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Abstract

Objective & Methods : This study is performed to observe the effect of Herbal-acupuncture with
Notopterygii Radix Herbal-Acupuncture Solution(NR-HAS) at Joksamni(ST36) on Collagen I -induced arthritis
(CIA) in DBA/1] mice.

Result :

1. The highest survival rate of mice lung fibroblasts were measured in the 1% NR-HAS, and the
expression of TNF-¢ in synovial cells were significantly decreased in the 1% and 10% NR-HAS.

2. The incidence of arthritis and the spleen weight were significantly decreased by Notopterygii Radix
Herbal-acupuncture(NR-HA) at ST36.

3. The levels of IL-6, INF-y , TNF-a , IgG, IgM, anti-collagen I in serum of CIA mice were significantly
decreased by NR-HA at ST36.

4. In histology, the cartilage destruction and synovial cell proliferation were decreased by NR-HA at
ST36, and the collagen fiber expressions in the NR-HA 11 groups were similar with that of the normal
group.

5. In lymph node, the expression ratios of CD3e" to CD19" cell and CD4" to CD8" cell in the NR-HA 1 - I
groups were similarly maintained as those in the normal group.

6.In lymph node, CD69"/CD3e" cells and CD11a"/CD19 cells were decreased by NR-HA at ST36.

7.In the articular joint, CD11b*/Gr-1" cells were decreased by NR-HA at ST36.

8. NR-HA at ST36 did not make a considerable difference in DBA/1] mice without CIA

9. Throughout the overall experimental result, NR-HA [ group showed more predominant effect than
the NR-HA T group.

Conclusion : These results suggest that NR-HA at ST36 has an effect to control synovial cell

proliferation and cartilage destruction in rheumatoid arthritis, as well as prophylaxis is important to treat
rheumatoid arthritis in clinic.
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1) in vitro

(1) MeEt Bz

MieEYE: REHES SRB assay HS o7t

HE st EESHoc
® Mouse lung fibroblast cell(mLFC)
E®

BALB/c A2 lung £3& cool-D-PBSZ
33) ettt & &2 2Zbo 2 YIrste] conical
tube(15 mAoll dol 1,400 rpmoll A 587 4]
=28t tubeol Dulbecco’s Modified Eagle
Medium {DMEM; —taining collagenase
A(5 mg/mf)2} DNase type(0.15 mg/mé), antibio-
tics (penicillin 10*U/m, streptomycin 10 mg/ mé,
amphotericin B 25ug/m/)}S Y3 37C 5 %
CO; HiF7Iol A 2A2F B #E&3tAY 05 %
trysin -0.2 % EDTAE #hist 3087 74]“‘
BES ¥ PBSZ ¢F 23] 1500 rpmol Al
23}l th. DMEM-10 % FBSel 23:¢) EJ’
S ¥ 05 % trysin-0. 2 % EDTAZ mLFC
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skt
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(2) Screening

BAfiseo] 54 DBA/1] mouse BIFiolA 4

B3l synovial membrane #0#%-S 2HA| LIEFSH
% collagenases fN3te] shaking incubation&
Tl MRS sEtstaAch s W MRS
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F7VoNA 3R g A MlkE 24
well platell 2t welld 5x10°cells(DMEM) 2 &
Foto] 124170 #ERT T EERS Mk 14
7+ 5 wEstgch rTNF-« AIL-1008 A
23t & 3A7F B9t 55#3H3 supernatantES 4
Htste] ELISAZ screening 3}S3ch

2) in vivo

(1) Collagen-induced
mouse model #+A

arthritis(CIA)

Collagen type H(CIDE 0.05N acetic acid &
=9 2 mg/mf2 TWEIT, L %9 Freund’'s
complete adjuvant(FCA)Z B435t] 2 w= 1t
E°l, o] I\l ot Sl Clo) BE 1 mg/me
o] Y=g sk,

