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Sl #|WA

EE : [multiplicity in time and space in CNS| 2 2WEEDEF & § 3 LHEMBMLE (multiple sclerosis, MS)
DEBWICIZ S EREERBI S EITEEEI $ 5. MS DRI EN-BEATIE, HEEPEEIRENE
EES<EREREOREMKRBIIMS EE25h0, HERERE MS (OSMS) ELT7ITOMS DFEEEhT
X —F, BRERTRIELOKRE#BEHEFE®A (neuromyelitis optica, NMO) E LA TZ N, BWEEICIIZL<
DEKRN S LUCREZNFAEOHEEI» 2 P, RIAEE I/ NMO-IgG PHBICHFEET I LEEZD L
BEIIR—FKBEEZZS5N3B. 20O NMO-IgG [ NMO/OSMS IZDHICH B h MS (2134 &8 5 h BV IFHRGE
T, ZDIERHIE T water channel @ aquaporind (AQP4) TH W7 X rOY A FZBELTWS. 20O NMO-IgG
I Z T NMO/OSMS »RYERFRIVEFHE, ThhERMREERE VI REIBADEIRY, Hinh LB, 3
HEAL EOR O MRI BRE, BERAVI/O—FIVN KPBETHIEEEEEZTHDE, NMO/OSMS
EMSIFEDLFEAERERLTVWBZEICRMIPEN S, &5, EABEZAICIE NMO/OSMS OEHRE
TIZAQP4 ET7 A MAY A bDY—H—T#H 3 GFAP DL EMHIREL TV 345, MBP BHEOREEHIIRE CTHE
BRENTWAZEDPBAS A ELE . COFRRIZ MBP D& D XIET B primarily demyelinating disease T#% %
MS DIREHFBEZRENICELDHDTH ), NMO/OSMS (£ MS ERELZRICT2HRBEEZISNS. MAT,
SMHAID NMO BE DR TIZZERL GFAP DA H Y, NMO (3 astrocyte #* primary IZIEE S h 25/ &8t
SOEBEEZOSNS. BHE, AQPA TIPS T 5 NMO DIRERFE I IEERPEHYWET IV CHS HIZEhDD
H5. 5%13 NMO NDF /- LEEEDEEI KOS N B.

(BRER##E, 49 : 699—707, 2009)
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850 MOFLETRXEMREFARIOFEHHOTWEL [
FEMWALE (MS) e B L THATELZI L] LEETw
7272072 %9 50 SERTO HARTIE MS 13 & ) %0 { EDIFAEDE
WENIBD-ETH Y, ZOHH1THEAREREZL IS M
1t%iE (optic spinal form of multiple sclerosis, OSMS) 5%l
EMSoO—#HEEZLN, TITRHAD MS OIF#E % 2
SNT &7 Z20—7, Bk TR & BHICHRED T2
B R BIIHEMMZEBE S neuromyelitis optica (NMO) & XX
n, MHEORRFPULIELIEER SN TE . 4, NMO B X
OF OSMS B#F I RIWICAEIET 5 NMO-IgG 235 R &, m
ZTCEDY =4 FA%aquaporin-4 (AQP4) KF * XV TdH
A EAREN, BB NMO W Tid OSMS D&% b
NoD2HY, T/, LOBRANRMELEL LTNMO H 2\ it
OSMS 25 MS @ subtype Tl MS & 34 2B TH
LHZEPHLPII R TEDOT, ZZIWHILOMZEZ @ L
THATERFERPHL LI L TELF BRI,

l. ZFRMEBELEE L ?

