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The Effect of Acanthopanax koreanum Extract on the Induction
of Collagen Induced Arthritis for DBA/1] Mice

Dong Soo Kim, M.D., Chang Ho Song, M.D." and Soo Kon Lee, M.D."

Department of Pediatrics and Internal Medicine’, Yonsei University College of Medicine, Seoul Korea

Purpose : It is well known that the Acanthopanax koreanum extract has an anti-inflammatory
action without any adverse effects reported. We conducted this study to see whether the Acan-
thopanax koreanum extract has a preventive effect on the development of collagen induced arthritis
in DBA/1] mice.

Methods : Three groups of BDA/1] mice were immunized by intradermal injection of 2mg/kg
bovine type I collagen with complete Freund' s adjuvant. Group I received 20mg/kg of Acan-
thopanax koreanum extract orally twice weekly and group II received 1mg/kg dexamethasone
intraperitoneally twice weekly. Group III received no treatment. The prevalence of arthritis were
assessed twice weekly. Serum anti-collagen antibody and splenic mononuclear cell stimulation
indices(SI) to collagen were measured. Serum tumor necrosis factor- ¢ levels were also measured
by ELISA.

Results : Collagen induced arthritis(CIA) started to develop 5 weeks after collagen injections. In
Acanthopanax koreanum extract treated group, CIA induction seemed to be inhibited as well as in
dexamethasone treated group. However, they were not significant statistically. There was a sig-
nificant increase in the serum levels of anticollagen antibody in the Acanthopanax koreanum
extract treated group compared with rest of two groups, but no significant differences of splenic
mononuclear cell SI among the groups. Serum tumor necrosis factor-e¢ was decreased in the
Acanthopanax koreanum extract treated group compared to the other two groups.
Conclusion : These findings show that the Acanthopanax koreanum extract had no definite
preventive effect on the development of CIA. (J Korean Pediatr Soc 1998;41:247-254)

Key Words : Collagen induced arthritis, Tumor necrosis factor- e, Acanthopanax koreanum
extract
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71E2] e wel® Rel"aE bovine type
0 collagen(Sigma, St. MO, USA)&
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Freund's adjuvant(Sigma, St. Louis, MO, USA)
Z 49 emulsion® 2 59T o] 100414 wle
2 mEo] ZIAIRZel| shFAREIY L A e FAabekA|
IFF FUS Wiz Fr14Feg

Louis,

3. dE&®

AFFEL TR Yrda e 7okgelR]
. 172 collagend #HEste] Bdgs F0A7H
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Ner, 4 37E collagens Foste] BAdFGL F2
AZIHA obfd A2 g 8hA] gttt
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1) & collagen &A%

Ag A, 157, 5F, 8F, 1054 44 A== 8
BE AHs HE Balsich A Az HA
T @8t 70TAM Rasteon HF 2Hdd s}
o] 3 collagen FAE ELISA WYLz A3t
AE e dsiA aorstd, 96 well polysty-
Denmark)®] 2zt wellel
0.1M PBSel 41 bovine type I collagen(10 zg/
ml& 7}eted 4°ColA] 16417 St whx§ & PBS-
0.05% Tween 2022 well& 43 AAsgc. =
ol& Ajte WAE Al 2zt welld PBS-05%
ovalbumine& 7}atod Ao A 1AIZF 59k wh-E-A)7]
F t}r] PBS-005% Tween 2008 43] H#3stg
o} okg2e] HAHEe 1:10028 345t 7z welldl
Wz ALdlA 13 1t A7l F PBS-0.05%

rene microplate(Nunc,



Tween 2002 43] Azt 2 F zH wellol
peroxidase-conjugated anti-mouse IgG & %o] 2
AlZE FQF wEAIZl ¥ 5-aminosalycylic acid &
$< ¥ 450nmoA FREE SAHAT 4 HAY
%} collagen FAX =L 2xta Aldste] HFFge
Eilele s

2) HIE SHEME X5 K|

AE HE wgo] HrbE 8 v SN e
collagen &<lel gt A= A58 FAHsA) ¥y
< a9sid, A% 1054 FES g F HAE
FaHes HEste TR =g AAF F PBS
2 gz AHstdd vF =2z3g ZA Ze
Hank’s balanced salt solution(HBSS, ccntaining
10nM HEPES, pH 7.4)¢] ¥o] AXE R=HA ¥
Azl F 5o A2 dy 9 E AAsIS 4
A ME FFAL AAREslo FEAEs AAS
0.015M Tris/0.14M NH.Cl(pH 74)22 = z]3}e
HYTE AAGGT A HBSSE 33 A&zl
AHeld AXE RPMI 1640-10% fetal calf serum
media ol $-FAA 2x10%ell/ml FEZ TE F 4
T8 well plate o Z} well & 100 14 ¥id. 2
wellel collagen &(25pg/ml) 10018 $& F
5% CO: w716l N 37CE HA3he 9621z §¢
slgstAch. Wl FR 4AE Al 054Ci CH)-
7HE cell A-&-8}od
glass fiver filter 9ol harvest 3}5ch wid & o
B534712 MEe AFDCH)-thymidines =3
8t 2= A|4=(stimulation index, SDE &3
o] Atstth

