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Abstract

Objectives & Methods : The purpose of this study is to observe the effects of Aconiti iateralis preparata
radix Cortex herbal-acupuncture solution(AIPR-HAS) at ST36 on Collagen II induced arthritis(CIA) in DBA/1]
mice. The author performed several experimental items to analyze several cytokines and immune cells related
with RA.

Results : 1. In the AIPR-HA group, the incidence of arthritis and arthritis index were significantly decreased.
2. In the AIPR-HA group, the levels of IL-6, [FN- y , TNF-¢ , IL-18 , IgG, IgM, Anti<collagen I in serum of the CIA
mouse were significantly decreased. 3. In the AIPR-HA group, the levels of IFEN-y , IFN-y /IL4 in spleen cell culture
of the CIA mouse were significantly decreased. 4. In the Hematoxylin and eosin stain, the cartilage destruction and
synovial cell proliferation were decreased in the ATPR-HA group. 5. In the Masson's trichrome stain, the collagen fiber
expressions were similar with that of the Normal group. 6. In the ATPR-HA group, the expression ratio of CD3e"
to CD19" cell and CD4" to CD8’ cell were similarly maintained as Normal group in the CIA mouse lymph nodes.
7. In the AIPR-HA group, CD3e’/CD69" cells in the CIA mouse joint and CD11a’/CD19" cells and CD11b*/Gr-1*
cells in the CIA mouse lymph nodes were significantly decreased. 8. In the AIPR-HA group, CD4"/CD25" cells were
significantly decreased in the CIA mouse spleen cell and were similarly maintained as Normal group in the CIA mouse
lymph nodes.

Conclusions : These results suggest that ATPR-HA at ST36 has an effect to control synovial cell proliferation
and cartilage destruction in rheumatoid arthritis.

Key words : Aconiti iateralis preparata radix, Herbal-Acupuncture, ST36, Collagen-induced arthritis (CIA), Rheumatoid
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1) in vitro

@ Mouse lung fibroblast cell(mLFC)
<
BALB/c A% 9] lung =2-& x4 3t D-PBS
2 33 A & 2e x7to R Ao con-
ical tube(15mA)o] o} 1,400rpmoA 5&7F &
A1 B 2)8}3 tubeo] Dulbecco’s Modified Eagle
Medium{DMEM; containing collagenase A(5mg
/mf)2} DNase type(0.15mg/me),
(penicillin 10"U/m, streptomyecin 10mg/m¢, am-
photericin B 25ug/m#)}& ¥ 1 37°C 5% CO2 Hl
k7l A 2417 Eot wjokstdch 05% trysin
-02% EDTAZ ZH7}sta 3087 uvigst &
PBSE 23] 1500 rpmo]A] °J*u—1irﬂ‘8}
DMEM-10% FBSel 4+4 T g
0.5% trysin-0.22% EDTAZ mLFC NX2& &
3te] DMEM-5% FBS ujokoiol 10°cells/ms %
T8 gr3o] 96 well plateo] £33t
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b efokst & BT (0.1%, 05%, 1%, 5%,
109, 20%)& Helste] 48417 St wiorstal
ok &, wioFlE uiejil PBSE 23] A3
stach. Zb welle] 50% TCA(trichloroacetic
acid) 50ul & 7}8to] 4¢ollA 1A17F Z¢F WAt
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oA Azsteck 2z welld 100u¥ SRB
(0.1% acetic acid)§-%-& 73til A-ZoA 30&
7b Mgt 19 0.1% acetic acid® 43]
QA G- 371 FollA Axsti 10mM Tris
Base= z} welld 100u% &3 A1t o] plate
£ plate shakero]A} 587} shaking ¢+ & &%
Z(540nm)E Z7gskt

2) in vivo
(1) Collagen-induced arthritis(CIA} mouse
model
Collagen type II(CIDE 0.05N acetic acid
o] Zmg/mE WEI, 2L ¥ Freund's
complete adjuvant(FCA)2 Z33te] 2m2 T
o], o] o] =0} 9l ClI2) =7} Ing/neo]
ST EY
DBA/1] A3 10up]#E 3 For o
Normal&, Controli, Salinewt, NP(needle
prick)#, Sx}eE(AIPR-HA)ZS 572 U
%31, Normalz+-& Agt 2t 2o CIIE 2xH0
ol 21eh)e)| AA Z+z 0.1aACH 100ug) ] ClIE
3l 714N AP (Fig. 1.