MR LIE (MS) OESRUTO LI T oo 5.
[MS & 35 A O s it o SREME B SER B T, € DOWE
WA IC S RIS A L, BRI L SR E D
2L, WREENIITRE I IEEREEE 7)) + — 2 X TYE
AT 55 1(Fig.1). MS O BRI PRI &5
NREOIIRIIZHTD O, HE IR b 1 R fe sk %
RET, DPORKENICABMZHER L EREZRT. Zhbo
MS OF I, Z2NEEZLZBEARELRRE LAVl
D37\, EERAYIZIE 19 HEALOIEEHIS, AR L B R LS AL
HREDFAET 2B L L ORBENRE, OHE 7. 7
D ¥ FBHE 25 Rindfleisch %° Charcot 12 & 0 FHLf%k s Bl 2211 12
FIEMEREE 7)) A — Y ATRHBEOIT O N D L SN T2 6H
H04EIC R HA L LTWAR, WEZITHREIZE o722 A
Th 5.

MSTh oL KT DILEHKZI T Y, Charcot DAY
1%, @ scanning speech, @ intention tremor, (3 nystagmus

HALR R BE R 2 R ZE RS - I SHNIB AR AR AR (T980-8574 BT MIRAl3 113 S X 2 BT 1—1)

(ZA+H 2009 4:5 H 20 H)
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Autoimmune mechanism
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Fig. 1 ZIEMEMLIE (MS) O

D=FHOEER SN, BRERITBIROEM L R4 ) AT
HOEBLEZ SN TV 20 A2 AR D MS 13RI AE
EOLRRIERERL, K ’%ﬁ“k%%%??%ﬁﬁ
PR ENL LRy, RN RBWEEIMESNSL X5
ol MSD# Mﬁﬁum%$m®m&A%L;5§®f
HY, FOFEE % HEIPRHRERE O L B %R
T e EMIKMRICEHMTOREEAETLIE, T42bD
[multiplicity in time and space in CNSJTa&» ), 2 #iil Lo
WEL 2HPEOITEY — FEERIZLTWVD. ZOFBKO
FARMZ 213, 1954 4E D Allison S DB Wi L HeH & L @
MRI ff &, % %4 L 72 McDonald @ Wr3k#E F T 4 & it
WTWh, TOL)BABHE DV DERFIHEEZER L2
BWIHAETH D720, MS LBW SNBSS R RRE
%%ﬁ#&(iﬂ%Tuﬁ#%b,MsfﬁﬁkLTMS&
PCIHERLLLDEBINV—THHELEINLHHIZL LT
w5,

HARICBWTIRBERWICHREZOENR LS Y, »DMSO
RAOBFADELF 2720, HARIZIEMS SFEIEL 2V &
W) MS BEH 1910 4E2 5 1950 EEF THed 2 &2k -
72, 1955 EEMP SO R TH 5 BAHXAEEZII LD L
L7205 2 D@ T, BARICBIT B MS OFFEAE & kA5
Mo TE72(Fig.2). HRTH MS I 28200 M A AW
SN END IR R E B E D H A THARE
#% MS (optic spinal form of MS) 1%, HZARIZZ W MS OJ5H
ELTEZLNTE.

. MSDFH - "EME —HFICREEBENT T
0—F—

MS OBEMZ, 37205 [ SRtk REERE ] 25E S h T
130 ELL EI2 72 528, F 72 MS OARKRIZHE B % KIEHH 5 2012
ERTwiw, L7225 TR E PIRED/ST X =5 &
LTHRAZY == vorBiRTH Y, iRl L)
BN RARER O[22 H B X ORI 2 5 | & A%
HELTHIHBWEDEZ R,

MS OFFHEFHEIESL CIRBENTBY, REKRESLKIKEEA

ERREHEE 499115 (2009 : 11)

HA&RD MSHIZED /34 4+ =7
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X E
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LAWHENE DD TR
2. BN AT RETY MS
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Fig. 2 HARD MSHIZED /84 F =7 T % I KN
R EdZ B |IEAIR, £y b= LT [ADAI
[keep pioneering] [ | # A D E LTHEIF LN/
NRAF =T BB EFZEIHE LV ETIELWA, XD
KELRIEWENAF =T EFICF—TTHT L LR
b7z,

