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The Effect of BUM Aqua-acupuncture on Immune Responses
to LPS Induced Arthritis in Mice

Jeong, Kyung-Yeon - Kim, Kap-Sung - Yun, Jong-Hwa

Department of Acupuncture & Moxibustion, college of Oriental Medicine
Dong-Guk University

Objective : To investigate the effect of BUM aqua-acupuncture in treating the RA, the immunosis
to logical analysis of LPS induced arthritis in mice to study this.

For 14th day after the injection of LPS & BUM injection, the distribution of fibroblast, collagen,
CD54(ICAM-1), CD106(VCAM-1), IL-153, IL-2 receptor, CDIllb(macrophage) were examined on
synovial capsule of mice knee joint.

For 14th day after the injection of LPS & BUM injection, the distribution of CD4(TH cell), CD8(TC
cell), CD40(B cell) were examined on common iliac lymph node in mice.

Methods : The experimental mode! of arthritis was induced by injection of 300ug/kg LPS in BALB/c
mice weighing 30g.

The 100 BUM aqua-acupuncture which compounded calculus bovis, fel ursi and moschus was
injected into GB34 of mice every other day for 12 days.

For 3rd, 7th, 14th day after the injection of LPS, the neutrophil, lymphocyte and monocyte counts in
WBC were measured using hemacytometer.

Results : The obstain results are summarized as follows ;

1. In sample group, the neutrophils counts were increased and the lymphocytes counts were
decreased compared with control group.
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control group.

group.

compared with control group.

control group.

group.

were decreased compared .with control group.

Conclusions :
arthritis in mice.

2. The distribution of fibrosis & fibroblast on synovial membrane were decreased compared with
3. The distribution‘ of collagen fiber on synovial membrane were decreased compared with control
4. The distribution of CD54(ICAM-1) & CDI106(VCAM-1) on synovial membrane were decreased
5. The distribution of IL-1 2 & IL-2 receptor on synovial membrane were decreased compared with
6. The distribution of CDb(macrophage) on synovial membrane were decreased compared with control
7. The distribution of CD4(TH cell), CD8(TC cell) and CD40(B cell) in common iliac lymph nodes
BUM aqua-acupuncture stimulation decreased inflammatory responses LPS induced

Key words : rheumatoid arthritis, BUM aqua-acupuncture, LPS, neutrophil, lymphocyte, monocyte,
fibroblast, collagen, CD54, CD106, IL-1 8, IL-2 receptor, CD11b, CD4, CD8, CDA0.

1.4 &

FolEl A BREIZ (Rheumatoid Arthritis, R.A.) &
WS RS HEERY B BEOT = 1§
W RIEN RECT HRAEESS JUT HEH
i ﬂq_.l,‘z)

FUlElA BETRS) MREN e JEEEMCE
ERLE HEER7) g BRI BHmoz i
& A8e uEse, oln WM BEY MKk
ol HE fFAS @8 HERT BINCE BE
Jeu,? #EHTE BEgo] B4ENT HMEs
288 HRs, #EgdM T KEHK7 Ekil
HE fio) FEY #2e sn Yok’

BEms 2189 fms BH7 RES KA
AEZI @BASA &3 ok % BmE EREH
Wy, Bignel HMSlD Rm @iTol #2384 23
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8~20)0) B FEstel EEST MHSY Hin &
e tNE BEL BEsld EEY KRS
Ag7Nel @é&shE wol,



The Journal of Korean Acupuncture & Moxibustion Society Vol. 18. No. 1. Feb: 2001.

0. A= 9o 3y

1. B8

1) 8%

1% 48 BALB/cF 93 AH (KSKREY
ANE)E &E FAFEERAA 22+2°ClEEs 5
5~60% RE7} #RET BECR, 28 FU¢ &
A %, 8% 30g WS 12 AAE RS
o Eeell FH3I

2) BEW®

Kool (FAT 4% ®iE- WBE WANE BB
BBUM®Me kagmpegd 4%(CALC-
ULUS BOVIS) 5.0g, #&M&(FEL URSD 4.0g, %
%#(MOSCHUS) 1.0 e Ao kst
of BEEHEAA BR HILY BE 0.06gS e
o} AHAMIK 20meol HMAIA HHEATH

3) A% 9 B

Bl A A% JelM  Lipopolysacc -
haride(LPS; E.coli 055:B5), sodium pentob -
arbital solution, EDTA solution, paraffin, 0.0
125% 3, 3'—diaminobenzidine(DAB) ¥ 0.05M
tris—=HCl 4N (pH7.4) Sigmait(US.A)Z
HE, paraformaldehydex EMSiit(U.S.A) Z%H,
rat anti—-mouse CD106< Serotecit(England),
0.05% pepsino] EEE 0.01N HCl €4 (pH2.0)
# 0.01% hydrogen peroxidet Junseiitt (Japan)
Z5H, rat anti-mouse CD11b, rat anti-mo -
use CD40, rat IL-18, rat
anti—-mouse IL—2R, rat anti-mouse CD54, rat
anti—-mouse CD4(L3T4), rat anti—mouse CD8
(Ly2) 3 avidin biotion complex(ABC)+ Ve -

anti— mouse

ctor stainfit (U.S.A.) 2%€], Weigert's iron he -
matoxylin® Van Gieson's stain solution® FI -
uka it (Germany)Z%E, alde-hyde fuchsin,
methyl orange solution, Wright stain @ Giemsa
stain BDHitt (England) 2% ¥, normal goat s -
erum, biotinylated goat anti-rat IgG < DAKO
fit (Denmark) %olA Al FEAEIGICH HEaol
#H% #38+ hemacytometer (Superior, Ge -
rmany), YEREMSE (BH2, Olymp -us, Japan) %
o]t}

