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HEAT M2 B A B B AE (Progressive multifocal leukoen-
cephalopathy : PML) &%, ¥ FRYF—<o A Vg &
BB DNA A WA TH B JC 74 IV A (JCV) 12X AHHK
FHFRIEGHE D 1 D THHT O 1) HATIED S BV Bsim 4 % 4
LAY, JCVIZ & 2 i el di2ix, PML oflizix JCV
B 5, ]CV e, JCV /N Rk B B 55 25500 & T 590,
50 ) /NBHNC IR ER 2 5 OW A, &), SRR %E A Lo
EYetz, 12 2: A EVFHEER: TR SITE IR L T
By (FERJCV), MADL A JCV I T 2Pk (HARANT
1X70% LL1) &b o Twa, MilkREORT Lz NSHE
L3 <, EAETOFEREERIE, HIV &G (30~40%), I
WREMENES (30~40%), BEH (8 10%) % &TY, 80%
Dbk a HIV BEHeE 235 o 2 K E L xR TH %9, PML B#&
MO HES NS JOV X E R Ei IS O KA 23R JCV & ik
ZtoTEY, PMLE JCV LN 5. ZDORIERT O
MNE T ZRFITIBEHEN TR WA, BFEPETIX JCV %
BRI T B, JCV OFHMITIE 2 A L 72 B FpRAE 1,
JCV € F ¥ ORBATHFE", agnoprotein O IEHHINL T DR
B LTZOREDY, JCVEIETIIH T 5 siRNA O3
BHOW TCV DHEFHITH T 5 A OB 7 12O NWTH L D
Hiikz LTwab., PMLORBEHEEIE, 529 1005 A121
LU TOENRERTH 5 A%, HIVIEYH T 1,000 A
1~3 %44, Natalizumab &% T 13 1,000 A 1214, Rituximab
BEETOBTRIC1IALZELEERICI TR LTERTI
ZEEPHLTSH 5.

PML O#FIERE LTS, A, TUBORE, FRAiEeeR
&R BUUREE, IARORE, NMERZ ETH D, Kl
*C:bﬂﬁ‘f%ﬁ’iﬂ%t L“Cbi ST A CEEARER AL, BRIFR
WL B R R, KRR, SRR, K S—-F Y
Z AN ENH "ohé”.

PML QAR R & LT, —BIMiEiids © &IEa iz S
N, JERO X912 JOV IR L CTB Y, KAl
AL TIIEEHTD JCV-DNA BB ENE 2 e HH 5.
B U, Mz <, BEER MBP 23X LA§5 2 &8
H5 D IgGIEML %2\, Hli o JCV-DNA 123 % PCR
TRAVLIREERD 80%, FFILRE 99% C, W AEMRIZITHS % A ik
ZRLTB ) BRNMEAIER ISR, 72720, HIV &4
T HAART B #f# % Natalizumab B # PML Tt JCV & 2%
B KB LIZ W DERLETH 5. i MRI b IEH IS
BEYELWMAT, FLAIR 1%, T 5RM%, IEE0ERERICTHRAR
FORAERSRHESKNEE THEIZASNSY. 509
MR IE & Gd RN FE A O N e DS, SIE TR S 5
(Immune reconstructive inflammatory syndrome : IRIS) =
FHIEBIS DI\ PML TREMARRPERDA SN D Z & A
»5 (Fig.1).

HRERIERT R

PML o3 RS, WIRAYIZIE MRI SRS LT, Beiiss
R~B BT HE 2 PO RMMEA BB S 5, AR
AENDL I ENL . L LEETIE, PMLOERIZH S
Kex R R, ZORBOME, BEmRLLREICEb R

VO BERF R R AR B AR R (T113-8519  HURUHR U IX %5 & 1—5—45)

20 S I 3R e A A P R

VB IEGHEMITEIT Y A W A BB =E
MEBRSFRAERAR (FikE )
OMR LA TN B B R
OAER NERI B IS 7T - BTk
DALIE SR AR S5 B PR
SR T BR B DR AT 72 2 B T
Y EIRKRFRF BRI - MR
(ZA+H 1 201145 H 20 H)
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Fig. 1 PML O£
BETFHEZ O LEaRi %, FLAIR & T: MR CrfEs, Tk CTICTRESS

5 WVIMEREILZ 29 2 MR~ ABUN 20 A % .

I AhBEUMMIZODAAEBEHEIN

TWh. 529 HFY =Y AEERETIIBRETH L. A & BiE& 4 HOREHFO MRL Ti 54 F
V= AR, SR TS G R O PUB OB\ PML Tld 2 0 X 9 ISE A AR IE

MRERST DD 5.