MS DIERIBA DT © o W DREE: & B E X o

5 N\ y
')./1\I;k*)'74: k
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Ascending and descendlng by M.C. Escher

Fig. 3 Z3MEMALIEOFMNMFEOM L 13, FXICM.C
Escher ORB: 2 B2 NORNIHIZ 6N 5. KIHH LD
% —<DOMSHEZE D THHEDTHHRAKI 0%
A S L S ISR T,

ME§ 2 #ENERN, 7L yd— - L v Fa—%—THIE
RO IgG V) Ty —F NNV F, ZHIZTNF 2 &
DY A I H A O T BRERE, AR 4 VAR EBV
HEDT AN AERG R ERE A e b OB ENTE 2. MS
DEPWEFTVE LTIE, Bl w2 tf*E‘IU/wﬁ
o B LT L 2RI B R R % (EAE) %

FHINT, WKL) EREE %2 20 TR - JREIZE S
NTEL AL ZENSOMEOBRELXFET L HTH LS, &
DIFRIKFN . - THFZE % # 8 T 3 Fig. 3 ® Escher D&
[ Ascending and Descending | Tl 7 W AS—[[ 12 MS @O ARk
WD EEAD . ZNENORRIGHRO MO = IZHE L
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(Itoyama Y et al. Ann Neurol 1982)

Fig. 4 PAPEIZ X 2 ERMICBVTIE, ZOREEORS LREDR S TE L O L AT

SNz, ZDH LD 3 DODOHEKIRT

THBIZRE 2725 MS OFRISED L DT R L, b LA#E
NTWL I RAIREZFH-TLE . s ORI
—fEMS DEREEDONTVLLDTHS ) #?

MIENB %o TELEODLO MSHESTDO2H T, A
ELTHLAY EHHMTE, ZLTHIREBILI 9T
I % 25 ENTELORRENBFENT 70 —FTh -
72DT, FTD2, 3EMALIZ.

1. PAP (peroxidase anti-peroxidase) ¥:12 & % 75 8 B o0
MR BPT R

1977 4 7> & 1980 4 F T K [E NIH @ Henry deF. Webster
FAEDOWRENE ST HHE% 2, PAP & v ) BERIUKL
PERAEI TR I =) Y ORERBBEOBBICE N L
72, ERHOHEHLEEO»DI T VEADOTIAR T
%, o BOSMERD L, MEONEDRZ TR %
HATHY, WAITPUEFAEORE R L R % oI R
Rt % BT 52 L Tho7z. PAPETHE L MS il
&, HiE3k o Luxol fast blue TOFMMEAMIZ &R THEBICHF
B LEESRL, I YRZOMEWE ORFNELD
BIEPWEEIC L 72, SFETHEVHONISIN T Dok
ZLELTO2 30BIE LT Q&b THN/NFHIRIE
PHICIAAS 2 B E A KRB - ICBigE s n/, @Iy ¥
DALY T2 Fa s ) 7S MBP %A L CHligkICE S
EHTGEPHE IR, @~ 2 127 7 — YA myelin basic
protein (MBP) Zefaylii i % FIARNIZ &4 L T 218038152
an7: Fig ) Eedd 5.

