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NPY HEKREEOEOMAMICE - L b HAEHT 50 E#H <5 1.0, 2RBRGE (BIFR0~
308), FEMEGH (BIERO~10H) . BIERKRGH (BIERIO~30H). xR (PBS) BESH T
BT,

NPY DEHRERICEDOLHS G T 2005257, YIR agonist #@ORSLAwT R0
! Vf\"ﬁ'ﬁ%ﬁ]ﬁ&ﬂwlﬂﬁ@%f\"f% FEAERIIHH CHE L, <7 F FEROTANKIGE IFNy FEARE
AR, o MBI BT BBIERTF FERNE 1gG 74 v 54 7EMBBIE L foo & 5l
BCARLABAERIE<7F FT3 OMERML 2%, BEHERE L RBIEv Y RKBALT
passive EAE 2% L, BB LB L, $H<7F FEMEIC YIR agonist 2ROS L1~



U AM o, THIKE 2 QU IEE SR L . BAEOA LT - 72~ 20 THIKEE 72 (EBURURRAR
EEBIRBIERTF FIAA T TR L, ]MISHEDZERA RS U 1,

(IS

NPY #4554 & 0 kG EAE G#sansd (1A, B, Y1 ZHREGEAERE BIBO
3304 % NPY &ialificfi’34 5 & NPY ok % EAE MHEIRAEAL (%1 C)e YIR agonist
BIEHETS NPY &% EAE MIESR£R L, B (D-His®] NPY LBV THETH - 12
(¥ 1D) o2& b NPY itk d EAE MIEEAIZ Y1 ZBERENLTVWAT &N at, JDRD
VI oHER I YIR agonist & LT [D-His®*] NPY #}]uv. NPY ofEHAEKIL 7,

A 57— 50pgNPY B 60 -
— PBS
4 - T
o 50 —
3 40 T
. S :
n oy 40
K 21 3 i
i i |
Ing
Lo ﬁau_.
04 T T T T T T T T T I )
0 4 8 12 16 20 24 28 32 36 40 0.01 o041 1 50 PBS
ﬁE NPY (ng/ml)
C 5 NPY. D i
1-0- +BIBO 3304 5 7 =3 [D-His]-NPY
—a PBS
41 4
31 q -
™ N
N 2 N
> h
= = ]
0 T T o seeeEt——r—1—1T—1
0 4 8 1216 20 24 28 32 36 40 0 4 8 12 16 20 24 28 32 36 40
WH i

BE1 NPY (k3 EAE DO#pH|

C5TBL6,/J = 21z MOG 85-55 ~7# FEHOT EAE 2#HHE L 1,

At EAE #8IFC NPY (50ug kg #5345 &, EAE SiHEls s,

B : NPYDHGREAEZ TA L E, NPYIREAE% A RIRVEICIE L 7,

C : EAE FERC NPY & Y1 ZFEBPOE 00pg ke 28545 &, b REs i,
D : EAE #FEIFC Y1 ZEART7T=2 25354, BHE 00leg /ke) THHEIE i,



X542 ® YIR agonist 24 % EAE M#lghRd, FEY (BEAE #-0s X 01080]D o MRICE
BUBEA&ICBR s, RBEHR (EAE FEERI0OBHRLME) oficiS L EEoonidsh-
fo (W2) —F ONPYOWMEEH BEAERR KL H4Th o, BIEROBIICEH T HhRIL L

T &R,

57 =¢= Y1R day 0-39
~0— Y1R day 0-10
41 =4 PBS day 0-34

FERAY

E2 NPY o 5RHiEIc&3 EAE NHBDEDER

EAE £#%H# Lk &, [D-His”] NPY 228458 (FHR 0 ~300), FEM (EFER 0 ~10H)
THG L, X (PBS) Be58F &L 72 FHEHRS LB @RS R SN b, R
IEBR MRS LG R3RAED o hidh - o,

BT BAEHIE A~ DREILES YIR agonist 10k > TED LA REALT 2 hE2E,P DL D, w7
ZMENORE~7F FIFRE] [gG T4 v ¥4 7R EBE L E A, YIR agonist 385 Licey
2T [gGla #% PBS 8t b~ EHRISE L, 1gGL TgG2a s LR L TH Y. BIFRE~ D%
WINEDS Th2 R LTwa I Edmmgant (K3), £, YIR agonist 2 G LAwy 2D ¥
SEB L UMD < 7 F FEERAS RIS E IFNy EdfEE2 i~ E A YIR agonist %%
L Ltewo 2T, BRE<7F FERNTHROBRMMKIGCHELZBR S Eb-tbOD, £ IF
Ny ARG ERECOHENTE D BIEENORFIGEN Th R LTWD LR s N
(4



A

158 1 NPY 12 ——
1.25 - :2}";53}:‘::" 10 ZZ2 [D-His}-NPY
- COF7 P3NPy
8- T . reS
g ¢4 [
% e
S 44 | .
g ‘11 %
24 | /
o LEE — 5

B3 NPY C&A3MFARDOREMEHERLN IgG 74 VI A TDER

EAE #ZFH L/z= 7 21C NPY. YIR agonist 285 L, MiFF o4 MOG 35-55 #iED
IgGl, IgG2a 74 v ¥4 70 OD fEEMITE L =,
A :NPY, YIR agonist ([D-His*] NPY, [F7, P*] NPY ) 58Tt IgG2 @ OD ffi
PHEILIE TS » 72,
B : NPY, YIR agonist 858 7Tid, 1gGl,1gGla B FEEICGHETH - 12,
NPY, Y1R agonist £/ T THIfEILA Th2 HiFL TV 2 EEZ o5,

B
15000 7] [D-His®)-NPY 15000 - o [D-His26]-NPY
[ T MR PBS
12500 PBsS & 12500
Py
- | £ 10000 -
= 10000 s .
2 . 2
7500 £ 7500 -
iy 2
= E
L >
5000 £ 5000 -
. x
sl Wi .
1] 1 0 100 4 1 10 100
MOG (pg/m) MOG (pg/mi)

B4 NPY IC&B3THED Th FH&
C57BL6,/J = 2% MOG 35-55 ~7F FTHEE L7, YIR agonist 285 L. U v/ vHi
MO ~ 7 F FERNIIMEKIGE £ OO IFNy EAREL A~
A YIR agonist 2854 5 &, MOG 35-55 Fr# M THIlD IFN ¢ sEASSE RIS S i,
B : MOG 35-55 M THIREOBMEMIG I H SR ZERR LN D - 1

FloRTF FEFEER YIR agonist Z2OHES Licvo 200 Y Eifila s BEkRsHBL T
passive EAE %3FEH L2 & 24, YIR agonist #5450 X OMIEAIC L 5 passive EAE
HEHE(L L 7.