DBA/1] AF 100aide 3 Zeg 3o
Normal#¥, Controlff, Salinef¥, N.P(needle
prick)#¥, FEiEZEE | (NR-HA 1)#;, BT
(NR-HA)##9| 68S.2 U5, Normal#<
A Lgt Z+ ol CIE 22H0Y, 21Y)o) 24 z
Z} 0.1 mACII 100ug) ) CIE 312| HEECHRO) &
&Sl
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Fig. 1. Collagen-induced  arthritis(CIA) mouse
model
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degree 0 = no arthritis
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degree 1 = low degree of arthritis
degree 2 = light swelling

degree 3 = medium swelling
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degree 4 = severe swelling
degree 5 = severe swelling and non-weight

bearing
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(5) Enzyme-linked immunosorbent
assay(ELISA) analysis
ELISA KitE s, AFolA 4Rt
serumoA & cytokine®S BlIESI
cytokine Hi##7F ZHE 96 well plate®] serum
< fwsted KEAZ F 49 s, ohAl
biotin®] #EXE Hicytokine MAEE st Kk
Al 49 peiEstelch. o719 straptavidin-
HRPE /st ELISA-readerS FIH3H flE
sHich.

(6) Histological analysis
DBA/1] AFe oi&l BE S ety
Cryotome= ©|&3} HIH 3t £, Hematoxylin

o AR2

L™ B =1

and eosin@443} Masson’'s Trichrome

SR

(7) Fluoresence activated cell sorter
(FACS) analysis

@® Lymph node #Hig 4#7

Z} oAl #ESE Lymph nodedll A #ilES
srEEste] ZXPIEE WHS-AlA Flow cytometer
2 Gttt

@ FEIN M 57
Aol A s d chejEE ZA et
% collagenaseZ st #&sIo SEEs) W M
Baoll ERPHEES KHEAA Flow cytometer®
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M. #% %
1. in vitro

1) iBleEE Az
Mgl EFES ERIRES BEC ot &

43ko] NR-HAS #E 1 %olA 713 =& &%
g B Yh(Fig.2).
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Fig. 2. The cytotoxicity of NR-HAS on mice lung
fibroblasts

2) in vitro screening

L

TNF-a £ NR-HAS 1 %%} 10 %9 g0
Al Control#e] wsle) FEMEAA B3
(Fig.3).
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Fig. 3. Effects of NR-HAS on expression of TNF-¢
in synovial cells
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2. in vivo

1) &k GRE o

NR-HAI-T 32 BREiR #%0] Control#,
Salinef¥ ¥ N.P#ol vstel WA vepston
53] NR-HA I #9] #msRo] 713 32 Ao
e oh(Fig4).
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2) Spleen weight analysis

NR-HA I #ol4q= Control##, Salineft %
N.P#£o] u]3to], NR-HA I & A& Control®,
Salineffoll Hv]st] Mg FA7F EAsHch
(Fig5).
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Fig. 5. Effects of NR-HAI and NR-HAT on
the spleen weight of murine CIA

3) ELISA analysis
(1) IL-6 in serum

MmiEA IL-6= NR-HAI-I#o°] Control#,

Saline®f ® N.P#tol Blsted HEMEUA #idst
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Fig. 6. ELISA analysis

%A tHFig.6). % TNF-a = NR-HA I -1 #°] Control#,
Salinef % N.P#o| vt HFEMEADA RHAst
(2) INF-v in serum S HFig.6).
%A INF-y & NR-HAI-I#:o°| Control
B Saline 2 NPEeol| ul3te] AEMEAA B (4) IgG in serum
58+ tHFig 6). miERN IgGE NR-HA I-I#°] Controlf,
Salinef % NPl vl HEMAA mWA st
(3) TNF-a in serum S }HFig.6).
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oo

. : S A— (5) IgM in serum

miER IgM2 NR-HA 1-T 9] Control#,
Saline® ¥ N.PEol vt HEMEAA HA St
F}(Fig.6).

