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B BRAADOSRUBELEICE T BEEOBEKMEDESE LT, OF 4 OLES M LERKEZREIC
&V, HbAEICH T IEREOEMPHFEOELIEAS PICShAEZE, QkEELME, & <ICTh7 HlEOR
BREZORBREHESEMBLEANDBEES RENALZE, OHIEHEDETELKF v XIVDPFTHB 7 I TR
)2 4T 2EHCREORE P SHEREBAOMAEIAECERBLEZE, @12 4—7 1O X— 2 DK
RIS &Y R MBLEOEBI E ORITHEL 124, —F, ERCHIREREHEISEMBLERPRT V7
R ATBBUEBI TSV EPRENECZE, BEFHITFOhELD. £%, S5ICEHREMBLECHEMEERA
DIRERAIED LB, hPETHEEMBILENREBICEEAT7OELXE4—4 v b &L A TFENEED

BAVEFEOhS.
(BRER##E, 49 : 549—559, 2009)
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Hifk

FUBHIC

238 LAE (multiple sclerosis, MS) &, HifiREEE
AR T IR RS SE AR TH 5. Ry - 22
AR DR EICED CREMDSSKE L CTHBL, ok
BB/ S s & ZITMS Elisn s, ARE L AR ph R
PSR T A a R R HCRIERE L EE I N TV S
A5, MEREIZWEZ 2 5N Tnw, IHRT 250 HALLE, HA
TH 1 AADEOBEEDG DY, FHERAN Z R T AR &
LTiEd o & HENE . BUAKN R EE T % < AR
DORFE D VZDIRBTD D0, WA, 55 TARERFE DML D
DEFLL, Gk, bAETH ZOEAIZL Y MS ORRRES
PRELYET S I EPUFHFETE L. ARTR, bOEIIBIT
% MS DIRRIEZEN 2B &, BRIEIEDZEE, Z L THRili K
ELEBEIN TV HARHFEHE (neuromyelitis optica,
NMO) (2RI E SN2 T7 7 7R » 4 (AQP4) Pifkiz
LR, S 5ICREDHROEEICOWTHHT 5.

1. BFRAICH TS MS HiRE L MS BEREDEE

(A) 5 E HAIZBT 280

R, EEFHECB T 5 MS oFRREOBM, & <2
FAELETORIMA»ANE LB LW, BRTIEL, hiEICS
V% EFHAETMS AW OMFE RNz #mE ShTn
B9 RO THIMX OWRATIEIALD 10T AH720 131 A

LWV EWAREE 2o TWAY, MS OARRIZIE, F—E
THTH MR A TR HIRIE EHREI D &)
BEOREIMKRAATIE L CMONTWEY, Rk OFREIC &
N, AHREOD &b LV TIZ, S OMEDREIZS A
TRAEZANOBRAIZ E DR VKT 2 HCH b EINT
WY 0F), HEOBXIZTHEO-IIIETIA TASA
VOB TEALL 2 25 ER L HEOH 5 MR A DH 5 2
EDWI)PHR 5.

(B) 4 MS BRREFREHRICD EOCHEAANIBT
2l

INFE ThHPETIE #3040 M I21972, 1982,
1989, 2004 4E & 4 [0 > MS 4= F B R IEF A S EM S
7299 Zo L) RHEERMo T VT TN EL, F0
BERIFEDOTREV, Z2HTOHHEAMEOWETIE, ILD
TREAN 22 i - 3 BE MRI AR AR A5 SR A5 1,000 61 CTHEAE S
7200 ZHIZHRICATD ThAHBE VWA S,

INSORMEFERICL 2 L, BF 30 £ T MS BEHOM
MInwbLaLL, F20MHELRELLELOOH B,
TEAERORAL VP2 UTICENT 2. OHAADO MS IEZ
D 30 4B CRBE AW 4 R8I L7z (g B2 9,900 A,
AR 77/100000 N). @FFEFERO Y — 27 5330 A H» 5
20 ACICHEAEAL L 72, S SICUET O TA S 7z 50 At
DY 2 DRIEY — 27 DI L7z, @LMEDHERA 2 {518 2, it
FHOLOTRPLIIFL:29 L %oTWVAE. @BEoHEL
Wl LR BB EOREDTE o7z, ©HMEoRE
% & % Devic # (NMO) »5xt$cd MS &I H® 5% T
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(B)

CMS/OSMS It. N:dtHAR, S:mHAR., KHOEMIEHAER, KHNOKEIIBAO R ERZ R,
(C) Barkhof brain lesion ®#. Migrant (%) & OSMS OEH L%\ \DT, OSMS 122w

TIREFITIRL TV,

DML 7z, @OWESBHHREEREICIR)E 3 %6l (opticospinal
MS, OSMS) 72BN % {AFAEL, 4kl LT, Wl
(conventional MS, CMS) 57.7%, OSMS165%, #HHi% MS
(SMS) 106%, HAMEREFHEE MS58%, WMEH#i% MS
46%, HFEALE 49% TH-72. @ MRI Tld SMAZBZ 5
R B8 38 (longitudinally extensive spinal cord lesion,
LESCL) ZH ¥ 2HEA . OSMS T 42%, CMS T 17%
Tdhosz. ®CMS/OSMS IFILHATHHAL ) HRICH
, MELAEELRIME%ZRT (Fig 1A, B). @R L CMS
D TL BXTY, Barkhof ®I# (McDonald @ ix MRI
FELE L) 2729 MS 5 LWk MRI J% 3 (Barkhof brain
lesion) # G $ A2 HEIZILHATHEIARL D HEIEH Y (Fig.
1C). @4 HAA 51 HANO A B OBEG TIE, CMS/
OSMS Hiddb H A & B H AR O H 1 2 fii % 7~ 3 (Fig. 1A, B).
L2 bt HAED S HARNOBAES TILCMS IZHE > TH
T, Barkhof brain lesion ®${EEAS L H AN AL % f5e LT 7261
WL ORTHRICHAT 2 (Fig. 10). OHAERIHE W IT
&, CMS DD H L, #2 CMS O % 7T b Barkhof brain
lesion # H§ AHENE L %4 % (Fig. 2). ZoMEmizdbH AT
LYHETH 5.

