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—( Abstract )

The Effect of Bupleuri Radix Herbal-acupuncture Solution
on Immune Responses to Adjuvant Induced Arthritis in Mice

Min-Suck, Koo * Jong-Hwa, Yoon * Kyoung-Ho, Kim - Jun-Hyeok, Jang
Sung-Deck, Lee - Kap-Sung, Kim

Department of Acupuncture & Moxibustion, College of Oriental Medicine,
Dong-Guk University (Direted By Prof. Kap-Sung, Kim O.M.D Ph.D.)

Objective : The purpose of this study is to investigated that effect of Bupleuri Radix
Herbal-acupuncture solution (BRHS) on the celluar immune response in mice with adjuvant induced
arthritis, performed several experimental items : those are paw edema, IL-1b, IL-6, 1L-8, PNF-a and
PGE,.

Methods : All the male Sprague Daeley mice used in this study were bred and maintained in our
pathogen-free mouse colony and were 8 weeks of age at the start of the experiment. The experimental
model of arthritis was induced by injection of 50ug/ud adjuvant(mineral oil mixed Mycobacterium
butyricum). Bupleuri Radix Herbal-acupuncture solution (BRHS) was injected into STs(/2 =) of mice
daily for 21 days. Immunohistological analysis was carried out to assess paw edema, IL-14, IL-6,
IL-8, PNF- and PGE; expression in synovial membrance and sera Bupleuri Radix Herbal-acupuncture
solution(BRHS) injected.

Results : At day 21 post arthritis onset, immunohistological studies using monoclonal antibodies
showed that Bupleuri Radix Herbal-acupuncture solution (BRHS) group had decreased expression of
1L-1 8, IL-6, IL-8, PNF-a and PGE, at inflamatory cytokines production and edema compared with
control group.
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prevention.

Conclusion : Bupleuri Radix Herbal-acupuncture solution (BRHS) inhibited infammatory cytokines
production and edema in adjuvant induced arthritic mice. Thus, Herbal-acupuncture solution may have

Key words : Bupleuri Radix Herbal-acupuncture solution, arthritis,celiular immunity
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Wik B2HS] REFMCSY BEMBAM=
proinflammatory cytokine? ¥F<linterleukin—1
BUL-18)8 83 oz Q% MisES #m
121 arachidonic acid thAMHA o] BAEY BEHER
o EY 9 B¥E prostaglandin® R B
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collagen &3 BREI% (Collagen—induced arthritis,
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AE YT AFEr] Hstel, A B
adjuvant® BRESKS FHA7ID BB ke
o] Q&= %#f(Bupleurum falcatum Linne.)'? & #
#2 3 @ (Bupleuri Radix Herbal—acu-
puncture solution) S BMEIE, MERESS T4
of &%) A& R IH(STw) Vel fistel miEsk
cytokine®!  interleukin~14 (IL-13),
leukin—6 (IL—6), tumor necrosis factor—a
(TNF-a)9 W3} 9 synovial fluid®lA] prosta—
glandin E,(PGEz) 8 ¥3E B3} HES #F
£ 971l Huste wvlolt,
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staic,
— Add D.W. 400mf
I~ Boiling for 3hrs Filter
3) LHHE(BRHS) o Wi — Spin the filtmicee at 2,500rpm
2 ol4E KM-Alcoholettit Vol oal o _for tomin, 4T
831 go) SIS WEANT B s eog L Swern ———{  Pola |

& 7oz gRizgTe] F3¢ Eifflaskel Y1,
AR 400ME 7t ¥, 3AIZF RUBSHY Haisn
HastEt 1 ¥ HER Fo ot de HES
AAEE AA) A8 4TAM 2,500 rpmoE