& iz NPY PERY 2 s THila o » kg (Ml (APC) L ohiikald s, =7 F
FREVEIFIZ YIR agonist 2RHE G Licey 26, THIRE /213 APC 2478 L., <7 F FIME
DHEIT-Tey ADOTHME 212 APC & &b ITBERTF FELAFTH&LLEIA, YIR
agonist 25 Licv v 2O THlEER WL &nA [FNy EAESIHE E LA (o) %0
NPY W THIBIC/EH LT Th2 fiff 24 T3 EEZ ot & REHIMEIT CD3 AREMH LT
Syl U7 THIRE % %83 25, YR agonist 2FEMLTE IFNy EASEFIEN L 2 &6, NPY
GEETHIDCEHT 5 2 AR s,

A B
agoo 410 6000 -
B 100 poy/mit MOG
2500 4 3 5000 -
a
L
= 2000 - o 4000
S E:
S
8 1500 - S 23000 -
n3 2
i 1000 £ 2000
-
£
500 T 1000
-
0 - o
Tecel + + + + - - - - Tcell + + + + -
treatment treatment
APC + + - - + + - - APC + + - - + +
treatment treatment

E5 NPY IZ&3THEAOER
MOG 35-55 ~7F FREIFic YIR agonist ZRALS Licwo 25, THIFRE 2355
PORHI AL . T F FEFOAEIT oo vy A0 THIKE 22 QPRSI E & b
MOG 35-55 <=7 F FLEFFE F TR L 72,
A TURBORHE (APC) idphd o9, YIR agonist 2HE L~y 20 THIRAER WL &
EDAH IFNy #EHESIIHIZ N,
B BMSIARLAZRILSNE D - .

[ %]
NPY i EAE ##iF]4 251, YIR agonist i3 & D {EHETHENICIERT 2, Zhid NPY

OIMEIEL YIR HFRTH L I LB s N5, 0% O EAE IR 12 Fic RIER O FHEH
KBWTh-E bM<, FREESKIEED IFNy BEH Thl #ilED Th? Biflck2bDEEZ 5
s,

AOGOEEBIE S T E G ERN - BHNR F L ATHBI MY, Z0BFE L TR E QI
Tl VO EREBEOROMETIERICES 4 2 NPY OX S BIESBNMEL TV afferdnd 5,
NPY ZAGEEYE L ERIL, Fiicaidison MS BicbATE s 8bh 5,



[ 4 3@

NPY & Y1 Z%{FE%2 LT EAE OEREREEIELT 55, FAL FECBLTHETH -
7o Thid NPY i THIBCc E#AER L. HERIGYE Thl #ifuo Th2 v 7 v 2/EL 2w ThH B &
HEATE 72, NPY 2FEAH0IC LT, 8 ER7F FE VS AR & s RoME B b 5 5t 084
o, MS RSN TE 5 EBbh s,
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ZRYEELIER RE~NORMIZED 3V v ~EREHES F DR
sALAREEREERERRAN = 48 B B

Lo

Z %R {biE (Multiple sclerosis: MS) 3, PlXFHRERSIREIN S L O RN R EZ RS &
AR E 3 5 KA R O RAEYERBEMEERETH », CD4 fkdE © HiF Interferon v (IFN7) %
4534 4 1A helper T (Thl) MilaORERBA~0ORMERE LT 3ACREREEEZ AT
Bo

¥x OB T AR~ ORECEb 5 &S T WA, e dliELiEE bicBib 57 €
714 v THIRSZEES TIZEE L. MSEE~ 0o 2K fOFEZHS T %,

ATAE, feiEtmid o 2iEt(bic B o, MEICHRENSERE R - e Dr e84 Y RUTES
A vIEABRES N, A2 SRFOSEICET ZRE~OMb Y PFEHER TV S, & Zid Thl
fARITIZ CCRS % CXCR3 2%& L, —4 L4 FA2 @\ D4 5 28 helper T (Th2) filaT
it OCR3 % CCR4 A5 REMICRBIT 22 Eh 0, Thi-Th? b 2% DEBETRIMEL T B,
MS icBWTbLic CCR5 ® CXCR3 0B+ z 0 ) # v FofihoH &, KEFREEORE -
R EDREEARL SN TR, £/, RELIEICBD A naive THIE® BHRMIRE O WL I8 < S
TErENA CREE CCRT BHE SN TEY ARBEFNCHRE ST EIHARERICEY
% CCRT B PRI 5 &3, P RO QO REREEE 2 5 ETHEkE Y, £/ MS ©
REEICHE D THIRIZER (ATRYV A5.2M0) »BEb0 5 LHBERMMEAED I =) VIFERMEER
(MBP) #HEITHEC BT 58P ORESNTE D, IBHOENE LToEHERTWS, L L
g X AERSE . HBICENK T ORI EEROEERNTT > T 30 RAHTH - 72, HiER
R « B D0 ) v BRI BT BHE DI, MSORREIC B 1T 2 BRI S 3 ORI R
T 5 THIOBEAIEE S 2 L THEETH 5,

TarE, choo ) vosEROTEHAL RO 2RT2ERET 2 C Ltk 0, WEOER - T8
HWOTREE ARG T A S L2 HE LT,

HRE=

ZFMEELE (multiple sclerosis; MS) 13, H# & B2 0 KO BEMEORIEMRMEE TS
b, PEOHIAENTIRE T 2H0REREEL SN TVWAY, REZCEOWEBIIAELELARE L
B RHEshTv v, MS ORBICE VTR, TSI ECEET 5 THke 7 ) 7/
YA LA vRrEALLCERBL, S50 OTHAPY w2 07 » — V&R L THREREF
R E NS T STk D RERIGHEMRE LB, CDABE~ V- THIBRER, Ficf v 9 —7 20y
(Interferon 7; IFN7y) 223Wd 5 1 #~A Y —THIlg (ThD) &, Tif vy —m1F 24



(Interleikin 4; IL-4) %434 5 2 B~ 2 — THAM (Th2) A ES A EH, MS OREC (34«
Thl B4+ 1 bAh 4 v THB IFN7y @ Interleukin-2 (1L-2). Tumor necrosis factor a (TNF
a) PERT A EBKRECREEINTV S, FE0A v 3R HEE UEHL T 2B/ v 1 b
A4 2T, HIEZ TIR1IBEOSZEE (CCR1~10, CXCR1~6, CX3CR1, XCR1) ®40fELl Loy #
v ¥ {CCL1~27, CXCL1~15, XCL1~2, CX3CL1) #MRExHh T3’ Hic CCR5 ¥ CXCR3 &
fEtEfba /o Thl SR RBI L, —F4 CCR3 © CCR4 & Th2 ks BE T &80TV
%%, MS BHO#MEP D CD4 MRl - Biiim 1oz 4 5 THikA CCRS  CXCR3 g T
5T EHRENE™, 4, CCR5 © CCR1 © ) # ¥ FT& % RANETS ® MIP-la # MS @
e 7 s &0 A EBRNACRERMETRRA (BEAE) OFECS W TRE~OHEZ M EE %
a2 L, CCRI~3 DIV H Y FTHSE MCP-1~3 28 MS o7 A bto /) 7w /o7 »—
VERBT A ELE, MS ORBIEERTYEA4 v BT Eh 4 YEREORBAMES LTV
ZIEMRENTL S,

