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(b) F 7 2 $EHiM:

F 7 AEHM 2RI H O E LTI CFTR (cystic
fibrosis transmembrane conductance regulator)
BEFERND S, 23, F7 AR EGHLEE
N5 CFTR ZN LU TRAT 2720, ZOBKRTFE
BRHDHEFTR - AL TITANVDIISNWEEZDS
N5, a2 —0w)NT cystic fibrosis EETH
501, NTOTIDOERTFERZF>IEHE. &
FEAENRD oD TR nhEfEINTNS
() HLA

HLABZRZREITZEITID LR L WH
JRIZHEBTHIENTES D, KRELGH EEM
WRHIERTHS, HIBRENRITIDE, Th
Wt UB#EY 72 HLA 28D NidEZERD, 25T
BRONTEREN T EWDBIRPEEDIRSI N,
FNEFNOHIBEE O HLA BNERENTho s &
EZ2605, A HLAGKEL RBERRATICXD
selective pressure #ZF T INTWS, &
TIORT & D IThk & TR SE 1ok UM, sk
NH5HLADBRH SN TV,

% 1. HLA & B3t

Permnatal HIV. infaction
Severe malaria
3 AIDS
B27 AIDS .
B Pulmonary mberculosis
B33 AIDS
Class I
DRB1"1302 Hepatitis B
1352 Malarial anemia
g Hepamis €
Typhetd fever
DEB! 0101 HTLV-1
DR2 Pulmonary tuberewlosis
DRE2 Leprosy
DR? Hepatitis B

Susceptibility

Reststance

Suseeptibility
Susceptibility
Susceptibaliy

(d) ifn 7Y

MEHITIBNTR, E2RIRT LD
Helicobacter pylori, Campylobacter jejuni, Shigella,
Vibrio cholerae, E. coli, Staphylococcus aureus 75 £ D

W@/ O IR ER. HHRHEOMKBET
FRE2FObE MTEELSDSTWI ENH N TS,
HLA &R, HHREFENRIT T2 &, K
UMk 2O NidEERD, ThFh
OHIERA OMRENBERIN T EEZ BN
5o

# 2. MmiEH &Yy

7

Bacteria
ABO, Lewis?
Campylobacterjejuni O

Helicobacter pylori

Shigella species
Vibrio cholerae
E. coli

ABO
ABO

T 0,P

Staphvlococcus aureus Lewis
Virus
Noroviruses Se

3. VAINARBREELEERFEER (XR3)

HIVEROBEL EEFRTH DO ELTIE, 7
Tha4 1L tvSy—TH3CCR5, CCR2, 7E
14 > @D SDF-1 DEEFEHBFEIN TN D,
CCR5 A 32 Bz T28IX. HEADLS~16%ITA
5., RETHIV EREBOED, N7 O TIERER
ROFMIZNIRLQOETBNZ EPRF6NT
w3, 3—nw/)STHIV S ERLEL VF A
IV A & B WEE DDIRIFEEDTRTT L2 OEHiE I
BELEARTHZUHEED D 2,

BRESOREE IL-10 0B EF2E, BRKF
KOFJE L TNF- ¢ DEBRFZE, T>5709U1
JVA 71 BERERN A O FIE & MHI 1 0 TR 5T
(CTLAY) 0B TL£EEOEELRENREIN
Tn3,

3. UANARKRY L Bl TER

L i &
HIV infection :

Herpes zoster
FCGR3A4

Acute poliomyelitis

Enterovirus 71 meningoencephalitis CTLA4

SSPE MxA
L4
TLR3
PDI
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SSPE OREICHEE T HHET & LTI, BERT-
TAIVABREFIIMA, FXMIRFELUT25
K TOMBREZICSSPE REHENS NI &
DB HRER - PREERORBEST SN TV S (F
4), &I SSPE BEDRA MIBEEZERTFELT
EARGER D MxA®, BEGERD L4 1z & 28
HLTER~ (”5),

Measles

Viral factors

Hostfactors
immaturity of immune system and centeal nervous

slowly pragressive CNS complication
ofmeasles

MV infects bronchial epithella and leukocytes.
(MV receptors @ (D46, SLAX) Kusuhara et al. J Infect Dis 2000

Innate immunity

Torisuet al. Neurology 2004

| Acquired immunity

I TH1/Th2 balance
/11L-4 promoter, IL-4 receptor,
T |IL-19 promoter, IFN-y, IRF-1,

Establishment and
persisience of CNS MV
infection

(MY recepiors : CD46, SLAM,
additional molecule?)

lL-l" eceptorfl
aL. Arch Neurel 2002

X 5. SSPEQHEN B IR A M EEER

dsRNA O B#E > TFREIHRZ AN A B ED
RNAD AN ZAZEHEL., AHOF TN ARE
DERTHL2HARREREZIEEITRZDIT
BHERGSTFTHD. _EHERNADOEMSS T T
& % toll-like receptor 3 (TLR3) 3 X OX i 4F %7
TEWREE SN TLR EEKEE T 1V XS
F RIG-I(retinoic acid-inducible gene I), RIG-I
T3-S FCRIGIEFEUKELESHH
B iz # < MDASL(melanoma differentiation-
associated gene ¥, RIG-T ® MDA5 % &2 HI#3
% LGP2(likely ortholog of mouse D111gp2) @
4DDLFITDWT, SSPE % & OB & gt
L7z& 22 TLR3 B 728 & OBENE S MiC
B0, HIRMRERLISN T RIGT M@, ke
ER T RIGT 0FHI3 72 < TLR-3 2FRB RS D

B EESREZR-L TR LD THS, 412
BHOTZ7IJBOA YN TN T 52K
BERIND CEEOBML ENELL TLR3 &V
H > ROEEMED D TLR-3 SEEEAIC LT
SE[EERNREBAZON S, LMo T, HREER
FRB ™ 1 IV AT RS B HARREFENTIE RIGT
VB TLRIMBEEL TWB EEZ NS, Fiz,
TLR3 3P IR RYYE DR RICHEE L THBD,
FRB A VA ERU RNA DA VA THBITA R
F A IS4 VATl TLR3 24 U 7= RE K G
T VA D BBB@EEERGIC L. BICHIERIYE %
BlERITHIENHEINTNS,

PD-1 i3 T#ild FichBB7T 773U —0HD 1
DTHIHEMEICIEEZ2HET AL Ty —TH 2 (K
6), BHEPCEL CHEERRFL2ELL TN
B ENERIEHRESNE Y, PD1 ORBENET &
THIREOBEENE T LY A N AR
MET 9%, SSPE B2# Tl PD-1 OFBH AR NN
TayATEEDRD T MlOEENET UKE
TA AR LT <22 RN R X
N7z, BESSPE ORKEICEEET 52D EL TR T
KRTERFNREZSND,

Ca-iuhibitory molecules of BY family Ligands

CTLA-4 fry de Tlymphocyteassodisted protein 53 CDBY, CNBG

PD-1 {programeed cefl death 1} ¥D-LL,PD-LZ

BILA (B and T Iymphoryts attenuntor} FVEM fherpes Virus entry medintpr}

Antigenpeasaniing cail Test

Cricdaman €0 prdomain € fyoson

Nat Rey fnmunof 2002

K6. PD-1 LDV H K

Environmental
factors
Socioeconomical factors
" Nutrition
* Sanitary condition
Infections

B]7. SSPED
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4. VAL APEFEPECRER S B FERE

BT =B

UNC93b HSV encephalitis

HSV encephalitis

4. TANAHREHRRBELERTEE

ERIZHDUNCIIBHKIE T HETLRS, TLR7, TLR8, TLRI
D2 T FIFEEDRIY, NLRIBROE S,

A y
ML g ¥
TRAFG - TRE

¥

BNA

%4\ 8 I ﬂ:\‘ '3_ & 5 Iz endoplasrnic @8. B FUHCQ:%BXEE&“\}L&XHE% (mﬁ)

reticulum (ER) 12 & % UNC93B I K T 5 &
TLR 3, TLR 7, TLR 8, TLR 9 0 /)L icfE
EHRRID., NVRAUEIRZ 5 Y, £/ TLR3
RIBFEIZ LD THANINRAWRIEZ B Z ENRE
Hohickok (M9) 7,

Bl 9. TIRIRIEE ~l~< Azt CCHE7)

5. MERERLEGTEE - BEGTER

x5, 6ITRT XD ICHBERARRYYE, 1IN
57U T RREE. 7T LAREEBULE. AR -
T RURERGYE L L OBETEZE - BREORH
ENd B,

RE. MERREEGTFEE
i - EREEET
vR I a), FCGR3A(Ha)

(1i1b).

MBI {mannose-binding lectin)

TLR4

/RAMP (natural resistance-associated
e protein ) I IFNG, IFNGRI?

THNF4, HI0 ILIRA,

SP4 {surfactant protein A), MBL

FDR (vitamin D receptor), TLR2

TLR4

(a) BEER ERYYE & COBIETER
HEREMERBEDRICCOME C IRBERET
B Tickd 2 Bt Rm s hTng Y,
C O RIBEIZARTIZNO01I% LMD THETH S
. AETIE. BADOC IRBEOMEND B D
ATHD, COBRTERDF v V7 —HEWTHA
WHNTERKY6.7% EEmET, HEANTIE Arg 95
stop &N ESEDERM IR L& EHTNS Y,
COERTREED3I DO 78 T 51 k<Y —
A—-&2o20Uk - hEEE2HEA. BEA. H
EANTHNEFBR, BBONT Y1 7 (CAIL2
— (GTR20 FETEL. BIAEDRIHS M LD
7z 10), Arg 95 stop ZEHEEIIHET 1%, BRE
T2%. HAT67% Tho7='", HEBELE
%, BRI Ry VHROMBEAFEEIEC LD 2L
7yaCHEEMEMLU-EERZEZ 5N, &
B2 ko7 —3kb L rO BT AR
BARERRICHRCBERZRD I AT HRN
BIotEINTVBEMN, CIBRTFERIIPHE,
HEIC HAGEDRZRIERND D AABET
LEMCB I 272D EHEIND, KEDNEIER
T, BEREAERLIER I L B TIIBEIE A
B USRS 2R, BF - BLEEAL
VA

# 6. HFRRLAETER
4 PR

Complement deficiencies

GRI,2 IFN-yreceptor deficiency
: 11.-12 receptor deficiency
iz IL-12 deficiency
STAT? STATI deficiency

IRAK4 deficiency
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Ross 5 0BTk 2 &, BHERBEREICXBE
T (K 13, MARREBERED 45%ITHRT
EEATIE 19% & #ERERERFOIZ D MEN -
FEDIETH 2 BPIT LD HERERERB 0,
FNNEETH D ERRPHE LU TETH 205,
WETH D &M, MSREE, MOF, septic shock
ERVERDOTE~DIEN D, T, BEIEBE KK
MERFITBNT, MEREELOBRS EPHRAE -
ERE(LHBI L 2 L OME D H D, T IIBIES R
LORFANUEUITR Z o 72729, CO RIBER
FHTH, BEAEICHT2RIZIENEEEEIFTEA
EENEL, —HRCRIEN > 0B 2E R
THhozbDM, B CO RIBERE DRZIEN
RN E < RO AR EE Lo TW S ATREEDS
H5,

(b) IRAK4 xia4%E

IRAK4 rig5E T3 IL-1R #il#. TLR #1#% (TLR
2,4, 5, 9 ITHTBRIEHKRIAL (K10), 7' A
B PEEREE ., RFICIARERE ST RUBREICH T 5 5k
RMEZIRT . BAIIERY)DORRBREEER & 2
EHEDR U 7= IRAKA RABIEFIRE L. FOREZ
Wik 2 BT Uiz ', ERSERMEIC & 0 % OliE
FER O, Il & & DI S BEMETBH L T
BIRLNT i &g L=,

[X10. IRAKARIEE

Takeda, Inflmmunal, 2005

6. BHYIZ

I EXTERRBRYYEN 3~20 FEDMIZE b DNA
KHBEEZ, TOBREIREERNS < ORRH
HEITY B R - EHUEICEES LTS, BT
NWI00%EFERE22HD & LTI, BIENRER
WA, RERFMNI0%DEFERERSZHDELT
REFLZED4G08H2 (11D, BIYELZ OiE
BBEET 20, BRORBIYEDOH T, Kk, MR
BRIYER &, HHROBIYEICIENFEDLDODH S

BYUETIE, BERTFORECLVEERTOLE
MRERBDERSTETVS,

Natural disaster Fatal genetic disease
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DN, FREREFEECER LD RED D
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Epidemiological situation on acute encephalitis/encephalopathy in Japan

M EE. WA EE AX L RALZE B 2H A®

[ZL®IZ:

BAEIC BT 28MMAT. BEAMERE—ED
FRRICDOWTRETHNLEIE DB I hbhiTnk
D3, T DRI DWW TIIERREIH THARE AR I
WHMENRD Db ND BT, =1 52
DOREEEINSEENBHLSNMIINIZSWHDTHo
7o 1999 F OREFYEEIT T, et &b 0 ER
R (—2ER 500 A OFEE— M5 OWMEIC K
LERBREZER) ho@MEIND L ERo RN
FORERZEVWEFHEI 22820 HDTHo
77o U U BURHYE RN A4 7 0 i R o
BHEE, 2 U TRIREO RIHERITH T B8R
O—BE LT, 20034 11 A 5 AHafT O BRYUERE:
WERCH0, 2EMEL. FhETOERERN
b@%i@b FERGYE O 2RI BREBICEF X

v 2L AT RToERIL. Z28ns 7 HEA
LEH&% EMEH O NB LT,

AL, 2004.1. ~ 2007.8 OREICEE I NEA
PERNA (BREREZ —F2D) O —XRA T AF—
& —IZDWT, % 12 [\ H AR YYE FAREMNE
2 (H FEaE 20071013, 5 @EH) b
WT TOREIZBT B RAMERL - BOE D - B
EREBAFHELD -] ELTRELEBDZEE
WEbDTH D,

HHAEIZHE T 22 HNE (AMRKEZE—
DY —ARALFTVAVAT LA

BAENC BT 2RMEMAIE. HERNKR E—HD
ERICDODWTIERHETIE D EUHENB b Tng
N, ZOMIZDONWTIIEREE Th /R RE AR L

BHEL)

WHBERS DI ND 5T, =1 F XD
REEX 0 S RERHSMIITINIZ<WHDTHo
7o 1997 FOREPREERTT T, EBER (2
#1500 HEF DI ERBEN 5 OB I L 5 E HIBE
RE) hWoWMEINH I E Lo, FORER
BV EFMHRE 22BN EDTHo . TNHD
ED =% 2003 F 11 AT OREEERIEIT H
=0, RERMAR. FNETOHRREEN S OW®RE
N5, AEBRYPEOSEIBRBRICEEIN. 2
L9 XTOEMZ, Z8hs 7 HEWNIZETH
LZENFEBOTFONL IRk Y,

2007 44 BOWIEN S, BT HOXSIT, mE
BYYEE U TEKIEBINE YT A M1 IIVRE
EHARBRITMAT, FEXHREBRER o
W A, & BT ISE RE T A, Xk
ALTIRER, U7 ML —2EE, FhlSNo
FREARIZED DD, BEUREARRHOBDTHS
(FEEE BYEEORE BEfsE 2007, 3(6):
501-506.),

2B, BERRORET NSRBI, KEFRR
BHLN TR ED, FAEOERERETHHED S
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I%~48% (N-50]

5 XLA OFKBEER EHIFER (KED : BEREA/Bs)

BRAEI 0T DBREEREDHZD IeG LT
200~ 600 mg % 3, 4BIC1EHFRETSH I &N
BEEIINS, LML, XLAOEE - RIREZH
PHKICEDLZH T, AREZELBVWETHRAEX
WIRES OMEE CTHE T 2R ABI OEEZRRT
%, TOFERELT, BERBI2ERAAE O
T 2 BIF OURATSIE D RBR I & 17z 1980 4£4
DEERLRBO>TVWEZLERZHD, DFD, BHEDR
MXETIE, FREETAONSK /BN <7D
T MEEE, 1 BEORSENKESD D 50 ~
150 mg &> TW3a, Lhd, BREREDEREM
WS ARRERDYR Y, FERMEFIEAR e I B9 2 Ak
DEKRIZXD, MEAREI/OTY D RAOEHE

F2 XLAICHBITHEEEHERE (REOHEH)

SEBT  RIEE Z W 4 i TAIVA Mm% IeG i Sy 7Y TR
1 1984 EEGMEREE LR 6 MBUTIA 326 mg/dl 2.5¢/ H
2 1985 BRBFHEMHLRA 16 R
3 1986 ISM:BEBAMA 22 )NIVIRT A X
4 1988 Mk Ta— 1171 &
5 1989 HEEMERAK N <20 mg/dl ELSTEY
6 1993 BhiEfTIERGE 11 9 150 mg/dl
7 1995 IBMEEEREERER 25 T2 FoavuAILA 205 mg/dl bg/3 A
8 1995 EFTHLEERERE 21 8
9 1996 (BMhEfTIERGE 8 H 321 meg/dl
10 1998 (@PhiErT MERE ?
11 1998 (BMEREIEAREAR 10 T>5FavuqILA 260 mg/dl 100 mg/ke/ A
12 2002 {eikesEst 13 aFvvF—-Blour)bx  <40mg/dl IR
13 2003 #EfFMELRMEPERE 37 JCU1IR BRHURELLT BRICZT T
14 2004 EFERGE 5 B
16 2004  fERERR A 21 T>5ovuAIbR 217 mg/dl 7.5g/ A
16 2005 {S{4HERANEBER 17 T rovuAILA 272 mg/dl
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N EROVDDH D, FAXEBEZLIDITONS
PR STHNWBEIZB B TIThh 5, BAEEEH
BHEREIREZE [ ERMEAEA2EREICETS
LRI | OFTBHEEOREL S, BiZk-> TR
FBENHL <. REEVFIEINTHDSRENHS
NER-TWD, BIE SEHAE 0T 8HE
OHEDRELMKRFEINTAWT, BRRicdbo =
RN XEORENRERICE I aND Z L0 HiFah
5,

7. BbhHYIC

XLA TRESINSHEEERNERE O LETRE
FEIX, BOFETHRIAGHEIOTY CHREE
ZhBd, REZHICID. BREMS OB ANBEED
QOL oikE. AmTHEORLEZBEZSTIENR
VW, LU, sy UriaERickn, —A
QUERBOKE, BELEFHTETATD, T
TOUA )V AT K D BEETIENEHRAOREZ &
BHIZB EZ N, BEETHENEHRDREIC N>
T, MEFHEMEZEEL T, KOEABORES
07 > OREHERT HNEND LN,
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Clinical guidelines of prion disease and progressive multifocal

leukoencephalopathy(PML)

KE BTk

7% % (Prion disease)

1. FUAUEEE

TUFIHER. TUF EANERED S K
RO RERICERT S 2 LK D EIIHIK
HIERNICER L. iR EET B EHER
TRE M E R BOE (Transmissible Spongiform

1
e M129V
WA b
Nl 2SSy b o N
82/97

112

o1

Encepharopathy: TSE) &b WS (K1), F0F
BO—D, BREEFIRUAINAREDEY TR
SEHZOBDEZEZLNTNEIETHD, JY
F 2 EWRE U F TS o TE SN E B R
FENWIEBLROBEETH S, BEBTUAEBD
—RIBEIEEREFR U TH D0, REENER
DRI—hOEENELIBOEELLT</E>TW
BranNTnws, ¥, vthorzoa4Yy 7z by

E219K

Y 145Stop
R148H M232R
Insertions (2-24 repeats) Y 163Stop Q2- '1"7'R""
Deletion (2 repeats) P102L| DIETG E211Q
P10SL gi% }i Q12p
PIOSEI 14V V1801 V2101
)|
$1321 B0
GLEES S A133V E196K | V2031

F198S

1 JUAVEBBEGFOEESHERNESR
EACEREERERLTHCINETHRENHDIEREERT, 181, 197 (FEHBESILL

HRERERIRERER RiEY: (T113-8519 REHSURRE L —5—-45)
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1 79 (Creutzfeldt-Takob disease: CID), (0 X
27 L —t — (Scrapie), 4o 4 ¥g# R e (Bovine
spongiform encephalopathy: BSE), F& D18k
#t9% (chronic wasting disease: CWD) /3 & A Bk
RERRETH O, £HE CIDIBSE BREFNS5E
FAKBELEZBDEBZSNTNS, Lo TR
JuE” EHI|A SN, BHAETIIE b HRYUEIZ
REINTHD, 2k LERLINICRERICE
JHZRTIUI RSB, I51IZ, EETULEH
Z1—R927UF VEHBLETFOERICESTY
AUSEBEHERTHHD D EROEENT SN TN
5 (B, BE. EboTUFHEIZFERARHD
M, BRI Z &2 E0 LT R
(HDWIIREESNT) . BREO=DIZKIEINS
(RD.E BETHIRER T A ERIIDNT,
IR Ty s ETOFY —ETUELZED
SR 5 21KD o 1 Bl & 19KD @ 2 BT KB
N ("2, aRV1I290AFFH =2 M MNY
CVINEWDEBEHAGHRED EHERFE X
—=FTBHZEME, MML, MV2 2\ 408D
PETHWSENS, BEOHT. Raizdt s EERNM
SERERNOEWMDOEIT. HDVIBRDOANZX
Iy BERTY G OBEHNHREE SR TSR E
BEERAINTEST, EERTY A4 EHOH
BE BTSN o Tz,

BRENIUSE BN CD) _
| EARMMI VL], SEmIMV2 V2L Baal
 BERUNMIA], REEMMZA
BT U (BERAL T4 )
Kuru ' , ,_ .
ERMCID (RBBMECID, FTEAENRSCD. )

ZRACID (VLI MMVZR]

AR
REHCD
Gerstmann-Straeussler-Scheinkerss (GS5)
MIEMREL AR (FF)

M2 ERULEEEIVAVEROERR

Proteinase K MBHB O I T X4y 7Oy T
AVFTIZEY TR 21kD (A PV B82HBET
SfE) & 2% D 19kD (o Ry 97 fHE THR)
[2XkKBland, TAOZEKONY RFES
HIFEENTEI2@EANLDEDOTHY., 5
D3 2 BIE 2A ITRTRRIC 2 BESHIR K AN EE
SHEEE UM BN, TEBCD TIE
2B TR & 51T 2 BEGHIT FAVERIEGHIT K Y
KEL 175, (BEFBE. BREVAILAR
(2B d 2 HEHRIREE,

Neuroinfection 133 15 (2008 : 9)

2. BABICETHTUA UEDES

BE. AFTREET @S OEREEITRITS
BHEOT YT DRI CBERME Y A IV A BEGE B
TEHREHEREDOFITH—RA 5 U ABERZ R
LT, 2To7YF e RAUICRFAET 24
flzLo>Tn3 (B3), /EXRIT. REEBOER
ST HIEE I BE D 2 R IR S AT K D RER & HE
BLTWEDN RENENOBEERZ LW EN
5, BYEL L TORITHER. 5 RIERTFHR
EXHHRREDKBERFOBERNSIEET 2L DITR
0, FREMICHESRNEML TS, UL
5, U—RA I AKBEETREINIEERIT
BERK 110 A TH VETH O BEEIH 160 £
THBHIEEHEETEEEEDRL, AETHT S
FENMESNRNENBH EORBEND 572 E D]
BEMEDNR S, B —NRA T ARBRTIX, 1999 F
W5 2007 E2 AFTTRIT 4% T F 0 EH
FEU, Bglhid 42 : 58 Eopithiz£ <. ¥
FERECEMR A 66 k. WEWHIMIEK 17 » A TH D,
WO NEFTIMFEME CID 28 704 ] (78.5%), B
U F s 124 ) (13.8%), BRYME TV F 9%
N 67 FI(75%) Thoiz, BEAMICL S EHEHA
EiE, MM1:11 f], MM(JREBREARL ) 355 fi,
MM2 : 8 ], MM1+2:2 5], MV(JRERIKZL ) :
14 1, VV2:2 4], VVUFREREKRL ): 2 6,
RP(TIF EABGTRERR) : 310 i
THHH, FUBPRFEREZET S 2890
R129CV 2R OMAUN L DL <HRS N
BEREINDITWVEVINAS T ARFHETAHIE
WHEETHZURENRD S, BOETIEIER - HHE
REFTEI KT TERETFREIZADEREIN
TWREWEFINE W ENGNh5,

X4

4 I3 CID BE DK

BRI R E (periodic
synchronous discharge: PSD) A%
Y (%)

2002)
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3 ey OMURICBHRBEER
E——pe ik T B EBEHRELYHE | M3 hAECHT
QEHLD O i @EETFRE KA aTa l STUA VR
iyl RS e SOBENHE T 0 DY —RA5
B a T U W AR H—rfSvzonEm B & > 258
BRORE  gypme .
[

Y.
| BERR B R AR

TP T RERBRER N\_|
EAmsy EARER
2 ”
% &
E %mﬁl.* E.%ﬁﬁ, FYFURBLUGER
p

A

SHBRER | 2 | AEHER FEOBOAL | e L2 BREC
‘Hj EMOZEREDRE | § +THAEWEN
PHXE- E
H-RfFUA iz
D18 - [ gt — D HEEBL—I LB

e D, @ HIHACE DD KR

s H @%%ﬁzﬁ;u—bt:;%ﬁé}
j

2 s0q0Y7z)Vk - POTREVEBEBRY —NI15U2R
EASE (o)
RER (R 3. BHOHA KS1Y
BOBEOT ) F IROBETA
RIA 203, 2002 EITHRIEN
SRAINTNVNDAE, ZTD5LE
T Bk & 73 JE HLBIBORE B IR B A
HoENMIRD2E EoRSL > R
“ . B S MM TER, BE. B0
LFe RERN TR A @ E T 1998 4£ 0 WHO o 2 I
B T NRITHER e - - AMEICHEHRL T, MFHEME CID V’
R R v mano) ek
e e | ] e
. . ! P fi% %8 (periodic synchronous