LE

I~ Vacuum concentmiceion

—Add D.W. to 50ml

— Add ethanol to 75%

— Precipitate at cool tempemiceure
— Filter

—

0w 94 #esly, 1 FEKE ek bE
#E ©Al rotary evapomiceor(BUCHI RE121,
Switzerland) 2 BURBMESY, BERY ZEEKE
7vstel 28& 50m7F H£F 3 th¥, membrane
filter (0.22¢m, Whatman®, Germany)2® #:@3+3
o e Aoz g MR 50meel
ethanol S 7}ste] #ipsty Ao whaldte] 4y
¥ FHEL A8t o] W ethanol 99.9%
ethanol& AHE8tGlom, 7l Skl ¢
AMZE 75%, 85% 2L 95% ethanol £o] = A3}
HA FAES AAT O, BERGESIC BER
fastel AME BERC £HEAHKE 718t IN
NaOHZ pH 7.022 zAsdte] 28] 200m7} &
A & ok ALolA 24417 WAE F, membrane
filter (0.22ym, Whatman®, Germany) 2 @3l
FIEHS B (X1)CR AHEsgion Had n
2 0.5F BE(X0.5) ¥ 2f%5 BE(X2) 23] A}
£33tk (Scheme 1).

) ¥ Y S

Adjuvanty #-53{tA1Z] Mycobacterium
bytyricium(Difco Labomiceory, Detroit, MI) 2,
a9 BE RESS HRELE AT
IL-15 ¥ IL—6-4 ig"ﬂ AHEE 3T R kg
(ON-1, NY-2, YB-3)¥ polyclonal antibodyE
< FERABR BRAS FHEHEZRE, TNF-«

F— Vacuum concentmiceion
- Add ethanol to 85%

I— Precipitate at cool temp.
+— Filter

— Vacuum concentmiceion
|— Add ethanol to 95%

— Precipitate at cool temp.
+— Filter

— Vacuum concentmiceion

t— Add saline to 200mé

I— Adjust the final pH to 7.0

+— Place the solution at cool temp.
I— Sterilize by membrane filtmiceion

Bupleuri Radix
Herbal-acupuncture Solution(BRHS)

Scheme 1. Prepamiceion of Bupleuri Radix Herbal—
Acupuncture Solution(BRHS)

9l [L-89 &&= R&D systemsiit (Minneapolis,
MN, U.S.A) 2%H, prostaglandin E;(PGE;) %A
of A}&3% #%2 enzyme immunoassay Kit:
Cayman Chemicaliit(Ann Arbor, MI, USA)Z%
Bl 7939 Arg-aHict.
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Table | Classification of Experimental Groups

HHOE of2| HER? B #Z/mice rd;

IF#B¥(Normal) 5 218

Adjuvant FRF(HIEE, Control) 5 R =H(ST1) 0.4mé 21
0.5fEFERRIETH(<0.5) 5 REZH(STy) 0.4me 219

; EBEBRIRIIF (< 1) 5 R ZEYST) 0.4mt 219
P USRI (<2) 5 R ZH(STx) 0.4me 2%
B A RIGLR¥(Blank locus) 5 EER(BHE) 0.4md 219

Beeol A% #38E M+ rotary evapomiceor
= BUCHIit (BUCHI RE121, Switzerland) %8,
COy ¥%7)= Visoniit (Vision Biotec, VS—9180,
Korea) 2%-E, UV spectrophotometer& Gilford
it (Gilford, Response™, U.S.A)EZ¥E, ELISA
readerv  Molecular Devicesiit(VERSA  max,
US.A)ZHH 78t AHE-3I5iH.

2. h &

1) B R

B9} gre Mg 2a 7 27} ofusio]
RSB O 2 QA B (STe) Ve ALt B
de) 9 AAY F BEHTEOS WAL,

2) KB 28 2 BRE

BEeHme A7 SvlelE 1SR oo EEES
E# B (Normal), adjuvant BREI% FRF £HAH
XE T8 HEH(Control), &2 (STw %
x0.5, x1, x29 ¥E& 47 RES BRHCS
BRI oH mmRaF 135 400u8 FYU3Hch

3) BEiRe) WHr R

E%S FHEANZ7] A8 B-smeAA Az
Mycobacterium butyricum& mineral oilo] #g
A7l B(adjuvant) & BF 9 28X e 13) FTF
151 (5018/50ul/mice) 3t Tt BEES 3 1FZ 59t
g9 AWHE AN OoH HEHOZE mineral
ollfHE AHEsle] ZE WHoE QEF B FA}
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1 feiAgEs ol A E4(0.9% NaCl £99)
£ st