P EoFAR» S, BARAND MS 1314 0 203 2 Hor b
% EOBRBEER O R R 2 ORISR (CMS) ~N& Kk
ELEDbLYOOHLH L, FLIDLI R MS OEKKEE O
ZALEEEOREE R Z, LARTIVEETHL L
PO Rol EHOBMAL - BORILIZHATTE Z 5
72I2d b 53, CMS O3, MS & L\ MRI i3 03

(D) LESCL D#ifE.

MEEHERR TS LS LW EIZ X b TRIKEVWES
Thb. 2O LiE, 947 A4 VOBRILD MS ~DiE
1, MEICEVBHSND L) RHEFH LI LEEERLTY
5.

(C) LESCL DA M5 M7z AN MS OIFIE ORI -

5 4 M A[E] MS BRRE AR F12 L U, Barkhof brain
lesion DIMBDIMAELEDEE 2T 5D LT, &fke L
THhBE LESCL 249 5 MS BEDM B, HAEERIC
ATHRE LA (1920 4EA4 T o 5 1990 448 E
FNF CIRL AR EERTH %) (Fig. 3A, B)Y. 72721
LRI A B HEE T 1950 FER DR A # TR LT
W 5% (Z N id Barkhof brain lesion % A& L # %% 3 o 4 v
CMS OFEFHTOFIEDOHMZ L b DEEZ HND).

A Z LI LESCL O#FEIEX, OSMS Bl Tiddb HAT
MARLDERTH L, CMSHTEIBEAARTILAREL D
LESCL 249 2 BHOHED W (Fig. 1D). F# L (kR 3
& HHARTIE OSMS & v o TH LESCL 1d 30% FEEEIC LA
HHNT (LHATIZ60%), LESCL % ¥ 727\ OSMS 7°%
W, )5, CMS @#520% (X LESCL # 43 5 (dLHATIZ
10%). =% i H A T3 LESCL O£, OSMS & CMS
TRERENZ (FOEFIHARTIIHI0% ISHER
A, ALAARTIZS0% DEE 25> TWV5).

WITRIL G - HAEERBNC LESCL O $HEEIZ D W THENS
ATWL &, JLHATIZ OSMS+SMS TD LESCL 267 %
BIAS 1955 ELIREO HAEBITIA L, Ehd & I CMS
T LESCL 24 5 BIAHIMEmIZH 5 (Fig. 3CF). 2% 1



H AR NS SEHERALAE D BRRBIZEIC BT 5 fal o4

(A) CMS/OSMS ratio in northern Japan
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(B) CMS/OSMS ratio in southern Japan
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Fig. 2

Jb H ARFE(: 3 @ Barkhof brain lesion M3 & F2%4.
(BE)db HA® CMS ##I2B1) % Barkhof brain lesion D & F254.
B 2B % Barkhof brain lesion MHHEE & F2HL

JE & FEH

ZALD & Y Ak B A Tid, Barkhof brain lesion 2 £ 9 5
CNS (JLBIFY 72 WORE MS) 25883 % —77, LESCL 247
% OSMS (il 22 7 ¥ 7] MS) 25 L, #hicet b %o
T CMS T LESCL # A ¢ % %% OSMS T LESCL % A & %
WhI e SR RIS 2 T AEICH D, ZOT &k
FIRBECTOBITEH Y 252 L ERELTWVEY,

55 4 | 4x[E MS BRFRIEERAE T, 250 BE T MRIFTR
PEMENZZ & &% T, OSMS, CMS DR I 2
T, LESCL ® A& 4% &, LESCL (-) CMS, LESCL (+)
CMS, LESCL (—) OSMS, LESCL (+) OSMS O 4 #1245
HLC, COMRNLIFBEMRN L2, Zo/E, LESCL
(=) CMS & LESCL (—) OSMS Tl 3t L T 20 At TE1C
FIESERDOE =27 2B o7, )5, LESCL (+)CMS Tid 20

(A) AL AAAEREH O CMS/OSMS He & %28 (B) M A ALEEHS @ CMS/OSMS kb & F25.

[—e—Barkhof brain lesion (%)
L0 B Bl brai esin (+/n=140] %%
1 Barkhof brain lesion (-)(n=233)

80
40
1926 1945 1955 1965 1975
1944 1954 1964 -1974 -1998
Year of birth
©)
(D) M HAFEH:# @ Barkhof brain lesion D 4H
(F)® HA& D CMS

A, LESCL (+) OSMS Tid 30 i I RIED
V= ddhot:. BmUIMIZ4AFZETHEERER D 57205
EDSS 2 a7, Wit s, BT R R, B 2 B
Hagkda %, BEMUIThERBSZ 12, OSMS, CMS DEFEIRELC A
A 5§, LESCL (+) #1TLESCL (—) Bl & ) A FE A -
72, THUSH LT, Bk IgG index /&1, Barkhof JEi# % jii 72
T MRI 3, —RMEMEFTRIE, LESCL OAF 1 H b 5
3, CMS Tl OSMS L W FEICEFETH 72, FmbIH &
EDSS I3, LESCL (-) CMS, LESCL (+) CMS, LESCL
(=)OSMS TIIFELZIEOMB %R 9 25, LESCL(+)0SMS
TIIHERASNZ V. Ldo T, RN 28I,
CMS - OSMS O HIC X W ET 2 b &, LESCL OF
WCEVBEET 2 DDMHENH 5 Z LAVHBHL72W,
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(A) LESCLs in northern patients
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(C) LESCLs in northern OSMS+SMS patients
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Fig. 3
L JEH