2. Ak

1) Bk

Frrigiio 2 Af8S [BER(GBs)ol HMEs:
B FESTEROE BT

2) BREi% F

FREiJ2 sodium pentobarbital solution® 2 #
Bt & FEFY EEE GBSt FE WE &<
§ #% lipopolysaccharide(LPS: E.coli 055:B5)&
200p09) ZRiBAKol FEEst 10ug/20u BER o
© & 300us/ke® & A L{ FF BRE &
s3te] FFEAIZ

3) WER 2 U RERE

REBme A5 7oleld &4 1HOE 39 &
BoA ¥ EHM(normal) 3} LPSE WEixe &
B{AZ HEB (control group) ¥ LPSHEH # &
2, 4, 6, 8, 10 ¥ 128 &% 1.0m 538
(26gauge, #+FEETEMD, IUHE-1DE F
st R 10082 AR BEER (GBay) ol i
A% EEHHIERE (sample group) &2 2MASHAT

4) BBk Fepik, MER, BiiRe o8 %
pakiih gl :F-
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WP ERBEMAM LPSHEH & £ 3, 7
9 1489 LRZFRE @S EOE % Ficoll-
Hypaqued] ®E% &OUE® g MM KEzks &
HIRE Bty miEE 1053 A% fFHRE
S#sldct. ©]52 hemacytometer2 HEE L
o B B0l wWE AImER B B9 %
BES Wright Refa g FIRS @ENY Hkg &
A3t

5) F& BREiS] MRS EARYF

WK SEEFRolA LPSIES % & 3, 7
42 148 #58 # sodium pentobarbital solution®.
2 fifes o2 4% paraformaldehyde® LREGR
EES RiTsty, & WEE miliste] 24850 &
ot 4% paraformaldehydeolr] HEE %, 48
E<¢ EDTA solution®lA decalcificationdt # 7&
HMAE vEiEetsich

¥ o ke FE RES BEN Al
Z paraffinol] #8532 5m FAZ @RS O
£o|, hematoxyline® eosin®@ %fadlo] EAE
BFSIA.

6) BRET WIRIER ML} BERARS HhE
b %

BRET BRI SRS MRS SHsit
€ 8% B 5me EMYAE Giemsa
stainl] tk#3td Wright stain®} Giemsa stain®f
A &% 54, 4548 Bl XERMECE B
=35

7) BRED WWEEA collagend) Sas(L BIE

BRE WEAEA collagend] HHNMLE BZ&3V]
A3t 5me] E#YIAel Van Gieson's picric
acid—fuchsin stain& #1783},

¥)K& Weigert's iron hematoxylinelAl 204
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&

2 g % THA Van Gieson stain solution®ll
A 58 g KiEsle Rl AR UAS X
BENEC T Brdq.

8) BREN WA CD54(ICAM-1)9 insil
Bz

WE WWER CD54(ICAM-1 ; intercellular
adhesion molecule—1)2 S #H¥MLE BE37] 9
3o} Sume] EiY ol fEERILEY Red B
festsich.

YA€ 0.05% pepsin®] B4&¥ 0.0IN HCl #&
B (H2.0)° 55 &< proteolysis @RS A
% YIS 1'1002.2 #E¥ normal goat serum
o] 30% %<t KMEAIZ] #% PBS(phosphate buffer
saline) 2 A#st, 1:1000.2 HEBE 1x HifEd
rat anti—mouse CD54, rat anti—mouse CD106
of Wil 24k FF KMEAIZ % PBSE Kk
it

I8 O 1'10022 REE 2K Hi##Q bio-
tinylated goat anti—rat IgGell 12B§f Bt KIE
A7) #% ABC(avidin biotion complex)ell 304f
RIEA AT

0.0125% 3, 3'— diaminobenzidine® 0.01%
hydrogen peroxide’} ®&% 0.05M tris—HCl &
EisH (pH7 4) oM BaAlZl %, hematoxylin®l
HERGREIY HEREMEC S REsi

9) W& WA CD106(VCAM-1)9 £
It BE
BRES WEEAN CD106(VCAM~-1 ; vascular
adhesion molecule—1)9 H#H#MLE BRI 9
8to] 5me] EMYISOl RERMLEY e K
K3k YA S 0.05% pepsinel HEE 0.0IN
HCl &®(pH2.0)0] 5% ¥ proteolysis @2
& A #% YHE 1:10022 HEE normal goat
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serum®] 307 &< RIEAIZ # PBSE Kitsty,
1:1002.2 #EY 1K Hi#Y rat anti-mouse
CD5489} rat anti-mouse CD106°] XRifelA 248%
M Fe RIEAIZ % PBSE Aikdtsich

a8 og 1110022 #®EY 2Kk Mg
biotinylated goat anti—rat IgGell 128k &< K
FEAIZ] % ABCO 3049 REARTE 0.0125% 3,
3'—diaminobenzidine®} 0.01% hydrogen per -
oxideZ} &% 0.05M tris—HCl #&#A# (pH7.4)
oA A7 %, hematoxylin®l HREEsA X
By o 2 Bizzsld