4) Synovial fluid®) #RE

BFH] HolQE BERZRE synovial fluidd &
fr= B7¥ insulin syringe(SHINA Co., Seoul,
Korea) & AH338}9] eppendrop tubeo] Fo} 6,000
rpmeflA 3087 dAEES H HERE d48d
prostaglandin E;8 &4l A&3}5ict

5) Paw volumes] @z

ARE FHES €32 adjuvantE S A
o] 3% volume? control volume(day 0)2%
aton datavy WY ZE AlZe] FA3 volume
£ control volume®} ¥} 78} percentage® e}
uilch  BlESlE  plethysmometer (UGO, Basil,
Italy) & AH&3H5iTH

6) Interleukin-123¢] BERE

B9 83 49 IL-189
ELISA (enzyme linked immunosorbent assay)#:'”
€ olgstd FHsgt. & anti-IL-18
polyclonal antibody (5ug/mf) & 96 well plateol
PBS bufferg o}83to njg] over nightZ F2HA)
A et 87 838 PBS buffer2 343 g
5004 platedl] 718t O A2olA 112} 8 FAIZ
. 1 F 96 well plate® 0.05% Tween—PBSZ
38 AHstz 1 9ol biotin3tAl7) anti~IL-13

%k2  sandwich
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monoclonal antibody (ON—1, IgGa, Sug/mt) & o
A 7bste} 141t wigic) 33 AlAE F horse
radish peroxidase (HRP) conjugated streptaviding
7kstel 1A1ZF RME Al ¥, o—phenylenediamine
< 7142 &0 492melM BEEE S8

7) Interleukin-62] R#E

49 mELe) IL-69 ¥ Nam V0] &
23t sandwich ELISA #& ol43te) FAsgith
Z anti—IL-6 monoclonal antibody(NY-2, IgM,
5ug/ml) € 96 plate wellel PBS buffer® ©]&3t
o] ulg] over night£ F&A1A gt 181 3
A8 miFS 50w plateo] 713 ohg A2A 1
AZb wjAlI 1 & well plate® 0.05%
Tween—PBSE 33 A#stz 1 o biotindHA
7) anti—IL-6 monoclonal antibody (YB-3, IgG1,
Spg/md) & THAl 7hsled 1AIZE wiokgith 33 A3
8 % horse radish peroxidase(HRP) conjugated
streptaviding 7hstel 1A17F REEAIZL ¥, o-
phenylenediamine2 713% & 492melA %k
EE 43

8) Interleukin-8¢] Bz

IL-8 9 #EZ3 AM$-3 enzyme immuno-
assay kit R&D systemsit(R&D System,
Minneapolis, Minn) &} AE& M8t WA 24
Zte] groupL ZHE FAs miF 50u4EF an-—
ti~IL-8 polyclonal antibody7} coat¥lo} e
welld] @& b AoA] 2412t vttt 1 F
well plateE H|& &1L peroxidase conjugated
secondary antibodyE 100ut 7}tch ThA] A9
A 2ANzZF Wi F MH ok peroxidased 71
AoFE 100w 7Het Thg 450 nmelM BXEE 5
s o wEmKS b2t EEB3ATH

9) Tumor necrosis factor-a 9] WEME"

TNF-oo BERES AHE# enzyme im-
munoassay kitt R&D systemiit(R&D System,
Minneapolis, Minn) 2] H&& AHE3tch 348
3 5042 anti-TNFe monoclonal antibody7}
coat¥o} A& welld] ¥ o AN 241
skttt 7 & well plate® 10mM phosphate
buffered saline(pH 7.4)-0.05% Tween 2022
33] A|33&t1 alkaline phosphatase conjugated
secondary antibodyZ 100uf 7}etc}, thA] A&
A 2A17F vk & AH§ t}¥ phosphatased] 7]
AAIeE {1 mg of disodium p—nitrophenyl phos—
phate, 1m{ of 1M diethanolamine buffer (pH
9.5) containing 0.5mM MgClz} & 1008 7}8t o}
£ 405 nmolN BAEE FA FH BEHRT ¥
wato] EESS

10) Prostaglandin E.2 BREHIE
Enzyme immunoassay kit (Cayman Chemical
it, US.A)E A}83to] Synovial fluide2 HE