%rxAl*ﬁé (WHO 1998) : J: S OBTEED C DR (possilo) discharge: PSD, [ 4) % 38
& A possible -
[CABHT, BRLEPSD A TH, MEBRTFIC 14-3-3 EHLR IFI/O—-XX, ﬁ&@&%é&@/%

H S REREREBA 2 ERBOBA. [EEHSEH (probable) ¥ 5. PRIMBRBRER /NS / BATESRR
WEHWSRED S S 2 HE L %

KT B D% T e SEHF| (probable)
ELTWwW3 (F2), PSD2n /s
W B O EE W (possible) &
EFEL, WHREPTYILAY T
AT | s | cort | mam ! 1 o+ | isyam | 0w N THER I N OIHESER
MV | soft | BA + ' + | o+ | rozm (definite) 725,

BEEanRz

L e N

Ga M E M EH e
L e

ﬁmr:.—“.-.—:-r:*—‘ ‘ :
mmﬂm BREAmNA AN L

L
sRaBoASL b
1

(e -
Bamdm

F3 IMFEM CID OERKHE

N [ ameem | sof . = | 2R SPRCE
MM2e | pmmrm e ; } (T 728
M x| #e |+ ¢hy |t | TS
b i (%) ) To—0%

VAV

REA | 10f( G b e IR
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Z OFEUETIMFEM CID ORE LS MML, MV1D) 28
ARTE B SN S EERERICE DN TN S,
MM2, MV2, VV2, VV1 ©£EI%E F 5% 5 O % #)
WBONETIRIEEICENTIEIH 20, BRBENE
W, A7 O-XZANB N, PSDAanEin-o

X5

X5 I3 CID O MRI
TIWHZTERREL2{AWNRETE, DWITIEAEE
MICEEREAMREICROSH2EESHERD D,
BEEIODLEETTIZARAEICEST ZRAER, $H17
EE, LICBOIFIO0—XREELTLVE,

DWI | FLAR | & 1433 NSE
protein  prolein ‘
MR CSF

R R EER G 2 RT (R 3).

ZZ T, BIADOMNIKMRI & HEHRETH %,
MM CID T KIMRE S BEEICHE (D) O
H»% DWI, FLAIR, T2WI TOEEELT(LNER
BT, E<IZDWITORMIZ., RHTIZERRIEED
B S MM BRI ERFEICEIICHIET 5 Z &03H
5 TW3 (H5), MRI T2WI % % iz FLAIR
TORREK & ITHPBRMSZ 25 5 NETETH A~
JTOEBE. \EKYA > myr—fd1 >
RE LT NERE CID ORBMIFFRE L THS
ntns (M6), ZOPFERTN&EIX. DRE
EHBEBICRD ZERIENHROAENLDEE
TH5., 2) T2WI H 2 Wit FLAIR TOEETH -
TDODWITOREETIIEWI EThH5, BAVETIE
DWI 3@ —F R INB 2 ENETh
o TERBCID TidinhEEbNSZED
BB, DAEOERE CID THHEWHEIZDWI O
FHNREVEF-&ED EFEHE NS (F6), WThiz®
K. BHRIIFHEZNCDEBEZARIIBEEINST
WEZATHD, MRIEHREZRBDD I ENH
DRPICEBETDIHRENDS (R 3),

6 ZEEE CJD O MRI

AR DML 5 RRAIFTAS (25
IFTT2WL FLAR TEEFS &
ShOWITHREBREEL YL
BEEABOLND, (ERED
CERIZEL D)

B7 CIDICHITBHERRES
MRI REDORE (n=44)

MRI @ DWI, BEHEDHEE TER.
14-3-3 BEADORBRENFGL &N
hind,

5100 | PSl (it 21 & YEIFD

protein
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M8 RKRECIHD (R
FRE! MM2) DB
SPECT

BRE MM BE TR
PSD 1&% < MRI w§EKI=
FERENBOLNAEL
A, SPECT Iz T Wl Al R
ROmFET (RED A
| mEhd, (FEhKE
HREARE SEBELRLE

XZADHBEMNEL PSD bW 2 &%
Wz, RIFESITOE L RT I
HADBRREIE T VYN < — & KRS
LW, W, B> MRI THIB O
IR LS 20, FERIZ OIS
DS THEERTRERZ L ETNIHER
BHIRERETH Do RILOERFRITEAF T
MWOEESE W M232R & “IIRME T
0, BRI E BB & JEH B O
FENH D 180 BH & R HERNLE
Tdh b, E200K [ZRRINIC &% < Kl

NDEEIZED)
OB ORER ZRT Z &A1 FFI
OWBEETHHDObH 5D, =OMEN

§4 ﬁ#@kﬁﬁ%ﬁhﬁjUZJﬁwﬁF(mﬁﬂm Xt R 72 ER &3 5 PLOSL i3 AFITH

RETHO. K TL W FFLIZAKT
EBDTHTH 2. WIhictk, #Ei

(ak>180/232 M) F ARRFEEI N, F—ER

_ DOBEMIFIEL)

BEWE T3 14-3-3 A, Y UEH. #HREENT
J 5 —E(NSE) Iz ERNFBEZRT I ENEN,
<2 14-3-3 B\ WHO oZEE T, onn
Bt TROEA 2 ERIETHIUIPSD 232 &b 1F
EHRELTWDS (F2), £, MIREOH. &
FREY VB EIRY S U EEDE RS
VEANEEICEWEEERT I EERELTNS
(7o WhBY AN —THHKDOY IEH
MBS 200, FUdY VBT THE T ENDS
MEDIE LB ETENHES ZEBRINTY
5,

L7adis> T, RIOHMBDAN O ENRFFHT
Ho THEHRREE - EBRITINA THW & MRI %
BTAHIET, TUFTUROBHIIHYTETH
5, =72, KB MM2 13, R/EkEEKE CID &I
BN TWEbOTH D, BEEHFKRERELRE (FFD
Wi U T BEE A IRAE & IR 208, &
WA OBBMHRDE < 2RE, BRKRZE., MRI
CTHREZRHETERNWIENE ., ZOEER
SPECT <% PET i THEK D R T HEE %
BT ZENBHAOTERND &b Bbnb
(5 8).

BRET YA R TR, P102L BREIZ X D&
BAEOBEHEEBE/NKRFZE 2T 5 Gerstmann-
Straeussler-Scheinker 55 (GSS) 738 %4 T & 2 I3,
KR TEROE EABMITHEAEZDOIT VIS AR
WEBHREHEICD THs (H1.%kb), IA 70—

NRE—HRBNTHRERDFEGRERT. &
BOEERERS IEHMKN R Z &N
B0, MIEICIA T, 8. MRI®RZE,
BETRERMEATH . TS, “WIREATH-o
THEETREZTDORINI RSN, b, #E

AT A URICIIEREMY D B 720, BESTA

KLU THERELBAREO T T4 N — D&
BADEBRZIDLEND 5,

BOEOBERENE GREEAME) U F 2 midE
EERICER L2 EBDbNSE AR CID O 1 4
ZROWTIE, 2 THESHEZECID THD, TNk
TTREL294IC LD 2R ORI ELE 5D &
NWHORILTH B, FREFIRITEITH 56 i CMFEME
CIDXDH10mE N, b EEDE AL 1973 £
METHSH, FHET 1982 Eh o2 UKD HKE
THE1IFIENRESNERENT IV UAEINS
K DT o 7= 1987 £ %2 Ji% 1T 1988 450 &5 s L
Tzo 1272, TOHOHEL~ 28T DOHKENS
5. BRENIEENILETHLIN LENS 25
FE RNV, FBRE o 2R MRS, i
72 E D, BETERES SRR & OEFIT/NE
BFEDHDHHEN TS, BRETKH 70% 13
T#A CID EFERTH D05, R0 30% 2141754
FTHIELIAZO—X A, BANE, EEESOH
BAGEL ., BRETHETPSD bW khiifz 2
95, BFX NEEIRE T, WEENICIIER
B CIDIizcH NS flord FEic =7 I O REER
AHID, BB EEEROIZ. 20K D nIElEF
WEET DI EEFHLDOD., W THRDEHOE
WREOH &, - ONELEFMICHERT 5L Th 2,
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&5 ZRRECID OBUEE
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ey ALLE

~Rign . BOXBARIERS
ERI O A [
RIFUECIDETE 0 5

REVMORTEY 0B A% S0, BN 78
ﬁ&%f*oﬁaﬁ%

\ﬁ'ﬁﬂ FA BpEEE. L2k 7

mooOws

A
8
C
D
E

4. BREOHAFS142

BANGRAR =X D I EERERF ORI NTRE
5THRABREIRFEIN TN, LENS T,
1F & A EXHEBIE I 2 WREHIE TR WD
TSREFHEESOE-ZDREBONEBEINS Z
W23, 277, BRERETES S DEHTNENL DR
NTI3mAETR. EBRREBICR> The b LI
5EIA 70 -XABEL NI 03B D Xy B
TONGTFHRECHEET 2, BF. 7V
BOREG XD MY 2 ORMERNRGORERD,. 7))
F R OSERME T A )V X RGE 2B S 2 R EAE
YE& TV F RITRT B2 H - RSB IS
LI OEFEFE TITO N0, BEM TR
IS Z2ED 577 OREEEE S TWiW, B/IE,
EAEZHLMIRFITTI YU, Y IONZAYF L,
)Y, TIVENTF U EOMFEEDOR
P TRENTON TS, BANBEEORR
EEDBTENERIBDLEND S, £/, TUF
IRITBRERND BRI ST —ETIRR<£L
DEZMNHIIUTITD ZENEE LN,

TV R OBRME D ) A BYEIZ BT 5
BRI TILELRHKE S OEMRNB DEFEIC
B BNTERERYE > ¥ — %2 UTHERMERICR U
T3, £k, VOTYR— b3y FTHRRARE
BIE#HET> Tnb,

5. BEFHOHAESA Y

IHNET, PR12E /70y 7o)l v
MBS a7 )b, R 16 FICRERETH T RS
A UBHINTWS, B, FIBEIZR>TNnS

DREETHEZN U ZREROTRESEOH 2F
BIOFRETH S, FIZIX, %%m£f§é®Mﬂ
BEME2ZTRICCID &2Z2HEh, 202
MEEZToOM. RUFHETR UCFERSEEZHN
THARFERNTTONDENWSIEFTH S, bbb
A A, BEOHEBERE. EEIITO>TWDEDITT
BB, TUFRTHINLZbDOTRRNWED
TTREENEL D[N E S, 0BT
WEZ7-BEORNS REERY R 7 2RET
L5EELNZbDEE YT v T UTEHALT #
O—7 v 727> TW5, 2Ok RMEIH
BT B0, BHA TIR—MEENR CID R
b5 kR SRR ES 23 b B TRET 2 ER TN
5, HTUTHEBRTIERTHTI RS20
WET 2T THY, SEERITEITZTROAEBL
TH5,

6. FVFURBBRORA L K?
RBEMEZRBREEFHT 120127

1) MFE A CID %3 : B4 Hic S T
RHAEZELIA 7 0—X R, EHER KT
BE) /HERFEEVWEGHRSICWED

2) FRMBBIOEEITEE  WHECID 0—F (&
<2 MM2), &7V 4 29 (180, 232, etc),
E % CID O —3 (WM A FPMERE ), &
BRI CID(E 4, SAAERER, MR- KM Y1
>)

3) REARHORME , EBLT , I RRE, 2
70— R, FEHER, BREE (EHES )7‘;
ETRMBT UL U FHeEE (XK6)

4) LR H#H1~3THOINEIKRE : WMk PSD) ,
MRI-DWI (E{E8) . 8K 14-3-3 A/ YU E
B, 7% EHERT, SPECT

5) FUFROBN, B, BETH, vl
DU EBICHRIE / RS /R IR DA
/Y ATHR—bFy M EEER
1. EEZBE-AIILE B & Bis R R kit

REE ) F RBMOBFEEY A IV AR
KEIZ BT % SR AR ZEHE
(http://prion.uminjp/prion/index.html)

2. R IEmE > 5 —
(http://www.hanbyou.or.jp/)

3. The National Creutzfeldt-Jakob Disease
Surveillance Unit. Creutzfeldt-Jakob
Disease Surveillance.
(http://www.cidedac.uk/figures.htm)
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Radiological findings in patients with acute encephalopathy in children.
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{— B WHE. Acute encephalopathy WIth biphasic seizures
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fE=

2
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RELBEETEE2Y5
MR ( =48 RE.
acute encephalopathy
with biphasic seizures
and late reduced diffusion
[AESD]) ¥ = —~

TakanashiJ et al, Neurology 2004
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ZeEL 24 FREIDINICZ < BV W AERE TR,
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reduced diffusion [AESD], 1 m%BR. 1 BEOERETVVHWAERR. EHESEBE, HHEL ICEETIRECESR
EROf, EEEHES. BEUHNBEKEEZELE, 2%BADO MR (A) TIXEFEEZRHAL, 8FEO T2 wmH=E B)
TIE U fiber (2> =BES. LHRFAER C) CRRETHHEICBES:2RH 2, 15FEICE. T2@HEER O) 1=
TRETHENEES R MEGRHAES B) TREETRERSEEHEAT 5, 22 FBICEKNER F) 2802,
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WORTET 5,