2. MSHHZEIZBIT S MAG 1L

MS 2 D RIERIBAL AR D L TH o L BIEH L

DIE, TMS OREHEZ M ? ] L) BRI TH o 72. MS
DOWHRBDLP O VETHOWENE E S 25T LITHRAMR
BICO R W H b e EZ 7200 THS. BK1IA
THE L7z acute MS DHIDIFEZHFE L7z & 25, MBP
Yeft TL HZHNDHWEFPA X D D myelin-associated gly-
coprotein (MAG) TOIRED & & 2 A HiPHASILHIPHITH 5 Z
EEABWIELL bbb, MSHETIZI MAG Z1L2sk h B
WX Y IEHBAICB I > TV EDOTIE VA L W I RFHANE
ML o720 LA L, 2O MBPHZIZL 5T MAG RZE
DILRHMEIZTRTO MSIFEIIALDOLNDE EDTHRNI L
HLEZVICHLMIENTE . Fo—7F, KDL LI
MS O ¥ B control & L T3 A 72 progressive multifocal leu-
koencephalopathy (PML) D BBEIRZ TIZTXTHIHFEIZ
MBP JHZ 2 5T MAG WE DA T2 MRS 5 2 & A
T&7., MHAOHEG L2 LEmNAEN LTS L, MAGD
IR MS ORRRICEFRT L L) KD, EOMHREIC
B 224k, ThbbIz) UPEBEEESNLOTIEL
< oligodendioglia 2" EIN TR VO EBZFTIEDWIC
BIVIBEATDHA. TabbIn) Y ORNBIEBET
% MAG 7 distal oligodendrocytopathy & Z{L THES L
T, ZOHICI T Y&k (MBP) BBESNLDTHA ) ]
LEZz N7z 413 MS ORERK D735 —  (Lucchinetti
12X 5 MSHRERRO A o—BEEZ LN TWA5.
NIHBRRIZI ) VR RBICHET 4 2t B
o725, MS OWHOAREIHLHERIZZ L ENTE R
Moz, LAL, SOPAPEZHVAI ) VR RMEED
FIERIREFOZE X, ZOBOHARTO MSHFZEIIRV. - 72
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EEZTWD.

. RBEEFEEMS (OSMS) PS5 REBEEHR
(NMO) A~

1. OSMS & NMO (F[F—#H

MS OEFRBESAF 723l E LTV 5 %0 ® 1894 4, 7 5
v A DEN Devic 25— Fl OBBRZRVEER] 2 BB L 72, 45 %o
VTR S L AT E R B % 2 HIBIPICSRE L, R ELA
BV B & AR i & BEIEZE AL 2 7R L 22 B TR
#ig¢ (Neuromyelitis optica, NMO) & L CTHid L7z, Devic
L ZOHT Gault ($HLL L 72 17 Bl NMO DFEH) % 46 #
O AR L. Lo L, 2050 3RS IZ AL 3
OPLHEEEOLOFETHY, FHMBERL TSN O P
MRHSEBEZ R THL BB S DOENTEY, HEORLE
NMO Ot d Wi b DT o7z,

ZFNURE, BEL TRCRICB W TR L BBICRE o
FREEBL A4 7% NMO L3HL, & ICHERMER HAMTE
EVoRBOEVEH T ) EEET, MS &IZR% L HE
TREVPEVIEZEZDETR TH o7z LA L, BHEITBW
TIZ 1950 £ 5 & 9 2 MS ot Ry 2 S W kit %
IZMS OFWi A S NIGD 2R TH D, MS 2 NMO D%
W s ZOERLFTICHB SN Lo 2R TLH o 72,
ZODRMBELEERIOREOTEE2BEHMEOL D%
Devic % (NMO), FHEMEDODHD%E OSMS & L A5EH ko
72. OSMS &\ IEHRICIE MS DIFZ DA TSI RS
LSRRI I, BEDLLIX, OSMS 12 MS @ subtype
EEZTER. LPL, TRHOBREZHROTEZELTAS
EHARIZBIT S OSMS 1ZHKkIZBIT 5 NMO (ZDIFEA L
RN OBRERE EbOTEL, F72, 1990 FRICH
E 7z Mandler 5 % Wingerchuk & @ NMO # W 2 % 12 |
5LAEETAHATSH, OSMSIEZNMO LHPDbDEEZ K5
ZRAGVLDOTH o7, FIkiZ 2002 £ I1KETE < © NMO
JHBE B RIS LT\ b Weinshenker 238 &, HA® OSMS
ERCRD NMO % WG L& - C, MidFE CHERE E Off
Fl RV Y