(6) Anti-collagen II in serum

‘ Mi%FAN Anti-collagen I = NR-HA 1-1 ##0]
(A) The sections from mouse joint Control#, Saline®t: % N.PEo| 4|3ty FEME

Normat Cllowmor . Clisatie AA HABHACHFig 6).

4) Histological analysis
- g o (1) Hematoxylin and eosin stain

o NR-HA I-1 0] Control#, Saline®# @ NP
Beoll wisto] kF o BUEel B Mol Wb
%] o], Normalftoll 7HAA HeRes A (Fig.7).
(B) The mice joint sctions from mou; joint
Fig. 7. Histological analysis ‘
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Fig. 8. Effects of NR-HA 1 and NR-HA I analysis in CIA mouse lymph node
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(2) Masson’s Trichrome stain

NR-HA I- I 9] Control##, Saline® ¥ N.P
Bl 8]} collagen fiber7} Normal®o) 712
Al HeFEE A (Fig.7).

5) FACS analysis
(1) CD3e'2 CD19" cell percentage
FZ A A CD3e' ¥ CDI9 #ilg HA LS NR-
HAT-I#°] Controlf¥, Salinef# % N.PEo|
H)3to] Normal#st IS AL #msigct
(Fig.8).

(2) CD4" g CD8" cell percentage

dxHoA CD4” ¥ CD8'#ifs HAFES NR-
HA I-T3%9°] Controlf¥, Salinef¥ % N.PE:o
H|5lo] Normal#2] Mifuttadsa}t Fa{lstA Yergt
th(Fig.8).

(3) CD69°/CD3e" cell percentage

CD69'/CD3e #llfs AL NR-HA I-1 o]
Controlf¥, Salinef¥ ¥ NPH#Xch #EAstact
(Fig.).

(4) CD11a’/CD19" cell percentage
YxAolx CD11a/CDI9#ilE HHS NR-

40 & CD11b*/Gr-1*

Celis (%)

Normal Control Saine MNeedle-prick KR-HAI  NR-HAY

Expression of CD11b"/Gr-1"

Fig. 9. Effects of NR-HA I and NR-HAT in CIA
mouse joint

HA I-T#°] Control#, Saline®¥ % N.P#:ol
H] 5l il oh(Fig.g).

(5) CD11b"/Gr-1" cell percentage

paEI ol A CDL1b'/Gr-1 #ils HEEES NR-
HAT-T#©°] Control, Salinef¥ ¥ N.PE:o|
Hlste] @48 ch(Fig.9).
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FESL ATHP. Fpgol 4 BRI AR
JRol HHAFRSRE QI3 RESC] MiEES
doyH  HFRFEMRE(autoimmune reac-
tion)oletxl stv, fHiNIAGEC] FRKE BES &

‘AA teEve AE E"i%ﬁ&%’:*(autonn—

RECP,

mune disease)?|=2tal

z & Agel, EARAES vdEs 2 W
ol dg=s FulEol= Bkl S KIERKES]
EE Lol BiEe] #iEso] JA = gl
7R &3 vo] &, FrtEolE BREN
#-2 Class T MHC(HLA-DR4) &E 7o} 94
St AL oo, HRE TEY HEE o
KEMIE, T ¥ BIREERES #IET, ol& #il
=9 EEW cytokine ¥ HAEIEER <
& goiEo] WA B, JuEERENA, 1B
% BED Mk ol B sh=dl, Ml
RO 2 4= DR’ celld] QA EdEHE
O HilEol osliAl FME T whEEkot Al
Ao FHiEbEo] THEKIAA =% lym-
pokineo] #IES] A& @R FTAHYESE 31H,
CTHEERR] o8) FHitbE BEikiiiay KEHiE
o] F3Agol oste] PAHH IL-12 BEMR

