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WF 20 4E B DL FEMEMALAE multiple sclerosis (MS) W7D
HEHIZIZWH LD L DA D 5. MRI(magnetic resonance
imaging) B{RIZB 3 2 A OER L RYoBHRHAICL Y,
B o MS 2 & BRBBOFEM AR BSEI TR E 2 0, /A
WA SHHE AT 5 L) BIEO T MEAHE L7z, MRI
X, MS O R 2 ZEMRE L Ml T5 28T,
BRRIEIR D A TIZBE S IITHA L 2 % WL 561 & R Y
SRMEFHTE2TFERELTTINTN S, —JF, 1990 448
X, B MBS I VEEEHIIHT S HORIEDERE
PO E BT, MSOBWET VE SNLERNACRT
EMERM A% (EAE : experimental autoimmune encephalo-
myelitis) % & H W72 BEBHIC V72 2 E 0B O 5 F e 41 7
TRATASHEA 72, Z ORI, 2000 EECICAD, e DT 7
0 — FIVHUARANC X 2 HEAFERORA ISR IOV Tn
L. L2 L, BB RICE DV THEBEREN 2K ) ZAZE
J 7 a—F iR, FENORWEHOMILH Y, T
PPEENORMBIEEE LTOMBESTZR LTV RN, &
51, HOPUAYBE G $ 2 WMERERY OBEKNNEH &
nTws, LI, 2004 FE125FK I N7z NMO-IgG H %\ it
Y7 7 7R v AYURGEYEO BE OAE D & RE RO
PEBTHSH. LTI, HEMIENZYZET 5.

SEER MRI

MRI i {545 # 13, 2001 4£ © McDonald & o MS # I 3k it
WX LD TR ARSIz Z2odhoiiz 3R & &iEHH o
=W, [—=DODH F) =29 AEHREDH HVIE9DDT ~ b
E T BESIWEDHLEITH S, MS IZHMIN % T, 8359
2 & LT, ovoid lesion DFANEETH L. g, HIIKE
ORI L CERET &, 222 SHIHH N 30 BELLIRO
IlRiE I Bl 2 & ORI oM EZ 83, MRS AIRL v
THIRBOEIRZ BT 5 &, B & ) ENEIROELTDS, K
E N7z ovoid lesion D KH A ANZH > TW5b. T &b b, ovoid
lesion iF, /MEHIRA SR L CEBOBMBKICEREL Two
TISEMIIBIZ X D O & B2 SN7WELM (MS Tid Daw-
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son’s finger & L THIS N2 BHEHE) THDH I LZRLTW
5. Wb, RIEWMHBHFECTH S L OMBERNLRTRTDH
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—F, AR = AEEEET L, 1~2 7 AP
L72RETHALI L EREL TS, E7% 51X, ki
R - WM (BBB : blood brain barrier) 23 L Cw»
L5ZEERLTBY, EEOFERNIBLZ3HEMTH 7
B, 2~3PWHILNICE Z o 2B O SIENE TH B &
WHETEDLINLTHL. Tabb, BENZELRMEEIENT S
EREMZIRAT A2 TE L. b, TIVEFAEBRIIBIT
AIEAZ 58I, MS ORI & IS S & 72F5E 0 5, dil 2k
EIZW o A HEHRETH L EHLMITENTW
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MS OREREL, EAE B 55T RIEFI 2 AFZEHE
POHEEENLZLDTH A (Fig.1). TOMEE LTI 0,
MSiZ Th1HETH L L WIMETH B, Hwilt, IV U F
VI7Fy Fad A bEEBE (MOG : myelin oligodendrocyte
glycoprotein) # B PLIE & L 72 EAE T, IFN-y= IL2
B EDORIEWES A P H AV EEETDIRA L= THE
(Thl) &0 ¥, IL-17 #EAT A~ 08— THilg (Thl7) @
FiINBEETH LI EVNHLNIEIN L L, SRR
MS (opticospinal MS : OSMS) B#HHH T IL-17 3G HIC 1
ALTWDEw) MENRMAZ VT, Thl7 3 MS ®©
FHREBICECHS LTWwA LW HEIZVWEZZ 5N Twi
W, & LA, Thl/Th2 /85 ¥ 225 Thl 12 £ (Th2 254 ¢
%) ZTEMEROWHEAIEN L ML TWL 2 Ehs
(Fig.2), MS ® Thl fRFidWERE SN T AEWnEZEZ SN
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MS IZBWTC, mANHRMEEI =) Y BE#EERICHTT 5
H OB ERET BB ICoVTIE, ST HEHIE T
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VIERMEAO—RTHE DL I THIICER#®R SN

SRR R R R Y (REPIR) (T920-0293 I B L AR P RT K2 1—1)

(ZA+H 2008 4:5 H 15 H)



48 : 850

EREREHEE 48115 (2008 : 11)

E/70—FIILHRKICKHMSD AR

3E-RETIFN-8 HElLD
#4254 5288 (open-label)
I

LkTERRMFEVS:| ||
=xisAnEvsHl |0

Infliximab
- Etanercept / |
Brain -
. =N ".l

Fig. 1 ZIEVERELAE D RIZHTE & €/ 7 0 — F VHURREE

KRS M B BIL-ABEYE~NV S —THU O AR
%

7
o
61 p<0.0001
|
51 p<0.0001

L4 p=0.0008 o T

CD4+IL-4+Cells
w
b o }

NN

o

7.

