77 Z—& LT, Treg, CD8" T, y8T, NK,
NKT il ¥z b F—& LTHN TN DX
1o

1990 FEA%E T, MS X IFNy&R 5 THEEL
=8 6 7= B PR R B O #5 B (Panitch et al.
Neurology 37: 1097-1102, 1987) & ¥ . Thl 4%
L RRSNTRE, BETIE. MS OJFE

WL CHLEIRE Z R LTV 5 DI, B
BEKF RORyt Z3EH L. IL-17A, IL-17F,
IL-21, IL-22 #E4A$ 5 Th17 M@ TH D &
Z 2 b h T W B (Thl7-mediated
disease)(McFarland and Martin. Nat Immunol
8: 913-919, 2007), Th17 FHEARIZL. IL-6 & TGFB
DTFETET T Tho ffE b LEFFE S LD,
IL-23, IL-1p, IL-21, IL-7 i%. Th17 ®52{E<°
HATE % W IREOIC(RET B, 1EEN RRMS &
Z O Mg TiE, Thl7 AR FEEEEI R
HEICHB LT T ML TR, R
J& myelin basic protein(MBP)Z % L T EUGHE
% 2 5 (Durelli et al. Ann Neurol 65:
499-509,2009), Th17 FHARIE MS B DIEENE
JREICER L TV D (Tzartos et al. Am J
Pathol 172: 146-155,2008), CCR6" Th17 #fific
I, IREE ERMR EICEEHEL TWD
CCL20 %41 L TR ~& A3 5 (Rebolidi et
al. Nat Immunol 10: 514-523,2009), IL-17 IX
R P R ARAR D tight junction Z B 2 &
1z & V. BBB DilEi@EM % 5 S (Kebir et al.
Nat Med 13: 1173-1175,2007), ZEMAEIZE
V7% Th17/Thl LeOBEEAS, BT 5 RIE
O BIEL & HLE LTV A (Stromnes et al. Nat
Med 14: 337-342,2008), MS G &7 —

7 =1 _—Z(IENB)IZ, Thl HEITITHEZD
A, Th17 JBICIZESITH Y . RRMS B
D 5%t IFNB J v VARV F—TIiiiE
[L-17F BN L TWD L ORENLH D
(Axtell et al. Nat Med 16: 406-412,2010),
2003 iz N AT Yy FBET
L. &t MEFBTFH 22,000 O EELF D5
s s 7, DNA <A 787 LAk, 254
R 5 2 HAM FICE T BIETF O cDNA A
VX7 VAF REEBECEELLT v
7C. Hx OMICBT 2B TFRAR
#R(transcriptome) & S IE BT ARAT HISE D > —
NTHD, T, ~4 7T A2V
ERAEETIC L D . BOMRENR D/ A A
< —h —REIEDIER 5 F 3R 2 B B DMT
i, Elo~A 787 LA @I BRER
T RO 8 0D TR R B 722 2 FR DA BY
2k, EEEEESLTHROTR., BYILE
RLEIER O TR, TBRZROHEEIC bR
ISR EN., T—7F A A RER(personalized
medicine) DM SLICHBEDHRFIEL 2o T
WD,

AHFFECIL, BB TFRET —F—X Gene
Expression Omnibus(GEO)IZ B ST\ D,
RORyt KB~ 7 A T MifED Th17 ML
SERBRLMTICBIT DEBTRAT —X
(GSE2724)E FAWT, N"AFA T x~T
£ 7 ATFEEELERE U CEARNT L, Thl7 fiid
4340 B EE TR ORI B L O D
DFFy NI —7 DREEZRART, AT
DRERIE. Thi7 MEEZER &35 MS {85