thymidine & harvester&

mean CPM of (*H) TdR in collagen
stimulated culture
Sl =

mean CPM of (*H) TdR in unstimulated
culture

3) 84 TNF-e9 &3

A8 A, 15, 55, 8%, 1074 4% A=z 8
Ag AMFEt HE Bk 53 A7A A
T 93 70CAA BEsigon A¥ 2 dd s)Fst
o ¥* TNF-oZ GenzymeAHCambridge, MA,
USA)9 mouse TNF-ae ELISA kit2 manufac-
turer mannual®] ¥l we} FA3Ic 48 ¥y
£ 7taskAl 8948, mouse TNF-e 37 &
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¥ 96 well polystyrene microplate®] 2t welld] ¥
559 mouse TNF-¢E Y31 FAo nfex &
A& YA o] plateE 2417F B AL wxd
¥ PBS-0.05% Tween 2022 well& 43 H&3lg
o. o7]dl Al HRP-conjugated anti mouse
TNF-a & 713t A&ellA 1A7F Bt vhgA7l &
THAl PBS-0.05% Tween 2022 43] M)Azt
&]7]ol T}A] substrate chromogen solutiong ¥
AZA 1083 A1 T IM HuS0.E go]
&2 FAAZ F 450nm oM FHEE SAATh
9714 @2 FBEE 7K TNF-oEFE 5= F
A gidstd] AN TNF- e 35S ZA8AT

6. 8 Al

Azlel e Z+ o #BHY UYAUEL Fisher's
exact test YR AMEE ) & collagen A
2 v dMEY] A= A4, aga ¥EF tumor
necrosis factor- ¢ £ chi square test ZAHo=Z
Hl 48kt BE A4 HAdA fo71EL P
#tel 0.05 ol3td W= 3}Sich
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Fig. 1. Development of collagen induced arthritis in
a DBA/1] mouse which shows a deformed
joint in the left knee(arrow).
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2. Y YWdE

HAGe HAL AAHor BE FoA @HAHS
o} obFd AHAglol collagenT FoIg el A
F5 5FoAFE @AYo TAH7 Ao
o] #AA AL o|F AZHA Fristd HF TF
Foll Hao] d3lom 8F o|Fde FAdAY. De-
xamethasone® Fojg FoAe olFd MAE &
A e #HY HFE 57 Foll BHEF] HAs] A
ZAste Ag FUEINT JE TFFo Hzed g9
F 4k a8y Acanthopanaxd Fo& ot
Me HE F 754 Jdepdr] AlFstsod #dd
o] wAge o ol FvletA ¥t HE 105 F
A oAl @ik o] Axte] &&d  Acantho-
panaxs Fo7 FoMe b F ol vete dA
A BEEY FEE JAske AAME By FA
A9 zpole JATHP=0.06)(Fig. 2).

3. & collagen |

g} collagen @A AL HFE 157 FHE A
7t AL B 4 den 1056 dAAM ALt
Z7vshe 93 etk 3F 1F Pl At &
M7y W2 Ao|7t fAot Algto] AFstel| uwhe}
T2 Fio] Hlate Acanthopanaxg Fol¥ FollA
& collagen A7 & AL #FF F UG
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Fig. 2. Time course of the CIA induction rate on
DBA/1] mouse. Seven-week-old DBA/1]
mice were immunized with bovine type I
collagen emusified with CFA at the base of
the tail. CIA was induced 1 week after the
second immunization(Group [ : Acanthopa-
nax treated, Group II : Dexamethasone trea-
ted, Group Il : no treatment).
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FoAg a7 Eﬂfﬁi‘% HoE #Azte] Aolg wAY
F giglch m3 Aubdog Apola FZA &)

Ve ASA =xXe & Aoz JehicHFig. 3).

4. HIE CHEME XSX| 5

v A 9] collagen FHol g A2FA4=
tzato] 2.1, Acanthopanax F9w+°] 1.9, dexame-
thasone Fojqto] 2002 Zta Alole] xpo]E RHo)
7 &utHFig. 4).

