of mice with arthritis induced by collagen and verify its efficacy against rheumatoid arthritis,

Methods : Three kinds of extract were prepared from CTR through extraction with hot—water and ethanol, The
levels of cytokine secreted from the cells were measured, after the mice knee joint cells were cultured with
each extract,

Results : The three kinds of extracts from CTR decreased the growth rate and levels of inflammatory cytokines
such as IL-18 , IL-6, and TNF—a from knee joint cells of mice. All of the organic—soluble fraction, such as

hexane, ethyl ether, ethyl acetate, butanol, and residual water—soluble fraction decreased the levels of IL—18 ,

TNF—«a , IL—6, and IL—10,
Conclusion :
organic solvent considered as the effective element,
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Cudrania tricuspidata Bureau, Cudraniae Tricuspidatae Radix(CTR),

These results suggest that CTR had some effects on rheumatitis, with fat and water—solubles in

rheumatoid arthritis
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Kudo et Masam)®| 2= FHLoE T4 o&==d, 7t
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linoleate, B —sitosterol %DOI RuEQch SHH, FEx&EL}
B gejggor FastAg?  dgpsiare”, FHAE
O3 gube] Pl SwAshbel FPEargYe] mu
2oy, E BHAEQ ZPARRRURY] Aozl
AW Farsirg a7 RaEd

TANBURE o8] Ul oRE 1 279 ®els
A% o] 2ol npal Foz wop ' EHay BAAS
ot mirt 9lg ez AmEty, FHYE xR
ARl fike] Zepdlor Swgh AF Fulga TEY
faste, faAEe 84 HEolsty Bustdct

olof AAH= FR|WipRO] Mmool T FulElA
FEGe] FEZ Aoz ArEe, Y9 A7 wgoem
o] WA Aske] )X %S Agoz HZshuxl,
collagen®2 WAHS U Aol Zin F2dS Fo
g o FUbEls #EAT #HE o2 cytokinesol Hidt
AFS At Gojg ATkE A]e] Ruske wtolct,
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1. A=
1) S=

$ES 7 739 $3 DBA/LS AAE FHYFFEEL,
Japan)elH FFel A FA7A DPAREA AL
HpA)sh B2 385 FRek, U (22420004 2 F
AF APY THol H3A F Bl At

2) Y

Ao AMEE 28R4 (Cudraniae Tricuspidatae Radix,
°oJ3l CTR)2 &5 ezl Auist = FAZUF(C
tricuspidata)®) REFE 20059 109 AFste] I3t T4
2 A2 AW Axsto ARgstaoH, 719 z¢et &2
o £49g Zddigtn stojutig ExshudloA 7Fsta

oh

3) AleF & 7|7

(1) Ao

2 AFPL Y%A n-—hexane (Samchun Chemical,
Korea), n—butanol (Samchun Chemical, Korea), Ethyl
Ethyl acetate
(Samchun Chemical, Korea), Collagenase, EtOH
(Sigma, USA), Collagen type II (Chondrex, USA), Fetal
bovine serum(FBS) (Hyclone, USA), IL-6 ELISA KIT
(R&D, USA), TNF-« ELISA KIT (R&D, USA), IL-18
ELISA KIT (R&D, USA) o] ARE = ch

ether (Samchun Chemical, Korea),

@ 7171
2 Aglo]| AgEH 7]7]&= Rotary evaporator (Eyela,
Japan), Centrifuge (Hanil, Korea), Homogenizer

(OMNI, USA), Plate shaker (Lab—Line, USA), ELISA
reader (Taran, Canada), Ice maker (Vision science,
Cytological (Hanil,
Pulverizer (Rong Tsong, Taiwan) So]t},

Korea), centrifuge Korea),
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1) x| =H|

L Ag 9 dFL5E 2

A 100 goll &7 1 LE 718t F=7|(g3 k7],
F=NE o] 83t 317 B B9 AHALE AFAE At
T AAERAAEG o8l wEsn, WEAXVE AN
o] B2 22,6 g& ATk W, ZHEA 100go] 1 Lo 80%
EtOH 1L2 7l3t3 $RWARHAE olgste] 70TIA 34]
2t Bt 7HEEI AR oladt ¥ AAFFAAE o183t
o] &3y, YEAZRIE ANl 80% oEFEEY