2. NMO/OSMS i3 MS & %7 2P HE T

Z @ NMO/OSMS %5 MS ®»—2® subtype, %&b H MS
DIBDOART M VOBIZH L DD, HDHVIFELLEET
HDHOPFERKEHLICEVHEGHRINTE L NMO/
OSMS DRI B & AT F I 4F 8 2 R MS (classical
MS) & DOWKT/RLZzDA Tablel TH5H. TNHDELLD
BRI ST THERDLVIET VT O MS O, 50 IidR
WIS E LTEZONTE LD TH L. 2 biE NMO/
OSMS Tl M 2 WHAEM A AR LD BN DL Z &, PIFER
AMSEDEVWI L, FMED L MS EEZLZ Y NMO/
OSMS TIIIHE D FEEAHARE (£ W) L HEHTH
52, F-Z0RED NMO/OSMS Tld L WV EETH L Z
EREEMHENTETWS, 72, MRIFTRIZBWTIEH
R & BRSO PRI IERE IZ D, OB

ERREHEE 499115 (2009 : 11)

Table 1 NMO/OSMS & MS OB HR LY L
NMO/OSMS & MS @ subgroup ? & 5\ 357 29548 ?

Classical MS NMO/OSMS
Lesions Disseminated Bilateral ON & ATM
(periventricular)

Severity Less severe Often severe
Disability Progressive phase Attack-related
Female Pt 60% 90%
Onset Age 20s 30s
Cord Lesion < 2VS, Noncentral > 3VS, Central
CSF

Pleocytosis Rare Frequent

OB Mostly positive Mostly negative
Neuropathology ~ Demyelinating Necrotic

ON: optic neuritis, ATM: acute transverse myelitis, Pt: patient
VS: vertebral segment, OB: oligoclonal IgG bands

SHERLL L X %R 99 OFFFEDS NMO/OSMS D45 &
ENTWwA, F72, MEARICBY CEMEHRL XD
NMO/OSMS TA LT L, €L TMSIIEEHEICAD
ha+YTra—F L3y Fid NMO/OSMS Tldiz & A &
BHETHL I EBHMENTETVLE., TS OHEHD L)
TH LT O =513 NMO/OSMS 2% MS & Jifig % 129 295
BTHLLEOBIUC 2 EELEREEZ D,

D A ITrua—FnuNr F (OB) & NMO/OSMS TldAk
Loshnn

OB 3Bk D MS 128\ Tid# 90% Rt DREBIIZ B\ T
ETH Y, ZORBBFERNWERIBVIOTHS. bhvbh
1, OB O#llg % mIKEOSEMEA K EZ b HWTH
RADOHTMS & OSMS & DR EHEEZ K L2E 25, MS
TIX75% DBIEFRTH B DIZ OSMS Tl 14% DBk &
IR S EAUR SRz IEEXIEEEICE 5 OB id#
10% T 5 DT OSMS TiZ OB ZIFITREMEE £ 2 T L ik
RThol. ZOFRIE, MS DBIRHEIZE > TEELE
2 5N D B O WS IE R E O OB 28 NMO/OSMS T i3 &
EDONEVI EEERT .

2) NMO/OSMSOMRIHREMZ LK A & AT 2
NMO/OSMS D% < DFEHITIE, MRI FRHTZE % ZIRE T
BT 2 & SHAU LORSZRTA, MS TlRIFE A L1
WL 2HEAUTOBWKRETH VB TH L. L2 L, &
) FE 2 B MRTIRZE O 2 BAIHWNE 12 B 2K ZE 54 ©
H 5. B3k 21 Bl NMO B OHFREHRZE ORI IR MRI
REGEETEMLBELLZEZA, NMO/OSMS DJFEHD
SANEEMO PO T b BIREEICEICHA LTz, —
Ji, MS20 BIOMFE TIIEGETEZ LN TV L ) IZHHD
JHAER Sy, THbLEHEICTEICHHAL TSI LD SN
%572 (Fig.5)?. Z® X 512 NMO/OSMS & MS 13952554
AR Z2ENEZRLTWS.