WEMS  [WEHMS  ZEIMS Al R

Fig. 2 Th2 O, RRMS O EH: 2 K3 5

fEERH 5 Z ENHHENTWD. T hbb, #BEOT AV
ARG L TIERIBIR SV ER S NS 25, JUSHEZ HE S
57 7 AN OELZHBEAEDRD ) BIRED Y A 7 %4
A7 MZBWT, PAMREI Y Y2 L o THET
HAEFAZNG o 72REAIMS Tl RV L WIHIRHTH 5.

L2 AN, 2008 SEICAD, ST 7-UNEE Y AV AFRIKE A
BHELELTWS. 512, &AODO MS OFFFEGEIEE) T572 K
2% 4 k@ apoptosis TH 5 &9 2004 FEDOHEDL, 71
ARBGOEBEEGPERTE RV L EZRBE LTS, MS
DRIERE 2 X2TRADAT v 7iE, WELZHHELTH
HEWVWHE LR Z R,

MS D&%

1) IFN-B

MS OREHREDOFHHAH S 2 EN20H 512 b h b
5F, BYHMENOBERIIVCEZICHITREA T T4 FE(R
3) DR EITFEHE & D R T SR/ BURFER L T H
5. L2d, @, AREENRLTOHEREIHREE RN &
D72, MS OHEKFGRE LTIE, BREZLVPATUICL
PEVITEROUWHED R DORGEEE L), MRS B A
FTLWIRBE TAPNZ Eh o7z (Fig.3). & 5HITMRI
DERI L ) R OBHRESTREE 20, I TIXHRY
FRE LTHBEL 2 WIHEHEAT 10 R kT2 2 &8
oM ENZ Lad, 20X AT, hikEEZR
9% TRESREDOHMEZ R T, H5\VIdRid ) MskpEE
WEET S & e S NS RIMZEMOR 2 T T HIER 2 &
WAL BV EPHH L, ZoRRZITHT 5720128
C b NIRRT TR S NIz iHmEss, 1993
SRS 72 IFN-B i CTH 5. IFNB I, 7R LIk
BLCHRRWTEE 30% RERSSE5. S5, A=
Y LGEEREMEREICREIN S MRI EOGHMHEES, 3
SO1IUTICHAD S5, IFN-B OEFAEMGIE, F 12 BBB
TOSIEMABE T 2 ¥l L, RIS % Th2 il 7 b 3¢
ATl nshreEZLONTWS. RIFTH,
IFN-B O F& B B T i3 43 850 A3 P Beadi i & 5213 72 2000 4 K ~
2001 EGIE, BEOAL S THKRRDS, TOEAEENZ
FoTwitifigshs, LalL, LidoX) aEaikikEs
MRI OHAPBEREINDIZONT, HEBWiHL 5L R
CHBETPHPR O8I H 2 (Fig 3).
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CSS = clinically isolated syndrome
RRMS = relapsing-remitting multiple sclerosis
SPMS = secondary progressive multiple sclerosis
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EAE TOWEREEZ B F 2, Mex L RIERBMENZT v 7
FRERE L2PUREERE T RA LN TV (Fig. 1). 209 b,
HACAIRGR N T O effector & L CTH %% TNF-o DRH
% (Infliximab/Lenercept) 1Z, MS HREZFR L HIE I 7.
ZOT LW, KR MR R T, TNF-o i35
FEVERIEE R L T2 FHEZHL 2T E o0 24
itz &ilh b, T/, KIEMIEA BBB Bz T CNS N
CERAT BB L Twb VLA &, PR A6 (AR AE
TAHEESTTHSH VCAM1 DY H Y FThAHA, Bt VLA-
4 YiARBH) T3 A Natalizumab 1%, FWHRHERETFHRE 2R
L7212 b 2 hvb & 3B 7 EATHES HAk FBUIE O F6 41
X —EERRAMEIL S S BIFERBICH L. Fofl, B
CD52 Hifh#%] Alemtuzumab R I Y Y IEIEMEHE T
B RIEINE & 56T 5 MBP8298 13k EIZ B\ TiBEER DS HEST
hTHb.

S 5122008 4, HOYUARD B3 2 M 50 5 H o BRI
PEHEN, FOHWFETH L BAEKRI~—F—Tdh b
CD20 x4 2 Hik ) (Rituximab) D EEAFER S iz,

3) NMO-IgG B L UHLT 7 7R ¥ 4§k

B MS #Z# T, neuromyelitis optica (NMO) % &k
PFIHERTHZ L EH D 2. NMO OFREICHEREICH
L 72 NMO-IgG & 5 Wit 7T 7 7RY » 4 (AQP4) Pitko
EHEVSPICL, KBGO MS BEZ2 LD X5 [HBET
BREPIZOVTDIVEF VAR T LI EDVEHETDH
5.