FEDOFFIZ DN D & Ebh b,
B. BF%E75 ik

Th17 FMIRSLREEE R T B O ERYE
FriZix, GEO DRIV AIV T h—bTF —H &y
I GSE27241(Huh et al. Digoxin and its
derivatives suppress Tyl7 cell differentiation
by antagonizing RORyt activity. Nature 472:
486-490, 201 )Z AV 7z, 12 51X RORyt R1E
(KO)~ 7 A& LT C57BL/6 wild-type(WT)
~ D ADY v o8E - RIS D FACS THB
L72 CD4" naive T cells 7 L—ha— kL
7z anti-CD3¢ antibody, anti-CD28 antibody T
H¥ L. & 512 Thl7-inducing condition(IL-6,
TGFB, anti-IFNy antibody, anti-IL-4 antibody
HINES H) T 48 FrRREE L C Th17 MRS D5
baFHE LT, EBEDOEP T DMSO 72l
DMSO [ZFAEf#E L 7= digoxin(DIG; 10 uM) % ¥s
AL DIG @ Th17 #fE5 LI R 2~
7z, GSE27241 X, Th b OflE 6 total
RNA % fE 8 L, Mouse Genome 430 2.0
Array(34,000 genes; Affymetrix) CE{x 13
W7 a7 ¢ — VT L, robust multiarray
average(RMAYECIEEH L LTzT —F v |k
T & 5 (WI-DMSO x 2, WT-DIG x 2,
KO-DMSO x 2, KO-DIG x 2 % 7 /V),

ZIOF—ZIZEAL T, WI-DMSO &
KO-DMSO Ff % kb # L . Th17-inducing
condition [ZF VN THIE T2 L EHEFES
hi 57 &8 F &R E L K (Th7

differentiation-related genes), 2 57 E&T

\ZBAL T, Cluster 3.0 & TreeView Z VT,
VB 0T AL — M 24T o7, E7c WT-DIG
& WT-DMSO #& fEBiL, §IE T 05 LT

RENKTLZERFHEZRAELL
(DIG-responsive genes), 57 B FIZEALTA
%‘%i%ﬁ/‘\j’?y}\?’z‘*‘*b KeyMolnet([E 3£

+ X EH W %R
Analysis(IPA; Ingenuity Systems)z VT, 43
F Xy bPU — 7 % 8 fr L . DAVID
Bioinformatics Resources 6.7(NIAID, NIH)%
FRWT, 7 /7 —va T LI,

(fREE~DEE)

ABFFE T, A4k T —F ~— R GEO IZH
SN TWa~A a7 VAR T— 4 %
BB, HEEOMEITEET 5 UE
DI,

AT ) & Ingenuity Pathways

C. iR

Th17 ffE S LEEB I FREEL T 57 Ein
FEEELIZ(E D, TDIH 12 BETFORE
2% DIG #5128 0.5-fold LA T IS LTz
(F 1 TVvE =54, 57 ‘%1&%&:&%?
KeyMolnet #£i# BIMRFRIEICIDGFRoE
U—JTlL, 455 By TFE 1164 S FUL—vay
DO BEMR RN — RS
SMAD IZ&L2 8BS (p = 3.063E-81), PINI
VT T NVARER(p = 4.175E-45), RXR I1Z&5
ZBFHEI(p = 5.714E-42), RAR |ZXAFELFH
Hi(p = 2.606E-39)& D EIEMEAZFRDT=(X 2),
—75 IPA CIZ”Cell cycle, Cellular Assembly
DNA

and Organization, Replication,



Recombination, and Repair” Network(p =
1E-60)& D BE AR D72, DAVID ([ZXDfF
B CH . GO:0022402~cell cycle process(p =
1.08E-16 by Bonferroni) & O BIE A /RIR S
iz,

57 BEFEREELT DB T AY — AT
T ¥, WT-DMSO, KO-DMSO, WT-DIG,
KO-DIG #IXBlx DITAZ—ZTALL
WT-DIG #£id KO-DMSO BIZ¥V BIGF 55
B a7 — V& ELI(E 3), £/ DIG TH
BIHESN=B&EF 05 11 EloFidMazL
eI TGAE —EFERHL, ZIWOLDEBERTFEE e
16 BEETFIXHFAMICIHIS I TREMED B
%(co-regulation; 3 DEBMTHEHALE L—
7). KeyMolnet #£i8 EJIRRIEICZLY, 16 B
mFokE EFREERFLL T, SMADS,
SMAD4 Z[RIEL7,

D. E&£

AR TliL, WIHIT GSE27241 ZHAEHTL .