Cll Challenge Booster Sacrificed
H L ] 1 L 1
1 L] L4 1 1 1
6 7 8 9 10 N 12 (Weeks)
l—— APR-HA ‘—_l
Tig. 1. Collagen-induced arthritis(CIA) mouse
model

@ H=
B kel 9ASt AFY AR R=2E
(Joksamni; ST36)0] HHEs}l= H91& FH3l4rt
(3) A=
Controli#& CI A% 0|99 A= stA &
gtet.
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M FEES(AIPR-HA)F2 CII 23 HF o]%
By 4Ll R=2(ST36)o]| 1%<) kF3asnk
(ATPR-HAS) 02mZ 3 33] EAS AL

4) P&k EmE 4N R HE A

Arthritis Index)

CHl 23} 2% 13 F32e) 159 oz 7
A9 DBA/1] AF <] chelE Baste] o
d #E AEE 718k ofdf9 7|&& uhg
oz HHY ATE T{Este] g &(incidence;
%) 9 WAF AHE(ADE Axre .

Incidence(%6)=(Z} dA|9] HAHo] AH &
= F/AA =2 4)x100

Arthritis Index = fUH &9 dAE oA
d A9 &/ HA 58 5

degree 0 = no arthritis

degree 1 = low degree of arthritis

degree 2 = light swelling

degree 3 = medium swelling

degree 4 = severe swelling
degree 5 = severe swelling and non-weight
bearing

(5) Cell culture and cell proliferation assay
IS A &8ty 214 3 D-PBSE 33
MA3E & 40um nylon mesho] Zrolxl  falgi
e JAck MIEME 5% fetal bovine se-
rum ¥} antibiotics(penicillin 100U/m¢, strepto—
mycin 100ug/mé)7} E3E RPMI 1640 medium
(Sigma, USA) g o]A] 5x10° cells/mt =2 g+
F31 50ug/mee] Cll E¥= anti-CD3/CD28 it

d-0] &

7} coating®lo] 9= 96 well plateo] 4#kslo
37T CO» ¥ Fkol A 48K:R]E<t v st it
BE 3 EOO# st HEHTE e85
FEH Fo B1)H cytokines EILSAZEE o]
23}0] 2319t} Cell proliferatione s
% % 7} well o *H-thymidine 0254 Ci ¥
37T CO; v F7] ol A BAIZHESE v et & &7
Sholch?,

(6) Enzyme-linked immunosorbent assay
(ELISA) analysis

ELISA KitE AR§3to], AF| oA Z2f3l se-
rum 2 spleen cell culture supernatant o] 4] &
cytokineZ& &7ttt Fcytokine A7} 5
2= 96 well plated] serum Mste] ¥H-&A|7
F 4% M|HstaL, oA biotine] EAE Feyto-
kine FAE fwsto] ¥EgAI & 451 AH5HA
t}. o 7jo] streptavidin-HRPZ fns}32 ELISA-
readerE ©]-83t9 &A%t

(7) Histological analysis
DBA/1] AFe t& #HE BEAE FH3do

Cryotome& 0|83}y A3t & Hematoxylin
and eosin staining(DakoCytomation, Japan)3}
trichrome g (DakoCytomation,

shelt.

Masson's

Japan)&

(8) Fluoresence activated cell sorter (FACS)
analysis
@ Lymph node #iig 54
Z} Zol A A3t lymph nodedl A} AZE B
2|8l EAFAE ¥1-3-A17 Flow cytometer=2
434t
@ #EY A= B4
AF oA Eed) W gdejdds &A Hdst
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2. In vivo
1) HEY UHE

AIPR-HAv 9] #d9g

for Windows Ver.100 &1

A3H= MeantSEMO 2
£ ANOVA testZ o]-&
TR o2 Bt

=~
a9

AIPR-HAS %% 1%0)A
ArhFig. 2).