Sl

FHn ARl 4 £ Fig. 1 I 22 e
gt A" &% 20 goll $75 400 mE 7hshe] =o)L
o] o2 {#7]81¢l hexane, ethyl ether (EtOEt),
ethyl acetate (EtOAc), butanol (BuOH)& o]&3}e] A
oz ZEsla FHste] 7+ REERE 6.5%, 29.0% 4.5%,
25.5%9 AXFEES FoH, mpAeR H2 EFS
13.5%01%th. 24t EYAPESS AUYSFEAE o83t
|uiE &3] AAT & Pz sto] Ao AMESHHTH
(Fig. 1).

CTR Decoction
solution

Add n—hexane
n—hexane ‘ ’ H:0 ‘
Fr, Layer
Add _ EtOEt
’ EtOEt H H,0 ‘
Fr, Layer
Add _ EtOAc
’ EtOAc H H,0
Fr, Layer
Add3 n— BuOH
’ n—BuOH ‘ ’ Water ‘
Fr. Fr,

Fig. 1. Fractionation procedure using organic solvents from CTR extract.

2) 22kl R XY MF 2

Z2}A(Collagen type II, CII)Z 0.05 N acetic acid®
=9 2 mg/me FEE TEL, ZL ¥Y Freund's
complete adjuvant(FCA)E E&3te] 2 mE 950, CII9]
S5 1 ng/to] HES Sn, ENE ZeNgAL 23
0g, 219)° 24 ZZF 0.1 mi¥] AFFE ma] 7|AF
o HZ3le EZAFE=REY(Collagen induced arthritis,
ClA) BZdg THERch Ado] S$REE 125 Fof FHEH
g =59 TE 9 v FEsto] AEZE E2st
ARl ARgstgct

3) HEAMZ| 22| X HiY

TEHo] f=" AFHY WEE Estd 1x PBS
(phosphate buffer saline)2 33] A3} 15 ml tubeol
THE FA E45te] ¢olct. Free-DMEM 3 mE H7hst
1, collagenase® 30 wE 7Kg &, 37CA 30& &
AR5 shakingdl tha AS5dE MEF 15 ml tubed] =
gteh olel T2 WS 2733 HHE AARE Fof, AEAS
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58%F 1,000 rpmellA GAET stATE A7|oA E2 AlZ
= 1x PBS= 13] AAs = 10% FBS%}
antibiotics(penicillin 100 U/m¢, streptomycin 100 ug/ml)
£ 3713t DMEMOlA wjekstgltt, AEE FH7istal 37C
CO. wiF71oNA 48A17F B9t wieket & 4t A5
< o] ELISAZ EAJ3}th,

4) k= 2|
WEAZ HiF Foll FRe AgFEE B AZAY
HEFEES WG] Ak, Higd F oked] w27t

1%7F H=% 3.

5) Enzyme—linked immunosorbent assay(ELISA)

ELISA(Enzyme—linked immunosorbent assay) kit
AMgSte],  CIA A Eejgt TEAZo A o 71K
cytokineZ-F9 F& EHsIHct 1A A7t ZHH 96
well plated] 23t XL 7lste] ¥EEAIZL & 4 2= Al
Z3}al, oA biotine] EAE 23 FAS A7Iske] WA
T 4 & MFHstAE. 710l streptavidin—HRPE 7}t
ELISA reader 2 EA3}4t},

3. A=

2 AYA 4L ZA] thsA= means £ SEMOE
FATFE S Student t—testZ EXA31] p<0.05Y¢ AL
oio] gl AoE SR, Aol dhat dhael
oge v = dazel du 2 Adzel fol
* om mASL

fo 4o Ho

2 ¥

1. IEAE9] cytokine Aol g &3}

ZFAGFE=HEFD(Collagen—induced  arthritis, CIA)©]
e 529 FEANEANE IL-18, TNF-« % IL-6