Th17 FfES{LREE 57 BETERIEL. K
IZ DIG (245 Th17 Z3 b2 R (Huh et al.
Nature 472: 486-490, 2201 DIZEE5- LT\ 5
2 BEFEALMCL, HELEROEER
+ SMAD3, SMAD4 % [FlZE L7z, SMAD3,
SMAD4 X TGFRZAE TRy 7/ VRET
P LR EEERETERER T CTH D,
SMAD3 KB~ AZEERBCAREERER
ZFEFE L2V, SMAD2 iX Th17 #iE D4y
BIZHBETHDZ EN, MESNLTWVD
(Martinez et al. J Biol Chem 285: 29039-29043,

2010; Malhotra et al. J Biol Chem 285:
29044-29048, 2010),

e 57 BEEFOHFRYINT—7ELT,
SMAD, retinoid ZZ&E(RXR, RARNICEDHFHE
HERE OBV EE M RO T 81d, TGFR
25 Th17 RO CIZHETHY, Thl7 Kk
#y~—7%—72% RORyt, RORa THDIZLEEE
THEIEEITHBEEV, SMAD3 /& RORyt &
AL T, ZDOIEMHEZ N3 5(Martinez et al.
J Biol Chem 284: 35283-35286, 2009), DIG i%
Huh 57° 4,812 FEE DK FLE¥%Z RORyt
BR BRI E AR IR IC R — =T L,
RORyt HEALC Thi7 L& $5e8
HALIZL &% ThD(Huh et al. Nature 472:
486-490, 2011), %72 RORyt, RORaEFEARL T
Th17 bzl 3 58RI A R SR1001 b
S SN TV B(Solt et al. Nature 472: 491-494,
2011).

AL DR R IL. DIG IX SMAD %
(SMAD3, SMAD4) Z #Ifl T 562 &I2LV,
IL-17A, IL-17F, IL-22, iodotyrosine deiodinase
(Iyd), nebulette (Nebl), protein phosphatase 1,
regulatory (inhibitor) subunit 14c (ppplcl4c),
nuclear protein 1 (nuprl)7g & @ Th17 fMifE5y
{LEEEETORR LA T 5 ATtz R
LTV DR KRIE &%, 2011),

E. %

GEO h T v AZ VT h—LT—%&E>Y |
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Table 1. The 37 Genes Involved in Thl17 Cell Differentiation