Ad

=
ey |

el 0] Control,

Salinewt 9 NPl H|stod WA yebyct
(Fig.3).
2) HHEH X E(A)
AAY ATADE CT 12 4E2S Adoe=z

100
90 [ —e—Control f
=~ % | ~#—Saline e
¥ o NP S
3 ncephpnees —]
§ g0 [AIPA-HA
S 40
g 30 Booster
- APR-HA Pt
10 i //
0 Les 50 T S —
01 2 34 5 6 7 8 9 10 11 12
Week after Cll immunization (weeks)
Fig. 3. Effects of AIPR-HA on the murine CIA
incidence
123 F¢F #E5r9ch. AIPR-HAT S HAF

X Z(AD7} Controli#, Salined @ NPLo] H]s}
of @A vebgch(Fig. 4.

3) ELISA analysis
(1) IL-6 in serum
3 IL-6= AIPR-HAF©] Controld,
Saline+ @ NPZo| ulate] {04 YA T8t
A cHFig. H).

(2) IFN-yin serum
A IFN-y = AIPR-HAF°] Control,
Salined ¥ NP v|3te {2143 oA 48t
AchHFig. 5).

[->]
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it AL R—HA

o
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N e
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2.3 45 .8 910 11 12

fweeks)

Fig. 4. Effects of AIPR-HA on the murine CIA

arthritis index
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Fig.h. ELISA analysis
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Fig.h. ELISA analysis
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(3) TNF- gin serum
AW TNF-o= AIPR-HAo] Control,
Salined W NPo)| v]sla] 29494 743}
9 cHFig. 5).

(4 19G in serum
EAW IgG= AIPR-HA 0| Saline2 2@ NP
woll Hj3te] FodAA a3t cHFig. 5).

(5) 1gM in serum
Y IgM& AIPR-HAF o) Control+ 9
NPl v]3t (oA ZAsAcHFig. 5).

6) IL-18 in serum
YW IL-1p & AIPR-HA# ] Control#,
Saline? % NPZof ulshe] $ol43lAl 2ast
ArHFig. 5).

(7) Anti-collagen Il in serum
@l Anti-collagen I+ AIPR-HAILo]
Control#, Saline ¥ NPo| |3ty 8-9o]4
UA ZasAHFig. 5).

(8) IFN -y in CIA mouse spleen cell culture
CIA mouse spleen cell culture supernatant
WellAdl IFN-y AIPR-HA+o] Control,
Salined R NPZo| u5}e] 214 17| 23}
S cHFig. 5).

L

s

(9) IL-4 in CIA mouse spleen cell culture
CIA mouse spleen cell culture supernatant
YollAl IL-4&= AIPR-HAo| Control? o
Salinewtoll H]ste] {214 A ZHAsHYcHFig.
5).

ro

0
rek

(10) IL-10 in CIA mouse spleen cell culture
CIA mouse spleen cell culture supernatant
WeollA] IL-10&= AIPR-HAo] Controlt
Salineol ulato] ok ZraslE selou
4L YA (Fig. 5).

(11) IFN-y /IL-4 and IFN- y /IL-10 in CIA
mouse spleen cell culture

Normal spleen cell culture supernatant o} 4]
= IL-47} IFN-y 9] 24} 7}=F ¥l o1} control
oA E IFN-y levelo] IL-4 level®Er} =7
etk v AIPR-HAZ oA : IFN-y 7}
A A Fasle] [L-47} [FN-y Hr} Lo 2
A& vetdioleh IL-102 25 Aol &
o3t Wt glolct (Fig. 5).

4) Histological analysis
(1) Hematoxylin and eosin stain
AIPR-HA+#o] Control, Saline? @ NP#
off vjste] AE9] e} guto] F2jo] iy
A chFig. 6).