CCR7 ® CXCR4 3+ 1 — 7 THRICREHLTWETYEA( VERETH L, INSDFA—FT
R ) B D SRR IC B4 5 CCRT o) # v FT&H % SLC © ELC &XIE 32 &
k- TY o THIRGBBICRA L. IR L 2R RERY TR E RT3
CCR7 (Gt central memory THHfd (Tem) - HEVURIEREZ U LR RIERICELE L THeH»
A7 =27 7 —BEEEZRMT S CCRT BYD effector memory THIIE (Tem) ~&4{k¥ 554, H
CHRBREOHEEBICB VT, COMRETHRECEZERL, FOoL ) REEMETHER ¢ 3 D3R A
WA B, B RN ECRBRE L EZ SN T WA MS OERMII R O kP © sk 55
FFToIn o OMIEEEZAHTS 5, RFiMEIREL T, BRMCREL T A THESED X S
5 THIRISERIRD clonarity Zff-» TWaAMEEET 2 - &3, REIERELEE ST 5 LTERSE
WhHDEEZLSNB,

MS DIREBICBH A rEh 4 Y RUETFEAA YRFEOTHE LT3, ik Rs Thl Blres

v ERE (CCR5, CXCR3) MEAICHEEAT L LBl shTwa, Th2 Blyreh ot v
ik (CCR3, CCRY) ®#nfhosr =44 v SEEORRIZ PRI TE LT, ThoDsaT
OWE & OBEP 2 £ ) —THIKY 7€ 5 b OBFESHLTIRAV, KPR TR, BEAeZ TIHES N
TW3 ) v Dy €4 4 »Z3/(E (CCRI~CCRT7, CXCR3, CXCR4) KRU—) #v FOREH%
MS#E# O REE, TR O KRS & 8K, & oicid MS SRNOBEREIC B O T L 7,
T SICKMIL » R OBIRICE 5 CDR3 spectratyping & & b THMZAEE L Y-+ ) — %R
FLie. IhoomtcL p MSOREEICREME 2 EERES W BEAENTEE MS ©
TREEICME L 7o /AREE OB R » b 0 L s h 3,



BMEF*E
Wwo

HREMT MS BE21%Y (158, A6 A, ETERM34.2110.25%) TRIFZT-1. MS O
Wiid, Poser & DZMEEECEV, MS Mo RFELE£ZZ S50 bDevic B, ADEM, Balo B7
ERFFA L Ui, MEFIE VT, MRI T MS OB#RE S ZA 50 2 F R0 P RREA
RSN TH Y ELFHRRRMEFAICES L THRKIERIc—8Y 22 NEL MRl THRHL
FHFAEF L, RIS BBES . BRI Yl vy —7snvPrFal P, REeiiH
OERREM RO LD & L, 2FFHRIHC AR P HERORINET TV, 6 ADBHTREEZSGLLE
TAFaf FALVREE (AFAL7LF=yo ] Bfdx 3 A ROBERI (68 2 ~ 3,81
Db AW O A REL L, BEAR T O LR BT L, BEMHELRE (L8 A, B
4%, PEAEE2T.34.06) oFRMIAR V., BEEOEEBUNBELE LT, ERAMEHER 5 CEEAR
30813068, JERITMRBOH NEE2 R, B2 -0 VEB2H, Y—F vV vRLIA PG
FHD5.TT1L.76%) AV oo AR, HIERFERFTRREZE2OBECEL, BEOMEERT
fibhi,

s ik
1. U v ikasr ek
KiEME EDTA AbD~</ vz b HBFEREME (Free, B5) CERE#E. Ficall-Paque

Plus (Pharmacia Biotech, Sweden) < THi&Em.L8EL. ) » YIROGFIL T LR A Al L AR
MEkE & FERERERE L 7o, ML 720 v ¥BRid = 5 PBS (Phosphate buffered saline) iz
T 2 |ngEF#E, Lysis Buffer (155 mM NH4CL, 10mM KHCO3, 0.1mM EDTA) 2T 5 43fElALEE
LT ARMEkEBF L. PBS 0T 2 [t assay buffer (0.5% BSA, 2mM EDTA i1 PBS) ic
RS, BRI, B EEL L THAEIER L, $EFR assay buffer iCBBix &1,

2. 3A5—7a—-HA A Y-

3AF—7v—F4 AN -G, HEENGHEREIOEHC THRITL . 1 X10° o

assay buffer W= d7, 209 e FETTw w2 7k (4°C), MlaER 1 TRL UK
DA G H B THK ETNILE Bz, KB, assay buffer T2HEEHEL 72, TN TORILIE
ST THEIT L 720 M3 FACS Calibur (Becton Dickinson{BD), San Jose, CA) T, &
= — 77— DT 2 REfT L 7o, R UYic, BIAEEDE (FSC). M#EELDE (SSC) 12T gating L.
DAL 2hER | X10° Ho U soBRic B 2 B8 &% Cell Quest v 7 b
oo TEMOWTEITL -, HiTFEHIKET 2, Mann-Whitney's U test & % W3 Wilcoxon
signed-ranks test TH Wk, SRIEH LA/ o0 —F viREEFIUTFTOEL TH 5,
Phycoerythrin (PE) 7~ CD4 (BD, CA). Fluorescein isothiocyanate (FITC) -~ CD4
(BD, CA), FITC -~ CD8 (BD, CA). Peridinin chlorophyll protein (PerCP) 3 i CD8
(BD, CA), PerCP 5~ CD4 (BD, CA), FITC 3~ CD4oRA (BD, CA), PE 7~