(A) dEHAFEEZ BT 5 LESCL OHHEE & F25.
(C) 4t H A& @ OSMS+SMS % 12
OSMS+SMS H#I2B1F 5 LESCL OHiE & 9%

B 5 LESCL @ #i i & F #

FRERHIESE 49% 9% (2009: 9)

(B) LESCLs in southern patients

——LESCL E+; E%) )
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(D) LESCLs in southern OSMS + SMS patients
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(F) LESCLs in southern CMS patients
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(B) ¥ HATAEZIZHIF 5 LESCL O #i
(D) M HA®
(E) dbHAD CMS B #2813 % LESCL DHiE

EFEH. (F) MHOAD CMS #2813 %5 LESCL DL & FEH.

B ERBICTH OSMS ik 57 Bl 9 B 32% 1%, Barkhof brain
lesion & LESCL & A& & %2 \» MRI lesion load W5 U % L £
Bhnb DT, TOREIE, BRHIZ 15 TRIEICE L, F
WEREAE R 33 %, FWRMIMIEFY 124 FE L Bwich 2
» &3 Expanded Disability Status Scale (EDSS) 227 (¥
BEERE) 1L 2822 EBVEELPES 2V, A2k
DOHFEEIE HLA-DRB1*0405 ISR 35 Z L # W S »Ic LT
WARY, 2o XD aRER, SEBEREXALEICBTS
LESCL (=) OSMS £ ERZbDTH Y, BHARIZELL, #t
KA LI|BENT W27 V7 AT MRIIHERE DD 720
LOBMITHIETA2IDEEZENLY, 512, ThHo
4BZOMITIIENETNRBITHALN, —#HDART VT L%
BRLTw2botEbhs (Fig4d).

(D) #5M7% MRIWGEO MBUCE S 3 2 /T D% 4w
Mrsss -

85 4 [l 4z MS BRHEE A CHREMB S 7R % 1 5,

FE e MRIGEOMICE S TN T OLERMBIT % B
Z 725 129 F Ok, Barkhof brain lesion @ HEIZIEIZAHE
I AHRETIE, CMS, JbHADTEME, #iik IgG index D E M,
Kurtzke ® EDSS 2 37 OEAET, HOMHBE 2R3 K138
H B OME Tho72. 2F D, CMS & LW &
JCHAROEENENE LTEETHL Z Ebhb. I
3t LC, LESCL ®FAIZIEICHBEY % KT1d, OSMS, S
oS, BWEDSS A2 7 Th Y, AICHET
% HT1E, B8 I1gG index OEHE, BHRPIMORE S TH - 72,
P 5124k LTAB L LESCL OHBLIZIZ OSMS 5 Lw
HEAHEET L L VWR 5.

2. MS ZHEEDEE

5912 disease modifying therapy (DMT) O EEHRIGH A%
IRE B I2oh, BUNRERBO-0D MS ORYZHH Ko
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\ PEALIZ & b s
| Ham
MS 5 Ll«%ﬁ‘éﬁﬁuiﬁ%
4dtli£17i«®$zﬁ I
N CMS ;
LESCL (—) /A OSMS
Ll CMS VILESCL (-)
" LESCL (+)
ﬁ’fﬂ]a‘i il B L 729 3
. TSI
00 i i -
L @
TrE OSMS
l LESCL (+) -

Fig. 4 [RHTR & LESCL DA A & A 7295 1554
[R5 H A5 OSMS & CMS 12451, E5I2FNEFREEX
7 B B (LESCL) A4 7> &5 LESCL (+) & (—) @ OSMS,
LESCL (+) & (=) @ CMS D 4 BEIZ431T 72, 138
WO BEHEZRT @xr 1514 1). CMS Tid LESCL
B0 5HF MS B LW IGEE & R MEEITRAORAT
PYFTH 5 kDO Z AL CMS 7 4 7 CZ O HHHE T
OSMS # 4 7 TIEZ ) 13RI W L ZmRY). THITH
LT, OSMS % 4 7 Tlx LESCL DA 270 b & 3 i B
WZZ L R L BRI L7zBads 2R L, SIEAEMATES
WEWH A L HBOEMBIEZOEENENIEE S
OEAEETH B Z L ERT). )i, LESCLZL b %)
BITIE, OSMS, CMS &9 BERIRRIC 220 1) 72 &, FLI

WCEEOREZ 2 USRS, BN OFE R
tmﬂ%‘c%aﬁé (COBEMIZF L Y YOEMLTRLTY
%), TNOARBENIIBITRA LN, &KkE LT—HD R
R PFNTAEBELTWS (EY 7 Omuiighhiy cRLTw
%), THERARIC & & 7% ) BB CRIMIZEIM L 7201,
LESCL% & bW CMS ¥4 7 Th 5.