PGE,9 %& A8 Z synovial fluidE
3,000rpmelx] QAR LEKE o] &3t
PGE,d ¥%& &4t 1 ¥ WA EIA

bufferZ H|E0]Z ZE(NBS)& & wellel #7713}
1, 50149 bufferd HNFAE(BY) S & wellel H
7bstdch 5049 PGE; standard (7.8, 15.6,
31.3, 62.5, 125, 250, 500, 1000 pg/mé)-+ EIA
buffer2 848 45 sample 7t welldl 7}
3 5049 PGE; acetylcholin—esterase
tracerE total activity®} blank well& A% Zt
Z+e] wello] ¥, 5049 anti~PGE; monoclonal
antibody& total activity(TA)$} B|Eo]3 ZHE
(NSB) 18} 2 blank(B) well& A2 Z+2+2] well
o ¥k Zelrg BEOZ plateE YT 40Cel
A 18A17F REAZTE 1813 wash bufferZ 5u
AHs F 20049 Ellman's Al2HE 747t well
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of H7}sta 5me tracerE total activity wellol
Y} PlateE plastic filme® Y1 60~908 5
o developAlZ) F 405nmollA BKEE It

11) sigtgse

& HERAA d& K o] A diy
Student's t—test& AAIgt] HEH S HAPHAL
o, patel 0.05013HR1 H-%-o HEME A3

. REREAR

1. Paw volume2 BIE

Zt BER SREEHES BB (STi) REZR
adjuvant ®RE ¥ EEES A 1d~A] 9Y Alo]d
T HEN ngte] HOE HFE Jehix 23
ot v Al 214l HWiREEe vl SeaEE
X059 BEEAME 36.8% x19 BEEAME
52.6%, 12|11 %28 ®EXNE 54.7%2 MBI
RE HYO2H 7170, BREKFN dAZNT Y
EFTh B AR (BL, blank locus)dME 4
WX 1) HEBIMNE 31.6%Y MEIES U
P S cHFig. 1).

< 100 - — ——Ad
& | —a—g.
;’ ml kX2
ol 1
s o ¥ e
g
ey
.
3 {
-3 |/
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Bl ,

0 2 4 6 8 NV ” ¥“ B B D 2

Das

Fig 1. Eftects of BRHS on adjuvant induced

arthritis in mice
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2. Interleukin—1 82 £/l DXz MR

HEHS ER vsted 32818 F718 By
om RRA-S WM n)ste] &% <0500
A 23.5%% HEH (.05 e AAEH7} B
I, X1oA 42.2%, x2°0M 44.1%%2 Ztzt wje-
A HEM(p<0.005) & UEPAT TEARIELEE
(BL, blank locus)& 16.7%<] #M$ikkE7t vebyt
t}(Fig. 2).

OD 492 nev
(=]
»

Con Ad| 8L x2 xt x0.5

Treated Groups

Fig 2. Effect of BRHS on IL—18 production in
mice sera of adjuvant induced arthritis Data shown
are mean values with bars indication the standard
deviations of the mean(n=3). "'p<0.05, ““'p<0.005 as
compared with adjuvant(Adj)

3. Interleukin—62] 40 DIl HE

HEHS R vste 29419 718 B
o, RERREY WMo vlsto] SMEHE <059
A 21.0%2 HEH(p<0.05) U+ dAEA7} B
I, X1o1AM 28.4%, x294 39.5%2 ztz} &3
& BEM(P<0.0DE YRl TEARERBL,
blank locus)& 16.0%°] M7 Yebdch(Fig
3).
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OD 492 nr

Con Adj 8L x2 x1

Treated Groups

Fig 3. Effect of BRHS on IL-6 production in
mice sera of adjuvant induced arthritis The values
are expressed as the mean*SD(standard deviation)
of ‘three experiments. 'p<0.05, ""p<0.01 as com-—
pared with adjuvant{Adj) group.

4. Interleukin—82 A0 DIX= HR

HIERS EEEC vdtd 109499 718 29
oo, WEETFS HERRl B3t LHEHE x0.59
A 11.9%9 JAZHE BAT, x194 19.8%=
HEM(p0.05) e dAaR}t BAy, X244
28.2%% HAE HEHE(E<.0DE el £E
AMEEEE (BL, blank locus)< 16.3%% MHIE7}
el 44 T x05 FERT JA AR}
A Jepdoh HWERA 1090% 7 zEE
o ok Folz A% dAazE IA @t
(Fig 4).