CD45RO (BD, CA), v+ F »{k CCR1 (DAKO, Denmark)., t# F »{t CCR2 (DAKO,
Denmark), PE 5~ CCR3 (DAKOQ, Denmark), CCR4 (= v 21gGl) (BRI TEA Lot
), B4 F »{t CCR5 (DAKO, Denmark), CCR6 (== 2IgGl) (HiT#5e4 L b ifk5), CCRT
(rat IgG2a) (FIEN AL 05, CCRT7 (mouse IgG, Pharmingen, San Diego, CA), PE
S~ CXCR3 (BD, CA), PE 3~ CXCR4 (BD, CA), MBRIpIAOYMERIcE, kb
L T biotin rat IgG2a (Pharmingen, San Diego. CA) *°biotin mouse [gG1 (Pharmingen,
San Diego, CA) #HBWThila# 7%, Streptoavidin PerCP (BD, CA) & THfE 51~ 72,
FHF+ Faviba—iZizetF vibv v A IgGl (CMG115, Cedarlane, Hornby, Canada)
ML 2,
3. RT-PCR
RT-PCR (2. & 2iznd MS Sk 6 ) (s R O B ED L IER O R 2§, Bt
SHREE & L CEE T E R 3 B s A B b 2o #lEke o @ RNA offith i, Trizol
(Gibco BRL, MD) % H\*7: Guanidium Isothiocynate method Ti7 - #2{%. Superscript
Preamplification system (Gibco BRL, MD) %M\ TFirst-strand ¢cDNA %5/, #EO 5=
AAYRUGr LA YEERICHT BHEN TS 1 v —£HO TS L. GAPDH £WKPED 2
¥ b =& LT hot-start PCR method (=& Y& ®t] PCR %17+ 7, PCR {Takara Taq,
Takara Shuzo, Shiga) @2T30H 1 2 4, 72—V v FRESSCTHETL 72, PCR E#d 7 #
o — RERUKFIZ THE L. ethidium bromide T4 FE BT LLEAHT L 72,
4. SREEHR LY
MS Filfgh 5 5 (REENEL OIPREATD . HRENEE 2 6o B2 B T R bk
Wi T LT, BRIEIE. 7944 2% » b (Leica Japan, Tokyo) 12T 5 ~10 ¢ m D L] HEA & (R
e, BTHERTOE L7k, —80°Cmaiifi Lt ¥7 7 « »Yihicid, 10mM 2 =~
feiEiE pH6.0 [TiRAI L, A — 27 L—=7AIWTI21C, 5 RO IERE A IE L 7, NEM
LA F v 7 = OATELD 120 3% BB LK HAKIN00% £ Foo T v 3 — iz 1bMiRE L, FD
#E410% v ¥ F ERIHE S 2 V0 i310% ¥ F (KR (Nitirel, Japan) &% TISMKIL S €
PBS (o T#EE, —RkiifE s LT A CCRT & (BD Pharmingen, San Diego, CA), fit A
ELC #i{& (Genzyme, Techne, USA), #TA SLC #i{ (Genzyme, Techne, USA), H#iA CD4
fifk. HiA CD8 #ifk (Nitirel, Japan), #iA CD4SLCA Hifk (DAKO, CA), #if- GFAP #i
A (DAKO, CA). A CD88 #1{& (DAKO, CA). i A HLA-DR (DAKO, CA) &iIhE#
fo (4°C. 1285f8D, PBS iz Tbifth. ikbLi& goat anti-mouse Envision+ HRP (DAKO,
CA} & A\ viZ rabbit anti-goat antibody (Histofine MAX-PO{(G), Nitirei, Tokyo) &= T
30L& 72, D Diaminobenzidine tetrahydrochloride (DAB) THE s €1, &K
b F ) sOHIEREOBREA L ThET L 7o
5. CDR3 spectratyping analysis
FHHREERS O 2 B0 TH B MS BH (n=42) OFFENH 5 W IZTMIEO ARIME L K



BER » DRI (n =30 2RVTHRITET>%. B4 OHIELD RNA 2581, H4 D
TCR V4EE#5H Primer %M 0T ¢DNA £fF8i L, PCR ##EE&® formamidedye ik
vy 7 — SIRA LB, MCT 24 MAMLEE L 7, 2ul %6 % acrylamide #v (30W, 21053)
= Tik@ L7, FMBIO fluorescence image analyzer (Hitachi, Yokohama) ZHMHW T, DNA
PhENES L4 5084 L, oligoclonal expanded pattern % {BHT « BEFNCRE L 72,

MRIER
1. CD4 [t T #ER
AR CD4 BRI o 3 8B r A4 Y 2EAOBT TR MS EFTI3 Thl D

CCRS ®—f ) # v FAtE$ 5 CCR2 MEHHRIC L TAEIEML Tuwizds (p<0.05),
—75 Th? Bifie> CCR3 £ CCR4 @A LT (p<0.05), CCR1, CXCR3, CXCR4,
CCR6 2 H TR AENED L -, 7 MS EFRIOHREICSY 280K &AM O LIz BL
ik, Bho CCR1, CCR5, CXCR3 oRHiE ARMpOMic BN THRICHIML Tl Dt
L (p<0.001). Berfro> CCRA @ificfy i@ LTu (p=0016), CCR3 Ei P THEK
£ RML TV (p=0.005), B#Hho CCR2 ORI AMMb ORI L Z 370 - T,

2. CD8 kgt THIK
MS i 0 Figess o ARSI CD8 BHE THiEC G 5 8y £ 4 Y ZRKORERIE, CD4 T
Ot EREOHTH D, CCRS oREH BT SBIcLL THEI (p=0.028) ML THEYH, —
77 CCR4 BAEK (p=0.03) 8D LT\, £ MS B 5 FRIFORMK & AMIMLO i
LT, #tho CCR1. CCR5. CXCR3 ORBIIFMMOMI~NTHRIZMIML TWicd
L (p<0.01). CCR3 oRHICRAEEZRED oL L 710

3. AVEREEMR ORI B Y A8y £ 4 v STERTER O LB
A0 R4 L R TR TR B IIC 3510 A AR (CD4 #f® CCR1~CCR5, CXCR3 KU CD8
@i CCR1, 4. 5. CXCR3 o&FHA) RU#ikd (CD4 Ry CD8 #larho CCR5. CXCR3
OREBIE) R £H 4 v SARKELE R L 285, FMMcE ©CREEIR THEELEY
BALIS - fo s, Hidh CD4 #8KE0 CCR5 #EHR R Ricimgkicm/ L (p<0.05). CXCR3
DOEBREHEERIL  BEERR LSVRIEES SO,

4. AWK oo CCRT a8k
RSO Tem o0 TR LA ED A, BEgP T2 MS BRI B1.31£8.0%) &,
MS TERERE (15.159.9), fEEVEEHIELA (15.5-01.9) DIFAEHLERE (7.1+5.5) whhL THRICH
MLTHO, T4 MS OFFEREO ARIMNS FESBBEORMIMIC L THEML Twi, —F, CD4
LRI 513 3 Tem SIMIOEA 3R B2 MBI Mb & FHMRERIC B L TIARMIIZILL



TEETH B4, MS [BRMFICREEDORERIERG CH~ET T 2 A o, #gkd
D naive THIFZIZ. MS BRI (4.311.6%). MS BN (4.022.0%). WHBEE (5.114.6%) &
W SR HEAE (39.7116.9%) © MS KM (39.51154%) b L THARREETH - 12,