(2) Masson’s Trichrome stain
ZZA g o7 AIPR-HAZ o] Control®, Sa-
linex> 9 NP:tof| v]8}led collagen fiber7} A A}
o 7HA #A = A ck(Fig. 6).

5) Fluoresence-activated cell sorter SL4{

(1) CD3e*%¢ CD19" cell percentage in lymph
node

dubdol A TAZe} BAIZS ul&-& dopr
217 CD3e"A| 2} CD19" A2 9] u]2-2 T3
47}, AIPR-HA#°] Controli, SalineZ % NP
ol Wste] AR FAGE Hl&-2 A5
c}(Fig. 7).

2
=
(o)
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Fig. 6. Histological analysis

Cii-Saline

Normal

Ci-Control

CI-APR-HA

(A) Histological analysis of the sections from mouse
joint

(9) cD4' CD8" cell percentage in lymph
node

PupHo A Bz THAZe A4 2 Ax54
TAHZS] ¥l&e oty 1z CD4 Nz CDS
Az wl&g Tast Ay, AIPR-HATO]
Control#, Saline? ! NP#ol vt} AT
I FARRE v &S R 5 Fig. 7).

(3) CD3e’/CD69" cell percentage in joint
A E493te TAE2] HIlE dotR
A CD3e’/CDE9" M2 n]&-& WA ZHi,
ATPR-HA o] Controlw, Salined X NPl
vty ZAstechTFg. 7).

(4) CD11a"/CD19" cell percentage in lymph
node

AubEy ZAstE BAESS] B gofl
7] ¢t CD11a’/CD19" Ml Z9] v]-&-& #23h
Az}, AIPR-HAF©)] Controli#, Salined 2 NP
o HEtey FAskArHFig. 7).

g

Nompl Cli-Control Cli-Saline

(B) Histological analysis of the mice joint sections
from mouse joint

(5) CD11b"/Gr-1" cell percentage in lymph
node

AW G54 BT HIkE Yol
9)ste] CD11L'/Gr-1"AlZ o] v &g BWHF 2
7 AIPR-HA©] Control, Salinei ¥ NP
o Hl3}ea) A3} cH(Fig.7).

(6) CD4*/CD25" cell percentage in spleen
"l A A Z o A CD4'/CD25™ HlZ& AIPR-HA
o] Controlit, Saline? ¥ NP v]3}e] 7
A&t ckFig. 7).

(7) CD4*/CD25" cell percentage in lymph
node

oluldo| A CD4'/CD25" A3z AIPR-HAG

ol A2 FAR v &S FASHACHFiE. D.
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Fig. 7. Fluoresence-activated cell sorter %#
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(A) Effects of AIPR-HA on expression of (B) Effects of AIPR-HA on expression of
CD3e’/CD19" in CIA mouse lymph node CD4'/CD8" in CIA mouse lymph node
16
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210
w8
g 6
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2
0
Normal  Contrd NP Sdine APRHA Normal  Contrd Saline NP APRHA
(C) Effects of AIPR-HA on expression of (D) Effects of AIPR-HA on expression of
CD3e’/CD69" in CIA mouse joint CDI11a’/CD19" in CIA mouse lymph node
40 3
By 25
Am —
®25 8?2
0 olb
31 31
10
5 05
ol 1 . , . 0 .
{ Nomel  Contrd  Saline NP  APRHA Normal  Contrd Saline NP AIPRHA
(E) Effects of AIPR-HA on expression of (F) CD4'/CD25" cell percentage in spleen

CD11b+/Gr-1" in CIA mouse lymph node
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(G) Effects of AIPR-HA on expression of
CD4'/CD25" in CIA mouse lymph node
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LZNE MEAX HRBEE SHRE ERER D
HERES FRGE EUuER BEBR, 9
SPK HEHERK 0 e AT, <HERES
Bojl M “EIEHTE BEE R=FET B2
B 311, <BHUEE>PAME MR
& AP0, <MERSDNN “HIER
DURCECSE A4, R B SR, A
RSS2} S}AT).

