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M7 07U Y 4 U ERHRNESEA A RS

<HA RTAVFERICHED>T>

KA R A4 PEBEHIT SN T B EREOLE T
VARRLIZBOT, TRTCOEFMICH IS TITES
B 2 REE Tl R v, 84 OB IEE 2 BRER
WCELRE L, B D5 Eh LWIEEEY BIRT 2720015
TH5b.
<JBEEH>

FERE EMIES, HEYFH L CEaTE, ke
Fth, OWTIZEEZ O quality of life #2345 2 &,
<FIFE - BEEE>

PR B ARIRB A RR RS (SETE 5 M), HAM
REIRBIEAHEE, B L UMBREMAESE (WETE 3

PEVWEFE L7, HATAHBIIPHOAELE & bioae
Has L, FHIMPNICIEEEL L L DIRIEIERE L L CFE
L.
# -
7 2 7R ¥ aquaporin (AQP)
3R LIE multiple sclerosis (MS)
AR B2 neuromyelitis optica (NMO)
FELA % B 45 BE B R R neuromyelitis optica spec-
trum disorder (NMOSD)
HEEREWI B 382 longitudinally extended transverse
myelitis (LETM)

BT 7R 2 ARG ERMEXADERI RS ERERS
ZEE (BEE7EMEMEE [MaREETRTRSEE] £8) = iE
AlZE &R (EAES @RS [Ea R A wRieEE ] Z8) - A2 M

BEEIAREREMOBEILE TV TITONELDTHY, E
Bl A OFEFICERDLBE LIS ERETIT)I) NETDH
b, W77 T7RY) VA KGERARABES A R
EEB R, AHAFI4 &L LIiTbNERITA
WKL DEUREEEOWPRAMEII LT, 2OEMT
BETE)ILOTIE LW

ZE MR FE
EHF WE
e HUE
BiE  E
I
R M=
S
.l B

BIRFERSESG © T 252-0373  FRJIRMABEHRXACE 1-15-1  ACEARZEREESRN  HAMEIRR Y2
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o1

I 727 7KRY V4R EEMRERO E %

7 7 7R~ aquaporin (AQP) I X MBI Bk
Fx 32V THY, BIEAQPO 25 AQPI2 £ TH 13
BHEOTA V75— b0 10hoTwaEY, b MM
DT A a4 M2z AQP4 & AQPI BT S, &
DH b0 AQPA KT AIEER B CHUASIIFICHFTEL,
INEFFELLHRAL L CHRETAHEMBERELILT 7 7R
) ¥ 4 PR AR R (BT AQP4 UK MEAR e 4%)
LIEFT B,

A FE L DE R, R AE EF B 45 neuromyelitis optica
(NMO)?™" <3 1> o B % & B neuromyelitis optica
spectrum disorder (NMOSD) <3 2> O —#f & Al S h
TWabDTHE, LrL, TOFITEERBTY ) H b
W BT £ 584 1 L FE optic-spinal multiple sclerosis
(OSMS) D& EN TV B IR H 5. & 512 NMO
DOFIZLPLAQPA HLERGED b o L BBIED b O HNIRTE
L, BEEDIE) N5 PITEDFHEIRER Z L
SNTWABY. L7zdio T, MO TFHO BB,
OSMS & & UL AQP4 FLiRI& ™ NMO % BE4h L7072
5T, i AQPA ViikIG AR T, ZOHEE, B
B2 ARAEIR, FHROEBEMED o EREHEMELO—RI
LTHZEIRELDOTHDHEEZ D,

I % [

MBI D7 A2 b T4~ D RZERICEEICHEEL
TWAKF v 2V ThHDH AQPL 2+ AR EHCH
H(NMO st r a7y » 1gG) A%, fitkMigz LT
TA POV A FOREEE FIUIE] X RO B
BiR 7 X 97. Zid NMO BF s 2 £
T v NCUEE L - BOREER AT T VITENT 5 &,
< a7y =, GFRER RO SEMIEE E T A
FaH A b OFEERGETSTTY) VERHEOREN AL
M, EHITRERML?S AQPL BPEAITHET 52 &
EPSHLPIZENTVEY, WL EROFE
WAL PL AQP4 BRI & 2 Wi O IIE LS L E T, fifk

£ 1 WETH L BE X (neuromyelitis optica :
NMO) B2 £ %

1. #mkEs
2. BUHEHME
3. LTo3HEE®) b 2 0%
a) SHWALLOES 2T 5H8 MRIHFE
b) %éﬁﬂ%cczﬂizi MRI R D3 % SRR L B e 4 3 72 &
2
¢) VL7 2 TR v 4 PUADSTRM L TR

R,

WK, A

DIRIEALZ LCld~ 7 A CHRIERMED AQPAW L L 7
AtuadA PORGEEEZT 00, TRk, HROB
X7 2 ot FoMEEEETISRITI L E RN
EENTWBY, FHAEC L MG E X 7 =X A
W, WK B 4 #E complement-dependent cyto-
toxicity (CDC : kDT L Y #EOFE AL L,
[RBEEAEIIER S WHBEREZ £ U 5) &, Juik
IRFFEHEHE A FEVE 65 2 antibody-dependent cell-mediat-
ed cytotoxicity (ADCC : #& & PiE D fragment c (Fc) &6
T, FTFagvxI—filaevru Ty -V Eox
77—l ED Fe SBEEETHILICLD,
s G EEWE O 2 FHET 5)0 2 DORFE 1S
LTWwWhEEZLNTWEY, Eb50FENLY T4
MR CH 5 0 TS TIEIAHETH LY, Lil,
NMO 28] 5 FE B % 5 M AL multiple scle-
rosis(MS) CBE SN L4 I7 > N4 »filgs
HETZL, TAMOH A P THEI LIZIEHEVE
W, 3 bh, NMOIIEMSD L) Rt ) I7> Fadr
A bEFLE LR SEE R HERE L T8,
D, AQP4 #iZRIHUE & L7z, HOMEMET A budha
FSF =l RELDEEZHNBY,
m % %

1.8 & =X

NMO IZH L TiZ MS & BE L TOHEMREOHERHI W
COMPEPIILTH SN BP9, HT AQP4 HLAR R M4 7
BB LT, REBRPETIIAERELEETE S &
I HREERFEIIITbLTH R,

2. A BB =

MS IZH$ 5 NMO OEEICIIAREEDSH Y, HAEAMN
FEGT VT ATIE NMO OHEENE WY, HERI 74
BICAEEDSH LI LD T TIZEZ L OMENDH L. Bz
&, EEOPT AQP4A HiiAREE NMOSD & H A A D FE
BIDLIVEEORETHY, L )EEOEIETHRIE