5. MS SEECHKBOWRERREY mRNA v~ O8E)

MS S5HD5 5 4 FlIEIRBROBMACEE» S EFEDO SV A —v 2 LE WL = I/n7 7y - V0D
Bi%EMN->THB 0, De Groot SH4EIET 2 MS OWESMHTIE chronic active TH -ty —F,
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Neuroimmunological Disorders and Barrier Breakdown

Takashi Kanda
Department of Neurology and Neurological Science, Tokyo Medical
and Dental University Graduate School

Endothelial cells (ECs) in the adult central nervous system (CNS)
and aiso in the peripheral nervous system (PNS) are coupled by tight
junctions (TdJ) that resemble those of epithelial barriers and show
extremely low permeability. Breakdown of these TJ in the blood-brain
barrier (BBB) and blood-nerve barrier (BNB) may admit anti-myelin
antibodies and various inflammatory cytokines to central and
peripheral nerve tissues, exacerbating nervous system injury in
multiple sclerosis (MS), inflammatory neuropathies including
Guillain-Barré syndrome and chronic inflammatory demyelinating
polyneuropathy (CIDP). Hence, development of new therapeutic
strategies to restore BBB/BNB function based on properties of these
barriers long has been awaited. Using cultured ECs obtained from
microvessels from CNS and PNS, we investigated the characteristics
specific for these cells and mechanisms of barrier breakdown in
neurcimmunological disorders. Conclusion: (1) ECs forming
BBB/BNB are different from ECs originated from non-neuronal
tissues in the expression of certain barrier-specific proteins and
various chemokines. (2) Microvascular ECs from nervous system
share various glycosphingolipid antigens with CNS/PNS parenchyma.
(3) Scattered distribution of the lesions in neuroimmunoiogical
disorders is a reflection of patchy destruction of BBB/BNB. (4)
Mechanisms to destroy BBB/BNB include (a) Extravasation of
humoral factors and (b) Inflammatory cell invasion, which are
triggered by inflammatory cytokines. (5) BBB/BNB may select some
population of Iymphocytes to be infiltrated into CNS/PNS
parenchyma.



Symptomatic and Therapeutic Treatment of Animal

Models of Multiple Sclerosis by Cannabinoids

J. Ludovic Croxford
National Institute of Neuroscience,
Tokyo, JAPAN.

Multiple sclerosis (MS) is a human autoimmune demyelinating disease of the central
nervous system (CNS), whereby the immune system attacks myelin, the outer covering of nerve
fibores. MS symptoms include spasticity, tremor, bladder dysfunction, weakness and pain.
Current potent immunosuppressive therapies such as beta-interferon and copaxone decrease
the MRI-lesion load, and blood-brain barrier dysfunction in relapsing-remitting MS. In addition,
patients often suffer from fewer relapse episodes. However, disease progression is largely
unaffected in a high number of relapsing-remitting MS patients. Furthermore, it is unclear
whether they are beneficial in primary-progressive MS. Therefore, there is a need for novel
therapeutic agents with which to treat MS.

Anecdotal evidence, and recent clinical surveys suggest that many MS patients derive
subjective improvements in spasticity, chronic pain and spasms from smoking or marijuana.
Cannabinoid agonists such as A%-tetrahydrocannabinol and R(+)WIN55,212 mediate their
effects through cannabinoid receptors (CB). CB1 is mainly expressed on CNS neurons and is
thought to be involved in the regulation of neurotransmission. In contrast, CB2 is expressed only
in the periphery on leucocytes, and is thought to have an immunomodulatory role. Therefore
cannabinoids may be beneficial in the symptomatic and therapeutic treatment of animal models
of MS.

Experimental autoimmune encephalomyelitis (EAE) is an animal model of MS mediated
by myelin-specific CD4" T cells. EAE induction in Biozzi ABH mice leads to a relapsing-remitting
course of disease. Following the 3-4™ relapse episode mice develop spasticity and tremor.
R(+)WIN55,212 treatment of these mice can significantly reduce spasticity and tremor
associated with EAE, as early as 5 minutes post-treatment and up to 1-2 hours. Furthermore,
treatment with endogenously occurring cannabinoids or inhibitors of cannabinoid transport or
hydrolysis can also reduce spasticity.

Cannabinoids also have immunosuppressive effects. As immune cells express CB2, this

could be a potential therapeutic target for inhibition of autoimmune disease. Intra-cranial



infection of SJL mice with Theiler's murine encephalomyelitis virus (TMEV) induces a chronic
progressive form of disease similar to primary-progressive MS. We have demonstrated that
treatment with R(+)WIN55 at the time of infection, at the onset of clinical disease or during
ongoing disease can significantly inhibit clinical disease. This effect was associated with the
inhibition of delayed type hypersensitivity reactions and IFN-y responses of myelin specific T
cells, which mediate disease.

In conclusion, cannabinoids are potent therapeutic agents which may be beneficial in MS
both as a symptomatic treatment for spasticity and as an immunosuppressive agent in chronic

progressive disease.
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The 14-3-3 protein epsilon isoform expressed in reactive astrocytes in
demyelinating lesions of multiple sclerosis: Its binding to vimentin and GFAP in

cultured human astrocytes

Jun-ichi Satoh
Department of Immunology, National Institute of Neuroscience, NCNP, Tokyo, Japan.

(satoj @ncnp.go.jp)

Objective: To investigaie the differential expression of seven 14-3-3 1soforms in multiple
sclerosis (MS) lesions. Background: The 14-3-3 protein is a family of acidic 30-kDa
proteins enriched in the brain with the localization primarily in neurons. Seven isoforms,
named 3, v, ¢, §, 1, 8, and o, form a dimeric complex which acts as a novel type of
molecular chaperone interacting with key signaling components. The 14-3-3 protein in the
cerebrospinal fluid (CSF) prowvides a diagnostic marker for Creutzfeldt-Jacob disease,
although we recently showed that it is also detectable in the CSF of MS patients at the peak
of acute relapse, suggesting that this protein is a marker for extensive brain destruction
(Satoh et al. J Neurol Sci 212: 11-20, 2003). However, it remains unknown whether the
14-3-3 protein plays an active role in pathological processes of MS. Methods: Brain tissues
of four progressive cases were immunolabeled with a panel of isoform-specific antibodies.
Pure astrocyte cultures were established from human neuronal progenitor cells incubated in
the 10% FBS-containing culture medium. The 14-3-3 protein-binding proteins were
identified in cultured human astrocytes by protein overlay on 2D blots, mass spectrometry,
immunoprecipitation, and double immunolabeling analysis. Results: Reactive astrocytes in
chronic demyelinating lesions expressed intensely B, €, &, ), and o isoforms, among which
both ¢ and o isoforms represent a highly specific marker for reactive astrocytes.
Furthermore, the 14-3-3¢, T, and f isoforms interacted with both vimentin and GFAP in
cultured human astrocytes. Reactive astrocytes in MS lesions coexpressed vimentin, GFAP
and & isoform. Conclusions: These results suggest that the 14-3-3 protein plays an
organizing role of the intermediate filament network by bridging vimentin and GFAP in

reactive astrocytes in demyelinating lesions of MS.