WPRRE-S ARSI, Kgkolgt T ot
W fHEER o dulo] oAste fuet ot
FEH T2 Ao HAoZ Aol MK
gho| T KEEES Z29lste] 2} ATbe}
oFEo] orelagg Folal A9 7
sta Ao NBRANE kol FgMHo|ct
26)

A EErol A HEBEIZ A3 M (Aconiti
lateralis preparata radix)= TEFHE|L2]o1A)
v|3} ; Ranunculaceae)oll 43} %44 EAQ|
o] FARC 2 2 #4 FHEsla sk FiH s}

O
s &%

a

ol_g,J#

o

-0 o
ot} F=2 0 M, BRoE EKsld, [IFGREA,
BOERRIE 52 Mhkol Qlo] BREEiiE, FRRAE,
KT, wHHIEGE, CGEATE, BEHER 52
HNaghta stk ek bEfER, EHRIE
TER, SO EIBER, BEREIER, OFRME
o] ek

BIE-S X R3l= iGEACe BER, BER,
R=%, gk HiE Zb, Bl Bk oz
IFNE FRMC s 718 wol &gHm £
BB} EEES E=B(ST36): EEHELK
o] T REN EEEIR, 7~IFTAR, LR,
AR PR, 2 HLERTERE o
) E A o3 FIRIFIR-RAETERFIRE S &
3 aaE vehlo 2&5ite] Eaoloh B
LR, EFEHE, FfRme] 50 Aol B
R, THWE, KEiEE, BEh, TR, 45w
o, e S EBREEsT FEsk. o)
AR FAM7E F st £REAS] &
H7F £ R=ZEE Adste] AYstact

BEY AErde FUEH et o
F@o] Qed O fFHEZREE adjuvant, A I
4 collagen(collagen I, C1I), lipopolysaccha-
ride, carrageenin, peptidoglycan polysaccharide
ol oy HIo= FE AIF collagen
o] g& Agol WYHT .

2| Al IE collagen & #HHof gt of
A AE A7t s o] 21 g, #
B, HeE”, ARBEY S0 ol collagen
it B ol faEST HER v o #K
ERRE, Wl im, SEREKY 258 MR W
o] gt B #vs #3 5 gk

ojo FH = BEMRIE, O HE, BEEE &
sol e MFzE FHAE AZ3 $, Collag-
en-induced arthritis (CIA) mouse?] E=H
(ST36)oll MEFE#HHS Hifirste], FuiEol= o
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AT A £ cytokine ¥ RIBHIRE 2
Aste], GRS 2 W AA o vXE= IFL
st

H ghgol Qo] in vitroo) Al HEEHMEe] O3t
HilgEtES dotrr] fl3te], 01%, 05%, 1%,
5%, 10%, 20%<2] KtF EHEm-2 o]83 Ad 2
I FRFE 1%00A M 22 Ml EFRS
Hoj(Fig. 2), 1% MFEEEmS Ao 483t
iy=

in vivool Al WE G YHES EA4% 23t
CI 22} 33521 214 0|32 BifiiRo] Lys}
7] A2&eran,  MFEEgEEl A= Control,
Salinews 2 NPzl u&te] WA velbydohFig.
3).

E3L CI 12 HEE A¥eR 123 54 B
Bk {8IR(ADS AAMSE A3, HTEEeEREe)
Control#, Salinex U NPto| H)sle] @A L}t
el o (Fig. 4).

RAS] ¥go] 9lo] Al Wantge F=
T HZFof 9ste] o]Fojz|}, NKA 22} K&
HilgEo] 93] 0|27 = 3tn, o]5 AHZE 7t
o= cytokinego] #ojst= Ao LA 9l
I:}28)‘

Cytokine-2 AW A1} &H-ZHA
AZolM Fulsls &BHECIR, o
o7 715EL 243} cytokine2 w|AHEF}
o2 7HA) fuFol st whgo g Adsn] o
%59 cytokineo| HIE J—P JE o] AdE
MNEZEQ] chFst B3-S FEsly ®3 28A
X5 AL A=ttt FEER A cytokine
Bo BRRED RERBANAN T3 HBAR
A e Bo|gt ZAaAo g AR Fa
& R0,

L6+ 7is

o O =
g &

2y

¢

¥

fr

oist
o Az

cytokinee. 24 =& 4 4
AANZI71%2 313l JA A7 7=

ot
& ol

°=l %*%«1 A4 aaE of7| A7), ﬁ%tﬂﬂ
A FA BEAE BtEo] 7l= BE=Z
o) Akg AFRH”.