Entrez Gene I  Gene Syinbol Gene Name Ratio

70337 ivd iodotyrosine deiodinase 1106223347
16171 IL17a interleukin 174 4.298263014
To142 ppplrldc protein phosphatase I, regulatory (inhibitor) subunit Idc 4254875202
193740 Hspala heat shock protein 1A 3473330617
50929 #422 interlenkin 22 3387582011
15511 Hspalb heat shock protein IB 3383543107
56312 auprl nuclear protein 1 3220920356
14338 GONT2 glucosaminyl (N-acetyl} transferase I, I-hranching enzyme 27831072035
T4EI03 Nebl nebulette 2763084916
75573 23106071 24Rik RIKEN ¢DNMA 23100071024 gene 2551437154
68549 SGOL2 shugoshin-like 2 (S. pombe} 2525183151
237436 GAS2L3 growth arrest-specific 2 ltke 3 2471372849
76131 depdcla DEP domain containing ia 2429654461
100043766 Gmld057 predicted gene 14057 2371808552
4235 FOXM1 forkhead box M1 2369937783
230098 E130306D10Rik RIKEN ¢DNA E130306D19 gene 22983536876
171284 Timd2 T-cell immunoglobulin and mucin domain containing 2 2387974663
12235 BUBL budding uninhibited by benzimidazoles 1 homolog (5. cerevisiae) 2259761636
SE9ad D2Ertd750e DNA segment, Chr 2, ERATO Doi 750, expressed 2242307017
17863 myh myeloblastosis oncogene 2238202317
220841 CENPE centromere protein E 2222857964
270906 PRRI1 proline rich 11 2190160848
12316 ASPM asp (abnoermal spindle).like, microcephaly associated {Drosophila) 2184006425
108600 CENPF centromere protein F 2.18322741
17345 MEI67 antigen identified by monoclonal antibody Ki 67 2.160891656
I4432 gap4d growth associated protein 43 2154627483
165988 ESPL1 extra spindle poles-like 1 (8. cerevisiae) 2.153552097
13366 HMVIMIR hyaluronan mediated motility receptor {iREHAJMAMD 2150866852
27053 asnS asparagine synthetase 2148103478
53278 CDCAS cell division cycle associated 8 2347733334
1800% NEK2 NIMA {never in mitosis gene ai-related expressed kinase 2 2146396959
72080 2010317E24REk RIKEN cDMNaA 20180317E24 gene 2145042335
741067 CEPSS centrosomal protein 55 2327136942
20817 igfhp? insulin-like growth factor binding protein 7 2126443069
71819 KIF23 kinesin family member 23 200529734
75317 4930547N16Rik RIKEN cDNA 4030547N16 gene 2098269048
12704 CIY citron 2085044133
71130 CCDCL3 coiled-coil dosnain containing 123 2977777587
234238 Neild nei like 3 (E. coli} 2076638686
12842 CCNB2 cyclin B2 2073293563
72119 Tpx2 TPX2, microtubule-associated protein homolog (Xenopus laevis) 2066903204
8743 Anln anillin, actin hinding protein 2856015386
20419 SHCBPL She SH2-domain hinding protein 1 204925902
208084 PIF1 PIF1 5'-to-3' DNA helicase homolog (S. cerevisiae) 2042161782
17279 Bellc maternal embryonic leucine zipper kinase 2042030628
E9348 Kifl0a kinesin family member 204 2037680335
21335 TACCS transforming, acidic coiled-coil containing protein 3 2032772363
208628 KNICL kinetochore associated 1 2024060998
19659 Rbpl retinol binding protein 1, cellular 2023444032
72158 CENPN centromere protein N 2020069638
257630 ni7f interleukin I7F 2.015095004
21381¢% nhsil NHS-like 1 2015419623
54141 SEPAGS sperm: associated antigen 3 2014002713
12189 BRCAI breast cancer 1 2013037724
19362 RADS1IAPL RADS31 associated protein 1 2010047342
110033 Kif22 kinesin family member 22 2001955889
9334 AVPIL arginine vasopressin-induced 1 2001736357

The set of 57 genes upregulated greater than 2-fold in T celis of wild-type mice compared with those of RORyt-deficient mice when cultured in Thi?.

inducing conditions, The 13 genes downreguiated greater than 2-foid by treatment with digoxin are underiined.

3% 1.Th17 ML EEE 57 BT+, 7% —711F digoxin(DIG) THFEEHDS

mHlSh OB ETFET T,



LA ZER R DFATICBE T 5 —& %



e

Y23 E IR REOTITICE T 5 —&%

HESEORESRL iRkt HIRR
EERA B H A M
; T HiARH =y
SRRIR, AR, FAER, F)ig— IIEER SEFEA 2012
EiEfnes R B ZRMETE{LAE & Th17#AR
Annual Review #4#%2012 H 253-260
[— TLRESCR, fR [zpan-s 2011
- BENHEFEA L WITH 3R HA 211-218
Molecular network analysis of target RNAs and interacting proteins of Wu J [G1 Global 2011
. TDP-43, a causative gene for the neurodegenerative diseases ALS/FTLD. Biomedical Engineering and Cognitive Neuroscience Pennsylvania in pre
for Healthcare: Interdisciplinary Applications yiva in press
Satoh I Human microRNA targetome indicates a specialized role of microRNAs in Azumi AS Springer 2011
regulation of oncogenesis. Systems Biology and Cancer Netherlands in press
AR BT & TRRAL 2011
Vel we— 77 KY -4(AGP-4). st
LRI MS) RO+ T B in press
Wikt B LRty s 2011
VeiE wE— 2 FEMERE(LAE (M) O L1, . -
LM LAE MS) BFROT T B in press
LA T & IRt 2011
peE e DNA~ A 7 BT LA a
SREMERR{LIE (MS) B D= T B in press
ez . =k R e
— SETRARIE T RIS 15 2 R - il 5 BAERELEDIRIE & BT, R - AR EAR U 2011
FEE Do T T FaT V- MRRBOERE. BHF7 7 u—F £% I in press

PERE{LIE & R B




HERE

23 ERERRICE T 5 —R®

AT b DR D ERERE L OEDY.