W, SHEDIED DI ) OSRENH B Z EMSRT
W5, B ORIIEANL TR I A S B ERIRR, E % T KIS
JRBEBE DS AR SN DREB D H 5.

FAKRZIC, HE ZetaTid, JCV OB AR % Bk % i getk
OEXEEROF ) ITF Y Fuzy THREE#NT (ful
inclusion), PMLGHZ M DIREE L %4 % (Fig. 2A HF D%
ED). $LJCV itk & b bkt T b, JEAB AR
et b a5 5 (Fig 2B). —F, BEAXERLTNS
b hhbod, HEROTIEWHELZHAKEZE LTV W
7)) TR £ 8d 5 (Fig. 2A Mo JD). FAE, 29 L
faoiix, BEREWNIZF Yy MROE AK (dot-shaped inclu-
sion) A5 5 D OWPHFAET S 2 &S, RIEMFEILFR in situ
hybridization 42 & ¥ iEH S 7z (Fig 20)2%0. 29 Liz#
AKX, JCV O 7 FEHB?S, promyelocytic leukemia nu-
clear body (PML-NBs) & X iZNn A MfZN O ¥ v iR
BT H720I2ALDHND S DOT?, PML-NBs THEAS N
72T A IVAD, RPTIIBELKIZILATY full inclusion % T
KT bEEZONL. Thbb, Ny MR AV AE AKIZ,
IWETZE O, FWEOLiEEB, JCV HHEAHIH S 7z
RREIZ BV T X DB S B W REMED S b, PML B
BWEMRRICTAEEZONS. BTHMEICBWT, JCV
&, BRAIRF 7GR IEREZ R L, BIEETIC 2 9 A 5 —%

L TW5EZ NS\, BEHETHEDSNS JCV BN
fild, ¥y MROFAGODZ 7)) 7THIBLONEHTRE D X
{—#HLTw3 (Fig.2D~F).

¥

]

JEE GBS 77) & VIR B X OSERME Y AV A RYEIC T
B AAWIFEIED 2003 SEEEDOBRIIEHETIE, 1. BRAREOHK
# A CIEYE SR O IRRE I 72 B HE 2 AT O N RE, 2.
i MRI/CT ©, HEIZIIRIEZ & b b WA/IAR, fid
YEDIRZEATHAE, 3. FVEINAE 2 & 729 M B & AR A L BRAt
TX5, 4. WEBEEA S PCR TJC 4 )V A DNA 23HH,
5. BIMUE 72 AEM TSI RIBAEA L L JC 7 A4 )V AR
e dH, o 5HHEH D) B #5 #2728 iE definite PML, #1,
2,3, B X U4 il 7213 probable PML, #1,2 3 X3 %
i 72813 possible PML & $%E 3 %. HIV &%, Natalizumab
G, MR, BERZ: EOBEN, s k) %
ARHEEEZ 2 L7206, PMLAZZELTET MRIMEEZ B
%), RO D 5 HERENA SN S, it r Bk
W ENLBRGSEZEIT IR LT JCV 7/ A 2 E T 5. #I
ZIE, HEHERT RS o TH BRMA TR 5 2 &2
D, DEISLTL D2 LEEBI%.
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Fig. 2 PML O« Lk i
A IBITIEEZEE (AT) &, B (L) oz Ry. BRI EE AL A3
240N IFy Fur ) 7O RFOKN) &, PMLWEZH ORI L 25, 7, RWzHER
BaRAT LMl Hox), stk 7 2 saz) 7, $ilh % &8 L 2zadigsks &b 320

5% (HE ¥etn). B: Biafkz i 5 JCVEH AL (Ful

inclusion) (#t JCV HUAIZ X % ok

%), C:RMIEABEZETH 27 THIZIE, LIELEBBEETICNYy MROFAKZET S
L DA 5 (Dotshaped inclusion) Hi JCV HURIZ & 2 GaEflikiba?). D JCV J&Sillg o B .
JCVIZERIR F 72 I 3MAHER O IEREZ /R L, B NI L Cafi 3 A2 5. E : 3kiIko JCV.