S cytokines®] Aol Zvigittn deA ek, weba
FA 20 SR EREES e AR TEEGA
ZA IL-15 , TNF-a % IL-6 B4 o|® FFo] U=
A& HARE

FeHgEdge] dE AFEREE TEAZE 2
9 oujekRt ohs, widol| Fan AREFEE, 80% o
FE2ES 1.0%2Y =2 AHPste] kst 3 IL-13,
TNF—a % IL-69] cytokine BAREE HARF T

1) IL=15 Mol chet Fet

IL-15 A4l digt dFe
(normal)®] EFFA= 0.09320H|
(CIA)o] fatd AF 9] PEHHAE
Aol Hlgte  IL-18 Aol
(p<0.01).
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Lol dizFol Hgte IL-15 AAC] FolstA Ast=
H(p<0.05)(Fig. 2).
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Fig. 2. Effect of CTR extract on IL—1b level in knee joint cells of
mice. Normal: The normal cells were cultured without extract,
Control: The arthritic cells were cultured without extract, Decoction
. The arthritic cells were cultured with decoction, 80% EtOH
Extract : The arthritic cells were cultured with ethanol extract. ++
: p0.01 compared with normal, ** : p<0.01 compared with
control, * : p¢0.05 compared with control.

2) TNF—  “8dof| chgt g

G ERE G0l o A #EA=E &2 E H
G o, el EHlE Fa AgEEE 9 80% ol"
SFEES 1.0%9 TE= At vt &, TNF-« A
4F<& ELISAZ Z3sigH.

=22 TNF-a A% el vist] ASH 7t
SHATHP0.01). W=7 FBA= 1.130, AFH &2
=2 44 A7 Afolle S8A7F 4 0.872, 0.706 °I
o mEbA dized vwsigls W, gae] AgEEE A7t
Al F28HA(p<0.05), 2L SRkeFEES 7R Aeole
TNF-a /o] @A 4= 3th(p<0.01)(Fig. 3).

oo
Normal Control Decoction 80% E1OH
samples

Fig. 3. Level of TNF—a
various extracts of CTR,

Normal: The normal cells were cultured without extract, Control:
The arthritic cells were cultured without extract, Decoction : The
arthritic cells were cultured with decoction, 80% EtOH Extract :
The arthritic cells were cultured with ethanol extract, ++ : p<0.01
compared with normal, ** :

in mice knee joint cell culture with

: p{0.01 compared with control, *
p{0.05 compared with control.

3) IL—6 ol et F&

G EREGol o A #EA=E &2 E H
IR the, Higdel EvlEgmin AgEEE 9 80% olF
SFEES 1.0%9 =2 A2sto] widdt & 1L-6 A
2 ELISAZ =439t

I 2%, A4S FEAE 0.203013, =T T
A 1.0572 Bl Blste IL-6 Aol FASHA 57
SHHTHpP0.01). W deFE=22 44 7 A9l
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= A7 440,625, 0.1932 =243t H| WS o,
Fn AGFEES A7 Aeole +sHAI(00.05), 1
2 oEFEES A7 Bfole dizel wsty 1L-6
Aol FASHA H2HHHp0.0)(Fig. 4).
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Norral Control Decoction 80% E1OH
sanples

Fig. 4. Level of IL—6 in mice knee joint cell cultured with various
extracts of CTR.

Normal: The normal cells were cultured without extract, Control:
The arthritic cells were cultured without extract, Decoction : The
arthritic cells were cultured with decoction, 80% EtOH Extract :
The arthritic cells were cultured with ethanol extract. ++ : p<0.01
compared with normal, ** : p<0.01 compared with control.