5. 3 TNF-c X9 #H3}

84 TNF- a3 .3% 15 58 F718hs 8o
AF 555 71 5L o2 Yehga 1 olF e
o F7tetA ¥ F3E BY Acanthopanax®
ok o= g4 TNF-e7t 8 F 3o Bl
g o 10pg/mIREE WA F 2
4 AATHP<0.05)(Fig. 5).
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Fig. 3. Time course of O.D. of anti-collagen anti-
body in each groups(":P<0.05 Group I:
Acanthopanax treated, Group 1 :Dexamet-
hasone treated, Group Il : no treatment).
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Fig. 4. Stimulation index(S.I.) of splenic mononu-
clear cells in each groups(Group [:Acan-
thopanax treated, Group II : Dexamethasone
treated, Group Il : no treatment).
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Fig. 5. Time course of serum TNF-a levels in
each groups. (Group 1:Acanthopanax trea-
ted, Group II : Dexamethasone treated, Group
I : no treatment).
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FEES FARCE #EYo] 24HE AR W
& BESE o] YAHeR o oA BHE &
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d d77 g8 Ao AlsdEd
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< A MY Kol e RAAT B8
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A @2 AL otz Fhow AMEH collagenol g}
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ZApol| EolA FulelA @G HQIE FolA
AxA dAge] Fasitta dA vy AAHem
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FEHoQES Hudn B BuEo THEY F8
4 wxstn ot THAEE 84 helper M
(CD4+, Th)9} suppressor TH®(CD8+)&2 T3}t
I 3 ThAHEE oA cytokine?] #u] ate] u}
g4 Thl# Th2MEs UFa A ThlL in-
terleukin-29} interferon-y & T2 ¥H|sti Th2
t interleukin-4, 5, 10& #4389, & ThldA £
H| & interferon-v+= Th29] EA4FE Astn v
2 Th2elA ¥¥]H interleukin-10< Thile] 243}
E A8l M2 A48 e oz dEA 9l
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TAE7 843 53 % interferon- 7y & ©¥34
AXNAEE EA5st HEA B WSl T2 84
stEle W¥eR FAo|E&Esty, Th2rl &4dstew
EHlE interleukin-4, 5, 102 BAIXE A3}l
AAEAA ] Y3E zeste Aoz d2A gl
ot 53] Thld #4sh= AbEYg4d8s #A7L
Ae Aoz 4¥A glom Th2e #4438 Thld
438 AAEt AP ARE SAANTE AL
2 geiAd Qo

¥ AFelM AcanthopanaxFEE& T ol
A1 3 collagen®A7t & ol H]8le] Fris e 9]
s AMEL olulE, o] EFL Th2HEE @433
o AGHHEAAE B3] WELRE AGgEHY, &
48te Th2e Thlel #4358 Aste A71dY
A& CIAY 2dE JAY F de 7H54E& 2o
& Aolzta Azted,

FrlEl2: AEGe d54ds s A o 945
A cytokine, d& =4 interleukin-1, tumor nec-
rosis factor- e, interleukin-69} Z2 cytokine©]
F7Hade AL or] @ gaAA Y. oz &
ot f R Eel ATHENNA collagenase B FA
protease® AAHA S, AAdE olE AALEL col-
lagen®} proteoglycang ¥3dle] AAIZTEL 73
AN A4 e Aoz defA o

=3 collagen induced arthritis®] A$dx Hn}
A2BHGANAY de T ET 8433 5
o] Ax Hog n|Fojdol cytokined effector
molecules24 W7 A& FEAF|n Ao FHos)

T T8 AAYE & F stk 53] ClAY &7]) &
A A 954 cytokined! interleukin-1
o|1} tumor necrosis factor- e 2 interleukin-67}
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B A cytokines] AAe] Z7tgciy sHgs @
2@ AFAA VEA cytokine FE=7F FIHEE AL
ol aev dFe $718 9%FA cytokined 4
FH9Y dFARE =AE UdE oz Az
o] AAEL £ A7olA rlgzg 3y dFA
cytokine®] W3lg ZAlE HI|E d9Y 9S54
cytokine2 o2 7}A7} QUAG E3] 2Afe] EolA
Folel 2 #AHEY YWARd ojA FEL o e
tumor necrosis factor- ¢ S ZA3| ®7|2 4
a9 5ol A BEEE A vl AR Acanthopanax
FE2ES FAT FoAME e F Fodjsleg dF
tumor necrosis factor-a 7} $& AL HoF
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Zkddh, oy dow FYEA cytokine?! inter-
leukin-10% %3} & Edo] oz Z7MleA %
o #ate] o B dA7vt 9e¥ Aoz Az

HAEHOoR Acanthopanax FEEL DBA/1] v}
§-22o| A collagen induced arthritis®] & 94
3t 282 BHsA 2o o gL diae S
aFEolxeld Aoz Azt
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2 H: {fulA2BdEE AS5c GFEE At A
wejo) lon Hl2HZo|=gqAFAA7 FF A8
Az AHEE D gl H2E50] o 7hA] ekAlEe] )
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F2ge] A gle o= oA U B ddA
© 25249l collagen induced arthritis(CIA)E
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