F @ #i#EIRo JCV.

A &

FFIRERORIETH Y, HIV EYeH Tl HAART i
EBIHRWIW IV JERGH T s ok % &l
% (Fig.3). #iv 4 Vv AgEE: & LTid, ZhF T Cytarabine
(Ara-C), Cydofovir A% in vitro T JCV D%l % #IHl4 5 & &
n, BRI D R BI OREBI RS XD 5 A%, L E B DR Tl
WREHERNTH 52, IFN-o. b PML 1253 5 &5 5135
VENTVRWE, JYARY FY, IVFFE UL ED5HT
2A k0 b= UZAFERHEERE, JCVOF ) ITFr Fasy
TADBRAZIHTSE L ENTWBEY, Rk, Hiv T ) 7HD
Mefloquine (X 7 T F ¥) #%in vitro T JC 7 4 )V A DHhl %
P L BERE9IC & PML ORER 236§ 2 & S0 KiE
THEAEITHCTH 505, HDETH AR Z R TREBIHE
WHEE, bbb EERMIZE % Btk L 72, Natalizumab B5E
PML IZDW TR TR § 2 A%, MAEACH R s lss 12 ThR
FLTw iRz lEdsreticr s dr 2HBT

5% HAART IER A 7 0 F Vif# 7 & THRIED A EIE
LT % ERIERIBTER SN, Wb B 50 FEE S B
PELRTL, BECIRAROBITEEAT O KA
L b,

BUE, WIZEHECld a2 5 QBN U C B RYLAr Ze it
TOREHH JCV Mt % A Tt L <2 (Fig.4). WFesk
ELTIE, ZEOTELZRITL DR TA 70 F &L
ETHAREDBHEBI o TWREE, ZONEEIL
TA7BF VIBHOFAMRRIERZEEWHOMCT LI L
Z HICHRMZE 2 BgE L T\ A, PMLEMZHES L TES
NBHEAIIL, 2 COMEMELZIEHL T2, Bige
PEDBERZEICBIML TW2 5 X ) BEDOREZ UL,
BHEMEIE L Wik L 25D T2 & 720,

T O®

probable PML AIDS 7 %, 3JE AIDS13 #1 (2007 4£~2010
AE) DN S, FETEIL AIDS )T 3/7 #1(43%), JE AIDS
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Fig. 3 PMLEHEAA FI 4
T) VIR OIEFENE T A OV A ERHEC BT BRI O A R T4 Y ERRT. ZTOMoIEHE L
T, S5HT2A 0 b= VA EENSE (zorv7Faxyy, INVIHFEY, YARY Y, 50
Erl) 3Ixyux s LEHBT @SS TB Y AT TH L. LA VRE (578, i
dofovir 2 &) HAHWVIEA v F—T7 20V 0 lZAT70F VGNP TELWIEEICEET S.
7 A RS T EHELERBEREIRA L TWE I L ICHETILEND
. 7 AV ABLERFEIE 2
B AE A (PifEEE) ’
A T

Bl R AR R
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Fig. 4 PML ¥ —~XA 5 ¥ Z{KH
BIEDOY —A T ¥ Al 273, WFFEHEClEE LRGN 7E
Fr o JOV 2 Rl et LCTB ), ZodicEt
REZ AU THIRIED#ED 5 A 70 F v & b b 2GR
T AHEEZBEDDLVIEZORBENLIIFL TS H W,
VIRE DS R WEZEE & hak L e 25 3D, WFZEHEClIB#IH
WMEDHNTHEVHEKHTH 5.

B 12/13 B (92%), PELIRKIE AIDS #1C PML %E 1 #1,
JFAZ 1, A4 160, 9k AIDS 61T PML 36 7 6, J5HE
1L 2 6, Blige 1B, AL 161, AW 1BITH - 72 I
OBV A HMohIfEE3 A 1~12 7 H) TH 5
A, FECHITIEIS HH A~12 7 H) LB, ALE/EIRHT
2 H A~4 7 H) L. ZWiFEO Karnofsky perform-
ance sore (KS) 1ZH9efi 40 (20~90) TH o7z, ZWid 5L
TEToOHMIZekThRE2 7 H(0~18 # H), AIDS #IT
3HH©2~8HH), EAIDSHT2HH (0~18 7 H) Tho
72. AIDS BliZ v d HAART iG22I THB Y 4/7 BiHs
ik, BAFELTWS. 2720, #ATERpl S KS40 (Hhdefi)