40

30

iL-8 level (ng/mi)
3

Con  Adj

Treated Groups

Fig 4. Effect of BRHS on IL-8 production in
mice sera of adjuvant induced arthritis Data shown
are mean values with bars indicating the standard
deviations of the mean{n=3). "p<0.05, "'p<0.01 as
compared with adjuvant(Adj) group.

5. Tumor necrosis factor—a 2 &0 0f
X= #R

BB LA F] vlsto 6.2d9] F7HE RO
o, WERES HEEH blsto] LEMEEE x0.5904
16.1%% AA=ALH, X114 32.3%, X2A
51.6%% Z+7} w¢ @XF HEH(p<0.005) S+
AAaTHE YERY  FERE#F(BL, blank
locus) < 12.9%9] H#IRE7T e X059 &
g H&% AR JANIE Aeg YeEhdoHFig
5).

TNF ~a (ng/mi

o _n P ot - - - . B
Con Ady BL x2 x1 x0 5

Treated Groups

Fig 5. Effect of BRHS on TNF-aproduction in
mice sera of adjuvant induced arthritis The values
are expressed as the mean=SD(standard deviation)
of three experiments. ~“'p<0.005 as compared with
adjuvant(Adj) group.

6. Prostaglandin E,°| 40 0|X & ¥R

HERS EEEF vt 4.0M9 718 BY
om, KRS KR vlste] SMEEE <0590
A 26.2%F HEM(p<0.01) e AAMEH} B
I, X194 44.1%, x244 39.3%% Zzt wi¢
A3 HEH(p<0.005) S YEMAT FERREREH
(BL, blank locus)9IME 26.2%9 A4Iaa7t v
Elstth(Fig. 6).
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PGE; (ng/mi)

Con Adj aL x2 x1 x0.§

Treated Groups

_Fig 6. Effect of BRHS on PGE: production in
mice Synovial fluid of adjuvant induced arthritis

The values are expressed as the
mean*SD(standard deviation)of three experiments.
..p<0.01, ...p<0.005 as compared with adjuvant(Adj)
group.

HEREAN MEsS Bl BOR, SR, Bh
B, HEE %o @l 3= A¥ oz o 4%
9 FRoz (HENVeME AERS Y &
T ARFERE, &Y ngU E8d AR
& 9o ol sgon, £ mE AR A%
e OBEmE Bn, = NESE mEsk #
Hoz HMBtskos, =8 Y fmAE KB
BELES 9908 Bt

e BRG] AFH FMOZ B BE IE
R Sk s BB 59 4o Yehds 28
£ 2ETH ENS B, B RBBRE SERE,
B Hol AR HRAM 4T Bt oles
ZAL Mol Qe HET GRS T: Bk
# KEOZRE AV)E Zold 13 YEAQ A
§ Zo) stz FriEolT MEIKS T & A

T3 BER B RESS) EEAcA =
proinflammatory cytokine? 9%<l interleukin—
18(L-18)9 45V3 o)z A% MIEEY turn
over 121 arachidonic acid tAlZA o] #yQ
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EERY $43Y 9 B¥9E prostaglandin®] 4
B 5 oYe BFEY0) BHH Y& AoR
veht gl

Mgk 7€ A% YRR ZdE2 gEz
A& collagen HH MEI% (Collagen—induced
arthritis, CIA)*”3} adjuvant Bigix*ez 1 2
adjuvant BREGXRS KEREHS oFo] F¥F &
A =99 Freund's complete adjuvant® FA
&td AMES rheumatoid BEEIRAIME ME WK
fEste A7 HEE T QlE peptidoglycan A%
oz e FRE A o8t 2FFo HHEH B
gk P BT AES EX BER, Gdmik 8
moES AFAQ FAo]l 24 9 Hald] HEHE
d, 2 fAMICR Uste] A rheumatoid BRED
% ATE Y3 model2A FEASA olF=H 1 Y
‘:]_l, 10).