S5Nb LI o7 Thid, clinically isolated syndrome
(CIS, MS %ZREd 2 0MFEMED LK) ORET, IFNB 2 &%
BWNHEEZ B L720770% ZORICERIICHESE 2 MS 12
LHAREFHAZIRATESLZ L, BRBICIENTIFNG 214
O2EH VIR L IEDO7EH VI LEIRIZHESE 22 MS 12
GARBEVE T THRT LI (FELIBFBRUW A SEE
L7-BECIE, B3R CRIIA S N-BEICIL L 40% 13 EREEEE ok
1D A7 DEEWS 2 REAHE ) DS S IS NZP. 2o
R 2ZIIT, B DMT oI HER I LTS
ﬁé%& MS 1 Z W B ZEVED BRI ERR I 2 325 5 T, R
WCHEFE R MS L33 TE o729, LA L, L {%ET
ém’_ McDonald ®#Z Wi #H#ETix, MRI o3 (B
W) AR SNIE, BRI MS EZHTE5X912%-
729 72721, MRI Lo L ¢ R4 & LT, Bakhof
F#E (McDonald ® MRI 2:# 2 W L) 2729 MS & LWk
MRIFEEZFT LI ENHITFOLNTVWE, 7TITAHED MS
T, Barkhof brain lesion % A3 % i, FiARMIZHESE 22 MS
BITHoTHHR ORI E 52 &4 5, McDonald @
MRI #:#E (Bakhof #£#E) # 2D 7 ¥ 7 A MS @ MRI
L UCGEAT A2 EIEMERS L. S0, FELIN
b o 72 Pan-Asian Committee for Treatment and Research in
Multiple Sclerosis (PACTRIMS) /8 2 V37 V7 AFED MS
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Fig. 5 #i AQP4EMRE DN, AQP4 /7 T-I3 il RiIc
HMENTWDH, OB HEZM IR FE L,
AR EN D 3T, FRb SEOFEN T 32T

&, TR ERWTA R, FARIS/MEIC D AQP4 D%
BlREEICALONLY, BRENDH I LITTN

(A)

BEBASS T ) > SEk 5o AQP4 Hifk

R/

(1 MOG Hith)
MS NMO
T B 7 A b4 b
Bt AQPA HLIAIE 1

(B)

AR GEANES NMO
(#i MOG #ifk)

B AQPLHLHE

AR
#t neurofascin #fk

Fig. 6 MS & NMO DFIERIT & b <2 D> DR

#ii contactin-2 Hifk

Al MRI F£#EOYGERZ B L TW5HY,

3. FLAQP4 HifFICEEL 7-/RREICRIL T

(A) PLAQPAHUKIZE ) NMO B Z 5 L v i :

JE4E, NMO & 7 V7 ANED OSMS O—E8T, 7 A s a4
N7y b TR RITHAET HKF ¥ ANVEHTH S AQPL
XY 5 HOPURDAEIET 5 2 EAVR SN0, Wik 1

WRFICE BT A PO A FhOBEENRTS [ <) —THhx

TR ETHHEPRBEINTV S, ZoRME, NMO-IgG
(L AQPAHLIR) 2SNMO ICHRICHB T 2 2 e, #iI
AQP4 Bl & FRRPEMWHEORSICIEOMHELH 5 2
E2 NMO OEMBIT AQP4 ALBIIGIZHIL L TWH T L
GEDVELMTHA.

(B) HBRBITOBREE -

P AQP4 PUikFE= © BB MSI150 1T, ko 15%,
OSMS SEFI DK 30% TP AQP4 itk 2Btk Tdh - 7229, 2
OFFE#EIEF 2 =230 NMO Bl (333%) LML Tw52,
LBRERANDOZL IO OSMS Fl O N Tld & DKt
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AQP4 HUAB TS (8 5%) A& SN Tw3®. HEBID 9
1999 4E ® Wingerchuk 5 @ NMO 5 Wi 25 #:% % i 72 3 1
W EB L, #40% DSEtkE s, LarL, NMO e % i
72 &3 McDonald ® MS £ % il 723 MS S T H £ 10%
WkEME & % B, ZMiZ Lennon 5'®% Nakashima 5% O
THRABTH H. F 7z Pittock 5% D NMO-IgG B 51 o> i
MRI R O#ETH, 10% 1& NMO 8972 (MS & LT
FIRILTIA 7)) SR F R TS, 10% 1d MS & LWk % 2
T5 (%D 80% IZFEAFRAMAEE) & L Twb. Lennon
SYDEEIC S5 572GFP-AQP4 % + S5 Y A7 =227 L7z
Mg H et R b2AB LA NS Y A7 22 b
L 7z % [ 58 312 R 12 F8 3 L 72 GFP-AQP4 125 &

BYURZRIET 570 —H 4 b A MY —ik RIEJEEO RSR
1ASP%E L7z ELISA 0 3:C, M—ifk%t 754 KT
HEBELZsE & <—% L, Ak RTHo72 BLRLDY,
TR ETHIEBORY K THUERIIZERDB0D, N4 T
AL S BOBERHHITL 55 L, NMO ik 7236 T
30~70%, OSMS T 30~40%, MS (& %\ & CMS) T5~
10% BEOBMREZ2 515, $72, HEEITIE, L AQP
4 FUAR B P B 1 AR ok BEEE 12 < S X T 2 HLA-DPB1*
0501 7 )V DAREREED S H o 722, D kI3 AQP4
PR O MBI IZFE DO HLA 7 5 A 1145112 & B HURIRR A
BRLTY L REMEEZRET 5. & CICHAATIE HLA-
DPBL1*0501 7 ) )V OERAE A T & A0 AQP4 Hifk o
BHEORSIIHFS L Twas L Bbihs.