[FN-y &= 8% ZEZAANZ-8/43} cyto-
kineo] 11 AAHHN Azuj7) FolHHANAM F
EH?} 3t 5}111, o]:7}9] %}H]—o]a{/\/ﬂ AL

ZFA AL ARt =Rt FupolH A4 AEHE2
ofum, ¥ WG] AF cytokine 2 A

TNF-a (F%3AFJAF ; tumor necrosis fac—
tor)= 1854 HHH glote} ot FEA wAE
of digt 4 FFREY 4 wirixteln W

Al g9lo] ey,
ol EFW IL-6, IFN-y 9 TNF-
a & ZAE ZAal, MrEgHEEEe) Controld,
Salinex @ NP2l sty HEME AA Bt
° 2 Hof, fiF#Ho| 3EF a7t A= A

o4 4= A (Fig. 5).

RA 2= 5ol AA19 IgG £4+9] Fe &
A(EEA= Fab)#} ¥H-3-3h= IgM Ex= IgG &
AL AR ATk o)ed ARAS Frobe s
QA rheumatoid factor, RF)e} {=2w, 159
A 37t RAo] diat Rgko] A-8-RTH.

B Ao A, AP IgGet IgM &o) B+
FAE A Salinew ¥ NP H|gto] |24 9L
Al 7+ (P<0.001, P<0.001, P<0.001)8}% cH(Fig.
5).

-1 M) Werstel galazel o
3|4 Eu|=n], lysosomal enzyme2 |3}
ABAZE &AANFY. O F4 7% TNF
ot H)SskA ol e 59 dFH9tsat o

OlN _|

S Z
)

o M
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[= jnaxN

434 AF9 uAREALY oo,
IL-10)%& IL-1g ¢} IL-18 7} &A5t=d IL-1
a = Bz IL-15 = TEEZFS 44
Xstgo] 9o EA Yol FE IL-18 7t &
AT,

2 Ao, EH | IL-18 o o] K2
S@iEtol Al Controli, Salinexr X NPZo] u|3}
of  SoAHUA  FAP<0.001, P<0.001,
P<0.001)3 Aoz Kol KT $95 &
W7t A= A& ¢ = AAHFig. 5).

Anti~collagen 1T collagen I o tj3t 3]
2 MFEato) Control, Saliner 2 NPt
o w3le] F99499A FA(P<0.001, P<0.001,
P<0.001)3}+ % th(Fig. 5).

IL-4%= IgE A 43 vjzhz CD4" Bz
THZ2HE Th2 A B4 943t 58 =2
AZH, [FN-y o] FZANz-&gstang 2
oA MEfA AL A

CIA mouse spleen cell culture supernatant
Aol A ] IFN-y o} IL-4& KfFZEskEEo] Con-
troli, Salinewt ¥ NPl H|sto] |914 QA
Z4(P<0.001, P<0.001, P<O.00D3 HozZ &
o} [ftFZme] ¥AF a7t e AL & +
A2l ck(Fig. 5).

Normal spleen cell culture supernatant ojj A]
= IL-47} IFN—y 9] 28] 7}=F =9l 21} control
A HE IFN-y levelo] IL-4 levelHt} &=A
vtebgtch ¥bH P EEREO) A= IFN-y 71 &
AsHA Z4aste] IL-47} IFN-y B} £ 53]
£ Yehgdch IL-108 2 & AP RA %9
3k 3ty gldck(Fig. 5).