2. WEAAE cytokine Ao izt AF {718
289 9%

ZEA 2] hexane, ethyl ether, ethyl acetate, butanol
59 §718E SAHOR At ZuE 2} Belo]
AlZ A 9] cytokine &H]o H|A = FFS ARSI FH
% 7 gale SR EREGCIA)e] SEE AR BEA
H l Ao, cytokine HH|o| i3t Z+ EEES

1) IL=18  AAMof| cHst F&k

ZeHoE HEES FE5HA ¥ FAAIEL (normal) <]
ELISA &3X(Abs at 450)= 0.09321d] H|sto], thzA|=
(control)?l FTAFE=IEA(CIA)O] FLE BFH A
Zo FFAE 098924 AAFte] Hlste IL-18 Aol
AABHA F7F8tAtHp<0.01).

HEGo] fid HENES i o, e AYE
ZE(decoction)7H] FFA= 0.375, AGFEEZRH ¢
L hexane 38 ZH7[Aoll&= 0,528, ethyl ether 3 7}
Aol= 0,561, ethyl acetate EFQ #HLo= 0,549,
butanol £89] o= 0.714, GAE gui5E & 5%
(water) #H7FAel= 0,753 o|qlth wakA] ethyl ether,
ethyl acetate @ butanol 3 H7[A] 2 ] H|3}e
IL-18 o] dAsA AstEAL(p0.01), & EIo]
Aoz foakA AskE Ack(p<0.05)(Fig. 5).
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Fig. 5. Level of IL—14 in mice knee joint cell culture with various
fractions prepared from the decoction of CTR. Normal: Normal
cells were cultured without sample, Control: Arthritic cells were
cultured without sample, Decoction: Arthritic cells were cultured
with decoction, Hexane: Arthritic cells were cultured with
n—hexane Fr., EtOEt: Arthritic cells were cultured with ethyl ether
Fr., EtOAc: Arthritic cells were cultured with ethyl acetate Fr.,
BuOH: Arthritic cells were cultured with rn-butanol Fr, Water :
Arthritic cells were cultured with Water Fr. ++ : p{0.01 compared
with normal, *: p<0.05 compared with control, **: p¢0.01
compared with control.

2) TNF—« 4o chst gat

ZeHle g FEAE FE5HA] g2 FAAEZE(normal)9)
ELISA E3X(Abs at 450)& 0.105¢ld] v]gle], HRAE
Fcontrol)¢l ZEHAISEIALG(CIA)0] GutE AH TEA
29| FHAL 1.13002H FAZO] Hlske] TNF— 2 A
Aol AASHA F7FskHtHp<0.01). TEH| " #HEA

EZE ujokd w, a9 AgFZEE(decoction)E H7ISH
ALo| FAAE= 087290, MEREEERE Zu|FE

hexane £33 #H7}Aol= 0.620, ethyl ether 23 FH71A|9
= 0.675, ethyl acetate £&9] 7= 0.784, butanol
=29 -?*"ﬂ’“ 0.746, 9AE Sui=E & A& =84
£ H7M9 &gA= 0.761 ot wEkA tiRaat ]
wERE o, Z4 22E 2o H7tE EE B$ TNF-«a
A g=Fo] dAsHA AstkE Arhp<0.01)( Fig. 6).

S

ok

TNFepa s a4

oo I
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Fig. 6. Level of TNF—« in mice knee joint cell culture with
various fractions obtained from the decoction of CTR. Normal:
Normal cells were cultured without sample, Control: Arthritic cells
were cultured without sample, Decoction: Arthritic cells were
cultured with decoction, Hexane: Arthritic cells were cultured with
n—hexane Fr., EtOEt: Arthritic cells were cultured with ethyl ether
Fr., EtOAc: Arthritic cells were cultured with ethyl acetate Fr,,
BUOH: Arthritic cells were cultured with rn—butanol Fr, Water :
Arthritic cells were cultured with Water Fr. ++ : p{0.01 compared
with  normal, *: p<0.05 compared with control, **: p<0.01
compared with control.

3) IL-6 Aol chst HEt

ZEHle g HEAE FE5HA] g2 FAAIZH(normal) <]
ELISA &3X|(Abs at 450)= 0.203¢1d H|3lo], di=A=
T(control)Ql ZFAFE=IEACIA)] FEE AF JEA
Lo FFAE 1.057 22N A Blste] IL-6 A4l
FAHA Z718HHeH(p<0.01).