AIEVT VN AERO®. 2 W HIIIEENEHE
2 5ER (6/1761) HdH 0, 1, 255 H O MRIAIE
WTHDHZEEME> T, WHHIIIEETVNA
HEEOENNRFICRETH D, FOROEERT
FEETWNAEROZK OB & AT 29RI13.
SHHETRBZBEL., TENTE3WHITMRI
W& Z Tl TWha,

AESD iZ#IENF W ANERE T 2 EFAN L %
HHBHN, AT UBHETVNANEREET ED
EAR DERER - BERE % 7= & BERNEET S, T

A

rbhb, FAEFWRABED TEL 1-24), &
FHOEIE S BRIF CHMBZME T WhASBaNT
WA 27V HRIBIC S, bIFHBI#RIC 2 EH
DT NVNAVEBREOEHB I RXIVETZERZLD S
P, Y H b IR S NAMLBIRFE K T, AESD
IR RRTEERE THEOIRBEEE TR D
5N, BRI BEOEREEELE (M4 7,
IR TR HR 2 FI TR BIFTH - 7=,
AESD 0EBERM -E2 60, KA THHEDOER
PEILBEEE T AT WHAERBERICL S H D TIdAR
WZEERBLTWDS, £i21 27TV, 2%

Cc

K4 B4 AESD, 1mBR. 1 Y I7LIYINE, 1B, 20025ERERRTVVAA, BEROBHBLFHTH
Y, BRI ONA LD, SIRBICEREE LEUATICRIELEAVRTHDORELERD . 5HBEO T2 #HA
B (A) TEREBEIERLESLVA, HBERAER B) ICTHESICHEEDET (KM) 28D D, R MR (C)

IZTHREGEELE,

SHBECT LR A

ERRHUEE S

l ’izwmﬂ&EEQMEJ

B5 ZHETOhALEBEUETBEETZET 52MME ( Z4%REE. acute encephalopathy with biphasic
seizures and late reduced diffusion [AESD]) ®EEFRA RS kS A
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MRS TS BT WNATIIWNIZEETS, 5
FWHRIBOUWHNADEREIERL NIVOETEE
LD 5Z EE/NERE UNEHRRIE) 38> T
BIRETHAD,

EE& D AESD X, ZOHKIZTOWNAERET
FE L A W AZRT ST NNAERER
HRE GER) 2 ThHo. —HFTIBVWITnhA
THET 2BERSFET DIRA WK - BN
RS (Hb) 2ZHLTWSEEZENS,

3. AWHMERREBAEREEAT HMX - BIE
(clinically mild encephalitis/fencephalopathy with
a reversible splenial lesion [MERS]., & 6)

MR RORIMMREL. TANABRE, FilT
W ARG H OB IZUF WL AT RE D BT R
WLHITWHARIORMER S L THRES Nz, D
PR S OEE BB 12 B A O MR RSB AIC i es

. BABLEFOKRETN S ZDBKREBZHS M
L8,

AP R AR E A I D IEAEIE

Clinicatly mild encephaliisfencephalopathy with a reversible splenial lesion

1

B

(MERS)

1 LEB’]I |k A8 S € &) Rt iEAaC El[ﬁo

{ET

DWI: R EASEIE

Tada, Takanashi. Meurology

6 Tiﬁ'&ﬂ“’s@ﬂwﬁ*ﬁﬁﬁ% ’c”ﬁ T BN - BAE
(clinically mild encephalitis/encephalopathy with a reversible splenial .
lesion [MERS) @ = —=

D

B7 EEHENEERSEETEE T 5% - BNE (clinically mild encephalitis/encephalopathy with a reversible splenial
lesion [MERS], M 78 =R, 4 7L ITUYRE, 2%KA. REHES. U8 IRCAR. BERREEE. 4
SRRICIXERR, 4%E, NRBRERIC T2, HERFAER (A B) ICTEHREESREERH D, ADC map (C) TIE, REML
O ADC IFETLTWLWS, 10KHE D) ISITBEFTELISHEELTWS,
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MERSZEFRRVICIIFEEE LELINIC, BREE,
TWNARETRIEL., £ <I3HRERBER 10
AUAPIC /2 < EE T 2 ¥, REICEET 2%
JEARWE 9727 ) (£ >NV 3H, AT R
26/, Oy 4 VX1, VZV 14, EBU1 )L
A 141, HHV-6 1§ THLMLTHo7. Fnh
A 12/27 FIOATRD BN, %L DR,
BERELUTATOA RB7/27 60z, 77y > &l
B2 3/27 Pl G INTW0, EBEETHEL
TWBIEHH LN, BERMIEEEIMIRE DT
N7 22 filb 9 FITED Nz,

S ORI TR, T2 mAE G TIldm
5. Tl ®RABEKR TIIFEE RV LOTNIEE
B2EL. BEAIC L EBHMBIIRD N, T
BIE G TIIEHREESEH—ICREL, ADCIZ
KFT2, chs0RZ—#BETHD. £2<1X
—EBLANIICHEELRT S (B7). HEDOAIZAA
&L THEE - thROBEE (intramyelinic, axonal
edema), REMBBEAEEINS 'Y, MERS

DI R DEBIZRIATH 5,

2004 LR ORRES T, BRI RER + X PR e B
THE (FOERE) CREZ2ETSER (28)
W NR S AR RE TEERE (hOERE)
WHRAEET SRR P TH, HRERNIC MERS
EFR—OEBMEETA I ENREINE, 50
BRI —To L BBE DR T 2 B0 = B 51X, MERS
ERI—DART NI LEEZ LS,

FUF W ARG - RIS T I UEilg
(high altitude cerebral edema) TD > 2 BRI
RERE SEEHRE, BREFNELIFE—-EBbn
B, INL2HFEDOFEE L THEZENEEZINT
W3, ZNH 2FETROEND MR RHBHREILH
WItWLEHETH AL, MERS ©oFnid
MROLIONAAETERL TWBE I ENEN, &l
DOBFT MERS 30 ERIICBNWTHDO Y 1 T DR
SE, BET O AERNICEE L TH MU D LMMBALIC
EETH D EHHBHLE D, EF MUY AME
PED GRS T W AERE - hlr, SILmEE

B8 1ERER, AVI7LITUYNE A2 7ILTUHEIFAIC
HRME. CHEMERESHR. BREETH- . Y VEBAtE
WEZELARETILAROAKCESKAICHEE. 5B DMRI (A-C)
S TR RE+SMERETEE (FOERM) IS FLAR, L8R
HEGESEEREEREDD. 10/FE O) CEELISHEALTWS,
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12, MERS ORJEICEE L TWa ke z2RmB L
TW3, 7= MERS O—3#FI3ET b U w7 M RGE
FHERANICEEL TWS EEZ2 515,

BhHyic
DB EHFEO TEERERZ CIRRWEEWEE
EHICEHEL BT T,

BROREIT D20, JEEFBEREM - HRETT
FitE (20— 19, TANAREFZFEIREIH
RGO 2% £ L.

X m

1. HMERBAEE : FF—R D SRR . /NENE 2004;
36: 1004-1006.

2. HRIET: A>T NI PREDRKANRY bT
I - /NRNB 2003; 35: 1676-1681.

3.  Mizuguchi M, Abe J, Mikkaichi K, et al. Acute
necrotizing encephalopathy of childhood: a new
syndrome presenting with multifocal, symmetric brain
lesions. 1995; J Neurol Neurosurg Psychiatry 58:
555-561.

4. Mizuguchi M. Acute necrotizing encephalopathy
of childhood: a novel form of acute encephalopathy
prevalent in Japan and Taiwan. Brain Dev 1997; 19:
81-92.

5.  Wong AM, Simon EM, Zimmerman RA, et al. Acute
necrotizing encephalopathy of childhood: correlation
of MR findings and clinical outcome. AJNR Am J
Neuroradiol 2006; 27: 1919-1923.

10.

11

12.

13.

Takanashi J, Oba H, Barkovich AJ, et al. Diffusion MRI
abnormalities after prolonged febrile seizures with
encephalopathy. Neurology 2006; 66: 1304-1309.
Takanashi J, Tsuji M, Amemiya K, et al. Mild influenza
encephalopathy with biphasic seizures and late
reduced diffusion. ] Neurol Sci 2007; 256: 86-89..

Tada H, Takanashi J, Barkovich AJ, et al. Clinically
mild encephalitis/encephalopathy with a reversible
splenial lesion. Neurology 2004; 63: 1854-1858.
Takanashi J, Barkovich AJ, Yamaguchi K, et al.
Influenza encephalopathy with a reversible lesion

in the splenium of the corpus callosum. AJNR AmJ
Neuroradiol 2004; 25: 798-802.

Takanashi J, Maeda M, Hayashi M. A neonate showing
a reversible splenial lesion. Arch Neurol 2005; 62:
1481-1482.

Takanashi ], Barkovich AJ, Shiihara T, et al. Widening
spectrum of a reversible splenial lesion with
transiently reduced diffusion. AJNR Am J Neuroradiol
2006; 27: 846-848.

Takanashi ], Hirasawa K Tada H. Reversible restricted
diffusion of entire corpus callosum. ] Neurol Sci 2006;
247:101-104.

Takanashi J, Tada H, Maeda M, et al.
Encephalopathy with a reversible splenial lesion
is associated with hyponatremia. Brain Dev (in
press).
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HE WS

EB 71 )L A G

% TR

FYEIC K 2 PSR G DHE

e 7

[E5] EB UL A& 2 IR RIEIIEIX, FIREH 2 WITEESELIC X 256 S 1BIE
BMEIC L2 DI EINS, EBUA NV AREYEIC X5 WMRREZIZHBERGEEZET D
D, BERARZT TIIZWIRETH 2, EB U1 ) AEHE O ZBHT s L T IiEYuAMm ORIE
ERTH 50, BEN 2 I M TERWEAND S, BIRTOEEN PCR L2607
XM DA TR, BEYDROHECHE N ERIETLOTEOERNEEND, HEICEHL T
WERRTH 70BN ERIBREX T O ROFHIROAEREEZL SN S,

[ZL&Iz

Epstein-Barr(EB) 7 1 )l 217 & 2 M & 12 &k
MED 6% TH2EDREMNDD ", REMKD
%l ELUTIERBRLTHTERY, EBUA VAR

OIS EREEEREZZEE LD, U1
wxf%ﬁwﬁﬁkisfﬁéhfétoﬁﬁ‘
PCR(polymerase chain reaction) £ E TE 5
£S5 T, BT U HRHEEERES £
W ERFURFURTIE A ZED B > THIARAME ORIE
T EB U1 VARG ZERIIZBH TETWRNT
EWMRINTNS, PCREZEZIBICERTZ L
1L o TEB 1)) A RS & Bl X 315 8B
THLDEHERIND., FETIIERFAIZERLD
D EB 71 )L A OFRERBEHURE D BRI DWW TR
5,

1. HRRETORERF

FREEORERT OFMIIARHTH 50, EB
AN AOEBEEIZLZHDE EB 1L X
WS -HORERFICXD2BED0H B I ENRE
NTHY, BEREBCIRETZENWSI /M5, ¥
BRAD & 2103, KE T IR R LI RS~
BTT 5. DERAITIIEHRMEBEEERE 2 D3I M
BRBRPEZELCEZD, BREBEEIREICE S TH

RIERE 2T 2EANH 5. EMRFEEHAEIITH
TH2N, BREEMIRERED 1 ~ 5% ICHES
PHEMNEL S EEINTVD, BEHEEXSHO
EREICEZHT SN T WABENE W, £ Bl
B EB U )V AR k> T T/NK #ifgy >
NS 2 NBERRE, RINERERAIKIGE, FXEE
BBV K R ENRE SN TS 2,

EVB B#EKE & Mg RIES

ks
P —
[ mimtems] skt R
\ A/

1~5% | W
Iﬁﬁtﬁéﬁ(B’ﬁEﬂ@

ﬁm?y FE%EZ&NWE Wﬁx%ﬂg}

Burkitt') 2/ S8
Hodgkin#& 1

NK/THERY 7 S8
L IHEETE
B

2. ERIRFTR

2t EB A1 )L A RHIT LA HRR B HEIX S
IiEIE & B T ENMSNTNS Y, R TEBEA,
M2, /N, BRER. RIEERBREEUCDR, F
BEARER . B REA . IN BB R AR ET—N—F v

ANBRRFEZNRIE R - w95 - BEURNEREM (7 830-0011 ERMBEARKAENT 67 %)




EB U )V A BRBYEIC K D HHER S HHE 13 :37

TUED, BEROAZETEZELHD Y, £
Fo. RAEMRRBEE TS, NERERE. BB
K. BEEZ 2 —0/)NF—, BEMEE 2 —10)X
F—IR ESHRERERERTE YYD,

HE EB U )l 2 PR RS EYE 10 fI Tk,
HFEAEAFET 36.1 T, BRRREIIMA 441, &
MMM 865 (ADEM)2 5, BEREZA 2 f, &M
N LB, BALEITHo Y. BRI
G 5 B, FYE TR 3 B, BRI 2 MITH D,
GHREEEREZ > TWEDR 6FIEZNHD
D 4HITIRY ONEERRERSNRho .