Td =7 F2E ¥ot27] 93 Hema-
toxylin and eosin staing ©]-83}o] A3 A
3}, K FEEsgEto) ControliZ, Saline? @ NP3
o wste] #kF Q| HUES W) /Y] B E

ru

-0 &

gl ck(Fig. 6).

S Y3 AGE gofRr| ¢s] Masson's
trichrome stain& ©]-§-3to] Tzt Ak, AHE
Hpgjo 27 [FEEgito] Controlyt, Salinewt @
NPl |3} collagen fiber7} &4l 714
A = A cH(Fig. 6).

RA2Q] HEjatA o= T cello] S522Q 9%
2 3 Aoz A on® Y4 v
2 Az HAhgolA ule- Fadt 4
gota Yo THEE 7150 met AZ5A4
T AlZ(cytotoxic T cell, Te)e} B2 T AX
(helper T cell, ThE Utk AZEA T A=
(cytotoxic T cell, Tc)+w= A|E EHo CD8 &4
< 7HA AL Qlen, AxFo] FEE sFAZE
APEA 71D, B2 T ANE(belper T cell, Th)=
AE EHo) CD4 F9& 71A3L gley, 7159
w2} @ZA4 Thl AjZ (inflammatory Thl cell)
3} Bz T AZ (true’ T cel)® B&3?.
ThlA|Ze Th2HIZ = Az d=2dA FEE=
cytokineg EH|3IA| T HARGAA= A& o}
2 2+g-2 yehich Thl AZE AHZE &
A3}A]7]= cytokine?l IFN-y & Eu|8}1,
AN EE EAstA7IHA BAIZE JA|st
Az A APAN MEFHE YEhls
= =4 (lymphotoxin, LT-« %= TNF-8)E
2ujgtct. Th2 A2+ IL-4¢ [L-58 &H]51o]
BAIZE &A3A7]aL dAAN 0] &3 9
Aske IL-10& #ulsteh. Thld} Th2 Alz9
AFAES] ThOMZ= IL-2, IL-4, IFN-y £}
22 cytokineZ EH[3tn 537 AL /A
o,

CD3e MZx T A2 g9 842 Y38t

A dEo] 9on FAUIA 4T E AlE e
2 Agste 71%g 5ta®, CDI9 Azt BA
z9] £ & A3t £2 AHgsi, FAE &

n{l 92 e

ik mE e".:

1

kKl

H
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A AAbste] 9JEEzR
& uk-g-oll t*oi??}‘:}%)'

w4 CD3e"#lilzel CD19 #ilwe] HE
< TH 22 BAZ9 vl-&& B3 Aoz, |
FZEGRtol Controli, Salinew ¥ NPZof u
shof AT fARE BEE 25t ch(Fig.
7.

TCR(T cell receptor)& MHC(Major histo-
compatibility complex, FZA A ETIA))
EAer A2ste] Az Euie] WddE Heiol=
Q141%tc}. ojuf elo]=o} Ajs= MHC
Class I MHC¢} Class 1T MHC, &=71X2
ek Class I MHC: 2E S8A|x29 B
of WA=, CD8 T AlZ (NEZXAYZ T A=,
cytotoxic T celD)Q] TCReo| <93 <l4=th
Class I MHC &A= Alx2 Yol 9= e
o|=o} Agsto] MzrHog W CD8Z}
Agste}. oot de] Class I MHCE: 4]
S M) (antigen-presenting cell), 4] A%, B
A 2D AJAHE 7 A) 2 (dendritic celD), 183 2
A 23t~ MlZ(Langerhans cell)5-2] S MM E
5 #9o L¥EE", CD 4A|%(Th A|x2)9)
TCRol| 9)&) ¢14®"c} Class 1T MHC EA:=
A3 A (vesicular compartment)Ujo] ¢l e}l
oo} ARt} NzEHoe R WAF T CD4%}
AgHe.

MEHI A CD4" ikl CD8 #Mile) Hgse
Bz TAZe A @ MEEAd THZS vl&
& WA Ao, MTESE] Controld,
Salinew W NPo)| H]5to] B33 F-ARRT H
&5 FASAHFig. 7).