b, MICFHE Mk FEE WRE, BRI »oxiE
EOHEBE BT D BEEE P AQPA BLik 2SS
A EPHESNTVSEY, Zhid NMO D#ifgE 2T 5
B (BEREEYE NMO) & & 2 4%, $t AQP4 kARt TdH - T
HIRAEIRZ B & 2 Wwhl, NMO 25T 5 T TEMMEICH
Too THLAQPAPUAD M TH 2Bl LD ME SN TV 5.
HEBITH T DI TE oMo E (BRI ENE %
E)VTHHEBIND - 2. T2, FREER LD LTI W
HLUBLLEY (BLI 1A 10, 7272 L NMO-IgG & 7 LR
DL TR HIHEENMO OB LZHIE 185 s Tn
720 HAMENMO TR 2D X9 i@t a s d,
FMENMO L3 k&L 225,

i AQP4 HUIRAT & W% & D BIIE © T AQP4 Hufk % &
L7z 113 Bl HER MS B =34 & LT, i AQP4 Hiifk
OB LA BT 5N T2 L ERMITEIC I Y BRE LA
&2, ME—HEROAMIEDOHEZ R L, HAA ks
EDSS & 3HHBA 0o 722, 2, Ht AQP4 HutkB L4
&, B L BROBRENEEIC R ) RLT WL L0, —)
THL AQPA UMM AT E  TOHRE RS THENE DO T
BOWHINHFET 57208 E 2 5 5P, HEEITIEI AQP4
PuiRfliix EDSS & 3R & 3B 2R S§, HR LS
BRI CTOAE LI AQPAIKII O EE Lo 72, LA
SS-A %2 SS-B 72 £ ZF0fo HOPifkA 2 L, BT AQP4
YoM A IR L % 5%, HERFITHL AQP4 PufiMlibe 14
IZDWT, KM T MEZOMBNY A v h A VEEEARD

ERREHEE 49595 (2009 9)

&, Thl e AFN-y"IL-4-CD4" T Hila) % 15T AQP4 Hifkdl
CEELRAOHBARLED. 9F 1, Hi AQP4 HiiMiilx, K
IO THIRNT Y ZHBE Y Th2~NT 7 P LTwb & X
(BEHERIEPTTHELTND LX) KEHEZDRTVEWVZ
5. PUARDSREE IR & Bl L 750D A o, Mk EE
FER, RIS BT 21XV b b L b s2P,

Pi AQP4 JutkimtEE o MRI A © HT AQP4 HiikBaHEBIC
BwTid, HHMRI ClIRBOHR.CIKEE SRR E S LR
W2 Zizxt LT, $TAQP4 HUREME D OSMS T k%
FhIRES LITLIEA SN, oS, oSBT cal
#iA L, AN CIE Wi % 23 holocord pattern G
B ODKEEDRIZELTWER, 72, 7YTAET
X, CMS TH 25% BETRALEMHELSASN LA,
5 1d short lesion & FIRRICSHBEO WA EIZE <, K 7H
1% short lesion 25@l & L72d 0T, B EH.OLKEHE 22T
BRGLDOTH o722, 72721, ¥ AQPA HUKM LRI T B
LESCL & & b IZHWIHEADIFHBIIIAA L Tz D,
RO AP WFAEIHFEL T T 50D %053 A
5, Bl AQPA iR MEH A3 — 12 LESCL 2 3 5 HIF T
Li&‘/\lz)ﬂ).

F 72, Pt AQP4 PURBE MR TR D HRICA LN, T
L AHUREN: OSMS X ) REOBEIZARICE WD, 43
M3 5 M BUR T HIRE LK 4 MBI ICH T 5 area
postrema JRIEDFEIEAPL AQPA YUK ER O FFf & S ™,
KEL 7B =7 v TENZH, EBEZ0 L) ZHiA%
E£325 b0, L AQPA HUiRBEBIO 1 HICT E LW, & L
% sagittal FLAIR Bi{R CREMIICA B &, MS IS L sh
% periventricular ovoid lesion %% L& U IXPT AQP4 Huik by i
HTOLAOLND (HERBER 148 BITIX, Pt AQP4 Pitkiatt:
FTHIT0% (XL TP AQP4 HUiRREMEE TIld 456%)%. L7z
Mo T, ik X7z Pittock 52 03T AQP4 HL K s P4 61 o
10% T MS-ike ZRIFHE DA LN O L D —FT 575,
YT AQP4 HUARRETEBI O i MRI J5 313, $T AQP4 HLikEME®
CMSDZENEF—IN=F v TT2LIAHB LB,

HL AQP4 HUIi @ in vivo TOER : Bt AQPA HUIAAlli 5%
B O—EBC, INNGRRED A NS Z 23D Y, Wit
ige, N—F v =Xh BiELEEETLHIENH LY. &
NSOFHEEIL, Wihd ADCmap TREZRT I L0 D,
vasogenic edema £ £z H5N5%2 AQP4 /) v 7 T b=
AT, vasogenic edema 1Z3EfL L, cytotoxic edema X3
T5EMESNTNE2Y, L2d5> T, Hl AQPAHRIZ L Y
AQP4 73 F DOREREA B E S 21X H I, vasogenic edema
DEIE L CEH R FEMHRESHBE T2 2 L ITHFE LR T
V. L7edio T, 20 &) RERGRHEMEHEOMBIE, BT
AQP4 PUKDHEGEZZ 5N 5. L L, BBRFITIIZINSD
EXBREIL, 2704 MOV RS, Mg b, Vig
7 ECEINTEIR L, MERIEH 23 2%, HHimE D B
NEK U 7= 3R NE M B AT R I X D FEWICEE L, AL
BEIEERR S Z20HD L BT 2%, Lo T, 20k
HRERZHFEILT LOBEMEIE» ) Lidvzaew. LaL,



H AR NS SEHERALAE D BRRBIZEIC BT 5 fal o4

BAREOIETHVIE, EFERRKRERHEREZET L2
2 Z IS FIEME R EASEIE L 721X3 >, bony optic canal
G EAR—RIHBHBB L WECATEG IR EZBIT720
LRI NS, HE, PLAQPA HLKIGMER T, HEFRE
WA THRL SN2V BIAH AQP4 HLikEEMER & v A I
%V\M).