10) BRED ¥EWAERN IL-189 IL-2 receptord)
st BE

BRED WHEEA IL-1 2 (interleukin—18) 8} IL-
2R (interleukin—2 receptor)?] S#i#tE BE}
71 918t 5me EEYIO REERIEEYN RE
< EW3AT YA€ 0.05% pepsin®l ®HA®
0.0IN HCl &#(@H2.0)el 5% %49 prot -
eolysisifidS A # YHE 1'1000E HEY
normal goat serume] 307 F¢ KEAZ #
PBSZ A#sty, 1:1000.2 #HED 1K HgY
rat anti-mouse IL-18% rat anti-mouse
IL-2Rel RiBoA 2485H T4 RIEAIZ #% PBS
2 k#atsich

a8 o2 1110002 ®EE 2k hifgdd
biotinylated goat anti—rat IgGel 128%f ¢ K
FEAZ) % ABCel 304F RIEAIZTE 0.0125% 3,
3'—diaminobenzidine®} 0.01% hydrogen per -
oxideZ} &€ 0.05M tris—HC! BB¥%# (pH7.4)
oA #EmAZ) #%, hematoxylinel H#BREAS Y X
BEmEC s Hasi

11) BRE0 ¥#%EA CD1lb(macrophage)d %
it Bl

BRET MIERA CD11b(macrophage) 8] £t
g B Aste 5me] EMYIAY RieERL
By 1 s B

K& 0.05% pepsine] &€ 0.01N HCl &
®(pH2.0)o 52 &% proteolysisi@f2g A3
% YA€ 1:10022 #®BE normal goat serum
o 304 E<¢ KA #% PBSE Ak#sta, 1:100
o2 mEY 1K #i#8< rat anti-mouse CD11b
off FilolA 24Kf FU KMEAIZ] % PBSE kit
33,

a3 9g 111002E HEE 2%k Mg
biotinylated goat anti-rat IgGel 128 F<+ &
FEAIZ] #% ABCel 307f KAEAIZT

0.0125% 3, 3'—diaminobenzidine® 0.01%
hydrogen peroxide?} ®&€ 0.05M tris—HCl #&
EBER(PH7.4) oM #EAY %, hematoxylin®l
KR Esle] NEBEMECE BE

12) 299 #HEERS CD4+ (helper T cell)
7} CD8+ (cytotoxic T cell) 8] ##i%#t
#=
299 HEE (common iliac lymph node) H9
CD4+ (helper T cell)$} CD8+ (cytotoxic T
cel) 9 #AMLE BE] Ast 5mo) EEY
Frell el tBn 2as KRS
YA€ 0.05% pepsinel B&¥ 0.0IN HCl &
¥ (pH2.0)o) 57 F proteolysis B82S A
#* Y 1:5002.2 #BE normal goat serum
o 304 T KMEAZ % PBSE A¥tstx, 1:100
28 HEY 1K 18 rat anti-mouse CD4+9}
rat anti—mouse CD8+ell ZiolA 2485 F<
RIEAZ) % PBSE Ki3tgich
¥ ¢g 1110088 BEE 2k e
biotinylated goat anti—rat IgGell 128%K T K
FEAIZ % ABCel 304 RIEAIFTE
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0.0125% 3, 3'—diaminobenzidine®} 0.01% hy -
drogen peroxide’t ®&¥ 0.05M tris—HCl &RES
¥ (pH7.4) oA B %, hematoxylind] B
o] XEEmEe 2 BEsisic

13) 299 WEEHRNS CD40B Cel) 8 g
it B

299 WEH (common iliac lymph node) R
CD40(B Cell) o) ##is#{tE BZE37] #8tY Sm
9 EHYIF REESEEY REE BRI

PYI5E 0.05% pepsin®] &€ 0.0IN HCl &
#®(pH2.0)ell 54 &< proteolysis #@EE AR
#% WK< 150022 #HB¥ normal goat serum
o] 304 ¥t RMEAIY #% PBSE A#dz, 1:100
o HRE 1K 8 rat anti-mouse CD40¢]
Tl 24857 F< KMEAIZ % PBSE Awdt
.

I o 1110082 HEE 2K Hifgd bi-
otinylated goat anti—rat IgGell 1265k F<+ K&
A7) #% ABC(avidin biotion complex)ell 30774
RREA ZTE.

0.0125% 3, 3'—diaminobenzidine® 0.01% h -
ydrogen peroxide’} E&¥® 0.05M tris—HCl &
¥ (pH7.4) oA BEAIZ #, hematoxylinell HH3
Rmslol BEMEC S HESIT

14) #atiRs

o] ®EaolA VL HEBNI FEIRITS SR
#1359 student's t—test® EWsl HEH REE
®ESIA L, patel 0.05 LITY KB FEMS
RESFSCE

m A A
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1. IWRAR Qmik M8 K592 WML

1) fFeRERel #t

HIBRS LPSHS # 3HE 16.7£3.0, 7H
£ 13.0%2.9, 4R 13.4£3.12 FHE L
HA £& WA

BHRASRAS LPSHSH % 7THAE 17.0%2.0,
14B89E 17.911.28 YR k3iM &% F8
#P < 0.05) %E 7t Bi#=AH(Table I).