% 2 NMO B3 & & (neuromyelitis optica spec-
trum disorder : NMOSD)

1. WA FmR

2. HMEEREORBE
1) FRMEDBEIESH 5\ VIIFHEED AL LERT 5

HhiYE

2) FEMED B IS T R R FEE OB AR 5L

3. 7 VT HOFMEEIS R LE

4. EHEMECRIBRELZMN) HWiELD b IL 3 AL
EHET D RS

5. BB SIII R 2 A (RRT &8, MR, Mz
B, AR & o) AR S R

(k4 L0 51H)

(k14 £ v 51H)



L, $DEENFEZL, FBIIBWTS L) BHIcaED
il LT aIh kb b FHES L URKESOAE
HEFEWY, S5ICALEEBRERTLREMTEE
BEWHRLND, Thbb, L)ECIEERKOT 7
VA« BN TOEEZI-HFAANEOEE LY L£L
BCZRIOFELRI L, HEOABHENLEL
%5, ZIEF 2 — NTOLRED NMO OfERTH
RENTWS, Fo2—NNTORADNMO BEITEEI
EETHY, JVLERLBIEGEELEL, N
SHIETEAL & I magnetic resonance imaging (MRI) T & 9
B DBRERRTY. T, A5 )T CORMERRE
DEAMERTIE, NMO BZiEHTH1.5% Th
D, NMO BH®D 77% (I HEHHRE L Lo Twi, B
FRED %\ NMO BEDIFRITE2EDO DT H 0.35% T
HoHesnsT. —J, BHPETOMS G OEMRER
& SRS T4 BT HL AQP4 BUik & g L 72158
TIEHEIZ 28 B (37.8%) THMEETH Y, T 7z
SO LBITE S B 2,366 % O IMIEKRAE Tl 583 & D
24.6% RHETH -7 Lhl, ShoiddsrBE
NMO, NMOSD, & %\ id MS ¥ T# & 728t AQP4
PRGOS R LEEA L Tnb 0 THE, E
B H AR IRE S A BATE O£ Mifk TIT b L5
PERRL AR 45 383 Bl 0 I A T i 44 51 (11.5%) AL
AQP4 BUERGIHETH D™, T NAERIC HARA DR
B R L BRI SN2 D OOFICHRELN A SN L HEE %
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FHELTWBLDEEZ bNA,

3. MEECHRER

HAANTIE, WHESEEL ) ERGIZEZNDY BR
NTD 28 oYl AQP4 PR O 4B, 198
BlOHL AQPA HIARRF IR M EREE, 583 FlOH AQP4
PR PED NMO B% Tix, #2121 96.4%%, 91.4
%%, 86.9% W HMETH Y, WA (52.1£15.8
B IR AUE NMO B (42.9215.9 %) X b iy
BEEEICE L AL TR —% RETIE NMO/
NMOSD DEEFEDTFIERIZ 411 B TH D ®, 51T,
MRTOSEREB LD N, Ho5WHEMTIET S
TTREMED D 5.

4. REOEBETER EBERT

NMO DRENFEEDHELH 7. $72, #1 AQP4
PUERGF MR R II LIS K ALNE 720, BT 3R
AL LR OHERRBIOFIEAA SN TWB™P | HLA %
4 ¥ 7Tl HLA-DRB1*1602, DPB1*0501, DRB1*03
ANMO BETHEIZLZ WY HLA D4t Tid,
CYP7AI, IL17F % EDHBEET & LTET SN T
\/‘E)SUSZ),

X512, ®i, AQP4EEFOIy VP, SuE—
¥ — Y TOERPRE SN TS, E51IAY an
2 & — ¥ 1) Helicobacter pylori & Chlamvydia pneumo-
niae WX T APERMAP LA L TwWE I s, Zhb
DIFGAfERE T L BEE TV Y,
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fn -3

5523

I & W2 %

P AQP4 HUARBF AR MR 2 DRI R % <38 3> 12K
R

FHEEHSHEHBEODS L 3HEA L WHEEE 4 WA L2
D% PL AQPA kB IEMRMRER L 55, F/2, L AQP4
ORI AR A A D BRIR A A B & RIDR IR E L2808 72, &l
RIS NIL, PT AQPA BULERG AR M K % &
W, PLAQPAHIARET ZEETRETH 5.

o B ®%ER

1.8 hESE

MEERIIBEORIRE MR EE L HEET
HY, BICEEIEZHEET2003 255, ER
DT oEEREMIEREED D p 0K, BRE0k
PEEDBIEHR 0.4 LIF EHAEERRA, &5 ICHHE
[ B D AR AR A R TR B80T L3 3T AQP4 BUAR B MR A %
7% NMO %3R8t R&TH 5™,

2. IRfE - BBFE

i AQP4 FURRG AR MR JE I IR & SRR ME 25 T,
BEMICITIRSRTECIRERESEELE D 2 LD

B2% 7

23 R IR TIEE W (92%)7 25, TV T AT
K3 (40%) 1o b &% A7, ®AE OH AQP4 Btk
PR AT O IR £ 7213812 49.7% 12 A S 72,
3. REESE

BE, BEICEEIRS, ROETEE LEDEO
AEFOREL AL DR, FL55d 50 TEHOH
HORIBEFEHET S L 0D 59,

4. ZDOOIREIR
BICEASRHERZAR T L0 5.

5. B fE K

NMO T3 #EE O IEM & IR intractable hiccup and
nausea (IHN) 258N 2 £ HERO—DTH L & S
. ZHIUEBAT O I AQPA D5 DS WIEB O T
LEDN TN D 5 52 % area postrema Y EEHRZE
EERTWAYY NMO TOMEEIZRCK TIE 40%",
HARANTIE 17%V~43% BE L ST 575 #
AQP4 HiAk G IR R £ T OMEIL 3.6% &R,
THN (&¥3 4 B L, THN Z$hEH S P 11 A%
AR R CHERMATIET 5", 2O IHN ORI,
O BMIERANAT 54%) FT23E56:(29%)3 5, @ L
FLIEY ANV AKEDO LY Y — P37 9 %, @ IHN