"Evidence for functionally distinct mouse NKT cell subsets based on tissue
of origin and CD4 expression."”

Dale 1 Godfrey', Nadine Y. Crowe', Jonathan Coquet', Stuart P. Berzins', Konstantinos
Kyparissoudis', Rachael Keating', Daniel G. Pellicci' and Mark J. Smyth?

1. Department of Microbiology and Immunology, University of Melbourne, Melbourne,
Australia
2. Cancer hminunology Program, Peter MacCallum Cancer Centre, Melbourne, Australia

A paradox in the field of NKT cells is the diverse range of effects ascribed to these cells,
ranging {rom promotion to suppression of cell-mediated immunity. NKT cells are
essential for promoting tumour rejection in both methylcholanthrene-induced
fibrosarcoma, and B16 melanoma mouse tumour models, yet in other models they have
been implicated in suppression of tumour rejection. Similar conflicting evidence has been
presented in autoimmune disease models, including EAE in mice. We have shown that
adoptive transfer of NKT cells from hiver of normal mice into NKT cell deficient mice
could fully restore anti-tumour immunity, and that this required IFN-y production by the
NKT cells. We sought to determine whether this was a general characteristic of NKT
cells, and therefore compared liver-derived NKT cells to those from other tissues
including thymus, spleen and bone marrow. Surprisingly, only liver NKT cells were
capable of medtating tumour rejection. Furthermore, when liver NKT cells were
subdivided into CD4" and CD4  subsets, the CD4 subset was found to contain nearly all
of the tumour protective capacity. The impaired ability of thymus-derived NKT cells to
mediate tumour rejection was partly overcome by isolating these cells from IL-4 deficient
mice, suggesting that production of [L-4 inhibits the anti-tumour capacity of NKT cells.
This raises important questions about the differential role of these subsets in various
diseases in which NKT cells have been implicated.



Cytokine and Chemokine-Mediated Regulation of iNKT Cell Activity in the Protection
Against Type 1 Diabetes.

Terry L. Delovitch, Ph.D.

Autoimmunity/Diabetes Group, Robarts Research Institute, and Department of Microbiology and
Immunology, University of Western Ontario, London, Ontario, Canada

A deficiency in the number and function of iNKT cells mediates the development of type 1
diabetes (T 1D). Previously, we demonstrated that activation of iNKT cells with the CD1d ligand
a-galactosylceramide (a-GalCer) corrects this deficiency and prevents the onset and recurrence
of TID in NOD mice. To investigate how o-GalCer enhances the number, function and
migration of iNKT cells to secondary lymphoid organs in NOD mice, we conducted gene
profiling studies and showed that a-GalCer treatment selectively increases 1L-4 and IL-10 and
decreases 1L-16 gene expression in the spleen. Protection from T1D was observed in NOD.IL-
10" but not NOD.IL-4" knockout mice treated with a-GalCer, indicating that expression of |L-4
but not IL-10 is required to achieve this protection. Given the importance of CD4" T cells for the
development of T1D, we examined whether 1L-16 directs the recruitment of CD4™ T cells to islets and
promotes islet inflammation and islet § cell destruction. We show that IL-16 mediates the pathogenesis
of insulitis and T1D in NOD mice, and that treatment with an anti-IL-16 mAb protects against T1D even
when administered after the development of invasive insulitis. The protection from T1D induced by anti-
[1.-16 mAb treatment involves the reduced trafficking of CD4" and CD8" T cells to islet lesions, increased
susceptibility of CD4" T cells to apoptosis and a dependency upon CCL+ activity. Administration of
anti-CCLA4 to anti-IL-16 treated NOD mice reverses anti-1L-16 mediated protection from T1D,
suggesting that CCL4 protects against insulitis and T1D in NOD mice. Importantly, these findings
support the notion that IL-16 may antagonize CCL4 function in vivo. Thus, by the control of
expression of 1L-16 and CCL4 and their receptors, immunodulation of iNKT cell number and
activity by a-GalCer treatment may profoundly regulate susceptibility to T1D.

To determine how CCL4 confers protection from insulitis and T1D, a model of intradermal
gene transfer of CCL4 by a non-immunogenic HSV/EBV hybrid plasmid vector (pHERO8100)
to NOD mice was investigated. NOD mice were administered pHERO8100-CCLA4 (1 pg/dose)
or empty pHERO8100 intradermally once weekly during 3-14 or 9-14 wk of age, with similar
resuits. One week later, protection from insulitis and T1D was observed and correlated with a
relative decrease of islet-infiltrating CD8" T cells, reduced surface expression of CCRS5 on spleen
and islet-infiltrating CD8" T celis and increased proliferation of spleen T cells accompanied by
the elevated secretion of IL-2, IFN-y, and CCL4. These spleen T cells adoptively transferred
significant protection from T1D. PLN-derived T cells from these treated mice also produce
elevated levels of CCLA, and display a 2-fold increase in the frequency of CD4°CD25" T cells.
To investigate whether pHERO8100-CCL4 induced protection from TID depends upon
decreased recruitment of CD8' to the pancreas, NOD.8.3 TCR transgenic mice were (reated
weekly from 3 wk of age with pHERO8100-CCLA4 (1 pg/wk). This treatment significantly
delayed the onset of TI1D by 7 wk, suggesting that CCL4 blocks islet-specific CD8" T cell
recruitment to islets. Our data show that CCL4 may function as an anti-inflammatory chemokine
in the protection against spontaneous T1D, and suggest that this protection is mediated by
downregulating CD8" T cell function and upregulating CD4" regulatory T cell activity.



A possible role of NKT cells in the development of atherosclerosis
Kazuya Iwabuchi (Immunobiology, Inst. Genetic Medicine, Hokkaido University, Japan)
Atherosclerosis is an inflammatory vascular disease that involves components of both the
innate and acquired immune systems. Previous studies have suggested that lymphocytes, which are
detected in atherosclerotic lesions in both human and mouse, play a pro-atherogenic role.  Recent
studies have focused on the role of different lymphocyte subsets in the development of
atherosclerosis. NKT cells constitute a unique subset of lymphocytes that express surface markers
and have functional properties of both T-cells and NK-cells and recognize lipid antigens presented
by the major histocompatibility complex (MHC) class I-like molecule CD1d. We assumed that
NKT cells may be involved in atherogenesis and examined the potential role of NKT cells in the
development of atherosclerosis.  NKT-deficient CD1d” mice, when fed an atherogenic diet, had
significantly smaller atherosclerotic lesion areas in comparison with wild-type mice.  Conversely,
activation of NKT cells in apolipoprotein E* mice with glycolipids during the early phase of
atherosclerosis enlarged the lesion areas. NKT cell activation in apolipoprotein E* mice with
established atherosclerotic lesions did not accelerate disease, but decreased the collagen content and
increased the number of foam cells. Development of atherosclerosis was associated with
detection of Val4Ja281 transcripts in the atherosclerotic arterial walls, indicating that NKT cells
are recruited to these lesions. Macrophages incubated with oxidized low-density lipoproteins
showed enhanced CD1d levels and induced NKT cells to produce interferon-y.  Collectively, we

conclude that NKT cells are pro-atherogenic in mice.