Table | . The Effect of BUM Agqua—acupuncture on
the Neutrophils of WBC in Mice with LPS

Induced Arthritis
3

unit © mm
Days
Group 3 7 14
Normal 22.7+£31" | 22622 | 23.0%2.0
Control 16.7£3.0 13.0£2.9 | 13.4%31
Sample 17.0£2.0 | 17.9%1.2°| 20.8%1.3

1) Mean * standard deviation

Normal @ Non-—treated group

Control : Group of LPS Induced arthritis

Sample : Group of BUM agua—acupuncture to GB

34(Rt) in mice with LPS induced arthritis

BUM © Aqua solution mixed with Calculus bovis,
Fel ursi and Moschus

LPS : Lipopolysaccharide(E.coli 055:B5)

« . Statistically significant as compared with data

of control group{ » : P < 0.05)

2) WEERS #1L

KBRS LPSHES #% 3HE 80.4+£3.4, 7THO
£ 82.1%3.5 1489 82.8%£3.28 [FH#fel H
A £& Bhnstgich

TP LPSHS % 14R°] 77.3t15%
g M AEMEP < 0.05)UE BT B
253 (Table 1),
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Table 1I. The Effect of BUM Agua—acupuncture on
the Lymphocytes of WBC in Mice with
LPS Induced Arthritis

3

unit © mm
Days
Group 3 7 14
Normal 743+2.0"| 75.1t£3.8 744117
Control 804134 | 82.1+35 82.8+3.2
Sample 79623 | 79.6+3.2| 77.3*15

1) Mean * standard deviation

Normal : Non—treated group

Control : Group of LPS Induced arthritis

Sample : Group of BUM agqua—acupuncture to GB
34(Rt) in mice with LPS induced arthritis

BUM : Aqua solution mixed with Calculus bovis,
Fel ursi and Moschus

LPS : Lipopolysaccharide(E.coli 055:B5)

* . Statistically significant as compared with data

of control group{ * : P < 0.05)

3) B#LERe] BL
BN EHEFC A LPSIESH % 3Adde
Table . The Effect of BUM Aqua=-acupuncture on

The Monocytes of WBC in Mice with LPS

induced Arthritis.
3

unit - mm
Days
Group 3 7 14
Normat 2.1+0.8" 2.0+09 | 20107
Control 1.8%1.3 44213 | 3.0%1.2
Sample 3.4%05 | 2.3%0.6" | 1.7+0.2+

1) Mean * standard deviation
Normal : Non-treated group
Control : Group of LPS Induced arthritis

Sample : Group of BUM aqua—acupuncture to GB
34(Rt) in mice with LPS induced arthritis
BUM : Aqua solution mixed with Calculus bovis,

Fel ursi and Moschus
LPS : Lipopolysaccharide(E.coli 055:B5)
+ | Statistically significant as compared with data
of control group ( » : P ¢ 0.05)

1.8£1.322 HAsRT 7HE 4.4%1.3, 148
ol 3.0-1.22 EEs| #msisich

BRFIGMS LPSIES % 3H) 34%0582
Bapel el BEEHP < 0.05) U= Bst, 7H
ol 2.3£0.6, 148 172022 £#% HEH
(P < 0.05) %= A7t BEACHTable ).

2. FAE AR & MR a2 Mt

1) #Hbol SRS ol

LPSTES # 55 148 HEEMIA Mt} &
HERRETIE A2 AEihHINEE B BERCR #iTEo
Ae Ao7 BESGCH, 43 HEEESS) We
oA EER] Etel @il HaA Loyt
WEEsES BHANY 2 B#eE Qg

SEEEAA LS BHRHERY S
el el A JehtA ol MEIEB 2
B7 34 o4& RE HEY & Qi

2) Collagen® 7 #sHL.

LPSitst & % 1460 HWEBHA Collageno]
MR BE MRER S Sl doive
SIEBBEN RO EEREe] e S|
wme e 2

BEFIWHAA Collagen 2fis Bl tsl
o BoE Aoz gt

3) CD54 (ICAM-1)9 %L

LPSiES # & 148 HEHAA CD540]
IAEREE T BRET MR N9 L7 dojue
SIERRBER LRl A EREBC] s BEES
e HEe 2

EHFRBFEAA CDS4E HIBR el 1 &
7} B8 ZAor §#EEYY.

4) CD106 (VCAM-1)9 74t
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LPSESt % & 148 WEHA CD106°]
REREIE T BRED MWW MO BT dolve
RIEBREIAEN iR M EENA  EER
teatol EES]) Bone HHS B

gHFE A CD106E Bl Hild o
A7y wbE AR BEEAY

5) IL-1589] srfsdiL

LPSitst % 2 14 Aol HHARA IL-18°]
EiikE el FERRENE RIS S Lol
(FFEBEe Hahe] BES] Wine HMEE Boch

FEREHAN IL-13E HEEA tdd 2
A7 B E ROE BESAT

8) IL—2 receptord 4%l

LPSiEgt # % 148 HRFAM IL-2R0] #
e REERERY B dovde %
TERREANE Rl ERE) tele] RS
eme HEE B

BHFWE NN IL-2RE B w3t 1 »
7k WAE AoR BEEdo)

7) CD11b (macrophage) &} 4r#is#{t

LPSit4t % % 1489 HE#ME CD1lbol
BRERHIEA S AL dolvie SRR
o)A ERERC] et BES] e B
& 23

SHFIEFElA CD11be W 3l 1 4
fizt B ® Aoz BEAAUL

3. 299 HEHR SHEML

1) CD4+ T#ERk(helper T cell) 2] 4%k

LPSiE4t # % 1480 ®E#AMNE CD4Y &
fi7t 2o AT FHAFAA EEB LLsle] @it
et

120

&

BEREBrY CD4E HEE et 1 5
7t By E Rog EESAY

2) CD8+ THEIk(cytotoxic T cell) 8] 5#isd
1t
LPSiE& % 3 148 HEHdAE= CD8Y 4
#i7y Ao A FAFAA EHEEl Halo) ®ps}
pea=y
BERHAAA CDSE HEBH el 1 A
7t BAE Aeg BEEdch

3) CD40(B cell) 9} /st

LPSiESH # F 148 HEHIME CD409
nf7t AR FAFIM EEBA ke B
33ict.