Z=4319 collagenase?t PGE; A4S |ubA]
It} o] FAE F &5—4 SBATHE $3L
27stA =k ik RRAES Wt
o] Z& FULEOIE Q1] A, IgMe] #HigE
ateol A4, we EH e WREHA o3t

o S0l o, d&Ho 2 FEiRbE ftts m

E

pAR=SIeN

7 2210

o i Py

ey

of
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B=B xF¥Eo| MF| 9l Collagen-induced arthritisof] O|Xj= A

T RIEEAR dE
of BIFHEA
2t 1‘? Eumf:}i% ‘RA cell’ o}&iL
t} ol g A 3}0% FAE BEHEARE I
7\}"4*4 AfraZo
Bl WEREQL
of| A %ﬁ?ﬁﬁ%ﬁ%—t« ?ﬁ’ﬁ;‘rﬁ %ﬁ%ﬁiﬂ’ﬂﬁ A=t
lysosome BEZMHS EMHAILAIA proteinase2t
PGE A4S & 2p=3ict, o] A4ArE X2 Bif
wE #elEe T aHME dovH, M
HEMREZE A AR (fibrosis) & AAMSt= 2
FEE LA G2

FUIEC|E BAEN AR BRIRE) T BEEES 0|
= RASHS|(ARA)IA 19879 7|33t ofefo) 7
7dA g Foll A 47EA) o)A wHES o RAOtE
°lE BIfiRCE BT 4 A, 1 ARy
< AA, otef ols A3t BEE sEEe] U
e 24, 27]de G Bk g
LR WE RS BER #ITHY 68 o)A &
fg=loloF ot A EET o] gHEol 90%
o FAET FE UE WAH £02 ey
A, B o2 dehue oAlR X-ray®2 &
B3] 2 = qlen FEIUE, SV 39
fEfRO] Holi oA, FultEol= #yfEol PUik
o ol F2 vetu du5A, FutEo=
HF= FotEolE HEh£9 BRFEHBE 0
e FutEol=A BREiAI FotEol=
ik 99 RutEol= KT Bk gBol digt
Rl o,

BRRONA FulECI: RBAEIAS BME LR
BAEIZe0) FrEol, ek 2/39) BN Wik
o] Uehd wiztR] 5, BERAR, £5HE, %

IR R L B S So) AlAtEth ol B

BAERE o 7 WA & 7NE A&E 2EHE o
A P 25Ege 2 e BE 5

r%>

O]L,

i _E'-_
=, T 3%,

Hrol BRETRRE #key o2 Uehdar
HgES Z%%E} oF 10 %9} BE A Bl
BEoZ eI L3 BRI Jo) WEA B
sto] 4, e, BEBILA 59 2HEkKS 1T
AReteh B 132 shuhe] B Ee A2 5
o] BaEmolwt RRES] Uehg 5 o, tiy&
o BEE BN 2ME Uebith J9E-S AR
HFol et EFEQ] BEEMo 2 EHEIC.
2= REFBRERS Kx BT EHRY B,
T%%“'@J WiEE 72T, FubEol= BRfijet
< @imAM e A Bkt Targeste]
= A&Ee KMESR A8ty e HiFl
THE MR $HKE THAL T, mata fubEo)
T Bk WWRENS RMERES Hattes
Eo] BIEEEIS HEFEA ] 0L BRETES)S] 2ol
= IS HERAZIE 2R 08 BRG] RE
B2 Byikshed o,

FFERBIS ERts RIFRIGHR, EWILE,

A

A
T

mw

ﬂ-h‘.

FHE e 5 ATk BE YU B
93 gt SRR MERR AolE7Y

(pro-inflammatory cytokine)®] IEH#ES ol
£3l= "ol VPR W 7 E oy Q=
OFA| = IL-1 -23|9] antagonist®} £Futa] 2l
ZHTNF-a )2 2FEAo|t}’, Fulgo|= gf
e Gl SERE BEEOAl oA 3k
REge g TNF-a 9 IL-12) $£317F Zradhe
wte}, olof] gt AFAE 't At Y
A ool x|aL Qlow® o AT EHI}
Zol 7t A

RRETR R 1B RAEM RIE RAY HREE §
3 E22AE ndlg JEAQ A0 2 adjuvant FH
B B4 Collagen #%F BEIZR ] ATt Type
T collagen-induced arthritis(CIA)+= Trentham
Vo o8 1977d0) A LR o|FE, Al
oA gREEL THH HRE sl 9 AN

-

.99 -



gy - R - olyd
Ho] A3 ok & AFolME RokEolS BiEF  HALR) vstel o e e D4

#3 AE B MENE WEC iR AY

model 2, Bt} FotEolt Bifisol 7M7he CIA -

Rat model & ©]-&-3}9}.