2008 4, FLWEHFE A U7z NMO-1gG 2%, 3 MR LIz b7z
LERGWHEZETAHBLEOFHAEZVEBILLETS
D S 7z, AAERNZ, paraneoplastic syndrome & 3
WiEsnTBY, Z0IEH\, NMO-IgC W EH 2 HET 5
ERE L CEELRRE 2 R LT H 5. NMO-IgG/

PLAQPA FLR DIHI B ASHE V. E N T R WK T,
NMO & OSMS 22T oOfiama M3 2 LIk MR THh
5.
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MS OIFREREZ FThh o h & v ) st LT,
WFe et lC O N TH 22 R MR & eSS AVE U T D28
RThb, Lo oT, HTHHEDOER2FHOEAE 213 Lo &
FTEIHWET V% D EWIHIZEOEERI Vs Z I WL T
5. 51T, MSHBED 10~15% w5 & b —kMit
118 MS DR L ERE, WELRTORTORETHLZ &
FHICEHEICBOWTBLLELRDH .

X ®

1) McDonald WI, Compston A, Edan G, et al: Recommended
diagnostic criteria for multiple sclerosis: guidelines from
the international panel on the diagnosis of multiple sclero-
sis. Ann Neurol 2001; 50: 121—127

2) Komiyama Y, Nakae S, Matsuki T, et al: IL-17 plays an
important role in the development of experimental auto-
immune encephalomyelitis. J] Immunol 2006; 177: 566—
573

3) Wekerle H, Hohlfeld R: Molecular mimicry in multiple
sclerosis. N Eng J Med 2003; 349: 185—186

4) Lipton HL, Liang Z, Hertzler S, etal: A specific viral
cause of multiple sclerosis: one virus, one disease. Ann
Neurol 2007; 61: 514—523

5) Sotelo J, Martinez-Palomo A, Ordonez G, et al: Varicella-
Zoster virus in cerebrospinal fluid at relapses of multiple
sclerosis. Ann Neurol 2008; 63: 303—311



48 : 852 FRERHRIES  48%11% (2008 : 11)

6) The IFNB Multiple Sclerosis Study Group: Interferon sis therapy: an update on recently finished trials. J Neurol
beta-1b is effective in relapsing-remitting multiple sclero- 2007; 254: 1473—1490
sis. I. Clinical results of a multicenter, randomized, 9) Lennon VA, Wingerchuk DM, Kryzer T, et al: A serum
double-blind, placebo-controlled trial. Neurology 1993; 43: autoantibody marker of neuromyelitis optica: distinction
655—661 from multiple sclerosis. Lancet 2004; 364: 2106—2112

7) Hohlfeld R, Wekerle H: Drug insight: using monoclonal 10) Mueller S, Dubal DB, Josephson SA: A caee of paraneo-
antibodies to treat multiple sclerosis. Nature Clin Prac plastic myelopathy associated with the neuromyelitis op-
Neurol 2005; 1: 34—44 tica antibody. Nature Clin Prac Neurol 2008; 4: 284—288

8) Kleinschnitz C, Meuth SG, Stiive O, et al: Multiple sclero-

Abstract
Progress in unravelling the etiology of multiple sclerosis?

Makoto Matsui, M.D., Ph.D.
Department of Neurology, Kanazawa Medical University

Multiple sclerosis (MS) is a chronic inflammatory demyelinating disease of the central nervous system (CNS).
Fortunately, progress has been made for patients with this devastating disorder thanks to the induction of novel
treatment strategies. In the 1990s, autoimmunity against myelin-related proteins was verified in humans, while
the molecular mechanisms of the pathological process resulting in CNS demyelination were also studied in depth
using experimental autoimmune encephalomyelitis (EAE). In the present decade, those achievements led to clini-
cal trials of a variety of monoclonal antibody reagents for preventing disease relapse. Although such treatment
seems to be ideal, as it targets a specific harmful immune reaction on the basis of findings from EAE studies, it has
yet to become a first-line strategy, because of, in part, unexpected serious adverse reactions. As a result,
interferon-beta therapy, the efficacy of which was first reported in 1993, has maintained a good position among
treatment options for suppressing disease activity. Interferon-beta is considered to exert its anti-inflammatory ef-
fect via a Th2 shift in immune responses. In addition to aberrant cellular immunity, recent progress in MS re-
search has shed light on the involvement of disturbances in humoral immunity, including the presence of NMO-
IgG and anti-aquaporin-4 antibodies. Thus, it is important to elucidate the pathological significance of those autoan-
tibodies, as well as establish treatment strategies for patients who are positive for them. However, since the
above-mentioned treatments have been developed only for patients with relapsing-remitting MS, it is also impor-
tant to consider the pathogenesis of primary progressive MS, which constitutes 10-15% of the patient population.
Neurologists cannot be indifferent to current studies on MS, as even viral etiologies long ago abandoned have
been recently revisited. In this field of neurology, every step of progress may readily lead to the establishment of a
new treatment options.

(Clin Neurol, 48: 849—852, 2008)
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