LHRHRENA CD11be HigRl et 1 &
7} WA e Aoz BRI

V. 22 &

Frlel s BRExS BEM KBS —BOZ BK
ol MEEe WEEke] R REe REEM #
BOE ste GM KM HEoln £ BHEiK
& dosv, BiTh WEHE dheor &3] B &
NI, REMNA] HES FHC) €A AdA 42 2
& KRELR, Ride BRGEM KEY &Y
AR FEHD Yt

FrHEl A BEAS dodls FEH HEE Wt
o] &S MY v oy EBV(Epstein~Barr
virus), mycobacteria ¥ Type II Collagen %2
WX #EE FEHY + e HFH BFED class
0 &&-f(HLA-D: Human Leukocyte antigen
-D) %o & &YW HERTE 181 B
o B #hiEke] &3 gt RERIE, BR AN
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T #Eske] «3 et RERE ICAM, VCAM,
VLA, LFA %29 adhesion molecule &5 F),
IL-1, TNF-e¢ % IFN-38 %9 cytokine®} #&
B fE KE WHTEE W §4ste o=
#EE D Sloh

FrlelA WEiRe] REsm HE #ES Ao
9, FRAES HiEo] 8RN migsl EBEHQ &
A% goEH HREBREC] Yoy frdipd
T % B WER7 R, #RE BE &t
b8 T WER KRAME BEDER 2 SR $
o gfe] YEPIEEN & cytokine®] HEEAC]
RS0l BRET MBS goEshs MK BRRIE
B #EH7} MRS} immunoglobulin® &S #
MAIZ] 1 rheumatic factor® FREH: BEHHE &
B fEo] FiEEo] WS ML) BN RIE,
BE wigkel BiE BENS) syEnt EEo]l YEhHA
g}

FrHEl A BREIRS —HmQd BEels HAHE
olE HAMEEEl, AIFEE I=22#, IL-13%
IL-2 ¥ THERS EHLE Htlste Miuss
mEE R RSBt REE fou Brels
Folelx BREIxS &R il REIE 3 iE
P THEEKS} KIEH cytokine MIF L WAL
T PSS Aol EEY), BRIKMOE Fol W%
51 gl

BEIR S <SEEw> o "B, i, ik
e, SesEE MEMR e st 1 RS B
"I glod, HRE E@E Y Gk GRE
GRS %oz XRYD Qor, HI FECINE
HRERNHEAT 02 KHstn Jed gL BF
BiES] #iggel Bk Ao® BMES <GER B>
of ‘RER-FHE, MMt Gy RHEINUL,
S fEkol BE ULA BRED B & BE, M
A U BREEA BEHTF, B5 % Y EEES
%9 Ao wol HAREE FrlelAh Meixs

BRIkl BLEe ¢ 4 Yo

HREAE FulElA HEixe]l S48 fm
W7 PES RN REZHE A g%,
kS M-S et Jla, WES Emskel Rl
ol £28A Faol Aoy g4 glod,
BolelA WExol W sty e BV &
B OBt EET BT PRiB T Ca i
B BEol HE @wES 279 g gl
wa mE 2 Ao kg KRl We @i
%o] gl

BolEl A BRETE BEC HE BEM HEZE
BV REhETL By ERE BT AR
b Ak @, EYY Bogg, BEEN,
KBRS S7, BAUBRFER LK o] vlR|&= %ol
wek gs A0 BE LS, HAFIABS S0l
ElA Bdisol REastel A 2flo) WS @
ol glrh,

- R BE HOWM BE WY FiRE
#Y9) Ajuvant g% viE BEd WY #
& #9 MiFR FBY HEGY KEd xE
Fa) WE gy, &9 Wz Fud HEG)
0 el WY EFRMEN FIR BE Q¥
Mo SolelA BRETA £XY WE KfE M%) BE
of Bs Ry HEZT AATh

ihie] ool 'V WEl AE el &, K
%, EasE D SRSk, BREmS M
W S A% M FNYS S MR, R, YHRARK
2 EEIkET BRFKBS &4 k@ &S
BRET B el R mNE - B mANE E5,
WHEL % % 2 SLEmBmsk, FBT S BNk,
BRMA JURRIEBIK, ABRBMk BRED
BIBRS S &% ISl fEike] HESYTE #
HE 3l

£ES o] BY B4 £ k4O RELSH
08 RS WEME, (LERE, HOMR, 1
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SRR IE AN BN LPSHER BBNC SARMO DX M¥

fERS HURIEA, Bme mE Ea%S %, PE
MRS BB ] A& Aoz gEA 3l
o

FEfEs mehle] BE Fo BRES UG R
AR WEES HULFF, HAME Hashd
I fFAE RBIouwMEE, mBRET, HURE HE,
ik, FOBRK, iRkshe ZoE deiA it

BES B B AR 79 @i B
#atole] Qv KA HWHE SUHE Bigd
ROR, WAL Bk, B, IEmARS KBRS ILS,
BNE, LTSN, 1 ffAS BROERSZE O
BEol WfE e MmAIZI D bRl fEfEte |
E S MmN e, #8] ams HikfERol e A
o7 %A Stk

ole] EE: LPSE AFel BEixE FHAL
& FolElX BREIKS BRET AAE A0l Hsht
T REHD AL 4K R BE gouy %
#E ik, HHRE, BREKIEE, BEERS X
ECE KMEixY il #R=E: BEER(GB
37000 Mg, WEE A RERIES Bz
2 BRET BEEARS Amik BES, S
M, collagend £ #MLs} #®AESTICAM-1,
VCAM-1), cytokine(IL-18, IL-2R), macr -
ophage?] 7#ig#t X 243 WHEERNS T 2 B
WER HagMLE B