Role of NKT cells in the inflammatory response of experimental colitis in mice
Yoshitaka Uenol, Shinji Tanaka2, Takashi Yamamura3, Sachiko Miyake3, and Kazuaki
Chayamal

1 Department of Medicine and Molecular Science, Hiroshima University, 1-2-3 Kasumi,
Minami-ku, Hiroshima 734-8551, Japan.

2 Department of Endoscopy, Hiroshima University Hospital, 1-2-3 Kasumi, Minami-ku,
Hiroshima 734-8551, Japan.

3 Department of Immunology, National Institute of Neuroscience, NCNP, 4-i-1
Ogawahigashi, Kodaira, Tokyo 187-8502, Japan.

Background & AIM: Natural killer T (NKT) cells appear to play a key role in the
development of various autoimmune diseases. However, the pathophysiological role of
NKT cells in inflammatory bowel disease remains unclear. We have recently
demonstrated that colonic mucosal NK-receptor positive T cells (CD56'T and CD161"T
cells) are decreased in the inflamed mucosa of patients with ulcerative colitis. To clarify
the mechanism by which NKT cells mediate protection against intestinal inflammation,
we investigated the role of Val4 NKT cells in a mouse experimental model of colitis
induced by dextran sulfate sodium (DSS). METHODS: Colitis was induced in
C57BL/6 (B6) and Jal® NKT cell-deficient (KO} mice by oral administration of 1.5%
DSS for 9 days and assessed by body weights, bloody stools, and colonic mucosal
injury. To examine the role of activated NKT cells on the protection against intestinal
inflammation, NKT cell ligand, OCH or a-galactosylceramide (aGalCer) was
administered on day 3 after induction of colitis. IFN-y and IL-4 levels in the
supernatants from in vitro-stimulated colonic lamina propria lymphocytes (LPLs) were
measured by ELISA. RESULTS: Mice deficient for Ja18 NKT cells had more severe
intestinal inflammation when treated with DSS. Administration of a single dose of OCH
on day 3 of DSS treatment attenuated colonic inflammation in a Jal8 NKT cell-

dependent manner. In contrast, treatment with aGalCer did not elicit protective



immunity. OCH but not aGalCer improved the IFN-y/IL-4 ratio from in virro-stimulated
colonic LPLs on day 9 after DSS treatment. CONCLUSIONS: The present data
indicated that activation of Val4 NKT cells plays a pivotal role in mediating intestinal
inflammation via altered Th1/Th2 responses. Therapeutic strategies designed to activate

specifically Va14 NKT cells may prove beneficial in treating intestinal inflammation.
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A modified Glycolipid ligand, OCH Suppresses Collagen-induced

Arthritis by Inducing Th2 Bias of Natural Killer (NK) T Cells

Asako Chiba, Takashi Yamamura, Sachiko Miyake
National Institute of Neuroscience, NCNP, Kodaira, Japan

We have previously reported on a modified glycolipid ligand OCH for CD1d-
restricted NKT cells expressing the semi-invariant T cell receptor (Nature,
413:531-534). OCH is an analog of a prototype NKT cell ligand, alpha-
galactosylceramide (aGC) with a truncated sphingosine chain and stimulates
NKT cells to produce IL-4 predominantly, whereas aGC would render NKT cells
produce both IFN-y and IL-4. Here we show that OCH suppressed development
of collagen induced arthritis (CIA).

C57BL6 Mice were immunized intradermally at the base of the tail with

100 ug of chicken type II collagen (CII) emulsified with an equal volume of CFA,
containing 250 ug of H37RA Mycobacterium tuberculosis. Mice were boosted by
intradermal injection with the same antigen preparation on day 21. Starting from
day 21, mice were injected intraperioneally twice per week with either OCH or
aGC at a dose of 500 ug/kg. Arthritis development was monitored by inspection
three times a week, and was evaluated by histological examination on day 60.
The level of serum antibodies to CII and cytokines were measured by ELISA.
We also examined the effect of OCH on CIA induced with bovine CII in SJL
mice, which are known to have reduced number of NKT cells and susceptible to
CIA. OCH treatment effectively inhibited development of arthritis both in B6 and
SJL mice. In contrast, administration of aGC didn’t suppress arthritis.
Histological analysis revealed that OCH treatment protected against infiltration
of inflammatory cells and destruction of cartilage and bone. We next examined
the effect of OCH on CIA induced in CD1 knockout (KO) mouse in which NKT
cells are deficient. CIA induced in CD1 KO mice was not suppressed by OCH,
indicating that the protective effect for arthritis of OCH is dependent on NKT
cells. Neutralization of IL-4 and IL-10 with monoclonal antibodies abolished
disease protection by OCH, which indicates a critical role of these cytokines in
OCH-mediated suppression of CIA.

In summary, we demonstrate that a new synthetic glycolipid OCH
suppresses CIA by inducing predominant production of Th 2 cytokines by NKT
cells. The lack of polymorphism of CD1d and cross-reactive response of mouse
and human NKT cells to the same ligand indicates that targeting NKT cells with
OCH may be an attractive means for intervening in human autoimmune diseases
such as rheumnatoid arthritis.



The clinical implication and molecular mechanism of
preferential IL-4 production by modified glycolipid-
stimulated NKT cells

Sachiko Miyake, Asako Chiba, Takashi Yamamura, Shinji Oki

OCH, a sphingosine-truncated analogue of «a-galactosylceramide (aGC), is a potential
therapeutic reagent for a variety of Thl-mediated autoimmune diseases through the
selective induction of Th2 cytokines from natural killer T (NKT) cells. The molecular
mechanism of differential cytokine production in NKT cells by different glycolipid
antigen is a major question for the development of drug targeting NKT cells. We
demonstrate here that the NKT cell production of JFN-y i1s more susceptible to the
sphingosine length of glycolipid ligand than that of [L-4, and the length of sphingosine
chain determines the stability of ligand binding to the CD1d molecule expressed on
antigen presenting cells. Furthermore, [FN-y production by NKT cells requires longer T
cell receptor stimulation than required for IL-4 production by NKT cells stimulated
either with immobilized anti-CD3 mAb or immobilized aGC-loaded CD1d molecule.
Interestingly, transcription of IFN-y, but not that of IL-4 was sensitive to cycloheximide
treatment, indicating the intrinsic involvement of de novo protein synthesis for I[FN-y
production by NKT cells. Finally, we determine c-Rel is preferentially transcribed in
aGC-stimulated, but not in OCH-stimulated NKT cells and is an essential protein for

IFN-y production by activated NKT cellis.