EBV BER AR 2R E 105EH] (1984~2002)

fEf 6 (ADEM, 42 5B ) : EB L2 DNA
B T MRI TR A, SEERRIC T2 815 B 2
FEHICRD 2, RIEXD 2 2 ANREAL 2K ST
DAFEA RSV AFHE RN RS U7z T & B
RICHE->TWB, Ei, KI5 IATIED ADEM
EBWLIN, BEOHBEEELL, BIHEHE
@ EB %1 )} 2 @iz & 5 ADEM TR 0 il fi
MATH D RSB ETH S 7,

3. 2

BT D W TR Rt B BRE & BRI HiiR 2
W TEEN PCRENXRBAHINS LD ITRD
THTUbEHREREEZMEDRWER B L H
ENBEIIEoTNWS, HilkEZk Tiddi VCA-
IgM #ifk, #i VCA-IeG #ifk. ¥1 EADR) 1K,
1 EBNA JiR OB 8 Y — 2 K O R GRRE % 58
LT3,

EB A JL R BEEED B R R 8 Rl

VCAIgG VCAIgM EAIgG  EBNA

Case agefsex Onset Lympho Symptoms Diagnosis
adenopathy
1 25/M 12 + delirium, tremor Encephalitis
2 29/F 4 + i Encephaliti
3 54/F 6 - 1 E
4 79/M 3 B
5 25/F 6 + somnolence, paraplegia  relapsing ADEM
1t. abducens palsy
6 2/M 2 semicoma, tetraplegia ADEM
bulbar sign
7 20/F 5 + meningeal signs Meningitis
8 34/M 5 meningeal signs Meningitis .
9 23/M 1 + It ataxia, diplopia Acute cerebellar
. ataxia
10 30/F 3 + tefraplegia Myelitis
Case 6: EBV-related ADEM
Feb.25 Mar. Aprd May

Acyclovir 1500mg/day HREEESENGEIENNN

mPSL 1,000mg/day
Fever

Consciousness impairment AR —..
Tetraplegia P
CSF:cells (/@) 77 167 98 37 23 21
protein (mg/ dl) 424 125
EBV PCR (+) )
EBV VCA IgG 8 4
Serum:
EBV VCA IgG 640 320
VCA IgM <10 <10
EADR IgG <10 <10
EBNA 20 20

Case 6: EBV-related ADEM

Brain MRI (T2WI)

REHE — - — —
R BARBRAE + + +[D) -
EI1EH + + or— +or— —
BRREsH + +or— low+or— +
BIEMELASMESM  high+  4+or—  highd+  For—

OBE, BARESIH 4279, 61-66, 2006

LU, ERDEAZI X o THRRIBI A HE
BERNEZN, B2, BEELECOHEIE1INA
PAEUTH VCAIeG HIAN LR TH5ZENH 5,
ZDEELMARBDORY IMIETORN TIIBER
PNy — 2 EBMINTLED, £ AERE2R
B TRIMERIENASNIRVWEEbH S, BETIE
M yET UM & PCREZ A U T 0B BT,
HiE AL, EHEEkR & o EBV BRELDREE 2 H]
Wrd s EN—RHTHS,

HER 10 flo#imETIE, MREBXIUEH
BEEMBREFRZRLUE, £/2. ADEM O 2
BICTIHRITY UEAMEANRE EFL T,
single PCR #1727z 7 Bl 4 B/ DB TH O
3PNIRETH o 7=,
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BEmRR
case  age/sex Diagnosis cells protein MBP single
()  (mgd)  (mp/m) PCR
1 25/M Encephalitis 54 50 n.d. n.d.
2 29/F Encephalitis 62 65 <4 nd,
3 54/F  Encephalitis 30 60 <4 (+)
4 79/M  Encephalitis 72 64 n.d. )
5 25/F relapsing ADEM 20 68 8.3 )
6 2/M ADEM 77 424 5.6 (+)=3(—)
7 20/F Meningitis 102 68 <4 (+)=(—)
8  34/M  Meningitis 66 55 <4 (+)=(-)
9 23/M  Acute cerebellar 3 17 <4 nd.
10 30/F M;‘:ﬁ’; 5 29 <4 (=)

PCRIZICIIKERELBRE L WO BEMAND 5.
PCR BGMHENE B ITEREZBHRT 20 E 30X
BN BENTWSE, FIT, UMWV ABRZERT
H5ZEIFERELUTOEREDBEDREHRIT 25
ATEETHS Y, LEN>T. FEHPCR (U
TIE AL PCR) NYERTZZENEEND,

EB 71 )L X R RAYE 1R B A 70 IR i MRI
iRl <ERRZMisREE - Bbhns, EBU1))
ABLEZEOIBKMREL T, MAERZEL T
HOMERKEMMETL TWD EERNBETF5Hh
%o ¥72. BMRIFT R CIIEERE L UORMBIC R
WEBNASNBEAITIT EB U1 )L R % 85
BT oRETHS 2,

EB 1)V A1E, WHO U > )NESEIZHIT 2 B
MR Y > NBE, T HEIBEY > NHE. NK#ERY >N,
RIOF U NE, REAR2BEEY N E
DONWTNIZHEET S, 1980 A% LICHEREIN
7= in situ hybridization iz & % EB %1 )L Z #
HEOMENLIZ K > T EB w1 )} A BIEIER D8 A8 A
ok,

THOESEFONARETRELSORO B

¥MRI T23H @I

EEFBEITTRIAR L7 50 BB MM 2R T,
By ARK O MR OBEEEEZAERL T,

IR —BEOBEHBEENR 5 N2, BHE
CTREETH 7. MERERKFMNETTIHEL T
BO, MMRI 2fTo/=z& ZAARBEEORE TH
HlmEsENAohizoTUReBNr22 L 2.
i FRRICEZBNEFEL Tz, BRI
MHELRIARL . REEREZITW, CD20,
EBNA2, EBER, LMP1 G5 U 2 NEREASF
JEJE &M, B MRI TIEMOEERK. &
CHEEREENHE U, WAREIC I DFRIZHNER
LERB LV OBENA S NI, R L2 K /-
LT L7z,

4. B &

EB 1)L A OH5E & MRt E oE b O
ZHHITHEBENLEEEZ NS, #HfRR EB
AN AR T D57 1 )V AE D BF R
Bizan?, 7L E—BENRBEEL TS LH#f
EINDHETIEAT O ROEZNT 28NS
W, In vitro DEBRTIZIEB YA LA KCHTE 7Y
JOENDORIIHAFTE LN, BERNICZEDOAERD
MWIFFEH I N TWiRW, TF, 7 70ENEXT
O ROJRANESNTH o IERANDZ2—H T, H
rruENEXTOAL ROMHNE THo /2 &
THWENREATNS Y, @I TY I3ER
WERRTIMENHAINS, HE, MADESITH
FIANRZAWMEDEENE L THENBEB I NS AR
HAEN, 770 EZATOA1 RAFHINS
N EBUANZBEENEHINERLTH 22
OENNOEEEEET DI LT85,

AT A RV ABEDORITICE L TOEAET
RN, RENBIET B XD EFTIRELD 1
MAM BB LA TEEYT DEFNEET S
DO THEHADMEND B EBHN 5,

5. Ftk

FRICDWTIRRDRRIFEEZLSNTNS, H
B10FIDS S 8HNIIFE A EBBEERBRLE
73, ADEM 0 2 i TIdEEORERENA LN,
SRR 2B S N /NE 21 BloORE Tid, 16
FIIBEER<ZEBLREZLED, 2HM0EEL, 2
Bl CEEORBENS R EWEINTVWS, Z0O
MIZHEEFORENHRAINTHBY., BEOKE
EEZFRELEORETCTEIELHD I EICHENNE
THb,
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FhYIz

EB 71 )L 21T &K % 1 RIBRGE DRI AL X
AR EIZEZETH O, EB 71 J A RGITREL
) 72 R T O G FR A7  O THRERFT B 513
BWNHEETH D, R EB U1 )L AR E B
W 2720 IIEEEN PCREDOYE KAWMAET
HB. £l BEFITH U TERRIRI A IVAED
RN EENS,

XK

1) Doja A, Bitnun A, Ford Jones EL, et al: Pediatric
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# B

W o4

Epstein-Barr ™7 1 )L A BH L EEREAG A HEAS
~B VA DNA B & ZDEH~

Epstein-Barr virus associated meningoencephalomyelitis: the virus DNA load in

cerebrospinal fluid and its clinical significance

B X

[£E] Epstein-Barr 71 )L 2 (EBV) BJE TIX, B s, RERFEORWEEHFICD I
MRS OHENHIET 2. Bxld, HEMEHERD 16 B BT, &8 PCRICTRMM TIE/ARS
BEHR D AT EBV-DNA £ L TWEd] 2B L, RO EE PCRIBHICERTH %
ZEa@B#E L, FUEEPCR ZHWT, BEEDMEEBV BUEICDWTHMN Lz L5,
#E¥K O EBV-DNA B0, MRERZEL 724 A 3 ATHSNZN, HRRIERDRN D
AFTRIANDATH >, ZDTEKD, #ET 1) X DNA 27 EBV OB 59 % rh ik it
BAPHEDOHEEHMETLOICEATH S LR INT,

F—7—F ! Epstein-Barr v )L X, HERANERZ. BK. E& PCR

Key words: Epstein-Barr virus, meningoencephalomyelitis, cerebrospinal fluid,

quantitative PCR

[FL®HIZ

Epstein-Barr v )l 2 (EBV) BR¥REIT 1L, Mk
ZREIHEZRED 2N SNTWS, EBV o)
P THDIEEMEREEE T, 81 ~ 5% icmik
ZHSMENREZ S E3h3 Y, NS T,
12 1415 B i EB 7 1 )L R B ¥4 4E (chronic active
EBV infection: CAEBV) ® & MMaEARL ™ 1 )L
(human immunodeficiency virus: HIV) B¥E
EOBRFZFITHRMBEY ONENKIET LI ENE
LH@sENTVNBE Y Y —F, BTRHZMNEBV O
BRI EEN, REREORWEREEICD, #HE
%, Bk, BTHE., o VI ENs A AEhE S
U CHRHREGOHENTIET 5 Z MG T hTn
%70, Brld, HEMEELD 15 RLRT. E
& PCR Iz TBEW @ A4 T EBV-DNA 238N L T
rEp B L 'O BMICERTH o= PCRICK

LEH DT )V A DNA FEDEZEITDWTHRET L
7o

FEGI 2R
GEGI] 15 ek
(EFF] SR, HIEE, JEREE

(REEILFHCERZBEE. 2/ H T 39COHE,
HEmAHE L, AR 222, (> 7)V1Y
RHERAE IR T, LREROZE THAER, MEL
Bl hani, ToHbMBREERNR, 8HHIC
BigBtic ARz, B, B OB, A EEEED,
WBC 4000/ 1 L, CRP g, 1 > 78 R
HEREBIIFEVRETH S 2 EAMERIN, FikHn
FrEanz, 10WH X HEREEZFED, 11 5FH
I RHRRE L 7z,

IINRFERZRE LA EFERE T CNER) (T812-8582 @MWHRKEH3—-1-1)
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[AIREFIRAE] EHIBEH T, RWHER, HEU >N
MR, BT hbdiR0 T, W TIIAE TR
BBBEND - /-, HRZMIX. ETEE 25890,
BEND O, ERBNGEE - SR EzE s
O, MOMHEREZII ANk, WETIE., i
F—=XAREETH- =0, HHEEERETL, B
HEMFI TR THEBEL T, NEAF—RE
BRI o foe INMSRTHE RO R F
EWZED Mo T,

[BREFFRE] % : WBC 2870/ « L &g, FFi
fER M /2 <, CKIZE 5 (274U/L), CRP (388
E kR (0.54mg/dL), #RiLid 20/49mm(1hr/2hr)
Tholz., Y1375 X<Hifk, Borrelia #: B
BRI T 2H44k HIVHAEZRET, &8E
ok, HiH 77Uy Rk b e TRETH -
7o 70— A MAKMY—T, EHH( THREZ
8.7% LHAG i ERIE Ao T2, BEWK - MIREEE.
134/ p LOBKEREA) & HEML BE) > NER %2
A, EEZEM(136meg/dL), BHITREKT
(32mg/dL) L TWi, AUIra—F)p)N > R,
IsGA >F vy 7 ARBETHo 208, I U HE
HERIL 155pg/mL EBEHEML TWz, —kH
B - PIBE OB - &, BIRae. U1V
T, ®PCRICK ZREHE eI
ODNA BRETH 72, MBICTREE2RDT.
KA R (36 75 H ) Tl & BanT A A - i
ROBEEZRRT LR THo . EBV BHERE:
¥ EBV #ifkdii (FA) i3 EIE ML)y — > (VCA-

[::';':_1'2,,.'"1 1 Tl TR

IgG 320, VCA-IgM <10, EBNA 40, EA-DR-
IeG 40) 2R U7z, BEWE / MEFUAMILIE. K2
AP LE1 7V T P ARITIX 10
K /640 (1 kW /64 THZ DI LT, EBV-
VCA-IgG T3 16 /320 (1/20) & FRE L Twie,
%7z EBV o¥iikfifesk ( = BERPIAME / B
fili —~ BEWR Alb/ 1y Alb) 13 1.94 & FR L T/,
IS O RIBEN TOTBEEERBL 2, &
£ PCR | & % EBV-DNA (13 5% H ) i3 864 Tl 4
m@ X 10* a¥— /mL) L TW/A% KM Tk
HHEE (2 X 10° 2 — /mL) K@ TdH - 7=, Bl
SFEMMRIALEH (K1) MREAESICERL
TT1-T2 -FLAIRZEESNH D, HEfiH» o hodk
FTHEREL T T2 ZEREZED .