A E%C Wk FE WEE #HY LPSt B
ol &8 BRY BXRLRS FRde WHE
macrophage] BBl % WF9 4o &
39, iEHILE monocyteYt macrophage®l X 4
He KERE HAWEQ TNF-a9 prost -
aglandin E29] £R# #WE #WAA 8% W
il #A, 2t RERE FRY + e Re=
A Ut

ik (neutrophil) & Tkt AmEk o 3ht
2 BHlA EREHol KMmKeE Szttt o

122

.

Al mE B ot RPEHE Fol=d —4 &
#HE KARMAIEY macrophagedt ¥4 W@ 2
& WEMS AAst ABE RpozRY pms)
= #iEe 23 o

HhEkeE Stk R KBOIY R %ol B4R
€ o Emehd e nE gl R Pl &
TEHAL o Bdsh= 207 deid e, o] '
o= HEERAMN EXEe] s BES] ik
b ETEHAOY # 7R 1489 EEFERAA
el st tFhikrt HEMIA Bmg o
E &=l

olg} T MR Wik FRE KTHAA 4
Bt Rl R ol LEmEoz KWal
mEEYSE el ZoE KE HiMS 9 EE
e o) EEB B KEZA KESEA B
%3k WL o REE oz A7En

MK Wie SRR BEdtn USe &
bkt £3 T WERS EBhE HERKLRE] o
ojur SI&E Eikdhzdl, o] HRAIAE B
A EFE B tt?f}°4 Ehnst WEK7H BEEN oY
% TH, 140 BHEAEHAN HgR st
WER7 HESIA BoE RoZ BEHJ)

ojg} T KR 4¥ - HE BE HANE &
#ol FulelA Wik BES KdE RKMESZ 8
¥ Mm% ESR¥} CRPE mHscs &5 il
30H, ol 4% - B BF HANM ol
R RES] BRESHE WEEkS] WmE #%IskE fF
Mg 3= Rog ExgEd,

Bigkks lymphocyte %3 7 FolelA W&
o] MAFE BEBENZ RESY KES FHA
€ #EE, AKX 284N AAEe 8 &3] A
24 macrophageE H|AIA ERES ARFAS
shol BEAS WA KE R UIAE ol
g Rz ¥eA A3, e sGEMEIA IL-1
o fFAE MHEE ZABEE Swdtn 43R
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At

o] EEoME HEBrolA MiEKIF EHRl Lt
8 & 3R &4 BT & 78, 148¢]
B Bmal T WAl YRRl It
sto] & 3HolE HEMYA wwstgod £ 78,
148 § 389 Hate] HEAUNA B3P,
£ 148 238 EFEBERT 29980 BRI
.

]9} ZL K= EHEEHO LPS 2 FHY E
719 BEROIN MR B HEY REL M0
HEAcE #4509 FE HIgES ST 43
oMM MmiE & EmETE £ G BF SN
By WHOE MAsthe 4579 s
o, ol 4% - M- BE HANE $igo] KM
el ol ik FAS s RoR EH
=3

WETE MEE A8 S 2 ReEman
BES U WO BE® FRCE %A
Jed, HEE 7HE Ao frBsts HEE M
o BEOMRE S S48 T R,
T EE BRSO T B oo, e
MOl RN, B SRS ME e AR
BEA DTS A Q.

o] EEolME 14 A0 HEBRIA WEHE Fis
BREEEolA MitRaRg EE @it 2 B
B RGBS ALY £ Jdgoq, BEmE
A B BRI ST BERRC) e
A Jeh}A] ool BENRES RE7T A 9L
RE& BEY + Usdch

olg} TE KRE 4% W BEol MEK
wilE LA WEE Amacs #@5'%9
WBC, monocyte, macrophage, fibroblast ¥ ¥
B miaSol HE MMEMNOS KE M Bl B
BT S5 £3) FUSY, ol 4% - M-
BE HANE EEol KEM BEMET oA

MRS RS (FRSE Rog BRdd

19774 Trentham%* ol %3 #F® collagen
REE Fitd BH #He MEiK  (collagen—
induced arthritis: CIA) #%olX ABEY rheu-
matoid BRET&RT oi-¢ WIS WIEMRS @&t
gom ek BEkol BEY Bl g 2 W
collagen Hif8e H7b} =A #E D HiEks)
+ % AHY rheumatoid BiEIZOl $3t Eigo] 3l
of Wl¢ KA BkE Z=vn geA stk

i collagen HifE7} e o BESHAUL #%F
o B ARV Ensheu), o] EEolME R
HBlA collagen fiber2 WY MiktL/do] BIE
% FiEhol Halel €953 H2 RoE HESH
o

oj9} TL #FE collagenased BRETHER]
Aste BREMaSE AR REERA A=
Bl He HEd #EV% RS Rog &
HoRelE - BE EOWA Hol KEM BiEMR
of QM Hi collagen HifESH KELISHA {EAISIE
ZAog Brgrt