CD3edz= T NZ 3 $LA 2 DHsH
Agtslo] glom® CDE9E F2)7] YutoA
= WA AT, T NZ7F S43EE 24
oo WHo] o 7] BHRIAR B

mlo

T AAY B

=
=

=
LN

7r

A

2 2

ol DIxlE V&

Alzse e o)y,

BIET 23t TAIZS0] ¥ishs Yot 1
A+ CD3e’/CD69” M2 9] v]-&-g st A, K
FEgREo] Controldt, Salined ¥ NPFo H]
sto] #ABHA 4 cHFig. 7).

CDlla= W& oA HdE =3, CDI8Y &g
o|fm A9 o]FAESE stn, CDI9= BA=Z
of Ez3lHA BAIE $8&AH9 =AHCo-B
cell Receptor)o| ], CD217} E3HHE o|20] (5
W OPEKAS 93 aefh

A=A CD11a”/CD19" AlZ¢] H|-&S B3
3t A3t [f-FEgEREo] Controlat, Salinewr ¥
NP0l vldte] #ASHA s, KfFEEgkol
CIA mouse®] #EEW EAstE BAZE
2AHSS & 5 AU Fig. D).

CD11b MZEH H2zlE M=, 7Y
T, NKA|ZoA HEE=Y o] NZES 9%
Al Al HA 228t EFEEA Al
S5 ol g FA%8-g 5o, Grr14 =
of 733k FANEES Kol 2 Agud
FEOIH.

BiEiW CD11b"/Gr-1" M=o} u]&-& a3t
Axh ftFEEgEREo] Controli, Salined ¥ NP
ol wlste] HASHA Haste, MfFEEHO|
CIA mouse®] THW ¥F4H HA++E I
NREE & 4 A}t (Fig. 7).

CD4= %7 TA| Z(helper T cell)ol®, CD25
L gyslE THEE wats Aoz Mk
Haol A CD4/CD25" HE H|&-S MfFEgEHEEo)
Controli#, Salineidt 3 NPl H]sto] Zhas}
A tHFig. 7).

#HEHNA CD4/CD25" HE n]&2
#AEe) EREI RAREE MRS #
(Fig. 7).

Lke) HEBHRE

%l»

= A=

EZ
A stk

=

Z3%sle] B Collagen
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FfF2Ego] Collagen-induced arthritisol] 1]
t TS BES A, oSy e &

a3t
1. BAEnA syt BIEAIEESL Q=24
Hl3j| wekoh

. Mm#%A IL-6, IFN-y , TNF-a , IL-15
TS UA G4BT

. MiEA IgGel IgME {2949
aAct.

. I7FA Anti-collagen I
B pit= g

. B A Zuf gl Al IFN-y 7}
IL-49} B]%3F =£0] HAoh

. Hematoxylin and eosin stainof|A] #‘& 2}
BiEe} Ko @FHo) Wi E 1 IEH R
AR R JEEc

. Masson's trichrome stainoj|A] 24
7t EEBES Zo] A5 A0

. HEEIA CD3e” #Milge}l CD19™ Milse) H
F CD4" #iflee} CDS™ #ifwe) Hsse iF
HHD AR vEo] $AHA

. BIEIR CD69'/CD3e” #lilae} #kEEHA

CD11a’/CD19" #ii, CD11b'/Gr-1" #ihg

L zasbgct.

Mgl 4 CD4/CD25" #ilus s}

A HEgiolA CD4A/CD25" #ils:= IF

]

nlfﬂa

B3}

FARUA 7

Y astol

10.

induced arthritisof] §#&3F A

[e]

R FARE ¥)&E A5k
olAte] Aumte R=H MFEESHL Collagen-

oz vegen

%—U]’EO]E ,'11]-7(“% f(]ﬂoﬂ Cﬂé‘]' Bﬁ?%ﬁg &

83 A4H< A7 Bastelet A=
#uEd
1. dlgl< HY w9 93], HARRISON'S =}

>

10.

11.

12.
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