Natalizumab BEE PML

Natalizumab 12V ¥ 7SERDSMAEMNITEAT 2 & ZITLHED
o-integlin IZX§ 25K TH D, ZHMMALEOWHRIE L LT
WK TR STV 2785, EBELRE 2 & PML 2 5 L9
WIZETRBEEINTE Y, HONB72 & 9128 1,000 A2 1
% LRI . 2 ORERUL, RHBLA 8 7 H LRI 5
AL, ATEIZ L, ARZEAL, FRE, SEERE, BstE, #
HEE, BMEr %2 5%. MRITIE, OB
ZCIIER MR 7 ERFEFT RS BHEICALOON S, Bl
TR JCV @2 VW D% K RAEBICIRERFLETH 5.
EFEIRAI L, RS - SR, IRIS OEHE, X701
FURGEBILY). BRELT, H80% BEFLTEY,
— 7 PML X ) FHA L.

BbUIC

PML &, JERICE N LD S —HIET TR TIN5
ANEOWRHRE LTRASNTE, HIVERICLVEHT S
I o/bon, HAART HBICL ) PMLEDO L Db
WET LI EDRMSNS K D I27% D, Natalizumab Bi# PML
DEF 5 RIS A 7 0 F 2 BHEOHIEC A
blehTwb, HAEOWZE S PMLATFICHK 4 2 HIKZ
LC&THY, 5t MRAOWREN N2 GHET, VTR
ZoORELRER LETL ENLTNG.

BEE L ARREUE, 48 52 I H AR SRR S MW Y R T Y
2 20 ¢ HERMEIEYRE O update. #4 AT S B FVENGE 2 JCIC L
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Abstract
Progressive multifocal leukoencephalopathy (PML)

Hidehiro Mizusawa, M.D., Ph.D.”, Shuji Kishida, M.D., Ph.D.?, Masayuki Saijo, M.D., Ph.D.?,
Motohiro Yukishita, M.D., Ph.D.”, Yukiko Shishido-Hara, M.D., Ph.D.”, Hirohumi Sawa, M.D., Ph.D.”,
Kazuo Nagashima, M.D., Ph.D.”, Souichi Nukuzuma, Ph.D.” and Masahito Yamada, M.D., Ph.D.”
"Department of Neurology and Neurological Science, Tokyo Medical and Dental University,

Graduate School of Medical and Dental Sciences
*Department of Neurology, Tokyo Metropolitan Cancer and Infectious Diseases Center Komagome Hospital
“Department of Virology, National Institute of Infectious Diseases
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"Department of Pathology, Sapporo Higashi-Tokushukai Hospital
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*Department of Neurology and Neurobiology of Aging, Kanazawa University Graduate School of Medical Science

Progressive multifocal leukoencephalopathy (PML) is caused by reactivation of latently infected JCV when
hosts’ immune system is impaired by HIV infection, hematologic diseases, collagen diseases, immunemodulatory
therapy and so on. PML was rare but HIV infection and Natalizumab have made it much more common while the
prognosis is much better than other PML. PML patients present with various signs and symptoms including
hemiparesis, dementia, aphasia, visual disturbance, cranial nerve paresis, cerebellar signs and bladder bowel dis-
turbance. Brain MRI reveals characteristic demyelinating lesions in the CNS white matter and CSF mild increase
of protein with or without mild mononuclear pleocytosis. Detection of JCV genome from CSF is crucial for the
clinical diagnosis of PML. PML was once thought to be fatal but some HIV infected PML patients showed halting
progression or even recovery after introduction of HAART. In addition, anti-malarial drug mefloquine was found
to be effective. Recovery of immunity may provoke some inflammatory responses known as immune reconstruc-
tion inflammatory syndrome (IRIS) which requires high dose corticosteroid. In Japan, we are providing free test of
CSF-JCV genome and organized a unique system for surveillance and clinical research of PML. Using this system
we hope to improve diagnosis and therapy of PML in Japan.

(Clin Neurol 2011;51:1051-1057)
Key words: Progressive multifocal leukoencephalopathy (PML), JC virus (JCV), Human immunodeficiency virus (HIV),

Natalizumab, Mefloquine