® 3 M7 IT7R) > AGBBIERER OB ELE

WRIE H
OMEFT 7 78 > 4 Bk

EEHH
OZRFET IR E 2 EWIROEE DR IEE
OIREGEDh G, IR, R, W

OLiE R, KFEE, BARE, AaLEx CoERORERE
@RI LBE MRIEIREN STIR #8 & U T2 MG CREAME CHES

CRIBREA T T4 FiRICIETS
Bk IEHE
Ot s B CHEYHIETH 5 HURIE,

@ MRI T 3 Mtk LU E OB RIRE
OFEAEIF I MRIURZE A S SR % 572 & 20
@105 TORETOLBEICIRES AL TAHALND

» Vo FEF, FURIREEE CHR (BT TSH 2865E, b as o7y Y HE,
Firvd ¥ 5 —EHE), $LSS-ABUE, FLSSBHER &)

FEEEHSHED) L 3HE ELHEBE AWM L0 T 7 7R ¥ 4 SUEBEEERE L T2

vl

OB B AR AR 25 (2 B LE 121 O A 2) demyelinating optic neuritis

O FE MR 45 idiopathic optic neuritis

QBB AR AIRIE chronic relapsing inflammatory optic neuropathy

DB AR compressive optic neuropathy

(®Leber #{REHRMFFE Leber hereditary optic neuropathy
(O R i M AR AEE posterior ischemic optic neuropathy
DEREE AR SAE paraneoplastic optic neuropathy

@ EF MR AMREIE toxin optic neuropathy

EIEE

BE  RAETOEE LR T, ST QIROBHH (0. UL
EIE 1) BAOETHEE LT, fOETHEIED QRS A5(0.1) HKiH

2) FH# MRI T3 AL EOFRREZZEDL DD




DB, PLAQPL PUEDHHIZ LA L ERI S A
% ETHHY, NMO Tid, THN LAz va L 7
V=, WHWMEREFELZEPBTONTVS, EHICIhb
DOFERIT/NECTHIZEELFIRTH LY,

6. EBHERK

RIS &AW B RA T FIFICIAET 5 b D & i
B Devic #§ & T, ZTUHBFED NMO O #HikE 213
\FF—N—=F v 755, NMO DZWHLEIZH DL LHIZ
definite NMO & 3 HEfR L L OB FERZE OFFFE longitudi-
nally extended transverse myelitis (LETM) 258 2 7 A
FCHHY, IREEIZE > TEERZ ik, Bt
BEDVPHFMERZELTHMTRET S, wbWwb
clinically isolated symptom & L CORME /D diz,
FREFMESTEL, NMO L 228105556 L % B
LEBWAILH B,

L72h > T, @52 3MAL EICIEREI LW
FHREZE) LD b, BEIALNDE I LD
N, HMBACTHRELEMALTEET S b0, HIHEL
DHBDFFFEEIEY LT DA LIS,

|| QA7 s S Y e

1. R/RARE

FRF 73R OB A IR T35, — I EE
DOERRL VEELRDOPEL L, BICESIEE T
96.;—;“) {) n i) 26;“)18)19)‘

2. BB/ E

HHEPIE 2 (LA RS — Y 72 FP RS £3.(60.7 %) DIt
12, JKFEEE (14.3%) W LT (21.4%), FESRFIME
F4EEB3.6%) 28T EE b DAALNEY
L7255 T, BB oL, BAREILECERBEHEMEE/Z T
T <, BRARWERLVEDOEREE S GEb i, FEE
2 MRI 7% E OBEEME CREBUIEESI NLZ L D
Z\,

3. %tk K&

HBRE TS L TEEICRES LS, AT
FHXFAYIEFL R L BB 2 relative afferent pupillary defect
(RAPD) 2Wik T b, W T I TR o 6 S AN
551, HREICEREND LHITIERIX ) RAPD A%
e s.

4. BRIEFR R (IRIREBAEEFTR)

MBI T Mo BEE (17.9%", 26.5%"7) TREH
O B E OB REFLEEIE 2 300 5 LML, BARRE IR
TERBRMREOBREET S, Lo L, FEFIcwshE
BENEFET L DO TREFIHIST 2 BETE 213 0°F
AN DTS S % 5,

5. Yt F % B B &t optical coherence tomography

(OCT)FRR

BFETIZARY IV KA 4~ spectral-domain (SD)

OCT % F v 7= 4 2 L BE JE B O M I A AR AR HE 8 retinal

515

nerve fiber layer (RNFL)/E, #EBIE macular thickness,
TR EI AN E ganglion cell layer (GCL) % & O FEIE A &
OB AHLE 2o T D, B30 RNFL AT 5 5,
NMO X EHEEMBE O MS RHE I ) D ERICIEE{LL
THEY, MS LA EE THARERIEER 15 4m LLED
FEHALS AL N LRI NMO 22 HR&ETH D
LENEY. Lal, ThiddH I THMREEDEE
BEERTIZTOLDOTHY, RNFL DAHDH MS & NMO
ZHENTL2ORMENHDETEONRRBEEZ LN
Pxd

EOICHEENBEOME CTIE, HMEAEE TIHIERY
MR EHBT 5L, BWOIRETCT GCL+ (HhifE
HiHALRE & NHEIRIE % 2 72 B) O FER{L SRS S i,
NMO, MS, HHiREREMTIIV DD DHBEERAL T
R DELDEEENA LN, KREHO—BIZ% 5
CENHIEBENRTHAY, T2, HHREEOEAL R
BEEEFRTLIOE LT, MS B CIHEMRELE BIE
LTHREED S O L BERHIDIEADHEEITRD S
NS, NMO Tk MS, LETM, EEFBEOTTE
Wl L CHBIZIERIL L T2, S 5128l NMO,
LETM, fRMREREEFIELZMS, FEL TV vy MS,
IEEXTHE 5 T 176 51 301 HEOMETlE, NMO & ik
RKOFEI 0 5T MS Tid, EHO RNFL & GCL+
PIEELEFEL, IR o2 -0 OEARNRIEERS S
40 UL, WERE inner nuclear layer (INL) @
AT FERS B B 1208 microcystic macular edema (MME) &
ZAIUTHED INL OIEE B L TRFHIA 2R T b,
INL ®DEEANMO & LETM TALNL Z & T, HE
AN OFHIA NMO & MS ORI MIZR 5 Z & 2 8T
BIRED 3% 5 —FT, MME & INL ®fEEiZ MS
BEOK L% b AN, BEOBMERMELDOEL
OREZEIEHT 2 HMEY L H 0, INL EEORRECHET
FHBARE OBEIISHOBETH L.

6. ZOMHDIEFRR

BB EZORE IS U BERFEISHIB SN D%,
BRI 2 b oix v, F /e, RKE R SN E
FlCiE AQPA DL A LT\ b oo, FEMOEE
WKLo T2 ESERIRRKEFBEEPE UL, RIEZED
WO BHER, IRIER opsoclonus™, WEBINO
SRS, 1B EAERET OIS H B .