HHFol fad AHNZE WY ), e G
Z&E(decoction)& H7Fet Ao EFA+= 0.625, AHEZE
E2HE FH|E hexane £3 37X o= 0,497, ethyl
ether B3] A7IXol= 0.561, ethyl acetate &2 #-%of
L 0.576, butanol £3<Q] AL 0.573, ©AE Lujx=
A7HA 9] F3A+= 0.604 Stk

€ F & £
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wEba] 2 HustgE o, §718HE 229 29
E %04 hexane ¥ ethyl ether £Zo] H7lE Ao
IL-6 Ag=Fo] dASA  Ast=EA 2™ (p<0.01), ethyl
acetate, butanol @ &4 B3I Ho] FHvlEH A=
IL-6 AAHE FstA Ast=E Ackp0.05) (Fig. 7).

A (T

Fig. 7. Level of IL—6 in mice knee joint cell culture with various
fractions obtained from the decoction of CTR. Normal: Normal
cells were cultured without sample, Control: Arthritic cells were
cultured without sample, Decoction: Arthritic cells were cultured
with  decoction, Hexane: Arthritic cells were cultured with
n—hexane Fr., EtOEt: Arthritic cells were cultured with ethyl ether
Fr., EtOAc: Arthritic cells were cultured with ethyl acetate Fr.,
BUuOH: Arthritic cells were cultured with n—butanol Fr, Water :
Arthritic cells were cultured with Water Fr. ++ : p{0.01 compared
with normal, *: p{0.05 compared with control, **: p{0.01
compared with control.

nF

TABIR  Cudrania tricuspidata Bureau (BUF3}
Moraceae)= H3ll= olgolA A= FENGR EE #AR
024 Eo|7} 8mel E3tH, 7FA|o] 5-35mm 7|2 7}A]
7t Qe Mgl "ol kY FEAER JHARA R
(¥k, C cochinchinensis Lour. Kudo et Masam)2] ]
T FEACRE A FEEEH, THRFEAEUHEE =07t
2-4m?] HEHERSR vl AgStar A ARt
o] £, WHL, TIP6, wERE, WHb, iR, R, W, &
vE, DI, E, Ep SR Bxstm ok

gkt o] TAWURY] WS gy KEHE MK
olgl k1, F=2IFE Y K 2 MEE MAKRAKE 3t
S, FAS HREK, HERE MEEEe] a5 9
ol EGRSUE, PTG, fE, BTARK, o929, g9+
felly E, WRE, SR IS e, STEEES thxe
o, MRS Y Eichrhiks, JEES daEa, MikBER
= HEENE, AR bl fopre] &%) oA BEH
e, FEMuGNE, BUNE, AT, SuE, DA, WRMm, K, PR, B
TGS ook sk

fikolghs olge Akl A A=A, ki
Ao Mk sk, . . TR ARG
B, FrEEN, FREUEEER, SRR, EE, SR
. BGHIRZ, ERIER. KEEABFILS, KEIEE, Fil
Yegg” 2ka g upel Zol iR, B @ AEHE FF oF
|02 3t E3| 77 gl Aol $ditta stgen
2, JHFAFUREG = FAFURE AFSSEES & &
Q. ks s, FRLo] 7 YAES THATA Y
Rt PBUERE A AL AT RS 7|YAES
FABURTS SR8t 9l

FABURE YR it A7 o 5 dk A
[BA=Ke)| Z7)9A kaempferide 7—O-beta—D—
glucopyranoside®} naringenin T—0O-beta—D—
glucopyranoside 59 ZtRE ol H|GA7} RIUEQT,
Han S92 7% oA sterol 3I}FEI} arthocarpetin,
norarthocarpetin, 5—O-methyl genistein 5& &3l
I, Lee =72 ANEE=Ao] 9 dehydroflavonol?l
gericudranin A~ EE Esigon, o 59 AR
9] ZERXERZERZHE 2%F9 prenylated flavonoids 3}
452 EEstao, od}e] g

cudraxanthones A-D @ H-K, cudraflavanone A,

rl

2

cudraflavone A-D, cycloartocarpesin, populnin,
qwercimeritrin 50| ztz} BuEdct), @H & A&l
TN RABIYE Rk, C cochinchinensis) 25E Sun 5”&
cudraiso flavone A%E, Chang e g =0
gerontoxanthones, 12|31 Hou S'& 4 Zgo
cudraphenoned} 3 £%9] cudraxanthone(P-R)S &3t
v} Qla, o]dto]]l  dehydrocostus, methyl linoleate, B
—sitosterol Vo] RaE|gic},