RRE K4 MXE A VA FHREEA %5 R iR
. . . .. . A 4-trifluoromethyl analogue of celecoxib inhibits
(g‘el:‘;l}{ ?‘1[1;‘“:[&1{‘2 'gonll(loecr; \/’[;iariile“rllabrR(;eCAkl 101\,1218 alk’e dsl arthritis by suppressing innate immune cell Arthritis Res Ther 14 R9 (Epub) 2012
e » Mi¥ake o activation.
. Mind over cytokines: Crosstalk and regulation between the . . _
Mivake S neuroendocrine and immune systems Clin Exp Neuroimmunol 3 1-15 2012
. i: . . . Mucosal-associated invariant T cells promote
Chiba A, Tajima R, TO;E gi(eMéyazakl Y, Yamamura T. inflammation and exacerbate disease in murine models Arthritis Rhem 64 (1) 153-161 2012
Flyaxe o of arthritis.
. . . . . Interleukin 6 signaling promotes anti—aquaporin 4
Chlhsargk:n;of%%;a iiatoTc:%a b?ya;aéﬁ;mgéﬁm autoantibody production from plasmablasts in Proc Natl Acad Sci USA 108 3701-06 2011
= v VB ’ P SRS Sa neuromyelitis optica.
. , . . Increase of Ki-67+ natural killer cells in multiple
Sanv1(‘-c)oa£;; &Omé;ﬁznA’B CiigiZ:xiN’T Ol;zxézr:’ TLm Y, sclerosis patients treated with interferon—f and J. Neuroimmunol. 236 (1-2) 111-7 2011
& ’ ’ * * interferon—- 8 combined with low-dose oral steroids
. . . . Mucosal-associated invariant T cells regulate Thl ) _
Miyazaki Y, Miyake S, Chiba A, Lantz 0, Yamamura T response in multiple sclerosis. Int Immunol 23 529-535 2011
GRAIL (Gene related to anergy in lymphocytes)
. . . regulates cytoskeletal reorganization thorough . = ;
Ichikawa D, Mizuno M, Yamamura T, Mivake S ubiquitination and degradation of Arp2/3 subunit 5 J Biol Chem 286 43466-74 201
and coronin 1A.
Yoshino T, Tabunoki H, Sugiyama S, Ishii K, Kim SU, Non-phosphorylated FTY720 induces apoptosis of human . _
Satoh 1. microglia by activating SREBPZ. Cellular and Molecular Neurobiology 31 (M) 1009-1020 2011
Satoh J, Tabunoki H. Comprehensive analysis of human microRNA target BioData Mining 4 017 2011
Satoh I networks.
s R BFF — B 3 .
epEE— MR LIBRIEODT A ) P U - 7 FEIT. iPRAEY e L 30 (10) | 1028-1035 2011




GFF v U= h b B IS RIELE ORIFEERNSF. 5

PepE— 5T i R . RIE & i 19 (6) 543-552 2011
FEIRFIE ZFEMETLE - EHEREHRICTT 2 RERE MRS 30 (10) | 1060-1063 2011
FIRAIE, LA SRM{VIEIZ 31T 5 o B-crystallin & osteopontin® B 5 BEERGaJE - 7 LA ¥ —F 55 223-228 2011




IV A FERR D TIATH - BRI



Annual Review % 2012

201241 B 25 H %47

Ak R S



Ol #'R2

7. BiBE - REMRR

1) SHRMEELES Thl7 f#Hid

TS - SEEREREL Y ¥ —REREFAERER  ERRER

B N B

key words multiple sclerosis, Th17 cell, EAE, plasticity

E B :
THRERONET 2 EREEEER, $HREEL
fE (MS) ORBOEBICHEATS S, Th17iH
B35 7= I B E X L7z CDAR e~ Lo — THIRE
T, RIEREREZL VA AL VILITESE
BRETSIEREREL, BENEH, 7L
¥—, BIUECABRRERECB T 2&E I
WOFEFENEA T WS, ThI7THEOZEE I
X v Thl#ilE & Th2flfED/NT v ATMS 2 EfE
4 32Thl/Th2,85 54 A 13 Bh, ThlflE &
Th17#HEOHEERREDCREEES TR LEX
shTw3, —7F, BETIRTh7 s HEE
THllE L BB oo LERE b5, 2 ThlflEa~
OSERENSAR 6N B R E, Thl7HEOAEE
MEEEI 2> T3,