V B R

1. MBE®E

1) Pt AQP4 Hitfk

MESEB WM T 123l AQP4 LA ZEE S 5 2 &%
WLBTH B 05, T OH AQPA FEDOBEEIILIER
ZELDLDONH Y, RIPEELIH TR WD,
FallEd s FOKRE, BREELYEOEFEET <FE4>
RS A, Bl ST 15 PLE DR % B IS0



516 E2E ¥ W
® 4 MBERT7 TR > ARBOELREE
AT IHC ICC Flow cytometry RIPA FIPA WB ELISA
HE BRGEEIE v T2 7EY v b7y 7AY Y 35Smethionine EGFPEi#v b Hit~vy 27 HES o M7
v 4 BBLHEK/ 4 5SEAMR 77 7E) TrT7RIY4AL TR 4 rTRY 4
HFA %2 & >4 M1 7\ L
IR
AR/ R PR N 0 BBMERA BB MAERY BE G BIC B IgC B HEESTEN B I«GE
1aG A& IeG #E & 1gG #& BT BITE BT AHEOEM Ny FEI ICHBET A%
P 2 B,
FE (%) 38~87 42~91 88 57 70 81 67
BB (%) 90~100 94~100 NR 98.3 100 97 87
Bt BEEGER. Mo M. RESH RER, BN, ZEN ER ZEHN 28 BE SFE FEN. ER
HOfkorE R 65 KB AEEY 6 KEFHEW K KREFREL LEbeEE M. HE K
BEOFEET FMEEoMIE B JEHFENHKE BT P RE. IgG D&M EHUET
fit. TIFRIHEE  OT Y. Y ET] . BE.
DV REMERERE.
T EB Y, EMW FEN, FER ENMERAT. M EMERAT.  HENMEREAT.  PEEr oM HENMRAR
1. JEEREMNKE 1. Fhe OEBELE kL oEE Mtk ol WEERAEE . THC & T
B ED WL L. R L. HBERER L. JHFENEES T aHERO
3 T BE . ASHEAN. ik,

IHC : immunohistochemistry, ICC ' immunocytochemistry, RIPA :

radioimmunoprecipitation assay, FIPA : fluorescent immuno-

precipi'tation assay, WB @ Western blotting, ELISA : enzyme-linked immunosorbent assay, HEK : human embryonic kidney,
HFA : human fetal astrocyte, NR ! not reported, EGFP : enhanced green fluorescent protein.
U BN, Virchow-Robin 2, K.

PHEINTWD, BEMABILE, b b AQP4 &R

Sk M

L
aJaH

(HEK) 293 #lifad 5\ i # Ot ol

BEE L LGEMBALE 2 WL flow cytometry, H
BEL7- AQP4 EFE 2 LG - AR 2 2R &
L 7= st RE 7 W LEORIBLE T v £ 1, Western blot-
ting, BERMEREWNAEE (ELISA) 2 &S Tw

5

2) Bl AQP4 ¥kt B Tk
Yy~ FRHF, FIRREERCHE G
TSH S&EKPUK, Jir A arza7) YHuk, it
F oy —EHK), PUSS-A Pk, PLSSB Bk &, Al
DOMFEECHAEDL LIZLIEERT Y. BICEEHEH
£ myasthenia gravis(MG) # B 3HL 7 2F L 2 V2%
KR OEGL, BRLDIZIEERIIEVEETALR

PLRZHUR,

A% BT A MG BRI BT 2 £ 08 (524 7 BIR DS

63%)P% &0, TeFNTY LREMLE AQP4 DI
BB LT B EICDH B DS, KEGDr — AT
13 MG #* NMOSD D3&HE 1256473 5%,
2. AR E
NMO (2B W, E R D oligoclonal band (X [&

‘[‘ét{,
E4Es Rl

-z

— B

) VIEEMEREIIMS EAEERC, Mgk
B HN DT DRETEE (P19 19/ul)

THHY, FHMEEZLE) DOTIET VT I v O/

Hi, &&H

Vg —R
HE,

B L-ALBRRE X ERRAE DR S

BXUOBEBEHEE AEIHET L L8539,

FRIRATZE CIR S TS L 2WHED

BEH T O AEE

ENTWAE, 7)) 7HRGHEEREEAE dial §
brillary acidic protein (GFAP) i NMO D HEFE « Fi % %6
MIZBWTT7AMOH A VOBEFEOFKLEEL LT AQP4

EEBITHET S, FNIHES T, WP O GFAP B
Eid NMO o5 (2,476.6+8,815.0 ng/ml) 12 5\
T, MS O3 (0.8£0.4ng/ml), o HiEeE &t
FE, SMREEMEMA (14.1£27 4ng/ml) X Vi3 55
WEZFCHEINL, NMO s L CBEE 90.9%, 4R
76.9% (2T S, T2 GFAPEEIIAEBEIZ L ) Al
EELAVETETL, TA MO A PEEDT—F —

1275 E bbb TV 297,

F72, NMO & MS BEHE DR A v 4 -1 14 F
interleukin (IL) 21 OMF T3, MS BEIFEETIEdH
BRSO RO 205 L, NMO TIEEH 7%
BN % 28, NMO TOWMEREES) & EOHE % £

‘968)_

RIEHETF A VA A »THDHIL6 H NMO BHED

PP TIIEmTsLah, FoMUEEL LTy —-Th
% sIL-6R & NMO BE T MS BE X h HHF(28mL,
HEIGOANEHE L SHBET 5 (MS A1),
PUEPUAEAEASEN L7 Bt L CHES RS % i
UL L7277 4 5 b %L v anaphylatoxin
(C3a, Cda, C5a)ix, NMO DRIEIZE b TEELE
ZENTWAY, FORMEPE L CIEEELE LK
T, BEWEHP Cha BEEAY NMO BE 042 MRl T%
BEHICHEMENDIB/EDD LEBHIIBWTLEAL, B
DESEE L HET .