Pt AQP4 PLh? & T in vivo THHREMRRIZKIEE B 35
EVIHBICELTIR, UToX) 2Rz dFs2ehTE
9. bbb, O AQP4 A FHE T D BYIMICH
720 THFE LR WHIDIAET 5 57, @Puihifli & iEROFLEE
(O F D MBBIEOREE) (TBEA RV Y, /MR L
AQPANEEIZHML TV B HUBIT LA LBEES LY
B, @I B M  (blood brain barrier, BBB) A%7 \» area
postrema DJFEHEIT 1 HREICL2A SN OHOFT
1, $t AQP4 Pifk»s BBB O = WHARKMR M ICRATE %
AP hDLLTHELEL LV HEPTH L. ZDLH R
5, %< Oft AQP4 HukBESI T, AW ICHt AQP4
PUADFAEL T, ZNZTTERBIE - BRICWAEShnE
2 6N5. E5I2, BBB 0% WEkA SP AQP4 PifkA R
ALTHENZZF TR ERICREEZERL L2 2w
EDSBVEHEM S NS, T, NMO-IgG 1& AQP4 5+ H34E 4
L TIEMK L 7z orthogonal array #§% % #2i%k L, NMO-IgG ® &
ZEM S €T invitro TIIKF ¥ A VEEREZEIL ST 4w
CEMFME SR TVAY, P LEERAT S &, Bl AQP4 Hilko
% &, PAEAIRR PN RREERREDSHT & o THEL RV &, in
vivo TEH L A LwkBbhb.

i AQPA UK EBIOBEEY 1 v H A ¥ - AL V0
OSMS Bl D& T3P AQPA FUAD A L A2 5§, IL-
17, IL-8, IFN-y, TNF-o, granulocyte-colony stimulating
factor (G-CSF) 7 EDORJFEMEY A4 b A A ¥ DSIESAE A
B L DEBITEME %> TWAH®T, IL-17 1% Thl7 Mg
VAT BHA MAA T, Tid IL8 X G-CSF DA %
IBRIT L CTRIERFET S, 2 Thl7 Mgz, HCO
BREBZT M)A =L LTCOREREENIESBMENTET
Wb, Fh7zHiE, OSMS THEE IL-17 AEfEE 25 2 L %13 L
DTHLPIZLY, IL17 R IL-8 LNUAEHIRER L ARk
EOMBEZRTILEZMELTVEY. 20 k) 2w El
i, 7 b E—PEEH%, HTLV-1 EEHE, > = — 27V VE
BRI ED I FHATIEALON WY, BIREV L1
=TV VEBERICE ) BT, AHBITIEH S
P AQPA PR B ETH - T H IL-17 R IL-8 D EF 1T &4
51§, MIP-lo % MIP-1B 2S@ifii & 72 577, L7zH35C, %
NENORBTERE L2 EMRBOENCLY, FHRE
WA e AR & 3 & § B REDSERE S, PTAQP4 Bk
FENEBHLTWAICTERWIREE D H 5.

U AQP4 PURFETEBIIC BT 2 JE - BROER 1 1Y ~
e R AUAE (T 0 & B YRR B ARG 72 & C I, HETEREIC IR
HARIE & 7 5. 20U, B CYURAS iR TE R CEH &
LEICHIRENE T 0 805, 22T, P AQP4 Bk
BBl 20 & 5 AR RIS TRRIFICA SN2 2 %
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FHL72%. ZORE 8, i AQPA FURRPERICIE T L A Sl
fE (%5 CH50 IfE) o 4 BE A7P0 AQP4 Hufk Btk @ OSMS %
CMSHIE D AHEICEL, C3RCABETLTOEDo72%,
CRP B O b HRIFILA B2 AQP4 HuRG EHI <l
L\ L7205 C, Bt AQP4A HUARRE P CIZ TR Z IR LA A
BIZLZETIZALNT, G LAEHWMREIHRO MY
A=  LTEHETHAZEIRBEEINDS.

Pt AQP4 Puih7% in vivo THEM 2 Fo 2 L 2B €7
TRIHME SN TV S 25, wihd SRR 2 T M
TRIEZFRL, Z2RICHRETH AQPA Hik 2 EA S ¥ T
TAPAYA M2BETLEVILDOTHEY. 2oz ki,
Pt AQP4 itk in vivo TYEH 3 2 7290121, R AlRRIZ %8
JEDHT S o THATHZ EOMEREZRIET L. ABRFIOR
R T Mife% I =) V&Y, TYurt ) € FEH, 3
I V) Ty Fut A4 MES A TR L CEIR A
BREE L, 25 OBRBURIC 2 SstE % & 5 &, H
TR TEH X SN »E S5z b=l
JS L wols, $iAQPATA D A I Hh b 5§ MS/
NMO Tid, HEOBHIEOEE D LY b —F IS T 5
= ® X 9 7 epitope spreading DAEFELE, in vivo THEHYIM T
M A TIPS Z 2 TwAb 2 L ERIBLTWY
5. DF Y, PLAQPA PURFEMEBIT D in vivo THEBHTF R
B THIKSEDPE L TWB &2 5N 5. L AQP4 Pkt
BUE PR AR BB 2SEAE S B L SER AL U v, 72
EREHEEOT X P a4 MY S Miller g i 7 v
7O R AQPA FEFICHIL T AHA, MRICKESY
HULBZEERV. 2o kL, PR RERDURR R T
ML AS, Pt AQP4 BUABG MG TH RIEDERIZES L TWwD
WREMEF RIE T S,