Genetic dissection of autoimmune disease and NKT cell function

Sachiko Hirose, Kazuyuki Tsukamo and Shuji Matsuoka
Department of Pathology, Juntendo University School of Medicine

Genes that predispose to systemic lupus erythematosus (SLE) are closely
related to key events in pathogenesis of this disease. As much of the
pathology can be attributed to high affinity autoantibodies, some of the
genes may ecxert effects in the process of emergence, activation and
differentiation of self-reactive B cells. We have so far examined the
genetic basis for aberrant activation of self-reactive B cells using SLE-
prone (NZB x NZW) F1 mice. In the present studies, we focused on the
role of NKT cells in the pathogenesis of SLE, since NKT cells are now
shown to be central regulator of Th1/Th2 cytokine balance, which plays a
pivotal role in immune regulation and in autoimmune disease. However,
there are reports showing two contradictory effects of NKT cells on SLE,
i.e., suppressive or enhancing effects. To determine the exact role of NKT
cells on SLE, we examined genetic basis of NKT cell function in (NZB x
NZW) F1 mice, and found that major two genes contribute to IL-4
production by NKT cells and that these genes partly contribute to SLE

pathogenesis.



Development and immunoregulatory functions of a novel subset of NKT cells bearing
an invariant Va19-Ja26 (AV19-AJ33) TCR « chain

Michio Shimamura

Mitsubishi Kagaku Institute of Life Sciences

Invanant Val9-Ja26 TCR a-bearing cells, originally found in peripheral blood, are
predominantly present as NKT cells in liver.  To further charactenze this subset (Val19
NKT cell), transgenic mice overexpressing the invariant TCR « gene (Val9 Tg mice)
were analyzed. NK1.1°, TCRaf” cells develop in the liver, spleen, lymph nodes, bone
marrow, thymus and intestine of the Val9Tg mice in a TCR a-deficient background,
thus indicating that the expression of the invariant TCR « chains is responsible for the
development of Val9 NKT cells. Upon invariant TCR engagement in vivo and in
vitro spleen and liver lymphocytes isolated from the Va19 Tg mice on a CD1-deficient
background exhibited a Th2-dominant phenotype in the early phase followed by Thl-
dominant cytokine production. Val9 NKT cells are suggested to be involved in the
homeostasis of Th1/Th2 balance since they moderated the disease conditions caused by
excess of either Thl or Th2. Va19 NKT cells were reactive to certain glycolipids with
non-reducing end a-mannosyl residues in the context of MR1. Collectively, Val9
NKT cells are demonstrated to participate in the control of Th1/Th2 immune responses
in cooperation with Val4 NKT cells and may be important in mediating cross-talk

between the innate and adaptive immune systems.



Invariant T cells in multiple sclerosis

Takashi Yamamura MD,PhD
Department of Inmunology, National Institute of Neuroscience, NCNP

As is widely known, a highly diverse human T cell repertoire would contain numerically minor
subpopulations characterized by expression of an invariant TCR a-chain and recognition of non-
peptide antigens. The representative “invariant™ T cells, namely human CD1d-restritced T cells,
expressing invariant Va24 TCR, could rapidly produce regulatory cytokines upon recognizing
glycolipid bound to CD1d. Because of the outstanding ability to produce Thi and Th2 cytokines
and due to their numerical reduction in autoimmune diseases, the Va24 inv T cells are thought
to play an important role in protecting against autoimmunity. However, it has recently become
appreciated that CD4* and CD4 populations in the Va24 inv T cells are functionally very
different, which has directed our attention to re-analyze the change of Va24 inv T cells in
multiple sclerosis (MS). Bearing the functional dichotomy of the CD4" and CD4 cells in mind,
we examined the number and functions of the Va24 inv T cells in peripheral blood of MS. Our
{low cytometry as well as functional analysis showed that CD4 cells, which mainly produce
proinflammatory cytokines, are greatly reduced in remission of MS, but CD4" cells capable of
producing both Thl and Th2 cytokines are relatively spared. Furthermore, the CD4" cells were
biased for secreting more 1L-4 (Araki et al. 2003). These findings allow us to propose new
interpretations that the Va24 inv T cells are functionally altered in the remission state of
autoimmune disease MS so that they could stabilize the Th1l disease activity (but not to promote
the inflammatory process).

More recently, properties of another “invariant” T cells bearing Va7.2-Ja33 TCR (Va7.2
inv T cells) have been intensively characterized in France and Japan. Shimamura showed that
the mouse homolog with Val9 inv TCR are enriched in liver NK1.1" lymphocytes, which
suggests us 1o call the population as a “second” NKT cells. On the other hand, Laniz et al.
reported that the Val9 inv T cells are restricted by MR1 molecule and they are accumulated in
the gut mucosa. Based on the unique localization in the gut, Lantz et al. have proposed to call
the invariant T cells as mucosal associated invariant T cells (MAIT) and speculate their role in
gut immunity. However, it remains an open question as to if the hVa7.2 inv (mVal9 inv) T
cells may play an alternative role outside gut and in autoimmune conditions. Using PCR-SSCP
technique, we have explored the presence of Va7.2 inv TCR in various human samples such as
peripheral blood, brain lesions and cerebrospinal fluid samples from MS and peripheral nerve
lesions from chronic inflammatory inflammatory polyneuropathy (CIDP). As previously
reported (llles et al. 2001), expression of Va24 inv TCR is greatly reduced in the PBMC from
MS. In contrast, Va7.2 inv TCR expression was not reduced in PBMC from MS. The Va24 inv
TCR was detected in a majority of CIDP lesions (60%) but only occasionally seen in MS lesions
(7.1%). However, Va7.2 inv TCR was more frequently detected in MS brain lesions (50%) and
was also detected in 72.7% of cerebrospinal fluid, indicating that the Va7.2 inv T cells may be
preferentially recruited to the inflammatory lesions of MS. Our results reveal the involvement of
the Va7.2 inv T cells in MS. However, it needs to be fully investigated as to if the cells detected
in MS and MAIT cells would share the same properties {cytokine production, TCR f3-chain
usage etc) and if the Va7.2 inv T cells are inhibitory or promoting for brain inflammation. It is
also very interesting to examine whether the glycolipid ligand for the MR1-restricted NKT
cells may control immune disorders if properly given.
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