FHUHEC|E BRENko] o3t HEEN HER
& SV GRS A2 BES) Ao uet
&R, ML, EMaE 52 N Tste] f-23 Bk
RE BEsln, ®02 7129 &, WL 2 %
e R BRE BHS NiTEEste] B
g MEBMELE WA BIES) BEERERS
Bribshe MRS, # SV BHES o8ty
BRIREY ®R7E 952 Mk kol RAo]
i3t gy W07t Bas] ojRojxm Qi)
IR, BA, EE 59 EHEH ) adjuvant BIETA
ol, M, FREE, KRBT 52 FHH ) collagen
FHE BREikol SAETO] HEENoY, BHUA
%, IR ILTRSHE SEIEEEm ol 9 i W
He= folch

olof FEE FIEEHEKS MEHEMS Az
8}3L, collagen I A 2|3t BAfiZko) &%
g gze] RZE(ST36)?0 BmsEme il
3t ¥, BET £ BRE, 4% RA #¥ cytokine
2 immunoglobulin level, lymph node®} BA&NI%
A REM EHEA U 58 HEsStYo

FEEHEHM(NR-HAS) 9 %‘lﬂﬂ‘ﬂﬂ‘& 5 A =t
NR-HAS #E 1 %A 71 52 ik &%
& B Y o(Fig.2), in vitro screening 23, &
R#REol 412 TNF-a © #3o) 1 %9 10 %
NR-HAS| 98] dA3lA #ifi]= A cHFig.3).
HMbEN BlERERS) in vitro screening 5ROl
TREEStY, NR-HAS 1%E ®Egol A3t

CI 2x HZ(21Y)01F FE Bifikol B
3t7] Al o NR-HA -1 #9l4= Con-
trol#, Salinef 1211 NPl v shodgimiszk
BmEoe] 27 Jelg e, NR-HA I 2 NR-

(Fig.4).

HA I-TI#o<l4+= Control, Salmeﬁ ZLE]_T’

N.PZo| w3t pEgel FA7E st a o,
NR-HA 1 #-& NR-HA I #el ®iste g #

A7t ©& ZA A2 HFigs).

AtE BET 5 WERES F 7 o4 Fol
R EHE JHsstA SteE A2 A%d
BEN R, RAEES BENECE, BN, BIgEREC]
ok BEECEOlE Mol QONE MY 1

e FAA MR 7 et E-) o8 dY
=t FUtEolE MRS wEMAg F
AE-L collagen’d-9-2} proteoglycan @ A2
t}E matrix metalloproteinase(MMP)oll 2]}
SEECt Collagena
(MMPL)oll 2)8}, Proteoglycane & strome-
lysin-1(M MP3)oll oJ3] sfel o™,

BT MBEARS olF v Mig: KEMMR
Flol MM(AT BRESEBMED)QE #HEHRRT]
o] #ii(BY REEEMRE TE=ed 34
o 2= #MEMMTT BETEEMine dRES
A8l ABAIELE BRI Z7E F3o] FLEE
Tl FOlEO|E FREiRAAE kAMRY] £
7} gol Z715kil A AN E BEA|Z] TR
a9 AP,