#%& 7r-f (adhesion molecules) & RIEFl &
iR, WMEK BRI Bl REHEE sk
FES &%S 37, immunoglobulin superfamily,
integrin family, selectin family, cadherin family
%o HEE YA U, Fobex ke %
ERMES R Ev BlAE EES ER + 3
uldl, iEfMTT 45 cytokined] FIERS ot
FESTS BEE WHEAZIY e BEH T
BEEMAES T celifd] BES (REAZITH

FolelA BREIROIM RBESFE WERIT AE
Mol A B kEsEI o8 MRED
MEERSH: 2881 BHet, o8 7Hx] KdEH
cytokinedll #3te] 1 #HEo] A Bste, iE
Hibe THWERS BrEdRES e & &
& 3, REMRE BRBHEGY BEST RAEA
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MR- B E AN JERHE0| LPSHE MRS RMSUEY QX MR

AM RERES REAA RELS ERE BILAl
7l EEF &L EE miF % MR i
3= BENTS UTETL 2N K EHES M
MOE REE TE A& RS B @k Foie
X BREK BES KB EHE, B BRe #
3 MR F& AEsed F2 57 9 Aol

ICAM(intercellular adhesion molecule) —1<&
FESTY 2%l VCAMFE &7 immun -
oglobulin superfamilyl B&hs FrlelA FREi%
o BHEEAME A RE MM SRER B
BAE| T, WRIEAOTA RIEH cytokineol sl #ER
W 1 BEEo] IA Wmdtel £53] KAMKEE B
Bhel A sRstAl BEESIY WK T cellfd
o) & & KEE e Ao ®EHD Ut

VCAM(vascular cell adhesion molecule)~1<
WiEMmiah #53] fibroblast—like cellelA] s&3HAl
#EE T resting celldlME FEASA o BiE
o] RAEM cytokineolA] HIEE wol ICAMZ} w3t
N2 MRS T celld &5 #fd) & &
£ st

o] HEEolME ICAM-1(CD54)% VCAM-1
(CD106) 7} SEsgmigiaec) | Hiamo| tale] & o
B3 o] BESSIT

olgl & EEx ICAM-10] THEIKS WKE
el A A 71935l s ICAM-1 e
7} MiEel #ES 24 ARt BEVY 8
Lzt Rog 4% #iE - BF HAHN $Ho) &
it e lolA bi ICAM-1 hiflg =& #i
VCAM #iasl sk feMshe Aoz Bridd

MEES AT HER7T 20 BRMSE B
g9 102 FZ Helper THER(CD4+)7} &8
ol 9lod, 2 ABElE cytotoxic THEMK
(CD8)7} =] At

RS WMERS] A fFade Eds
EA) uwet A T ¥ B #ERE BEHHA T #
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EXRE hOCE § MREME SR Mk %
M (cell mediated immunity)¥® B #EMKZH
B OERE RERMEY K3 BEME RERE
(humoral immunity) &2 A€t}

T HEske FrobelX BE%] WiE 43 A
o EIT UM &EE S, EHLE T WE

kv Fobels BEiK BECl oM KMnK,
W 9 megeds ERE + Aga sk, ol
§ HEE RRE slo] Ruigs MEKY BEel
T HERE BAAI7IE S B3 FoEX H
ol frgETty oA e A2 E o T
Bt BriEs BRExS 4RE RRC R
HEE 8t ALE ¢ F U

BRI 4 IR BE HOHA BS
FIBE # RES AR SHEAERAA BRI
feato] wEEEiRel CD4+9F CD8+9) 88 izt
pEs) WA E 2E BEY 5 Ach

olgl T KRE BWEIR £EY WHEE &
¥ Helper THERK(CD4+)E BEY & Ades
#ED 9 BUSRE, ot 4% - R BEF &
AEH #HEol FuiElA RERS £&F BEdA
i CD4+ hif® = fi CD8+ Hifss}t BWUstA ¢
Al 7oz BrEn

B #ERE jig4EMnsE S5k weke
—f@o2 WMt H#(humoral antibody)E B
o] WM & RME (humoral immunity) 2 &
o] WwEERSY R §okElA HJF (rheumatic
factor, RF) o} @518 Aol BRgst=, o
B = EHERERe BB 3l CD40
o BAE BET + AU

ol9} & #Re FrlHA BEix BE KRG
#iEelq B wkaﬂu Rl BET: W
S} % - fIE - BE SO BEE FriEA B
g BE LA EAT BEH FERES
mEsgchs #4579 Eustded, ok 4K
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el - BE AWM FHo) FriElX WExS %
& #EolA i CD40 sl MLlstA frRske
Rog Brigd.

Macrophage: #Fhiks} S hilie] HWd &fF
A& #wEshs MR, fERAMRS Makn ¥
ZHE BEPE MHCHE) A &&3t HiEE &
RS2 T cell receptorel] 738k %&#E 3o
1 g8 o

Fotel~  BEi%olM  macrophages  KfEtE
cytokineS st B#T & & FRAIE
o), BBBERAC] A4 - REAE - BF HAWA #HS
RSt % BRED WWIENS CD1lbAleE Bzt
AR SR Arol Al HiBERel LtEted CD1lb #8
fe e W7t BEEE A

ojg} 2L WRT FE BRI -BF HONA ¥
wol TFrlelX BREIKS R EEAA macr -
ophage®] #4E MElsHe FAE e Aolgdx
Frrent,

Cytokinee #iffe] mRHReEN] HES #&HE
st 453 fRRE kst MY &k
£ AEdte 2R dEA 3, EF Mk ol
FES HEE she Rm AU AEol miEst
23| WES wEA