3. Bl& B2 WA

U AQP4 IR LA Tl b EE 2 MERY

TR,

HHEO MRIFTR T 5, BEHFEMARIESER L
FED T8, 85.6% 2B \WT T2 Mg HI &S 5 v
i short TI inversion recovery (STIR)f# CEEH % £
L, TR =7 4G &) &EEMFEL ALY, BRiE



HMEI STIR TOEEFR Gd EEIR T AL LR
%, BIZE R EEARER PR F TREFED A
BB ELHAH, HELERDENISLELR OITHEMEE
EHOFMTH D, RO ZEMH TR AR 0 254
ETNNF =T AN, STIR 5 TH AQP4 Uik EH
MWREROZHW (3 LRARICEESLET A L0%
v, L7t T, B AETEES (MR 2 26
FEDH DS, IEBESER fF 9 ) & i (e
$ECIGEIERAE D V) & ORI T1 s RS
HIHIEED AW TH B,

SR IEPT AQP4 PURIETEHR MR 2B E D 41 .8%
IZBWT MRI THMRE 20D EWH 5. 44
NMO ML FHIHENALNL DD LERS
11, 1999 £ NMO WL HE T % FEAE R O F B 1AL 1
BEBHMIZBB TS LRI THEY. LrL, 20
# NMO #ZTH MRI TRINNFENLZ L ALNDL
EWERE SN, BRICHBURT R, RN, BEREE IS
WMTHDHIENPESPIZSNT, HETIE, NMO O
BEES MRI Eifg o s, O HEHAIT AQP4 EE IS
FHLTWAEZNE, FSUNE, PIIGERHE, LR
THME, 0%, HERTHICZY, @QEREEDRO
B & LT cloud like enhancement # 2% 5, @ KH
KIFRVE, R HETRT I ENENWI EETLR
%73>'

VO

O BEBEMER AR A (MS (21 5 R #E4) demyelinat-
ing optic neuritis

MS FEFEBRMIER/TT 5 R OE L, FHER
EWRIE 0 MATE TH A, MS OHMRE 5 BRI S
HARER EWERIITEE R <, MRI TRABMZE A
B &l MS BEMS plaque 2 A4 5 2 k2 ETHEN S
L. BMEHo MS TIREERR ) osBkoBEm, ERE
W, £/ 70—F 0V IgCHMPEETHL, I
VIREMEHEOREINENMO THALNE, AT HA
FoOVAFEIZ L RS L, NMO Cldtr LAFEER A
v % — 7z 8 v interferon (IFN) f-1b(\™W# 7 = 1 »®)
EIFN Bla(7 KA v 7 A®), 74 Ty R(V L=
T ALt IV OFHIRGVPENTH 5.

@ 45381 R 4% 4 idiopathic optic neuritis

BMEREBEROEREFEIZEED LS00, BIKREE
MS (2D D, NMOIZHE) bDEEL LRV, T
TR CHMME, —8ETHS.
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® BMEE R MR MR ERIE chronic relapsing in-

flammatory optic neuropathy

U U<, RICIRERGEBIRR 220 T CIEE
WZRRVEER P IR e & OIER & 1 ) SOE MEE A
T, BRCEMTHYME T5, BREBIEH AQPL HT
RB PR AR S & BEBLT 2 7%, 1FRREE E DR A iR
B, BIBREATOA FICELSRET A B0 8%
674).

@ EB MR IR compressive optic neuropathy

FriRF 72 3R OB EE TR A ICHET 5. BIRO
AL I BERFERL Cwa 2 2%
v, IRERZEM, IRBERENE, AENEREE 7 S OEBHER, &
FBEYITIZARE MRI CTHAMRE O EERZE DR THEE
35,

(® Leber &= 14 %8 # #2 iE Leber hereditary optic

neuropathy

FIRMECHAMICHEEL, HA»SErAOBEE B
WCHIIRIZ S FEET 5. £ RIS FLEE SR
JERS 575, 7VvFLeA vintiREEE CaEREE
AT, I TR B OB & 2 5. B
BT OENZATERKEATBIFT, MRI CHEMHE D SERT
RS, 3 M3y K17 DNA O HBRRERCHET
AIFaVFUTEEBHRTHAS.

® 12EREE M4 R HHRIE posterior ischemic optic neu-

ropathy (PION)

MR %1 PION (&, MIBHEIIR %% & B % EM M
BROLDICERECRET A, MLAEEICTEL,
BISEBIR O LR THEE T 5. FEBIR 22 1% PION (28R
W, BIE, ¥ av o, WinkEIE 7z & ERs &
O RET S, BES RV &, MRI THERMREOKE
FrERLSZENLBIITRETH 5.

@ EEE MR MR paraneoplastic optic neuropa-

thy

HAEMORFIRD 5 WITWIROE KT THEL, KA
WEELT A, &5 HRAE CEim b /R E, B
HRRLIE, DREEL CEMEEL O LS, NELBFEY
EBEFTHERTERNIEDH L, L Hu Uk, HCV-
2 #i4k, collapsin-response-mediator protein (CRMP) -5-
IgG 7% E&TEH IR B R T,

FhEE 1448 ##2E toxin optic neuropathy

TRETH LY V7 b= VORI, AFNVT IV
I VOB, YrF—OREIRES T SELEYOE
W, HE4lHLVIEEMICHEAIPETT 4. EBICE
R EOBR 2 kT4 EHFRETHLA, LIFLIE
WAOFHREARTH S,
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I BB - BRI ORR

B BT HT AQP4 FUAR B PEAL M 4 126 L T,
EMMENE X UESE - BRIEBOHEERSERPOFERT
i 7z OEETHE RSP IS N DE k., Lz
o T, TTIZMS % NMO IZBWTHBEAEH S
TV BIRED, Bl AQPL PLERE AR b RO
WRD D DR D Y, FOFEEMEICEDIEERD
FEGIEDNEB SN TV LIZBE RV, SRR
WHANSATlE, TEFVALANVV, ZFL—F
ClTHar™,

1. BIBEEXFOq0 RE(XFO1 K)

AFNTL =y 1,000mg/H% 3 HHEEEED
BRET 0% 17—V ETHATOA FO/5L Ak
FEICL Y, —HoPl AQP4 FURGHEHEMEREZE O
TEEIN S 5 I3 R4 ICEET 5. 2OEET LHEE
AR ROV TH AQP4A PLEOBRES S Tw
DEED R VICORETEBOBRETH 5205, gD
sk EF B LEISNTWS, FAE—EFETHE L
BEBHRLNTE, FBREEDET D BICERAREGT
B EREHBELVDONTWAY, T FDOLYF
ZAFFEAE L v, 7272, $T AQP4 LR 0 HLaR i 23l 52
ENDLEHITRY, ATFOA 7OV ZEER IR
WL THZEnLL—EORENHLEEZ LN, &
ZEERENERTH - T LT O M bk O 85
TIREELTLERLDH LY,