FUEC|E BfiRS &EE Wiies ok
Fe ROl EIE THEW, o] Fo nEAeL
AR aAY FHA TdES FUHT=
IL-1, TNF-e , IL-67} 7} @o] BZ3l1 9
th & FUtEO|E BREIRS MEHEClA THliMe,
Bk, MMeine B3 J5A8o] o3t %
IE RS BUES JYEhaL, single-cell liningS
pannus@l FE&= FTME HREMEE BEo
Pannus toll A 45, HBFH, #emtE © Mkt &

=13

KX
= ©T

interstitial - collagenase

A

P
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EB=E FIEZERO| MF 2| Collagen-induced arthritisol] O|Xj&= f&f

IR O] BTt AEAIAE S BN = BEE
EE#R Q] metalloproteinase?t thE o 7l 2| 2]

BEE Fxdit o] 5 &3] CD4A'THIlE
a8ttt FrtEolE BIAIAS MHC classI

HLA#URET} e #3AAde] 713 3o MHC class
I9 =38 7|52 CD4'THikol Y4 HElo)
=% uvebA EbE CD4THilS
IFN-y , [L-1722 Thl &o]E7}elo] A&l
S 5o Bk WmiMins A=aka, o
3t MZEL IL-1, TNF-a S| BEERE
=3 RIEBRS BRI T g8
Ml (mesenchymal cel)E& At=38to] [1L-6, 23
2 3} 33}= matrix metalloproteinase(MMP) S
TEAA BEHRES ol ToiHTY,

IL-6% iEHE(LE THIM, K AHIA, monocyte,
MEANE M, ARotMEzEol EHldl= 26kD
Mol E71Q10 2 Bifily E3tatA ol Boste F
Q3 AR ZgIep?,

TNF-a (Tumor Necrosis Factor-o )&= #i%
Hile, WK, BN 5 9O F79 Mked
A BELE =, B B 7Y Sach
o|E7IRIC R HFHtEE X511, RutEolE
o BEERY MWeREMiacl Al collagenaselt PGE22]
ARE FEStY M HoEsted AAFAQ
71%5S S,

INF-y (Interferon-y )&= CD4 THElaet CD8'T
Mol A FURRET Al #EEY IL-2 #
HO2 oS sl A4 T, NKilol A=
=% B4Ent. KEMRE BEEAA AAME
< BUESts BERARE TUEAZ ® ol X
Eile7t BHEE Sole ik JUEAlZIch
oo} Zrol RAMIEY HAES TUEAITIE Kol
E7RRIE KA &R T 8, 1 d=3
¢l Zo] INF-y °|th, MHC A|dat{®at oy
e, A AEzEdo] glie MHC Aol EAE

(=3

| HHS =S JUEAIZ|H, MlaEE T
Az = 8, CD4THRY i

o) =
RRARES MR R JuAZ 4 Atk 1

23 REMiEet ZREMiEst 7HAT s IeG
piige] Fci-&ol 3 +=8A(FREHEE &
3lo] &4 d(opsonization) 282 3ok INF-y
£ MHC Aolgd&x L# o2 CD4 Thlfikg
(IL-2, INF~y )& #E#E{L3te) 1gG2a #ik8 R
£ 3}l IL-4+ Th2#ila(dl-4, IL-10)E &FH(L
stof IgGl ks st A= HH fFRSE ot
23

miEA IL-6= NR-HAI-I&oIA Control
B, Salinefif ¥ N.P#fol vt HEMEUA ¥

48191 oM (p<0.01), NR-HAT #olA= NR-
HAT#ol vt fiFAN IL-67F 6L & Zo

2 skt (Fig6).

%A INF-y = NR-HAI-I#olA Con-
trolf, Salinef¥ ¥ N.P#fol vlste] HEMEJA
Bibdte o0 (p<0.01, p<0.05), NR-HA I ol
A= NR-HATI#ol vlste MmN INF-y 7}
gE 7 Zo8 BASUHFIgs).

MiHAN TNF-o = NR-HA I-1I&o°lA Con-
trolf¥, Salinef¥ ¥ N.P#Eol wisto] HEMJA
W3R 2.9 (p<0.01), NR-HA I #ol| A& NR-
HA T #oll ®l3te] miEAN TNF-« 7} o & &
.2 @rsttHFig.6).