3) NMO/OSMS & MS o3 Bl af [ 5

NMO/OSMS DJf 494 & L TSN 2 CHIBR O
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Spinal cord MRI lesion distribution in NMO/OSMS and MS
NMO/OSMS & MRIJiHIERATH ) FHEE X Y SIREEIS 54

SeARTE MS

T T T
(transverse plane:

NMO 21, MS 20)

NMO/OSMS

(Nakamura M et al. T Neurol 2008)

Fig. 5 NMO/OSMS & MS OH R IT LRI BT ZORESO&ELE LTHRICBNL A, XD
HRODH 2 Z2IIHMBHTH Y, NMO IZBWTEHEMOHGE, TabbIKEAEIHREDH.L L
k. THIIREGAHBED TR E %5 MS LN TH 5.

HEEEEATR L, LIZLIEEAZERL 7 ) 4+ — 2 2O
PN LIS N TE 2. ORI, MS O #MTH 2L
TAROYA FDOZ Y F— 3 ZAREDToHER — R B2l
ERERMICELZLIDTHS. $72, NMO/OSMS D% Eifl
BV TIIHRETOER R ME ONE & TRREEA A L D
S5NAD, MSIHETIZINS DEALIEA BN W,
UEDE)ITHEOMBIIADDLBLEELLT, MS &
NMO/OSMS DTl B2 BADH ) % h3 S % F—HRED
ARZ MVADBEPTRVWHZZTE/2Z L, AL LT
KAETREL L DICMSTER L BRAT HEEEMS LD
SN7BNTH 5.

IV. #i7-%&REBEELTONMO

1. NMO-IgG D% R

2D X9 MS & NMO/OSMS DB S DMm#EN D 5
BRI AL I —2 1) = Z7® Lennon 575, 2004 4£12 NMO
ICHERMICA LD SN 5 Pifk NMO-IgG # R L7z 2O
FEICIERAIE B MDY, HART OSMS & Bl S W7z fEf] &l
DOMSDIiFE %754 Y FTHEYPREL 2L OSMS
B DOILEE O A D & NMO-1gG BB ASA & b i, MS
TREBIDEMTH 5729, Z ORI DO HE2 I

ZTWw5. Tbb, OFKkO NMO OERE L bhivbho
OSMS (2[d]—T& %, @ NMO/OSMS & MS 3774 25 E D
WHEMEA D %, @ NMO-IgG A NMO/OSMS DB~ — 71 —
ELCHHTRETHS.

2005 4£ 12 Lennon & (¥, NMO-IgG® = Yy T B 2%
aquaporin-4(AQP4) TH 2 Z L #HENC LY. 2o AQP4
13 water channel TH V), J& { ROMFRIZHA LTV 525 &
CITICBWTEEIHATEL, HCT b s & PR /K& R %
7ZEBUR TEEPCS CAHFAELTWS, MilldL XuizBnT
1X AQP4 I astrocyte @ endfoot \CTHEEICHEH T 5 A%, H
R, I =V % oligodendrocyte IZIZFBL L TV 7w,

2. NMO ORI BT 407 7 7R ¥ Atk

Z D NMO-IgG D& —4 v MUJED AQP4 TH 5 Z & HHH
ST ENTZDIZ LA, $ AQP4 HLAk oWl & i O 7. 7%
KON D LIk -7 #ILE, human embryonic kidney
cell (HEK)-293 12 AQP4 gene % transfect L 7=#llHg 12 B 1L
% NS S5 GIE NSRS T, JLAQPAYUAZIET 5
B L 72, 2 oW TiE, NMO/OSMS BHE oI ic B
WTIRZD 91% B TH B 05, ZHITE 5RTMS B
clinically isolated syndrome (CIS) 8 & UM 8 CTld & pk
WTHo72 bbb IO AQPA PUfRIIE T iE NMO i
2B W T sensitivity (& #90% T H 1, # ® specificity I&
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FRERHHESE  49%11% (2009 : 11)