(AlREZB] (K2)

ABeRs (11 )% H ) OBEWEM K B8 22 72 & U MRI
REDBENEHAEZE L, NIV RZER O]
e EEZEE L7 70 CIVEEERBL -, HERE
M&Rolkkd, 13FHELD AT 04 RINJVAE
EEBHEBL—ERALZD0O0, 16 FHEXLVED
LU=, 183 H® MRILZT, gEiE&S NN
BARIOREIHEL.,. FHO T2 EREIIIZITH
RUTWEL, HER-ZEEE- KNEE-BEIC. B
fEMED T2 - FLAIR IEEIR 25807 (K 3)., =0
BHBMATT, 25704 RNV ABROHKBROEE
PCR G, EBV-DNA 714 X 10’ 2t — /ml ;5 2
X 10° 2 — /ml AL Thiz/k=0, 770
EIWdsdikL, Aoy rael#Ek-y a7y >

B

11 %5 H OEEAR - HEE MRL.

7§ BB MR 12T, BORYAH IS
BELTTI- FLARERE %
B,

B B MRICRSRAT - KT i)
ST, BRI DB T
LIRiPI O T2 RS E B
3.
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day 10 “ 14 18 18 20 22 24 26 28 30 32 34 36 38

g d MR D MRE &

HREBe) 134 26 57 g2
BE mera) 136 134 23 43
o omew 3238 36 39
EBV-DNAIPTR)

B 40x102 2.0%10% z0x10%
FM—an  €20%102  <2.0x102

KEEEEZMHIBUZ. Uh USSR a<H
EIRNEE L =720, X504 RINVAEEE 3
7 —)VBETHfT U, 3EB® MRIBLfEH) T
BEEFRZEEFNELTYE, 82 7 BB,
THRORKGET -HFREEFIREREFLTVED
DODBRBETER, BEENS 8 y AR, BEIEOD
EBVIZEKELDITF &7 0, EBV O 8i#K / & Hih
MLV FERF D 1/20 )25 1/160 2D L Th /=,
FOBRBREZRDIRM T,

[F&®H] AEFTIE, MEHEMHGX EBY OEE
AL 2R U TV, RHER, B >/ \NEilER,
FRieiE, HPRgEE R, TS THlOEmAZ ED

MR G

K2 :#&&E.
22
33
51
6.0x102
<20x%102
3
18 {5 H DEELH - &8 MRL
£ EBMRIICT, giEAShi
MREASREHELTY

h, BEEK - ARNKRE A
BICBEED FLAR ERE #
HIc@BH 5.

4 BHMTRERRRIEEEL
LTW%.

EBV ¥ 02 i 372 <. @& PCR TR
11> EBV-DNA o#imiishn-7/=. LinlL EBV
DRV / METURMLL - FiikER O EH. & PCR
WX BB O A TO DNA BEEIIMNBD O NET &
& 0. EBV O & F 1T B PiAREE A HS i
NTERENITTDbDhWTWEIENRBENS,

PCRIZ &k 8% EBV-DNA EENEE

ERUEHEHDOL S, 8 PCR TREINH
WD HTO EBV-DNA BEO BN, #ERFHEHF
FEDOFIEICHEG L TBEDONEINIT DV TRFT
L7012, AEFD X D7 EBV K71 T <,



Epsein-arr -1 )l 2 BB BRI B B

FET) ihOREE RN M0 $EBRELG 00 BB BV
EBVABIAE
1R 16 2000 <200 57 83 g
2 13 200 <200 141 36 i
CAEBVY
EREIR ()
3 16 3000 200000  2-3 50 A
4 17 <200 200 2 11 ET
5 7 5000 800 0 28 T
6 12 3000 3000 3 19 ¥
MR-
7 10 <200 50000 1 14 LERES
8 5 200 500 1 22 AT
9 8 <200 800 2-3 26 &E
10 19 <200 800 2-3 25 ET
1 5 <200 1000 a 11 BEP
BEFEMRRIESL TR sted
GOA) 0-12 <200 <200 468 51 2073

F1: ERBAD, & KMHMmo EBV-DNA £.
MWizd - EHE. BRICOOWTHEELE,

R A)

CAEBV ©EEMMIERICONTS, RUHETH
& & RRSIM O EBV-DNA OB E2FWHE U= (1
4), BEFZED - EBV A TIL, BKEOHTY
VA DNA EX#mL T/, —4. CAEBV T
I DNA E7%, XM TIX9 A2BETHEMINL TY
=08, BERTHEML TW/EZDE 4 ADATH -/,
S5 IICHER D DNA &3, #REREZELZ 4 AD
55 3 NTHEML TWAEDIZH L, #REERD
WOATIRIADATHEIML TWE, 2O ENSG,
REWE D -1 ) X DNA S0 RS OHE D FEIE D
AV EWETHORXHERATHDHEEZ LN, B2
AT T AR EESTDEEMEA TR TO
7V A DNAEOEMIA ST, EBV LD
CAEBYV 08tk To EBV-DNA 20NN IEER
RSO TR NWI E2RBL TV,

Yz

BERRIHOE IR, B, PERFEE, HHETEE%
IR 2 U B RR O 15 mA BB % BBk
L7z, ZOEFTIR. &2 PCRIZK% EBV-DNA
B, RMMTIEEML TWisho 722Y, KTl
HEIML TW=Z &SRR SN, BEWR / MIEHUAM
HIREIE R OBREEADED &, BERNTHREN
72 EBV OENH 5 EE X 5z, CAEBV B
WTH, FREREZ 2T 2ER T8 EB w1 )1
A DNA BEO#mMBA IS Z &5i% <, #ilk EB
71 )V X DNA Bi3H A IHEDFIEY X 7 %
HETLH2OICERATHDEBA LN,
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# O

%z, EBVEEBOREREIEALELT, 1t
BHRFENA T AT 1 VT w1 HEFOFILTE
SEETERWELET,
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1990 £, KETHB I NZEETHERIL. RWBFINTu2Ibhnbsd, »

T ORI ZH LY > TOWRWEER LOBEEN TH 5. XLBEFRED THROVLRE
RANKEFETEES TP INTORN I &S, IHRPTERIZEREZER, Reltkzik

BLINS, —H—FHW> DEADDDH S,

ARETIE. BETFHEENEDOIDIBRELTHREZN, TLTHGEBLEDIDIRZHAHNED, D
WT, BRADVHEFEEED TNDBL A TAINARTF— (SeV) &ZDHREKHADETRIEZ
RABRMSLE2—LEWN, BIZSeVDUN—Z « D XT 4 ZAFEHKICED., BREFEED
EQ LD IREEEDRIRFEE T H DM, DWW THHT 5,

LEETFAROERL
BIZFORENSEBEEFREAN]

MBEoBoORZZTyTFZy (A, ¥ b2 (O),
Ty (G, FI2 (T) EWSBENENE
a3 E<msmsn, [FAF2URER
(DNA) ] &L TaAMTLENTWED, ZOIEE
ERRINRENTZDN, ) —NIVEEZELEE
BT - 72U I D2ELRAUETFINTH
% (Nature 1953) Y, A FIIick DIEBEIH
ZBEIERORKTH 28 EEHRL. DNAKEXD
MERZIND EVNIEENBEEDDDH M. TD
17 %3 Davis iz & v, T£< DERIZERT
WERL, T2 BERTFHRECIXVIBEBRTES
NHLNRN] LD, BERTFHEDOFREEZRE
Lt isHEINTNS (Science 1970) ¥, =
® Davis DX D 3 F£#IE. TIFF—ELn
SBEERBLEBZECT I —PELUBEELE
DEERIS 0 — TN O — I I A BRI ED
LS, BEOCERTFIHEERIGE AR ORBRIR S
nctns®,

DI R OBIFRISE 20 TN, BETFHRE
&S TEEREFMEN 1980 £ =, HU T+
W7 REFDOY 2P o)L AR M H O Cline #(§%
N, B ITEFEORMEEERTFEEALT

BUOBEART EWIHKRBR 2T/ o7/, Cline
WBHEDIZZO7 0 b a—)LERFORBRERICE
HUER, Y5 IT7RIOFETHEETES LN
HEBRT—F Ba<, EmBILARAETH - &
ZE BETRAEDTHD ZENEEHINTNS),
B TOREERBRET o> ThWiahoe Il &M
5. ERRBRORBNFRIINBN o7z, TDD,
I ZORBR2A YT EA AT IINAFEO TITE
RIFIIB Lz, DEAAAMEIRD SNBho 7z
N, RFEYFHENH, ZLTT7 AU IO RAAI
BAFv>R—2%iE-> TCline 2L, #i
NIHNSDT 52 MR by TERN, 22 EKRE
MEBREINDZ &Y,

UL LS, i ZOFEHENEoNTERD,
7 AU EEERET CTEEMICIRO M5 2 &R
0. DBOEBLGTHEORNIKREBEIN/,
TR E2E L LT EEhEEL LERICGER
FEEVRADAITAINA (RF7F—EFINS)
DERERNRI L2 &b, ZoRNE—&ITM
WL, 1985 FICIINIH I LV BEFREDH
ARSA BRI, 1990 FiICA D, HRATE
1B H DEGTFEENBER2OLR (TFF /2>
F7 2 —¥ : ADA R#EEE) 1233, Anderson
S5 X DTS iz,

TERFRFREZRIERE BEFHEEY (T260-8677 TERTENHPAX XS] -8-1]

FUNKZERZREZDIFEE  HLaR - RasRE



BETHEE 51TV A0 13 :45

[REICE T SEEFAER : TOMER]

—BFRETIE, 1995 F£iCF U ADA kiEES IR
IR 2 BETHENILEERE T T bk, &
PUINIH 0% 1 fiH E2<RAURY & =5
NEFPIFE U TEBINTHO, HES OO —
WBHFEEAERUDBDOTHS (EmiL 1 FlDH),
RICEHEEN /=D, BERZOTA XU TF V&
IBTFEE. 2O —HTAYBX0@MAIND
FETH DM, i U T /=8ISR X —f— ittt
ANEBE  BIRENBITHEN, R Y —BHEAIA by
TEINETENIEITICE > TR, I S5ITHEAER
B, MILKRZ (i) RETIIRITHT S
BETFHRENPEREI N, fIFIMN LT3
OE THELENLE 2D, RBRICHERED
DEL BHEATRLX 525k, £-EE
& R EED T D KE SRR BETE O
FIEEREL TV S,
ZDOXDCREDEZFHRED. B4 L TTHE
HBEWEATNS, UL LEAKOBERL. BTFiE
BIZBNWTHF IR BN Z —FreiERICET
LU AEHEZNERZICRON TV 2D, SHE
BEOHAICRESFEINTLEIATH S,
ZRFNWAPNWARMEZEZEZATNS, 1IN
U&7 —IZBT B HEBEN S BRICHNWIER T
ZFOWEEAENENCRZIEFE2ESNTNS, T
D=, PIZENHREEEBRETHIELZELT
b, THICHWSEREINORF 2 A EEICES
NTWTH, SHELTOBRBREED S92,
ZHEOMBREICNAZ, TOLERERFITREIT 12
AEEAND ERRBESEIIRD, 212, Ih
ETRI Y — L BRFEEROBREZAELERICL
TWka®d, HATIIEREFIRECHETS 175
DOBIENELEATHRN, FIZHATHEEICVLN
RO Z—ZHRRELEELTH, FONRNIF—2ER
BSHIE UTERE - MM TX2ERCHESZ, D
WERIFE CENICBEE LN =D TH D, B
TN, BRx OEENY Y —bHEBNDOXRY & —
HERE, REERBERGEAEITERE - REMFT
lERFELTVWBN, ZNETTHH 2 ~3EH
ORRER#HN > TS, BNTHIRIRE<ZED 1
SABRETEDO TR AW, EF2 TR, H
FEOEETIEIHEFEIXINVESABES, 5 31T,
EH R B0 NG D, RROBERFAL. BRT
EEDO XD 22 <H L WAIR 2 RIS 5 7
OIS EDY AT LTH B0, EEEL ESERF
FCHEHT 2RI ERN TERE LT