£ A¥e A8 48 (Bupleuri Radix)& ##
FH(Umbelliferae) o] &8 &4 FARQA 449 &
e A2 ZA0E MWt FEMES Y FHEK
ato] H)wA st REAEAC] o (LEEE,
HITRE, RS 802 REHM, RMLE
YoRaE, OEHS, SEEAK $& gt

O (STae) Ve AR F 359 B oM
LFaRel A B&aT Plashel $xshe e ER
taolt BAILE, B E50% HME
&, mae 208, MRES X5

Adjuvant BREi%S #EEE AFEE UL
5e 4B @'Y %< adjuvant BREIKC

fFE D BRI oV KME BHoR A
o A% BuE gl

oo Az RAEMH W KEHEWES e
oAle JBE A7) Astd, A Bl
AdjuvantZ RREIRS FHATIL FMERBC]
o] 9+ %4 (Bupleurum falcatum Linne.)'® & #
¥2 ¥ #B#W (Bupleuri Radix Herbal-
acupuncture solution)S BEBRENE, VulkiPE%S] S
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Aol 5ol e REE (ST Vol fxesto] feiitt
cytokine! interleukin—1 4 (IL—14), interleukin
~6(IL~6), tumor necrosis factor—a (TNF—a) ]
3l 9 gynovial fluidolA] prostaglandin E;
(PGE») 9 ¥3t& ##3gict

VRO ZE Bk BH, EIR ARAK 2 B
S 5717 FA4E Yebdch ol Z dA|9
BE7IAE MR o2 oeks odejety g4 e
o] FAhHoE 4K FEso KES "Nz o]
97& 84 & chemical mediatorsg} 39 pros—
taglandins (PGs), histamine, serotonin, leuko—
triene o] o37]o] £¥ch EF KEFHOZE {7
3 AfzrimEk, % AMM (macrophage), #EEke)
A B&5H= kst cytokine, 1EMAEE (superoxide
anion radicals) 9 MK # BER, BN EH%o|
RAERMES] ARAOE FodtA Hrh

£ AgoME= HF adjuvantZ BREILS F5
A7) 3. BRET (synovial fluid) oAl PGE,% #09)
RIEHS REE FEEA B ol %
fREEGo] BRENS EREMRclM BHEE RHS F
¥ ¥ %S (phospholipase Aj;, cyclooxygenase)
895 MEAIYT AR weby B2 A7
v KERES A% A8 M2 E4ETY
dPgog HAE U Y& Fo)A phospholipase
Az % cyclooxygenaseA s B #eh &4
3 ¥ xH& stetn Yop

il Mol MRS ekl B® =,
et (FiERC] okt A HE AL Lited
oj2{ gt Bk (exudate) & KAE sl P iAC]
B@trol TR o] 714 histamine, bradyki—
nine, prostaglandin, anaphylatoxin $°] #oidl=
Ao <A flon Kiio]l J¥FE MW
Ax KiEo] AW Bk ®/mHe FiEo]
HelAA HEE BIEES FYNRY KFES] A%
AL 9 AYIPE Aoz A £ gy
Atgdoy

2 dYdMe 4 BED kUBES BR=-g
(STap)" #HBZ adjuvant 5 § HWERH A 1
A~A 9Y Apololl= HEEREe] vlsto] EhE Ml
£ vehlA] 28k a2y Al 219X HERR
of Hlsl K&%HE x0.59 BEANME 36.8%, x1
o BEANME 526% , 131 x29 BEAME
54.7% ° MIHIMARE RYCER 7)7HE, BEKE
# AAEY7E ebt EEAFER (BL, blank
locus) M E SEAEER(X 1) HEFAMT 31.6%
o HHHRE eI

Cytokine2 "i$ Ao g EMfEA, %ERE,
—y KAEBRY Told THAMETO ZUSFEA
of Agsted 1 AR 1F715E GRS
2A o 1A A Hesd 4748 S
cytokine®] H=d A FAAH o] o8t
Hejgel e 714o) o|2ojaty LA Uop?

IL-1& F2 Ka#Mladsd  4me] He
cytokined 3R IL-1a% IL-189 $7HA §
7k 229 fibroblast, synovial cells @
endothelial cell? 4%& &30 [L-18%
IFT OMER P OEZME 5 R BEe
Faa®

2 AN E HIBRES TE#] v3lo 3.2819
F7HE BYlov, HENY WA vsto] i
# X054 23.5%F HEM(p<0.05) Ae AA
B} YW, x1o0X 42.2%, X264 44.1%%
7z} o AT HEH (p<0.005) & e 7
B KGR (BL, blank locus)< 16.7%2] M E
7} vrebitet.