2. M LA

NMO o2 EEIRIN L T § bEE I F AT
HY, IR RE 2T 5GEEOBVEEOSEMD
FRERTIE, AT704 RV AFRETRIEA A S LW
B, Bh o MsbREL T35 2 EPET L
WEERTWBE®, 2504 RV AEERE 12wl 2
7 — VER L CTHMILEOES Nk WAEERE I3 L
T, ERLRAEBENZ  BEOFEDIE S LIULLLT
D MEEALEER ZOMOEERE L EETRETH 5.
X 5B FEOEBRERD S MG LEEIERTH L2
EWH o DO L PRER T, LI i
FEETINRETHEEENTWAEY, $/2, 25704 F
2V ABFICE | SRV TS UL 1T) 2 L1k
M Ht AQP4 BLAR L AT AT 0 F3 15% £ THA ¢
2™ ¥ AQPA FEIC X o TEEHIFA & & b (SR
PR - B OB LR R TTREMEA D 5 7280, %)
RO ARLNZNDIIWTHICATEA POV ARES
L TITWEEH 2 BT _E&E Tk v,

PRI MU A bR D &2 D W TR B 75, Wit
b—E—EPHY, LOFEFRENIIOVTIZGDL

N2 (S R

1) IM#EAZH plasma exchange (PE) # 1

ML AL RE D ARG T, A 5w EEEYE *
EUMEESEL, WETLHZ L THREBEDEZHLY
Br < &R, BEEE L 72T & MEOFiEsiEmEEe 7
VT Ul ERRET A, SRR TS oM
PAHELFEEOBIW CEIET 5. £IIr 3BT 511G
RETHY, FREEICIEROEELRFETH L)Y, K
B EDY AT HREND,

2) T EEJEE 8 i double filtration plasmapheresis

(DFPP)

DFPP Tld Mg nfes (—WRE) Tod Lz 1mdgx, &
SR e (CRIE) BB S, ELZ@E L
BT TT) Ve EO P KBS E A E I HE R A
L, BILZ@EETATILTI v ERENIZET. 7K
BICIBEILOREEHREL L LD DbH D, Ih
WG, BENBEAEZAZETELRLG TR
OFEEEYE 2 MRIET L AT E %5, B
TATUA P2V AIEEPERO/-0, PE 21To/2 Lk
I ARME & IR R A SR L, &I DFEPP 2T\
AP O EE R L7 EBIHRES %2, 8 61T DFPP
ATV 6 BITIEE (RAYER 2 60 % A2 EY 7 &t
H5.

3) foENk AR plasma absorption (PA)

Mz o LM s il OWED T L1138
L, MRYE % BRWICEERET L HETHAS,. PE
EEEL IMEEE L W0 BIE S ANE 2 ) A
HbH, BEHZEN) TN T2 F U FETEAL A
V= N® TR350 12 & 1) SRIEHE KR B OHfE 2 Wk bk
%T%SO)&)_

4) s O 7)) v REFE intravenous immunoglo-

bulin (IVIG) &L

PE Tl&, Hicvav o, WREEELREOTF 745
Xy -G, B0 A7 EES. 72, PAR
DFPP T & KEHRNOREE S 7 — 7 VAR AR M ENT O
BB COBEMRBRENLEE R L, FORD, LR
SZPL AQP4A PR % TV B iEHE L LT IVIG 28Th
No2H 5%, LHNLEELY NMO THE X MHEEIZMEY
B EFNCELIZ IVIG 217V, B2 Lz w
b OPTH o 72785, BYEH O AQP4 HUIRR MR
BREBETATOA FSVABEENER 2 S D 445012
IVIG 247wy, 3HICHRTOEALGE S I RE A
HY, BFEELTHENZ BCHREEZ RNEEET 550
idiotype ¥tk B CREIEIE, Tk Fe /K070y
TN & B oSEIEHAL ORI & 48E SUSHIR, B il
O L S ECIEEEOWH 2 ENELZ SN TW
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BARBYI SRR 2OV AL ASRE 7 1 771 400 mg/fk
& kg/HOBNRAHZ 5 HEED BTS2, BIERE L
TETF 714 T%>—, B, %5, 3H, M/RE
A, BPREREREE, MEREREER, SHEARS, WEELR
EH BN, F O IR

3. DTHZENE

F &) X TIEL, MS LB RN 5 HO NMO
BEICESsh, Wb o2 CENTEY 120 HH
OEMETEI 9 EMOFMEEEL, NEHHEOHEEN 4
Bl, LD LHTELAFETH 72 LT0BEY, &
721 BIRE T D 525, IL6 ST AHE/, 7 0—F )
PR TH B b)) A< T OP AQP4 FUARAMM O kb % £
3 R HE M2 B mEY L H 5.

I HERHO™FETS

U AQP4 PUR B HER MR R OB BED & F &F Z2IHHE
W2, MR OPt AQPA FifkDSBE F 72 X EANIHI 2
HAENDL T EFMEVZW, LTLIREICHEET S
I Tk, FE, JREICL - TRl AQP4 ik
fli b TIET 2 b DOEBITEREALL w7, Bitto
AR NMO TEHFEEFHEEZLER VD, B
AQP4 FUER MERANRE S TR BUAM O LGNS
AONDHREMERD 5720, MEOBETH-> TLHE
FHEEDORIEL ZERETNETH 5.

1. 25784 K

T F=va BT, KEOHEErHIIEL L
W) ZET Y AR, BEEEOH L TL F=vH
vAE (1 H& 10~15mg) Wik A MEEE & L TIT) O 7F
— R TH 5.

2. B

TR HIHIZE L P AQPY BURRG AR R OB SR L
BETFEELESNTWED, FREETSNIEEERT R
W, BEFEHEB SR TR Y s a0 ) LA (TS T
T, THFF T (A L50% TH=U®), von
ARY) (T 320 2A—-FAO)THY, Flz
iy rn) ARl HE3mg Y ER LEHSE 7L R
=y 10~15mg WIR & BEA T 5 (RIRE A ™.
FARREICER Lo oM RE % 5~20 pg/ IZHERFT 5.