257 (ME—ORISMITAZ) . &> THKRHFEE
RIET BHIEHRNTNTNCE IR SO GMP EREHL
REEFELRTIUIRS RN, ZHUSKEIZBNT
BEORY Y —EERRPEEETERIN, Zh
5 DRERRD 52K GMP £EgHE I N0
2. ZROEKABNERET S ZENARETH> &
ZEMBEEZTH, MERMTH 2,

ZOEDT, ARIMHEDL ST ERTIRERE
BwEE Tha,

[(REDEELEFAE . TELHE, TERWIE]

—fRiz NEETHE=EEKTOHEE (BETO®H
EY] EEZNTVWS, BEEERBIZLA, X
M7RFBIZL A, RROE S THRBFER DL < iz
FORBIZXDEZEZLNTHBD., ZOEKRT &
TR FHEENTHS, UL LEEORINL
NJNE BEETOBRE] DI ENT ENBET
H5,

Bz 2 DT THLD,

FTHEAHEEBOBSE, RE—DD0EKTOR
HTHARDNE> T 2h51E, ZRIMOKED 5
WITHBIBOBRBETREEZBL TIZEI M, E0nD
EBAMRON D, THRERMICIEIT I ZARET
B INTHD, AEHOEETFIBE (“in utero
gene therapy”) &IWHIN 508, fREHNZE-ERS
CRBLRTIBERY Y —OREWIZE I ARRR AN
Z2Wied, TR TRERPTHEIEENTWS, B
FEOBEGTHRBEENETRICKETEZEN I ¥
Tk, FORARTRICEEZ KT T
PPN ERLIEE (i fELREE LRNE
EENIN) KREXINTVS (IH% “somatic
gene therapy” &&9),

TRAEHIROGEEILE D h. BHEMETIED
W DBETEZ2ZOEITANEZLD Z &0
B (FHFfAHLZ) TH B, ZTOHMRIELIEER
<. BHEIZ100% OMRICERRBLETEANS
ZEMTETS, RBEICHFERL A Z D 2RI
BEA~ETHRO—TH3, \BCEHEEETZ
ANBSGE. BEDCRES - N7 5 —DgA. BET
AR B I2DT, INTREEEVWS LAY
T,

T TCTHEDEGRTHEZIERTOHE TR
<, TBEFEMS>ZHEE] BEREA>TVS,
BERBETERZOEZFILTEWT, EEREE
FERBEMBRL TR IETHELTRASEND
BEIAHTH5.
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T 2O ERTFEESLEZBE] B3 £
froTwahtns e, HEDLLTEETFOEA
MBENMETEZDTH D, 2D, ZNE Tl
RAT1L300zBALERTFHEE O bO—ILN
ERINTHREN, 8 IHARETHEALD DX,
HLbTFM24% TH 5 (2008 £ 1 A B #E ; http://
www.wiley.co.uk/genetherapy/clinical/),

LEEFAROMBREB LT ?]

HEOBRTHEERNRO TES I L2BETS
&L FAD—EOMIIEIC (RWELETEAR),
2. EERHBELTZHUAAT GEORIECNR
BADERMENTERZW), 3. BUTERTER
BHIgT BEETREARMENZELNV I, TR THH
B TELRBOBNBRTFHEEOMREEASZ &
MEUTHD, ZORENSED &, BERECER
BAN100% BRTFE2EAT D ENBER, ET
TR 2 MR R IH B SR BRI IR
HEETH2 ZEWXHATH D, FlATBENHERT
P53 & FHWEiEN\ DBEZFIRETIX. —RIC
M0 T & OIERIZBIH T 2 H D D% < DIEFIHTP
MTECLTWAEZENS S, TS
WEEET) 2 & K
WEBTEBTHAH, ik

BB LT 220 S REMDI &1

a2 MOV HREWERFERE

B, LIS BRI 0Bk Stage 1
WEEBzZH5N5, SX107CiuG0 kg

BLAEZITHD—E, iR
FHEOWED Ty ADA RIBJE
N, D TOBRGTFEENRE
BIGEIINZOMNIDONWT, &E
WEZTHDIBEND D, TDH
ik, 1. EHDOLS%DEHE:
HRL TRNNERNKET S,
2. ADAWRY ONBROBETDH

Equal to plasmid
exXpression

[EGEFAROLIWVE—5 Y b EEEMK]

MEFTNLS DN OEERFICKDERINTN
. ZoHKE TMEHE] LFN,. ZhH5ORF
 TMEHERTF &V, TOEEEIIETHLS,
2o ZRTIERWA, mAORHIL. SRR
FLAEEHBE@GLU TEVWEBE TH D HLEIRRW
MBIUIF L NWINEEZIESL ZENTEDLNIRT
H5,

BIREEL 72 S K D BRI ZE - BAZET 528002
BlEE 2N HAEEHIRBELIE (ASO) DI
FEZR EVd. B A FEEREITRAER S NS SER
WhHEZA (ASO 7z 51X Fontaine I ) TH
FEINDHT ENE N, o TZOREEREIMTTEE
ANBBNTED TRD Z &N TENULX, Da< &bl
DI LR EOREBOFREILMT 5 Z 0%
HEICAEETH B, ORI 1994 FEHITT AU
T« 7 YRFO Isner BRI KD TEERIME B
# : therapeutic angiogenesis| & U TiBEXINT
W5,

Z OEERMAL 25 i &7 2B nEFHEE B
fBL B ETHRE. BokzH0Z VEGE %1

JPAD-SeVAT frial

dapan PAD trail for Sg¥-mediated Angiogenic Therapy

atKyushu iniversity Hospitai

Stage 2
2x10%ciB0 kg

Stage 3 Stage 4
1X10%ciBO kg S0 ciwGl kg

Doges that theorstically show
dramaticimprovemsnt

1R ERBEBAEY T LTI ARYT 5 — (rSeV/dF-hFGF2 :

B0, MEHOBEN ENIUTZ
DHREERE TS, 3. EHD
10U EOEBREICR>TD
RERBWERNHZ N, ZENE
HGIC K DR THLE M
BoTWEEDTHD, BEDE
L) THERRBEDRZ2HT
DiZid, ZORRBEEIENE
T,

BIF 1 — R DVC1-0101) Z#RAL\=BEFABERERMAZEOTY 1Y
(JPAD-SeVAT Trial : X&RER IXEEREMA)

B4R AEOESE (200641 8 31 Bf) #8T. 2006 &Y A
MKEERE2ABTCERBINATID, BRI LA A IANILREME
BT 2BEAMEEAECHRANIZHALS RN D, Re2UEFRELE
F—TU IRV, ABEBORASEEFRE (Bl -lafBIciEY) £LTE
BEhTwd, B/ME5E (5x107 ciu/60kg) 1L B EEFRRELA
VL, BEBRLYBEL TSR I R 4-8 mg/60kg (FBITOERKE
HE) IFEFEEMT 5, SRIICIX 100 {5 (5x109 ciu/60kg) = CH
BL. DM EDEEETET 5,



BEFHRE: 22510V 2Ok 13 :47

X FGF-1 2 W8 Hp s, £2HETDH
HGF =@ Lz B0 fThbnk. Yl nT
WERIBIIRZB SN TWRWAL, BN TRIES 1
7 FGF-1 [T X 28 A S GRS I A8
7). HATEES 1= HGF 12X 55 I 1345k
T, AEBBENREINTHS, Lirlans
BETTIAIREHEALTBO. Z20ERTHEA:
FEDFIMD TED, ZDIENS, Z U THRR
HHEDOERNS B, RN TIXIEERITERANR A
TL S AHEMEDYE VY,

ZITHEAE., ZhETonEREBEEOYRZ
RELEBEETLEETIRFEENHEAE2BEL. BE
THFEIhEE2<HLWBRYY— (¥ 1TV
AN Z— : 8eV, TORMIIH®M) & mEHER
FTH AR T FGF-2) ofisab
BT BERZEZEDOIBERBEREREDSD &,
TUNRERRICB W TEER MR T 2 BETFH
ERRMIZE 2 2006 FHEL OB LE (B1), Z
NIZEEO DA INANT & —EANW=HRGOER
FIREFFE TH D, WAWEEELmEREE 5 —
ERECRO ORI T o547 AERITLS
# GCP (good clinical practice) ¥EHliREBE LT
KL Tnwb, 20074 12 AETE, 4553
NTHBH, INEFTRIY—TERT2H5EFFRIT
B LN TR, BEF T RERRER OME

ST ORE, MES% Lo RI0E Ot/
ENEDENTWDHN (B2, 3), —FHTHETT
FERABRE5ED 1/100-1/20 Th 5 7/=8, HIEH
TRBEIZ T TR TRETOUR 1 #. Bt
Y LT TN S,

FGF-2 l 3 TEHMA E U THKHARICH
WHERNTRZDN, ANTIHEERIRLETT STHES
NTLES D, TOMEBFEHTE &N
72o SeVIIBBEOMKBARY & — & B U THEHE
KEWEBTFREENEREDRED, #0 TFGF-2
DENENREHHT D ENMTEERTH S, 2
o770 ba—)vERWIUL, BHONIZFEE%
THEORANERRINTX X, FROEIEZ [E5
TBHIENTEDZENEWET I THHINTNY
5, ZHIEKTHEITHDO VEGF Iz ETidEs N
BOBWEEREDRTHO., TOANZXLDFHM
WOWTREZERLEZSRL THEEZWS, InE
TIHLNIEs =l Ee2E LB L, 1) FGF-2
WEDFBINH HAMEIRBAENE . K
DHBBRYERNENWZ £, 2) FGF-2i13—iB
MEICIBRIFE T2 &2 O Mo FE n A R I 5
Y O NEHAERT (VEGF, HGF, VEGF-C,
angiopoietin-2) Ofh, MEHAERE EFHEMED
BEEBICEE /R E OMORF (/MR HRIEHER T
PDGF 72 &) 2 RMNCHEET L &, 5 M

X3

PreTx ~ PesiTx
{day -13: I 5/21} {day 2% 812}

2 MRV ITAMDAINARG 5 —
(rSeV/dF-hFGF2 : BAZ& 1 — 1 DVC1-0101) DIRESE 1618

TR SRR 102 (59 BN BE5E1HE) OnEEEE, B3 HRALY YA DMIARY 5~

GRBEEBIRERT & Y IXRBEIR,. KEBR, T3 98K
ANEFLEICSEYAELTVS, KEBRBIREEH L AR

MATEIZE Y, HDFMHKBEIATWD,

T #BERR, LRL2ERORY A —FABRETEERE~HR
L. ACCLARIL2ERDERK/ETAR I 4 —%E5 (AN

EErs) skl (IR E7 B 48),

(rSeV/dF-hFGF2 : BAE 11— Ik DVC1-0101)
DOREE 1 fIBEOMEERRR

BEw () LBEBE17A (A).
EEFORERENRCRY, HERIZRE
b mENIFRICHEEIA TN
(&H),
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X 4

B—priode &

2000
(83

Ko TWwa ™Y, BEXT, Bax onEHERT
ERELUTERDY, CZOLHBEAZFH>TVWS
DRI FGF-2 0ATHY, HENMEHREICTBITS
BEERTEL T BRATEFGEF2 RbER
ThHsHrEEZIOND, ZOLDMEEEE WD
BWEEZ2 R OMBHFEICZ L2, Bald THEEN - £
HMmMERE XU, BEEEARETRAENS
BRI E R O B MERE L /RS DRIINE ST
£l ERILTWS, £/, ZOX5FGF-21
KON EMERTHOFREBEEEZ THEERINE 4
BT 2HEENNEHRERTFRE I ATL] &K
B, ZDa S Mk aBENNETEEEE 7
Integrated” Therapeutic Angiogenesis] & L T
BIBEL TS,

[(FBA L EATAILARY 53— (SeV) : N
2 8—& LToREH]

BeaNHFEEEDTND SeVOEERBK LR
YA TAINAE, RTUANTA TV T
Y18, BETAINZAZEZROZLICITHV]
(Hemagglutinating virus of Japan) & BT .
YAFTALEERNAY ) AEZFDONTIIVIY
ANARZET 2, T F 1 IS IVRIZIFDEER
WBWTDNA BB EINS Z &<, BEMED
MiE CERE - B8 E2TS (ZoRBLhooA
WAREEREBZETHD) =0, BEEREMAEIC
Ba<EE LR, I F1TUIRARE
ANOHERENBMEINTBST, TOEKT SeV

HE—protein [Hemaselutinat ion)

iy F-provoin(Fuzion Activity)

4B BYTLIICMIVAKTF
& ORISR

ANt TATA4LADOHMEE
(£ EFEMEER. & £

BtV HA A ILADBEHER

URALATANRIELTILEBE HN
ENLTHBEEE L. FEREDN
MIEEEIBME L, VAIILRT ) LD
HIEENIZBAEBELNEBEND,

OMH FoRL2EEREY (K1), ZhzERic.
Frxid SeV 2HWiBREFHEELZ, 2<#Hlna
ETRCEDTLBDE LT, leytoplasmic gene
therapy : fMildEEEETFHEE) SATNS,

T IAINABEDTINTGI VI IALIIVAD
B Z EMTE#S ENE < RFEMBEN TV, B
FORFEER AT OXKHE 2 BI% GELFERTE
I REM A X B > ¥ —&K) OF I —77%11996
FITHD TR O 1D BEFEHEERESEREAN
EI LS (200444 A X DMNITBUREAN B
MEREESR A SER O NEUTH
RBEIRERDFv—0E, (B) F1FXy U5
FrORINT K VEERIGHAFIRER L X)L DR & —1L
BRI D, EHICFONRT Y — DL - BliEEE
ORI ENED S5z CKE. HA. BN, &EE,
HENC TREFBUSE ) .