L-6 & B A7 5ol FA4 zPdwoR
FUlEC)T BREiKOIM KiF KIES FouiAz
g3t 83 9 FREse] 48 WEe BiEw
oM IL-69] EHEZF Binshe B3] AMEHIRE
% 3 BFHEIART ¥ EHES Ho A F
HES duAdol Atk Eudtn don uehr
FolEol= BEisolA IL—60] HARES ul7fa)
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24 R el T8 988 93Y AoE A
Zt5l1 1 48 5% IL-1°oj4 TNF-e 9 &%
£ FEANIE Aoz FYHT Yok

£ A¥eMe BB EER vlslg 2.94
o F7tE B3lon, WS HEN vglo %
EH x0.504 21.0%2 HEH(p<0.05) U=
AAEHR7} BPT,  x1oA 28.4%, X204
39.5%% 722 ¥AE HEH(p<0.01) & e
{EEAHIELBE (BL, blank locus) 16.0% ik
27t Yt

TNF-a 9} IL-18% FutEClE WELAA T
Aol BAmfae] #AES #iAIFIL, neutrophil,
lymphocyte % monocyted] {LE#¥iE L #BLERIHE
R, BEEHAMERS KEMRd RN
prostaglandin E,(PGE,) 9} collagenase £ES #
A,

£ Adola HIEHS LFEEd v|stq 6.2819
F7H8 RoH, EEiES HERe vlsto] Semg
#ox0594 16.1%2 A=A, X144
32.3%, X204 51.6%% Zt7}t o}¢ A £F&
#(p<0.005) Ue AALHE Jepdoh FEAH
#AF (BL, blank locus)< 12.9%9 MEIHR7L U
B} X059 59 Hxd FEE JAAIIE R
o2 et

Prostaglandin(PG)& &£} chemical media—
torsz 3 9l £HEHOR F3 FAT MK
of #fshe MIEEAA hke TeEmE®Re K
HEwel™, PG “4£mlEphospholipase A,
cyclooxygenase ¥ hydroperoxidase?} #ojdte
DEDE 135 .Sl

°|%F PGE;= WE# ¥#wmEolety ¢#lA in—-
terleukin—1 8, interkeukin—8 % tumor necrosis
factor—a ol o8 4ol F#so] bradykinin}

< 23 BAWMAY (FAE HWEAE #9 of
Yl RK TS BmAEEd fFaste iRt
& FRe =% PGEx= EiEmiad sty
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T B ¥ (osteoclast) & ATBEAEM (preosteoclast) &
Fgshs fFMo) Atk LA A,

2 A¥olA e EREErel vste 4.0u819
7 Bon, RERRS HERR O vislo] Sap%
# X054 26.2%% AHBEM(p<0.0D) Ue dA
A7 BT, X194 44.1%, x2494 39.3%%
Ztzk o @A HEM (p<0.005)& JEHT
BRI (BL, blank locus) M E 26.2%2] 24l
E37F bt

wekA adjuvantd] o3 FEEIAE PGEz9
ERSRMTE SEIRES AXAY s Edthe
AMAT SRiRgEEC) FIREMFRE 7Rt AMIE
IL-13, IL-6, IL-8 ¥ TNF-« o 4BUHEFH
02 tf 3o

oY  MRE Mol EMERES  AF A
adjuvantel] #FF=E FutEo|ln MEIkT BAF
o] sHEFER PRGN ARE WA T
HEWESQ PGE:S] £ #HIAI7)e Aol #2
sol %iEfe el MH 4 KFEEEWES £
< HEANIE o] Qv AR Az go
2 ORISR BRI E oISt MR (FH
fofe] #d LA HE WoE ZoF AlE
"o

V. &

sgEgo) M9 adjuvant F5 ME%Y 1)
T RS BEI] dstd BHY KR A
e 9o x0.5, X1, x29 FEZ 4HEES
AXF F BIES KEM cytokineol thate] A}
3ol o2 2 RS Ik

1. RHEES 2iE] viAs dglMe A 21
YoM WEKAFN MEREESE JENAUTT
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