BT AQPA ¥ OMET - BRIRHRELA-M91C OSMS &
W EN72 116 (55 10 BiZ NMO DMk 72 4) &
CMS L ZWr & n-56), #1660 HKHIZ > W T AQP4
D P % AL = I ITHRE L 72, OSMS 6 # & CMS 2
Bl (55 1 BIEHT AQPA PLikD itk 9 1 FLIRIRED A
THARC D HFREIC DRI I W) T, AQP4 3B FipH 2
R TEYBIRMICHE LTV, 2095 3BITIRHELS
X 5 Tid AQP4 DFHIZ T LA TTH 2 W LIz Twiz, i
F, 5% ® OSMS5 il & CMS 3 BT, BB BLRiTERE
ZEL %o TWTH AQPA ORIV 22 180213 7% B0 7
MBI YIEMNITAE T TV, L2d5o T, BB MNE A &
XN B OSMS & %\ NMO TH AQP4 23kb N 51EdH \»
LZEITHRVIEEDDEH L EDbrb. LEDRHRE L2
W CMS FITH AQP4 238ebi/z ), [W—lKTH->TDH
HIZL o TIRAQPAN L DRIV bR Dol &
heterogeneous TH 5. 2 F V), P AQP4 PuiRITIKIE T 548
LA L e WIRE OTEPFAET 52, LB LT o ki
i AQP4 HUEAMBHEIRF & LTHERH LTV A2, owFhpy
WEZLND.

b OG- ELoiEE, S, P AQPA PiikBEE O
%1%, 77 AHTIZ OSMS & 352423 —nN—F v 7
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T, HORIEERNZ AT 20 EE OB CRPUAE 4 T
PRI LR LG ET S, Z0E, 51T, i AQP4 HifkiE
8 5\ 13 autoimmune CNS aquaporiopathy & # 2. 7275
A& (Fig. 5, Fig.6). RN X - Tid, $1 AQP4 itk 7
FTAR)—IMEH LT 280 H 5 L EbN LA, HiAQP4
PURR 1451 O 261 TR EE AP0 AQP4A PR HAMOEH AL
TWb EFEZIZ v, L2285 T, Thl7 fifg< Thl fikE 2
EO T MKHARES T4 <) —Th- T, JL AQP4 Hifkix
BEINTICT ERWITEENE D H 5. 5%, WEEILEL T
% Th17 Mg <> Thl ML ORHEIE ZFET L 2 L 23& b
OTEETH 5. Wingerchuk & DF Lvs NMO #Z il ¢
&, HAHHEO D o2 5RO D DO F T, EHITIFHCIER
NEETLH L0 SEEEMD D O F T hetergeneous 7 b
O —FEBBME LT IZENRTWEOT, #YTlds
WEEZL NMOZMS EZELRBLDELTHEETRE
PEPICELTIE, S5%5MEEBRAERLLEND .

4. BREOEE

MS DiE# L, B omH, % - EITIE, BEEOS
SERRED S 72 5. BMEIIARICOWTIE, A7 a4 KoL A
EFERTH D LITED D IRV, B IEDVRH
AQP4 RS IR IEH VI, BRI IS LEE A b A
ECRTEND LR, REIPASNEZHAD LR
W GER, TR IR XS R DR A T u A FEOHMERE
PENRBRNICB I bR TELDN, TYVT7ANHETIZHD
IFNB-1b O fiacde M —EEMHHABRIC L D, HARATHHCK
HAEFAICIFNB-1bIZ & D, OSMSTHN CMS THh
30% MIEOHBEROBLVASLNDE Z L DT & z®,
IFNB & H A BRA~DEAIZ X ) MS ORI R E SHEED
D L7z L L, ZOHBRICHAAN MS B3 Tl IFNB ORI
A OSMS TH W Z LW IFNB-1b AL LAFHIL %
WA R HIDH W L O R ST 22T, BAEY
75 e MRk SR A 72 9 1 IFNB A Bz DV T o
SEFRAE R ML, T AQP4 Buik B <1k R B R vkl
MLV L, BEIREGEEITIIENBIAL N R EE2 B 5
ML, HRAOHMD ZE LR A F 54 VIMER S
NooH 5. BAE, bHIETIEPL AQP4 PLARB MBI IZ R
AREAT A FEMRHREAIRE SN, X704 FELEME
P T2 Z &A% w28, 104E, 204EE X704 FEOfH
HDEMICE L AZED, BHERE, WOEI, HRE, &
YIER EOREIIATNMTH L. 94 70 0 FHlErso
PIRE B LETH A ).