—75, 24 Flo NMO #B# T mycophenolate mofetil (?F
¥ 1 B¥H%5E 2,000 mg) % F3 28 P AKG- L& 25,
19 61 79% TG ASHkRE S, FIEBBERE A 1.3
25 0.09 T THRL L DBEI VA LND,

3. M bEE

M LR BERIC 2 W BEFHO-O0 AT
A RETHFFFT) R 70 AR i EOEMNR
THREZMZ SN b o 2 AREREZ OBFRIHENIC L AR
ThHbEENTVEY,

519
#* 5 NEREEHEAOHES RIS

1. d}g%@@ﬁ?ﬂlﬁ‘%‘ﬁ%%ﬂi%ﬂi? 2 7R v A Bkt
179

2. BYEMEE  AFLTL Fo=vay 30meg/ke/H x5 H
M (FK 1,000 g/H)

3. EREHLVWLEELRSA, M {binlgErsrar
) REHHIREE EE

4. MEFRREE~9 2 H) (T 2 TR ¥ 4 REEE T
IdRE IS

5. BEESATIEROTL F=Vy (I meg/kg/H) ZHERE L
THEERE%4T ). 7¥FF 7 », mycophenolate
mofetil, )Y F =7 7% EOREIHIBEDERE L EE
T5., L, BREEFBEVWEEIEYIOERAT T3
B, 3 REHY Ty, AR PLFF— AL

(3ciwk 96, 97 L0 51H)

4. IVIG &%

EN® NMO % X3l L Ty MS OEEET, MS D
BREFHIIZIVIC OEITESNTBY ([L5HE
TLREIRREA A R o4 V] EREES s a7 »
K& B E L % 5 AL E B NS #R 2012 - 2013
(https://www jsnt.grjp/guideline/img/ivigpdf) ), HHE
HCIEP AQPA FUR B M RO TR T~ DR H
ERHTH 5.

5. DFIEREE

Y F T ()R U8 RNE 2 6% EieEt 25 61
DNMO BE &G L&A, FHEMBRELD
17725 0.0 FTHERBL, £EOREHED 20 61 80%
THEFIHEETE L OBEY KDL, 2751, &
ETET DO EAT 20% BEICHRO NG, 7240
EEEE6PAELZR12AAZT LI VX I YT OME
&7V, P39 32.5 0 BEEE A7 23 FlOHRE™ T
b, FHEMBREZDS1.87 55 0.0 T THERHL T
L, SLUHAREHEC 2 RHITEE/ 0 —F
1eGTHAHILI)ATT %, HITTH6H0RIILRE
D 2EDFEEND o 7220, #®WE 12 »H I 3 EIF/EAN
HoBEIAPICH 1LEICDEoT2BITE (BIDS5
BIZEE) IS LA, 2B RBRICIE12HTH
BB SN Dotz LTV AEY,

6. IFN OfERIC2WT

MS THIEFHICER L S b IFN-BiEEIL, LA
gt - B RTA0ER L SN TW5, BEMEE
Bi%I MS 2 s h, IFNB#5 2 » HBICHERE, %
B, BHEESCIHON %2 L2MEE LR L/ZER T,
BATPL AQP4 PLIRBTE & HIBF L 72 NMO fEBI 255 &
NTWaY MSTIEThl ¥ 7 F%»56 Th2 ¥ 7 hA®
BATORI AT & L CIER T 575, IFNBIC L h#EL
72 NMO OFEFTiZ, IFN-B 23—#MEC Thl %4 b
4 EBEMEE ST &R B cell activation factor of the
TNF family (BAFF) 250 L, Bfla%x /L7 HEORE
BMIEVER A AT L0 MESNTEY, Zhoo
IFN-8 D GIE/ER A NMO S EICHE L RIT L
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TTREMEASE 2 STV 5™, ANETHIAE L, FHEBERMREOTHRIL, AED
N . o KSR AT LR TIRBRIC R B TH 5720, EE/A
I /NEHL AQPA PR R MR 5 ’
%;@iﬁ}%ﬁ* RIS RS SUERILIERIZE 12K D & O 2B est # 1T Tw»
SRATIAS B NBOEMERIC BT AR T S0 —F A7
T TR X DT, BT AQP4 HUABED NMO 1 NBDHIFF L <3k 597,




545

Pt AQP4 FUAkB MR 21— AR 912, HBERERE &
HEET, BHELLT L, RERPEEDD, HBEENS
BELPTCHEAITFHRIEIFREE DI TWE, 20729
BRETFHPENNL2FRICEET S, NMO IZBWTH
WAFHRIEIART, 76% X EMR LrEsERICL Y
T o TWAY, F 7, HWHRRERED S RIRERIC
BREDIE L-EVD Y, BRUIMLEEBE L LT
THhHY., WIS EL B AQPL PLEME %
T BUERDHLOMIOVWTERITEZ5rNCidn
BONA A ORARUEYE & BT AQP4 FLRBE R R
THoIHEDFHROARBMEZEZE T, IEEHE
BRIZBWT, HEAZLEAA, WETHoTHH
AQPA PR Z BT B L AEE LW,

R CIIHNIEENEE R EMERE LS, EHBIC
P AQPAHIEZ AT A L & b IZZFDOMEFBEH S

521

%

FTICATOA P29V AEHE(1,000mg/H % 3~5 H
M) 21TV, 239V ABEDMER) THL AQP4 LA 2S5 1E T
HIuL, 5lEHv IS LR 7213 IVIG Bk 5 47
)L THEBELAR/MET LI ENTELLEEZDN
TWB™, o & ZPURBHEE DRI & - ThuktEAL
/R oNTY, 0% MENIZH AQP4 Hifk 2 Ml
L, PURBMECHIUIGEIRIZEOMERREE 21T 2 &
T, BEEADEHBELHEFCILITEREIEY. 4
%, NS OWEFEVHIK S ILE, It AQP4 Hifk
W P R R 25 BB O quality of vision, quality of life @
ELRDLUEIIHDEERA.

KA BT A2 DVERRIZ E 72 o TIZERL 24~25 4E DE A
RIS B b & [HEA e B TR IR 73 3 ] O Wil
BT,
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ABSTRACT

We have studied the clinical picture of anti-aquaporin antibody (AQP4-Ab)- and anti-myelin oligodendrocyte
glycoprotein antibody (MOG-Ab)-positive optic neuritis. However, optic neuritis associated with MOG-Abs
has not been elucidated using new methods such as cell-based assay. Hence, we conducted a comprehensive
investigation on its clinical profile. Serum samples from 70 patients (17 males and 53 females, mean age 43.1
years) with optic neuritis were tested for MOG-Abs by cell-based assay. In MOG-Ab seropositive patients, the
disease type, recurrence status, and visual function outcome were analysed. Among 70 patients, 18 were MOG-
Ab seropositive. The 18 patients comprised 2 with chronic relapsing inflammatory optic neuropathy, 2 with
AQP4-Ab seropositive optic neuritis (neuromyelitis optica), 12 with idiopathic optic neuritis, and 2 with optic
neuritis associated with multiple sclerosis. Excluding two cases that were also AQP4-Ab seropositive, MOG-Ab
seropositive cases had relatively favourable visual acuity outcome (although not significantly different from
seronegative cases) but had significant residual visual field deficit (p=0.0015). Furthermore, the number of
relapses of optic neuritis per year was significantly greater in MOG-AD seropositive cases than in seronegative
cases (0.82 vs. 0.40; p=0.0005). MOG-Abs may contribute to the heterogeneous clinical picture of optic neuritis,
and although visual acuity outcome is favourable, there is a tendency of residual visual field deficit and a
possibility of repeated relapses.