NMO JHZELZ 351 B Stk i i
AQP4 B X U GFAP gtk o /K% & xRS MBP (i) 05 AT

: ;[%;!;ff3; 
AQP4 .’4 %&‘% P

(NMO 12, MS 6, Control 8)

(Misu T et al. Brain 2007)

Fig. 6 NMO OEMH DHZEIZB W TIE, BIEMHZE & .02 AQP4 DBUETED Kb N7 LAY IR
Mo THY, ZOFMIZIARIC GFAP Fad KL TS, LALENS, I D —7—T
& % MBP #1255\ Tl LB S hTn 5.

100% &I FERTH - 728,

Z O AQP4 kil & NMO/OSMS O B R R % ki st
T2 &, OPAQPAPKRME L BREELSHET 2, @t
AQP4 Hifk & RN FAE AT %, ® MRI HFRGHEO &
B & AQP4 PUMMIIZAHBE T %, DR AQP4 FLfAfii T3P
EREHEICAEDONG, 2 ERHLNE LRSI
50D Lid AQPA HufkAI NMO DB REICHHICHBR L Tw
LZEERTHIDTHS.

3. NMO H#i#:l2T AQP4 MR %E LTV 5

NMO WRETERIZ BT 5 AQPA HikO G- % L 55 HIY
T, BIEIE NMO JREICBIT 5 AQP4 DR kA IME %
B hot IEFEMBHAOFEMIZB VT AQPL IZEFHMOAE
KiZblzoTHREEIN, BHTHIRKAEIZ X )Rt
Ao, 7, AQP4 id astrocyte ICHBH L TW5B 7
W, TORMEET A bay A4 s OMBEHREHTH S glial
fibrillary acidic protein (GFAP) @t/ 7 — 2V IZHEM L TWv
7o, AR 12 0 NMO JRZ 2 SRz Mk 22 1 I RET L 724G
#, NMO/OSMS OBFEMRZE % 5 Z T & 9 12 AQP4 OHLJE
MOWEFAA LD BNz (Fig. 6)”. F72, WENICBW
TRIMEFICREZ T 7)) v kDL BB A LD SN,
ZORFBEEH» & X DI AQPL I L I ANIE A B 6 |f) A3
Ho72. GFAP OREROMEDH LI DRI &85 —

ZAQPADZFNEFHP LD DTH o7z, BBRIEWT & (12
MBP Btk 3 =) Y I3IRZEIICB W IR ST
w7z (Fig.6)?. AQP4THE LML T MBP #HEE T
LRI EMERZICBWCHETH Y, BEHICBVYTIX
MBP b IREMCTHRT 200% o7z Lo L, MSIZBW»
TEZOFTRIZHLNCE L5 TEBY, MSIHIHZE TIL MBP
DHRDOWERBME L THED BNz, ZOHA TIX AQP4
R GFAP ORI F o7z AL OOLNT, L LAZNL DY
PR L T T b b, REMBRSFWICIE MS ORE
X3 Y oOfE D primary 1238 2 4 demyelinating dis-
ease DFTRTH Y, 112 5XNMO/OSMS DIRZEIZB W
T GFAP %l BHEH L TH7 A bud A MG ES
NDIFEDFARTH Y, BEITIBEIIC RSB 2R
TlkwhrEzohi.