FulEolE BEiR ££Y BHER:s Mkl
U BE Aol A BRPIEE IgG, 1gM 53 #itlR
of BE HEE Wt o] Kyt ohA
Fog {EHSIY HYSEZEHY FcF9ol of
3 HRHEY] FUlECl=  dRHrheumatoid
factor, RF)E £RI®. 1gGS RE7} HUE-H
5 HAWS Rt #iRE HmiE Azl &
gt wiEo] FubE BEEME ¥ IFT=
lysosome&AE fHste] (RN BuEet %

1

L
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B A -

=

Q) o 7]

L

H

ﬂ.

T S o, 53] IgG-RFS} IgM-RF
U AW A FutEol= BREIRS &
Ebriﬂlr 4% A%t Aot IgM-RFE F9HE
ol BRENR BES 2/3% A BES.2 Yehd,
Z4o] go|sto FpkolA F2 o] gH?,

NR-HA I-T#2 miERN IgGeF IgM+ Con-
trolf, Salinef: @ N.P#Eto| H)8le] HHEHEAA
Wb 3k 0.1 (p<0.05, p<0.01 p<0.05), &3] NR
-HA I #o|A= NR-HA I o] v)3}le] o 24
Wist g oHFig.6).

Anti-collagen 1+ collagen T of o3t i
2, NR-HAI-T8e miEAN Antl-collagen I
+= Control#, Salineff @ N.PEEC| vl H&
PEAA W8k 2o (p<0.05), £3] NR-HA I
Fol A= NR-HATL#ol w8t miEAN Anti-
ol 3 cH(Fig.6).

Hematoxylin and eosin stain #0#%2] #E&
£ Bigsty] gt gAe g o5 o] g5t B
g0l &S BES 23, NR-HAI-1##0]
control®#, saline® @ NPl u|sle #kE<
BB B o] BhEC] B RS S &+ AU
cH(Fig.7).

Masson's trichrome stain BUFRE#HES B
g£sl7] g G o R ol F o]83sto FEIQ
AHERS BiEES 23 NR-HA1-1#:2) BE/EH
#74 Control#¥, Salinef¥ 2 N.P#ol u|3to]
Normal#¥9] #:&E<}t BPsHA EEE%SS
225 A oH(Fig 7).

THike 2 FARIAE THEME &A
(T cell Receptor: TcR)o1H, o] THiM HKE 5
SAet BHsA A%E CD3e: HE AHQ
ATE @R MEste 7isg I

Bififoll E23l= CD19:= Bz 249
@7‘1}(00 -B cell Receptor)e]™, CD213% &
BE o|Ro] (5% HENMAY &ES o™,

F[[‘

collagen I level®] o2

=
5449

g=d

EE

THIIEE oA #imdte EAQIXZE CD4<t
CD8o| 9li=dl, CD4E A= MHC % Hiizt 2
gtstod ?@Eﬁ THRE HHELSHE, Bl #t
g HEste] HBEAERE FEstd, FutEo]
T BE 9 RN mREY Fa3 &ES 3
t}. 3HE CD8E A= MHC £—#iEy g3ty
HReEtE THBRe #kl TS RS (EEs
E}-32'39).

CDE9: #1171 WEzRol A= B A ¢A
ut THEMZF SEMHE(BE 2417 o)W EHio]
=Hol il EHERTE Bee flkEE &RE
ol JEM(LE T ¥ Bifilg, K&EMIE, NKk
M= EHo| At Tk AEMR 2]
HEFl oA THIRE EHEbAzl=d
CDEOZr2 LSt ZRMFRRETEY o) 1B
ek,

CDllat: EfiERolA B3E 2, CDISH #&
olFm MiAET el HEHEME 3ot CDlla
o} fhiael AE FH Kk HEEHT peyer's
patchesoll & #kEERS] B o] iA=L, KIE B
frol A Amere] o] HAEE BATk®.