Keywords: Anti-aquaporin 4 antibodies, anti-myelin oligodendrocyte glycoprotein, cell-based immunofluor-

escence assay, optic neuritis, recurrent rate, visual field defect

INTRODUCTION

Optic neuritis (ON) has diverse pathogenesis and a
broad clinical spectrum ranging from spontaneous
remission without treatment to disorders with poor
prognosis, such as neuromyelitis optica (NMQO) with
acute onset and repeated relapses resulting in vision
loss.m In 1999, Wingerchuk et al.?* broadened the
clinical criteria for diagnosing NMO to include any
of the following: unilateral optic neuritis, any interval
between the first events of optic neuritis and myelitis,
and a relapsing course. In recent years, the relation-
ship between anti-aquaporin 4 antibodies (AQP4-Abs)

and neuromyelitis optica has been elucidated and
treatment protocols have been established.** In acute-
phase treatment of NMO, it is important to induce
remission of NMO by intravenous methylpredniso-
lone therapy to reduce inflammation followed by
plasmapheresis to remove the antibodies. AQP4
molecules are known to be present on astrocytes, a
type of glial cells present in the central nervous
system. As a rationale for the above treatment
regimen, the specific antibodies are speculated to
prevent binding of AQP4 molecules on astrocytes,
which mediates complement fixation reaction and
ultimately cell death. NMO consists of AQP4-Ab
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seropositive cases with poor prognosis, and other
cases with relatively favourable prognosis that recur
repeatedly.” Recent studies have shown that among
AQP4-Ab seronegative ON cases with relatively
good prognosis but repeated relapses, some are
seropositive for myelin oligodendrocyte glycoprotein
(MOG) antibodies.®” In addition, MOG is known to
be a causative protein of experimental autoimmune
encephalitis (EAE).®> MOG derived from oligodendro-
cytes induces ON in mouse, suggesting that MOG
antigen may be a cause of multiple sclerosis—
associated ON. Furthermore, high MOG-Ab titre
has been detected predominantly in patients with
recurrent ON.” We have previously reported that
concomitant presence of MOG-Abs in AQP4-Ab
seropositive optic neuritis is associated with severe
visual function impairment. However, MOG-Ab
seropositive optic neuritis has not been elucidated
using new methods such as cell-based assay.
Therefore, we conducted a comprehensive investiga-
tion of the clinical profile of MOG-Ab-associated
optic neuritis.

MATERIALS AND METHODS

A total of 70 patients who presented with optic
neuritis at the Department of Ophthalmology of
Tokyo Medical University between January 2008 and
December 2013 were studied. The mean observation
period was 2.8 +1.1 years (1.5-5 years). The subjects
comprised 17 males and 53 females with ages
ranging from 15 to 83 years (mean: 43.1 years).
Serum samples were collected and MOG-Abs in
serum were measured in all the patients before
initiation of treatment. MOG-Abs were measured by
a cell-based assay at Kanazawa Medical University
by an investigator blinded to the clinical information
of the patients.

We retrospectively reviewed the medical records
of MOG-Ab seropositive patients with respect to
disease type, recurrence status, visual acuity before
and after treatment, and status of visual field
impairment.

Magnetic resonance imaging (MRI) with short T1
inversion recovery (STIR) sequence or T2-weighted fat
suppressed coronal and sagittal images were used for
the diagnosis and evaluation of the acute phase of
optic neuritis. Chronic relapsing inflammatory optic
neuropathy (CRION) was diagnosed according to
Kidd et al.” Multiple sclerosis was diagnosed accord-
ing to the McDonald criteria revised in 2005.'
Neuromyelitis optica was diagnosed according to
Wingerchuk criteria.'

Visual field was measured by Goldmann kinetic
perimeter at the last follow-up. Residual visual deficit
was defined as the presence of any of the visual field
deficit observed at disease onset.

Antibody Assays

MOG-Abs were measured using a cell-based assay
according to the method described previously."* A full-
length human MOG cDNA expression vector (a kind
gift from Dr. M. Reindl, Innsbruck Medical University,
Innsbruck, Awustria) was transfected into human
embryonic  kidney (HEK) 293 cells using
Lipofectamine reagent (Invitrogen Japan, Tokyo,
Japan). Cell cultures were maintained in Dulbecco’s
modified Eagle’s medium supplemented with 10%
fetal calf serum. Twelve hours after transfection, the
HEK cells were fixed in 4% paraformaldehyde in 0.1 M
phosphate-buffered saline (PBS; pH 7.4) for 20 min-
utes. Non-specific binding was blocked with 10% goat
serum/PBS. Thereafter, the cells were incubated with
patient sera diluted 1:10 in 0.02% Triton X-100/10%
goat serum in PBS for 1 hour at room temperature
followed by fluorescein isothiocyanate—
conjugated anti-human immunoglobulin G (IgG; dilu-
tion, 1:50; Dako Denmark, Glostrup, Denmark) for 1
hour. SlowFade Gold anti-fade reagent (Invitrogen)
was then applied to the slides, which were mounted
and observed using a fluorescence microscope
(AxioVision; Carl Zeiss Microscopy, Jena, Germany).
The presence of green fluorescence on the cells was
scored as MOG-Ab seropositive.

Serum anti-AQP4 IgG antibody levels were mea-
sured by a previously reported indirect immunofluor-
escence assay using HEK-293 cells transfected with an
expression vector containing full-length human
AQP4 cDNA.?

Measurements of MOG-Abs and anti-AQP4 anti-
bodies were conducted after obtaining informed
consent from the patients. This study was approved
by the Medical Research Ethical Committee of Tokyo
Medical University (Approval Nos. 1983, 1545).

Treatment of Optic Neuritis

For acute exacerbation of optic neuritis, patients were
treated with two courses of corticosteroid pulse
therapy, consisting of 1000 mg per day of methylpred-
nisolone administered intravenously for 3 days given
at a 1-week interval, followed by oral prednisone of
40-60 mg per day. Plasma exchange was performed by
double-filtration plasmapheresis (DFPP) and only in
patients who did not respond to pulse steroid therapy.
The therapeutic effect of DEPP was evaluated based
on pre- and post-treatment visual acuity and visual
field measured by a Goldmann kinetic perimeter.

Statistical Analyses

The numbers of relapses in MOG-Ab—positive
and-negative cases were compared using one-way
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