B M|
Th17#EEI-172EE£ T 3CD4BE~ L
N—THET, FETh1HELThfE L 2B
s LR E WA MEEE LCRES N, MS
KB BREEREOVTREZIL TRV, B
Sl TIEEIENS LB £\ ) MR OBENH
%. BIEOIEE L LT, ThI7THRES, B ko
CIREAETHEIED Th I WEEHRT 5 T
BEORER I n—X7y 7ENTw3, MSO

REEI BT 3 Thi7HEOEEESEHI NG —
¢, IFN B DRERIGHE & Th17 MREEE D
SOMENREIN TS, SHREMSORESR
SEAT B EMEo—> £ LT, Thl7#EzIE
LEHE L, BEASOREIDRITTRLTE
RDENTWV B,

A, ZREBERThIREM?

%% FNEE(LAE multiple sclerosis (MS) &,
BERFERORENE X VEHNSRERFEL
T3 PEHEROREENEER TH . BED
5 SEMNTRAES DEFISEHR L ER2RD
BERE. (% - EFEMS) 2E528, FIEP
55~10ERBT 2 L, —HWOEH CIIHEER
ERPTEITIEREESER &7 (OX
ETEMS), %7:8% - EREMSORBENS
TIZ, B ETEEZIZENLSS (—X
WAEMS), BEMAIERL, EBE (k>
BiE), NEZ, EEESEDsh, BREAK
HZL P TARBED BRI Lo NnT»S, L
2L, BMRETE, BER0EHICEEROEE
NED 5N, BE14,0004 % BT EEVEEE
EEEZREL L TERINTLS,

MSDEE IR W EXARET, R LFEERZED



254  Annual Review ##% 2012 [, &fEEE 7, Bl Sodss

BRETH 5 WREND 20, EERZHEETFD
SAPRBEESTTHB I LR, Vv BhpiE
I LGB0 ES e, s, BOaERERER
THEY, BR - EEAMSOBIETHEEDB
MEDES T 2 EEREROBENKE L, BT
Hicikderuy 7y —ORBRAEEAZ Stk 3
BRAGEROBEPAREVEEL SN T2,
CD4 [z~ <~ THERE T helper (Th) 3
BRERD TH4%) ThHh, MSOERI BV
THRLEZZEE2ES. ThilEoSbicowT
&, 74 —7CDABETHRBEAERRZ22 T
THEELL 22V - THRESET 28I, BE
DY A4 AL VEEILEY, Th1 ETh2o =
DELZREEVPFEINZ L v T
1980 EARICERENLY, Ta2bs, IL-120
FETCIRIFN y 2E4£ T 5 Th1fE» S L,
LADBET TIRIL4, IL5, [L-137% &% EE
5 Th2 IS 6T 5. BB ICHIEAR
MRREHROBERE L, BEIRGEEDY
VWX —RBIcEL 3. mEREWICERL
ThI-Th2DR 5 v AW, L R EREPES
FREERHET B LV IEZM, »pwWw3 [Thi-
Th2,% % % 4 A Thl-Th2 paradigm; T3 5.
CDNRFETA LTI, FER - PLLF—EEE
TRERTh2EMIC B> TWBOIRFL, MS, %
FEIBRE, EEY Y, BETIRTh E
IREETH B LEZ 5Nz, MSIZREER7% Thl
WEEN, Thl ETh2D N5 v 2% Th2 i fE&E
IRB L TERT B LEL 5N, MSHTh
WEINRILE LTk, MSOREBHW2E=
7 VEAE (experimental autoimmune encepha-
lomyelitis; SEEARTE D ABENEHL) KB
T, ThlIfER2BOBI~EAT B LItk >T
BEAEDPTHETE S Z LD, UHOBERERE S
WTThlEE ZRBET 3 IFNy 0B 52 MSO
WEEBLERRI LR ERBTFoNns, L
L, B%Ee7TIVEAETK, IFNy OB 533%4&