IL—1(interlukin=1)& cytokine®] REHA ¥
B b 3h2A T2 macrophagedld Amsol &
B3 i o) MRSt IL-1e9 IL-189 F
7HA BEEZE U3, T cell, B cell 32 %% @i
€ EMAEAIZI T, fFeEk, lymphocyte, monocyte,
fibroblast& #@AEA|7] 2 S| collagenasetE S
EADCEZN BE &F BEE kst Fut
ElX WEins dodle EES HAmEeI

IL-18} ®oielX gk Btke B&E Al
A BEESlE ICAM-19] IL-1& HIES £8&
cytokineol] #&3to] gEEgo] BAFES| BMmEHAUTE &
&% WEk BE BROIN EWENOR L

® IL-1 il wEel AATH: #% Frlzol=
BREise BES MMl IL-12 ol Mikel 3t
of HESA Fobd Ut WL oz ¢ £
et

Folels  HExelM  IL-18% ®EST
(ICAM~-1, VCAM %%)9 £RE REANA Am
Kol #i e MATIY T ek S
EHAEA A BHERC] 4T REERES A B
% WEANIIER IL-18% M8 =t fEsd &
nhE] A BRE&o] rEETT A Sl

o] EENM HHFGRNN BB Htod
IL-187} @ Ao BEHJE, ol Ze
R 4 BeiE - BE EAWA ol Fuke
A BExS) i mEelM IL-1529 AL A
A7l fEAE e AoE BExdd

IL-2(interleukin—2)& T cell 3 B celld #
B 7eE FES WEE macrophage, mo -
nocyteol A AEEE IL-13 FEHLE T cell
recepterol ojaf 4, T celld & L Mt
2 UehE IL-29 IL-2 recepter HAEfl
Ko |HE HmEte] iEho] MBSV dic) =3
R RIE AT L &EHE e HEEZ BB
HWIRK B%E AU 1 oA 4& KL KA
o2k ¢HA 3o, & % & IL-2 £ EHY
WiEo] BERA ‘e #HS 3 Koz FmE
T USE HE U

IL-2 receptors T #WEIKS iEHE MEIsH,
IL-2 receptord #in: Folelx BREIR KEY
EHALE Bokste 222, IL-2 receptord R4
HiEE FUlElA BRER B FERES fBE7)
He 20w 4#A i

o] EEolA BEAEMY HEHY s
IL-2 receptor®] 747t WA Aoz HESH
o, olgt e HEE HEKY IL-2 ¥ IL-2
receptor 4B fENO| R HES REV duhe
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k- MR- ME WA JEANER0l LPSIED MEAC SRR DIXlE KN

H50 BT AOZ, ole 4% - K- BE &
BHM FE FEel FriEA HExY en B8
olA IL-2 receptor®] TS MHAIE fFAS
e Zoz Exdd

HEe BRE Gasld B9 4% - gk BF
HEHA FREIRE FriElL HEik $HmEd
A % lymphocyte, & monocyte M9 W4
o BRETHRIE MRS MLl MREkEEe W,
BREN HEIEANS collagend] WA, BRED WWIEXN
&S (ICAM-1, VCAM-1), cytokine (IL—1
B, IL—2 receptor), macrophage, THEIK, Bitk
Bk BA7 BEHNANEE RERES AHY
= ¢ F YUk

olg} T 4 - BEF HAWM #£H 4
EMERRE &7 4% EE-BE UM
HS FolEl A WEik B& EASY MR
BRI REBHCE FEST HRE AUYE #5
el LPSE BREi%S FRAU 81 24E HE
o7 WEST MEIY Hit & BEo] M% 8%
% Hg Y BRE BWle ddod, &
H-EE-BE HORA #RAHCE NE 8K
# RERMED Ml RENKE ¥ o #oted
RERIE B ®Eol HirsHoixol & AeE
Bxidd

UES #RE 4% #E BE S0HM 2R
flEgo] FubelX BREix SRR RRERES 1
Hshs Aol #l&Es]o], FulelX RREI% G 4 &
BERE WElAke ShIE ERAsESteE A7
o, gko g FoulElX BREIKS ‘il HE %
3 o ARV B VEE Z0E Brdc

V.d &
4% - EIE - BE EANE BENE FulEs
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BEixRS RERE nAe RS HES) A%
of B LPSIRE 2B%FE 20 MRS B
R(GBa) ol 4% - fEEE - BF HANK #£HS
100x4% # 6 #ER¥ #% neutrophil, lym -
phocyte, monocyte, fibroblast, collagen, #&&4%
F+(ICAM-1, VCAM-1), cytokine(IL-148, IL-2
receptor), macrophage, T#kEE, B#EER) t)st
LE ERste U3 22 SRe It

1 m&RN AfEk BERS S 8EAA Fike
ERBIIY Hiaso] Mt B, We
K Y EEe st

2. BRETHEIERN BHHL BiRal Dhic B
BRBRt A iR et WA B

3. MEBEIEA collagend it BLBEFIRH
ol A HRERel ekl WA BT

4. BRETHEAIERN ICAM-19] Sfiv SEHRe
olA HEEEte] ttato] BA SR

5. BRETHRHIEA VCAM-19 5t $ERIE
BrolA MR teatel Mo st

6. BRENEWIEAN IL-18% IL-2 receptord
sie EEREBEANA HER o] B
o

7. REWKEAR CD11b(macrophage) 8l Hfie
EEFERAA iR et WA st

8. 2949 WMEEHN CD4+(helper T cell
CD8+ (cytotoxic T cell) 9] oy ZEEHEEEAA
¥iERel ttated B3k
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