Wk Tk IFNB % CIS OB SRGT 522 2128,
IRIICHEELZ MSIC R 2D ERBICELE S I & HHES
n, EHERTWAEY, LaL, ZoREBRTIE, RHAEERG
TEEPBEL DV EEIEDLALN-DE, LEEOIER
THIE L72EFI° MRI £ D £ 2 & 9 i LA L o ik ¥ % A
FAIEFITH > T, MRI LOWREIDH VL O TIIHEED
Girol®. F72, FOEHIZYA VT, ®EHFERICE]
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ANDBEVPREREECIEBELDOZBEZ 20128 12
ANDBEIHGTHUERHDLE VI LNV TH o729, L
72035 T, WREDOL VT V7 ANHED MS 122 D% %
DEFFWHATELNEI D, SHRORFTREE VR 5.
Wk i, IFNBIX 16 4FI3 & RNICHERA ST HR%E
BEZAHMPEEDLLLWEEINTWS. L2 L, BENMEL
WKEHLTWL 0202 BE 2 5Nz, B, RIS
1, MS OIRBICEE RS T 2N & L7220 T EEE 0%
B RRIGHAHEA TWAD,. T NiZid, Natalizumab, Alem-
tuzumab, Fingolimod 7 &25% 0, #90% dFRE OB
2T 2. S OFHEAN OV TUTKE DMK 2 538
BT 5N, VK, 20 X9 2k v DMT 25hA3E
DO MSEFRICHEBEAZINL ). LAL, 2OLIRE VRS ¥
MZVEHT 5 50 FRESEBETIE, WIENT Y ADHNnE Z &
TRV w7z HOSERER HRAULEIE L 5% L
TLEIEREDEICHS. Lo T, 4, 733 MS
DARY v Y A b &— RN FIRIE & o@D EEI 4
L5THA).

YIS

DASE D MS OHMEMTIY 2 BARIE T AIMLO 7 ¥ 7 #HE T
BBl AV HDTHS. DL MBI L > TiE
LHOTHLPIIENDH LS 45D, L72d->T, 51, X1
P ZTI & MS I — M EREOZ E RS HIRT LITT
TW S eHFEFEN5. i, MSOEHEIX, TFNB AR LD
DMT 2V A SN2 LK DREDY Lz, 2020 4R
i, 20X ) HIEERNE DMTICL D), IZ LD TRADER
MEZOLNDLZENRRENLZEREVZ 9. MS %
process-driven disease DL S AT, FOFREIZEE 2 A
FvTERTAY 735 L HIE L0 TENEEE, K&
BREERDODOH L. —J, antigen-driven disease & )
BLoi e S PURIFRI 2 SRR ERFEOZEA L HA S N2D5,
DIFLVWERIZZ STV AR Y. ZHIEMS OBECHEDS
HWEMTHLILIZLDLEEZOND. 5% EHITNMO b
HL{DTMS DIFEOF =L 25T, ThEEHs
i3 % L BRI RITHE O D K A & v ) A & OB IEAS
ATV DD LRI NS.
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Abstract
Recent advances of multiple sclerosis research in Japan

Jun-ichi Kira, M.D., Ph.D.
Department of Neurology, Neurological Institute, Graduate School of Medical Sciences, Kyushu University

Multiple sclerosis (MS) is rare in Asians, but selective and severe involvement of the optic nerve and spinal
cord is characteristic when it does occur. Recent epidemiological studies have demonstrated an increase in the
prevalence of MS in Japan. Moreover, while there are two distinct phenotypes of MS in Asians, opticospinal
(OSMS) and conventional (CMS), it is important to determine if MS phenotypes in Japanese are presently undergo-
ing change.

Four nationwide surveys of MS have been conducted in Japan: 1972, 1982, 1989, and 2004. The most recent
survey demonstrated: (1) a four-fold increase in the estimated number of clinically definite MS patients in 2003
(9,900; crude MS prevalence, 7.7/100,000) compared to the numbers in 1972; (2) a shift in the peak age at onset from
the early 30s in 1989 to the early 20s in 2003; (3) a successive proportional decrease in optic-spinal involvement; (4)
a significant north-south gradient for the CMS/OSMS ratio; (5) after dividing the mainland (30-45° North) into
northern and southern parts at 37°N, northern-born northern-residents (northern patients) showed a significantly
higher CMS/OSMS ratio and higher frequency of brain lesions fulfilling the Barkhof criteria (Barkhof brain le-
sions) than southern-born southern-residents; (6) among northern patients, the absolute numbers of CMS patients
and those with Barkhof brain lesions rapidly increased with advancing birth year; (7) further classifications based
on MRI findings demonstrated distinct demographic features with not only the CMS/OSMS phenotype but also
the presence or absence of longitudinally extensive spinal cord lesions (LESCLs). In northern patients, the inci-
dence of OSMS with LESCLs had decreased with advancing year of birth, while incidences of intermediate pheno-
types, such as CMS with LESCLs and OSMS without LESCLs, had increased. Although phenotypic changes ap-
peared to be mostly attributable to the increase in CMS patients with Barkhof brain lesions in younger northern
populations, the emergence of such intermediate phenotypes may support the notion that CMS and OSMS repre-
sent opposite ends of a single spectrum of disease. These findings suggest that phenotype is drastically altered by
environmental factors, such as latitude and “Westernization”.

The recent discovery of a specific IgG against neuromyelitis optica (NMO) suggests that NMO is a disease en-
tity distinct from MS. NMO-IgG targeting aquaporin-4 (AQP4) is present in 30 to 60% of Japanese OSMS patients
with LESCLs. MS patients with anti-AQP4 antibodies were not responsive to interferon beta-1b while those with-
out anti-AQP4 antibody did respond. In CSF, IL-17, IFN-gamma, granulocyte-colony stimulating factor, and IL-8
were markedly upregulated in OSMS patients, irrespective of the presence or absence of the anti-AQP4 antibody.
Pathological studies of autopsy specimens of OSMS patients disclose that there are two subtypes of OSMS, with
or without showing a selective AQP4 loss; although both subtypes had severe necrotic spinal cord lesions. There
are also OSMS cases showing both pathological patterns at different lesions. These findings indicate that both
anti-AQP4 autoimmunity-related and -unrelated OSMS occur in Japanese. Th17/Thl cells are involved in both
conditions, while additional humoral factors also act in the former.

(Clin Neurol, 49: 549—559, 2009)
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