4. NMO OHREMFI DT D Ji1h)

SRR LI NMO OFRZEIE MS O X 5 il h
847 ® primary demyelination Tl 7% <, WHEGLEDORES L
7z astrocytopathy T#H % Z & AVR SN2, T oL bz A&
AL B9\ 5 72812 NMO B o #i i h o GFAP #
ELISA #ETHIET % &, NMO @ 22 1Z3% W12 GFAP
BERALTVEZEDHISMIIT o7 MIRERR MS B0
B TlE CSF ho> GFAP % Ing/ml T % %%, NMO #ITlx
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NMO % O ZHE OB T3 GFAP 2335 B3

(ng/ml)
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(Misu T et al. JNNP 2009)

Fig. 7 NMO B#H D2 OBBEIZB W TIEFEH R GFAP O LANRD LN, THIIRIEREA T
T4 ROV ZEBIC L ) BHICIERILT 5. MS R RMEREICBVWTIZIEZE AL LARALR
v, ZhH50ZEE, NMOIZBWTIET A Fad A FOHEIPFLFHEHISGREZ 5 TWaZ & %2R
L TwA. (rel: relapse, rem: remission, SInf: spinal cord infarction)

10,000~100,000ng/m! DEfEAER L, PFEMHZENER LI
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i £ LWERERERT OMANIEEN B Z b Tw
5. F72, Lassmann 5 & OILFENFZE Tl EAE OEAE) » o8
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LT H-iEERend L ICMShS ) EEL T
NMO & L TOFBOHREMFEOMENLETH 5.
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Abstract
What I have learned and accomplished through research on multiple sclerosis (MS)

Yasuto Itoyama, M.D.
Department of Neurology, Tohoku University

Multiple sclerosis is an inflammatory demyelinating disease of the central nervous system (CNS). This disease
is characterized by so-called “multiplicity in time and space in the CNS”. Although the pathomechanisms of MS
have been extensively studied for a long time, the etiology is still unknown. It has been pointed out that the preva-
lence rate of MS is very low, and that the optic spinal form of MS (OSMS), which mainly affects the optic nerves
and spinal cord, is common in Japan. There has been a long controversy as to the differences between OSMS and
neuromyelitis optica (NMO), and whether NMO or OSMS is a subtype of multiple sclerosis (MS) or a distinct dis-
ease. Recently, a highly disease specific autoantibody, NMO-IgG, was found in the sera of patients with NMO as
well as OSMS. However, this antibody was not detected in the sera of MS patients. Therefore, we conclude that
OSMS is the same as NMO, and speculate that NMO/OSMS may be a distinct disease from MS. Many investiga-
tions have revealed several differences clinically and pathologically between MS and NMO/OSMS. The following
features such as female predominance, no brain lesions and longitudinally extended spinal cord lesions by MRI
study and neuropathologically necrotic or cavitary lesions are commonly seen in NMO/OSMS. The most recent
and important discovery that NMO-IgG reacts specifically with aquaporin 4 (AQP4), which is a water channel lo-
calized in astrocytes, opened new avenues for understanding the pathogenesis of NMO/OSMS. We immunocyto-
chemically studied the expression of AQP4 in lesions of postmortem NMO,/OSMS, and found that AQP4 was com-
pletely lost in the acute lesions. In addition, an astrocytic marker, GFAP, was also lost in the NMO,/OSMS lesions.
However, the myelin basic protein-stained fibers were relatively preserved. These immunocytochemical features
are in contrast to those of MS. In MS, there was no loss of either AQP4 or GFAP expression in the lesions. More-
over, the values of GFAP were markedly increased in CSF from patients with NMO/OSMS in the acute phase but
were never increased in patients with MS. These results strongly suggest that astrocytic impairment associated
with AQP4 antibody may be mainly involved in NMO, and that the pathogenesis of NMO is distinct from MS,
which is primarily a demyelinating disease.

(Clin Neurol, 49: 699—707, 2009)
Key words: multiple sclerosis (MS), optic spinal form of MS (OSMS), neuromyelitis optica (NMO), NMO-IgG, aquaporin-4
(AQP4), astrocytopathy