=AY CD3e'Milget CDI9 Mol e
THilgel B#ilsel AL BZES o=,
NR-HA I-T#olA Control#, Saline®: % N.P
o] )3k NormalBfT} JAMISH Mk HigEs)
2tHFig.8).

YZAY CD4'#ileet CD8 il e &2
= THifeet A THilRS S BZES Ao
2, NR-HAI-I#°] Control#¥, Salinef¥ %
N.P#go] u]3le] Normal#:s}t $EIst A= B
25 9 cH(Fig .R).

‘Y= AY CD6Y/CD3e #ifz= NR-HAI-I
Zeo Al - Control, Salinef¥ 2 N.PRo| w5t
23] @A, NR-HAZF CIA moused] HE
AU B THE 58 BOAESS ¢4 5+ A4
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E=8 FXEZEHO0| MZF 9| Collagen-induced arthritisoi] O|X|= A&t

tHFig.8).

Yz AW CD1la/CD19 il NR-HAI-I
Frol A Control##, Salineft 2 N.PE:of ulslo
& 23] Hibshe], NR-HAZ}F CIA mouse?] ¥
AY & Bl 88 BAOARSS € 5 A
HFig.8).

CDllb EiZflile, FEREK, NK#fzolA %
Bl MinkE E2A0% et o] WiES #
JERFOl AU WA T2 MIKEE A Hihol

o
SRR

A
T

nlEo|E BAEiR BE Q] BB A JoiE RE
of 9|3t CDI11b Mg ZEAAA7F s o
Aotz HEHD ATk Gr-19] 748 iR
S Holl #ilEe HEkfmEkSo|H?,
BIEHA CD11b"/Gr-1"#ilz= NR-HA -7
ol A Control##, Salineff % N.P#E:ol vlsle] &

A3tod, NR-HA© 2}3t CIA mouse BAETW #H

RIER BARR7E B8R U THFig9).

ol BRE FTY W FEEHL in vivo
o} in vitrodllAl FUIEC|E BEiL ] B 4
Foll HHE Ao Uedod 535 wE &
ol A NR-HA I #Hch NR-HA I #2 %&
7b EFEsE AT whebA ERAREY fliE ol A BB )
HEMO) A oloF s, M1k FRRYY EHS
A%t Fegey Azeot 228 Ao = Epiwc

V. &

DBA/1J mouse® #HsIH, R=8 FiHZEH
o] Collagen-induced arthritis®l] =) %] B28L
B A%, U2 22 #med 2k

1. NR-HAS 1%°ll4 713 =2 Ml frsol

#i% =1 91, NR-HAS 1%} 10%°l 4 CIA
mouse BIETERMIEY TNF-« 3ol H
FA WA ELst

2. B BRI dASHA WAL, M

2

HE A%t RAERS do B3 F

(=]

el FAZE widstact
. A IL-6, INF-y , TNF-«a , IgG, IgM,
Anti-collagen I7F HEMEUA W+
=8
. CIA mouse BRETA #EHIZES BB
WAE L, BEFEEHET NormalfiEdt 2+
o] HeFFE ATt
CHZAY CD3e'9t CDI9HMilE s o
CD4’9} CDS'#if H#FS NR-HAT-I#
oA Normal#zt FAEA #edpE Ak,
. A=Ay CD69/CD3e iz 2 CDilla’/
CD19 #ifs= st
7. B CD11b'/Gr-1 #iflas: sttt
8 LUES »E EEolA NR-HA T #°] NR-
HAT#ECH oS A% 222 Yeiyit
LES #R2 R=8 #EEHS Collagen-
induced arthritisoll A% Aoz yehgton,
BE gHolA NR-HA #0°] NR-HA I X}
9L Aret A2 Jelt BER BEsiERl
T HEME QB2 Mk FHENQ Heet Bk
gy Rl Zastele BRidEd

Z2EZXR
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