TABR] gy d7E Bel, FEe FARYE A
gole BLUSHALS HuAT, 2 SO0 TRy
9 gujEEEc] PABRNE, FFEEC] AAEFA FI¥
¢ gz sgen,  ATe  IXEYR Q9
dihydroquercetin 7—O—8 —D—glucopyraniside A&o°] %
53 AkslRrgo] PSS sy, Kim 572 BB
T oA 53 EtEiolE AJEo] M= F
#2Ago| ok stgem, Chen & G a%o0] 9l
I, Park §'7& TABUR| ZuiAstEkR 9} g1 EaNgo]
Aotz RuEdch Lee 57 RABURo|A HE3
gericudranin®] 17FS] tumor cell lineso] thall AlEZZA0]
ok 3lgal, Seo £¥e 2:19] ethyl acetate o]
IFN—y 4 LPSel| 3] wdHE RAW 264.7 macrophage
of 93] A== nitric oxided] YL A human
leukemia AMZ2 IALE doZ £ okl BusiyYy, E3F
B4 A8l FAFARUYRY] Mg AFR Chang” 5
TR GO A EEgt thEE9] xanthone FEH-E0]
J2) 4 A B} 9l Rstgi, Lin 570 7}
AR BT Ba)o] hutanol W ethyl acetate E&o] 3+
aalel MR AT} QS-S Bkt
FrbEls A9 EY d3 39 =AY g bl
HHOoR s, BA olQoE o7 7|5 AWt A
T 434 dgos ANET I Fojela B
Al FEs] YrEA|A] Zet AR 7HEE djler
AA, vE dg4, 322 223 Fo| A7 =il glon
o= AVHHYsHy yhgog Huysiay glom, X8 £
8% TS Ao R Fo WE 7 9 ¥HEE HA
st oy, dA7EA] ZEAQ X' Y2 AdEZ kgt
Aoy #7

olof Axe FAFUETL EIYAY AT mX= &
& ARAoR FFstuR, FAFURY Bl Fne A
BEE, AeEFESHL, o] F AYFEES o7 fVI8WE
ARESte] dojzl BES Evlstg o, FEHEE(ClA)
AFoA AH&3 TEAM|E(synoviocytes?t chondrocytes E
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3hell 20" a2 E 9@ EYES 42 AHst
ElA A3 #HE oY cytokine A gt 4
=

TEhe Hey LA 1A J5A e it A9E iR
2ol A¥Z AFE adjuvant Fg FEYG 29, type II
collagen 9t #HYFH 29, antigen F% #HEAY »1d 5L
SaA] AgEo] gt ®

Collagen AHF5&E AW Tdo 30% H=E A8t
o 2 gy I d4F 382 9 7N 5o £k,
3 F A IF collagene dZxZ Y] =I3tEo] 2 AF,
A, 0w, 244, Zeh wer Sof 2 ) Axz
AY gxke] A1 FAA collageno] dig FA|7F FE
T AYo] APHE WA 9o BuEgen? M5
Ao Al IF CIAE 434, 2AFTH, AT H o ARt
Fatel A FE AT FARO] 1 Eo] o] AR e A
%%01 olgE 3 i},

2 dFNAE= mouseo] Al TF collagens FARIY &
3}74‘ FEREACIA)E FEAZ og, TERZE F &3
EE3t NZE wFstHA FEEAFEESS At HEY
I A3E IL-18, IL-6 @ TNF—a cytokines®| £H]o]|
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