ZER L, I[FNyREFRE~ Y X TEAEDH
BT3B ed5, Thi-Th2,89 ¥4 iz ks
BTEDHDEBERINB LIk,

B. Th17 D35

200341z Cua & 12 MS/EAE = Th1 B30 K
LB ER LY, Th1#E2HET 2112
Zp40 L p35 D OoDH T2y F A EBRR
n5W, IL-12 L pd02 HEFTAHOFA FAA
Y23y ) —2oDY Ty P ELTploR
% > (p40-pl19 heterodimer), E4F 7% 2 & i
I-22EBEL 20 p3s DEETFREYY RS
WTEARZHEEL, L23%EEL 2\ ploniHE
BFRE~VATEAEEEELE, Thbb,
EABZEZ TRAZREOMEZIL- 1205858 T
3 Thlfifa Tz {, L2308 E T 2 Mgt
BIENRBRENT:, BHYIFOEFLTH
% CIA (collagen induced arthriis) IcBWT ¥
AROERIE LN, BREENECREES
BT BIL-230BENCEENEE 7,

L-233FE T 32 TH I IZIL-I7A8 X UIL-
ITRZ2EET 3 LPHL I I N TS,
IL-17A, TL-17F i BRRAAME, & WEME, &
EFHRECS I I7TZEEICEE L TIL6R
TINF o, GM-CSEZ EDY 4 A4 v, e
ALY EDEESHEL, HFRREGELLER
ERETEL, BREEH, 7vAa¥—, goag
BEEHEICEDL2Y, 200641, IL-17EET
MEEA3, A — 7 CDARBMET M IL-6 & TGF-
BZMZ 2 LFEEN, IFNy RIL4I L>TH
LMF 2305 Z LT ENE (K1), o2
T 0%, BECERT2EERT L LCThiM
X Thet2HET 30 LT, oM
RORy ttRORatR2HET 2 It BREHEI N
7o, TIRIL23RFHECBEINBIL-17TESE
THEREY, Thl - Th2#lkE & 2 &% 2 5LERS



1) HEMEFEMEEE Thi7#iE 255

T ANV—THEGZ b CEE

Bi-MlEE LC TThi7#ifE, &[T 6.
RBIL-23EThI7THEOSLHEEICIIHETIE
<, Db L7 Thl7HRBEOEEN L EBFEICHE
rEZLNED,

Z D%, Thl7THREOEYENLHAEVEEL,
TRAY S5 Y vE2 (PGE2) ik X 351
ED R, VF A VBRBEAI X5 50ImED
DPThI7THEO DI ET 2 Z EPHSHITE
Niz, £, ThITHERI A A x> v ol
EOEDORBETHET VIV N, Fah—RY
2254 aryl-hydrocarbon receptor (AhR) #%
T3 LbHMEsh, BER2EDTVw3Y, &
BIL-17 DBEFRETRACB T 3 EAEQOKRE
BRBETH510 9, ZzoEHEL LT, Thi7#
FERTL-17ARIL-17F RISt b IL-21 R 1L-22, IL
-26, IL-6, TNF- q 2 EE T3 2 LBHINT
W3,

t + OThI7HiEEI DWW, BERETHL -
FEOEHEPERY, ABO—FL2VwEARE2

*34~

S, REETA P AL v OBETRSLT 3K
DBTRITRADEA LA TH S, 1+ Thl7
MO E L ¢, NKiE, NKTHIEDO > —25—
TbHBCDI6l2HETs LW, rEnly
ZAMECCR6 2 HHT 3 = L 12 @i opisc
oI d Nk,

C. MS&Th17#HEE

MS DYEEEZ S AW B e, MSIKEEIC

 CD4BME (8 X UCD8BIED) IL-17F M

DEETS I LMHEIN T3 Y, MSEEIC
B2 Th17HBEOEEMEICDWT, CDABET
s BT 2 IL-17 EEMREOS &% Kb &
P& EENE cerebrospinal fluid (CSF) CTHEL 7=
rza¥, MSOESE CIxThIME, Thi7H
e BT CSEFrRTE MM L Tl (1L,
Mg B\ T Th17 #AEIE Thl i & H —#54
), MOFMRBEE I ThI MEZEMNL Tw