B2 ZDSeV, RICHERGCHZARE LN
E—FHA ORI 1997 £ X 0 R & Dt
RIHEELTEELTBY, SoEbg'?), mERE
YO BRI P, b b I Skt e e ¢
L, fx OIS - filRE L., BEFEORIY—%
BETS, EENREGRTEAMRERTTESLZ
EEHLMNIUTHEE,

BRE T GMP A ERBETH 5 F BEFREXRY
& — (SeV/dF) i3 @EFRAN—BETH S 0,
FHAT RN RERCERMEEINTNS. —H.
BAB N2 KIBIER S ® 5K BRY ¥ —DH
HEHEDTHD, BREFERER L OBITLHEMEE
TEBELTHSE 720,
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Hewbypes afnan-tiznsmissible risVvestors

Recombinant 3s¥ vertars irie¥}

E:Eva A9 LADKRERYS ) LERBRRAEBERFRENIV A/ LOTYA Y (XE1 8L YkELTEIA)

TUFATANADY J LIE164kb D1 KO A T ABERNA LY RY, BEVNXTEN), RNARYAS—E%
BETHPBLULAVNRIVEOIBEOA YNV EET / LRNA L LEBHIZEEAKRNP) 2L, &5 - BRHO
BB,

BEAMRFRRTHEASATOEIAI A —EE T HATHY, NERFOLRICAEEFI/EASN, 7/ L
A5 FBEFARELTNS (rSeV/dF),

BAERREFOH L LWARTE—FTH L2 & LT, ts~rSeV/dF % & Rz rSeV/dFdMdHN 2% %, ts-rSeV/dF &AM
TSI rSeV/dF LE—THBH. P/V/Co M HN, LICRERSEZENMEASH, FAEOKEEC TEEE?2
EREEREAM HNORENEZEL(ETL, #RELTHEREETSE2, rSeV/dFdMdHN Z2 TOEBRERE
GFET ) LDODOREIELIDTHD, WTIOBEDNT A—b, LERTFLERCHISEELNEEICHET

S, FHEHARI &L LTHESINL D,

[BbHYIZ]

Te "7/ A70YP 7 b BRADEREFENZ
ERTUE. b hOBEGRTES 22 THRARD,
N&EF—¥N—2{b U TREDKKFH, HRICE
MTEDIENWHTZETHB, bEAAT ) LETT
72T RETER IO d—AirEfRLRTR [F—
Il BBLTEHERINTVWS, 5%, BAZEETRA
MEEATHHDDEEIL., BEFOERNVNENVND T
EIIBEESHZAON.  HREEZISVWSERTFER
TWBENG, ZORBIEGNTT LI TH7sk
BZDEBEETZEEHESTVWBLDT, ZOREWYER
NET B EBTRO B0 ET ) REEEMN
BEIAICHET2HENEENICRS NS LN
W,

Ui UBFERRBIZ I D RE 2R - B TR
W, BEOBEFREFRINTIHRETEZD)N . - -
BRIWZHSMT INO) THD, iR EL,
R TIE TRETFEESHE NERREERER
D, DUDDOERMEZGEE UEER & UCRER]
R LNV ETERTFBEEZFL LT 52 &Gk
2o TOXDBBEHNNPBELDIE, bEAALEES
MK T HDBITNE—T2DTH BN, N5 —AH

R EDELFUNEMEFEE WD LIV OHEITEE
WEROHORSHIEEEATHED, hELOFA
7w S~ TPERILE] NARBRTH D E WD Kk
MRBEENS TH D, FREGTIRELERY A
U BT, RENEREARN - BENREZKER
iz, BETFIHEBEFRETMOXKERELE 2B
ELUTNA FBIREM 2 ED T b,

BB B ABEFEE IR RN R IR A D
BETHDN, ThE3HETHHERTHD It
B Wl ERN, 2InBEAHINBHLVE
R —ROBBREE L TEET B L NIVOER
Yreiitiud, EFREEEZEO RNk 1
BbhBTHAD, &L TERYOEFESM OMENLITIE
BN-EBEWNAT TR, BERBRICETBX
Nz, BBROAHEZRAED 5ERKRE - FFEEORE
& RNT T &R,

HANEHERS B TEIZY —¥ —3 w725
TN 20T, T OB EBIFAE OIR S ERK
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DEFIC, BFEND LU TEBRIE T, #iE
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Retrospective Diagnosis of Congenital Cytomegalovirus Infection in Patients

with Central Nervous System Disorders: Let’s Arrest the Criminal Because the

'Statute of Limitations Never Runs Out!

AR I

Key words : ¥ b XA H 0w JL A Cytomegalovirus, SRS Congenital infection, 7
Z 1) — it B WL Guthrie cards, J5# Umbilical cord, X 1 #% 3 & 2 Central

nervous system disorders

1. @A BIREREY A FATADCILR
(CMV) BREDBRFEBERMARETO>TLD
DN

1) %R CMV EROD 1 287 Fid Down fEIZ
VLR 2
RERICHERERRT 51 VA OH T, CMV
BREBEHRDBDERAET, KB, £ENDEOH
W REEDEFR & UTERICEER SO TR
WHEHEEINTHD, BEEIIIBWTIE, BEH
< Down JERBICILI T 2 O TlRARNWNEEZ S
NTWET 2 FZESREIC B W TR AT HE4E 8
OO DB, HER 2~5% A seroconversion LT
BU., 4/ 27,000 A\OIEENAERET D LEE S
NTWET, FIEEOK 34D 1IzBWTHBNE
PR B & T 5 & 9,000 A DR
Z0. FORNDOK 20% (1,800 A) 12 Mo
BERRBEENEL S ET2E, 2KE LU TREE
B800 ADS B D1 NdRE: CMV Bz L %
PR REEEZ R > TEETND I &RV ET,

2) HBHSRNKIT URWERME CMV &
ZFHUTH b 5T, —RITROBEMIFIZEE

T, KETERATOBEERZ T — 9
OHFT, CMV LS XLFTHRNBON6 i, X
FIIH T BMTICHEHRDZNDHON 2. BS 1
SRR D o T BEEMICE > TWEED T,
M TH, Down SEMEES 1000 B 2L EELD BV
5. BRIV O —IVIERE S 300 B2 EED B
o Tna0iz, R CMV BEWEZT]D BT
FRRFE—Db RN 2E ST, HIVORFE
WD ZEFHEODRHA > TWBIZEHEMND BT, KR
PECMV B0 Z L 2B L2 &0 D ERIE 2
HOAT, ZNHMEBDIEL SN0 ORI
WML bDE-7=LDTT,
BOBRNDIEE—BRTTRIIND TEH D EF8 Ao
EREEH T, HEICH L T CMV BRE <HD
FFEEITOBDITFRENER .

3) R CMV BHDL < 1FHZE - I hin
EERMERSOTLED
EEREEC—RTR (BITEE) NHE0H
DEFESTVWRVWEAD—DIL., b NE0HE
BEE2THICHEBLTWRENWI EICH D £9, EXRME
CMV B0 #—EN3 & TRITER A H D £9 25,
£ ISIEBENE DO TH > T, ERENZH L

RIBERFZRFGEEEAR AR BRAEE (NER) (T852-8501 RifTik4a1l—-7—1)
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THETAHZEEITEERAL, ULHAL, HHENS
CMV 45 IeM FikOREL. BUE - BREEEBIT
BRI RNEREE B EZAERA. FRBBHO
golden standard {3 4 1% 2~3 35 ] LA IC IR R0 1K
M5V A ESEERIT D Z & TTN Bk
MNERBEERDODDHMETIZRW=0EEINDZ
L B0ERL. 2O UTHEEBBRROBETT
SRRINDr—ANDRIBOERA. IHITH
EERB O, R CMV BR OO 1 8% &
DELBRFEDOBES Ay DE VA TEHCIIEERE
HTHEHODRITI > THEDSTANVREERSR
ETDLIICRIEBFEIAETT., INETOBI
ETIRAEBEEMAZBETL S SRRSO
BENR L R TLEWVWET O T, JPTHBRDIKI
BolBETHCES END Z &Ik TLENE
ER

4) WIS BT B KT CMV BRPEOERFIXZ D
BTHRTHARNEDMS RN ?

H O —DEERAZ, KR CMV BROEFIL
AERENREDHEBRBNERICE > TRELR
20 M ENENOMIROERIIS L THLEMN
Lizidtudianiznwz Eicdn 9, FAEd1 R
PF YRV IEVHEEREDRE TIRERE O CMV
FAERERIIO%BETHD., MO TEAELZD
AV ZLTBOELE, —H CHCKREERT
13 30% Bh 5 50% B Lavia< . IFIEHICHIESS
BRNDOD BDLZENIEEITZ NI ENBERINT
WET, EIAPRHABRBLREBITHAKILL TASHT
CMV iR BRERS TR TET, fFLIRITRIT 23
& TIZ 1980 £z 85% H - /= IR OFFERE &
13 2000 FEEIZIZ 67% ETERFLTWET S —F4
T, MU HEENOER TR B A 2002 Fi2fTo
7= HE T, EiR o CMV FiR A RIZ 87% 1T KT,
ShBRBEREENOKBEIHOET (H1),

=1 ENEORRCMVAARER
< YOEVER  100%
- AVF 98
- FY 92 - R (2002) 87%

+ L% (1980) 85

l

. #L#% (2000) 67

. 4FYR 59
« I5UR 56
- FAYH 48

. s 34

ZIOWVNHRT, B=bldREOH TRRME CMV
P OREEHD, IR U MINRZLTTN
RILBBARRETT,

2. £XtE CMV BREDBRARMZUIEDHEIL?
REGEEot=1 ?

1) BRRFRE A2 U —2 2 F IR AR
KEEZAL L THRODBEEOHDPEN TREEKOD
AR IFR— MRE] THHZ LB RzWED
A2TL&D, LML, ZRTEN2 0 0% KRR
MONDET, FEBECEENTNWLREI AED
ZERPETAIEEOBEAATEEY Ao
EBEGERLL B 7280 5 THEREREE 2
WTEDLDITTHDICHFEINZON, BEE
% 5~7 HITEI S NIEM BICHBRRE I NZBRRE
(Guthrie cards) FJFI T (M2) *°, Zhidsk
RRBBEEE2RATE2DOHERTA - A7 —
SO DEHDITEMEINDbDOTT N, KT
BHEIChE> TREINDBEDHD. 9-TD
OB REBEME SR T, INETOHRE
TlZ. Guthrie cards ,n 5#iH L 7= DNA 2 H W T
PCR (real-time F7-|% nested) Ick->TCMV &
J LERET 5 HEORBEL 71~100%, RFEER
99~100% &, ERWICRIFBREEEZNDTBD, #&
FHEBZEIIERNR B DI EERAET,
EEURAEICBNTIE, Guthrie cards |3 —4
BEOREORIIBEINTLES 2D, RIEDH
RHZBETH5 OB AHENZHICIIREZE0 T
WE L&,

2) REFIEH
FZTRVETHNWSND KD IR DN T
Dl TYT (K2). BFOROKMEL T, HR

e SERAERBRA
# i)
el RPY—= T RN

© R 2 ALRICEEY B & 1 BHAICERMT 55
8, AREBLEOCTMDYE . EXERIEOTRYN &
Y35, ®Y355,

o dEERIESOLEC, @« DERERDSOMRIEEE
gg&ﬂﬁ%mwwm&mmé [-{AN

+ REEOETTIThhb.
+ BRIBEOADAE. « BARTRS{DMHTIER
- —HERHEINES. ETERSATLES,
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BRI N B O ERBICAN TR EICELS K
WICRET S Z &3, BREETRBEITRADART
9. ULMALECED REEIBHOEEIC LM
EDTETHD., HAMIIIRELZ— 7 I2REM
BThdEnirzd., £H% LEML 5WTHET
SEwin s CMV s I il Fihid Guthrie
cards DA & AARICHERER T2 RBL X
T, RMEMOEAC X 2RBBIHIBEMESRD X
B Ao ZHid heelcut THRET 2 BHKLBRETD
R DT I AN, BEHBE E TIRIIWE T 54k
ELUTRRMIEWRESNET L., OB E TR
BRI AMIEZRE L TWSZ EERBERVWRAD
T, Guthrie cards il & FIRREFRBE & OFEWN
WL RTENMIE DA TH 2 DITH L. BF MK (i
HIM) WA TIMERBESHESEBELEALTVNDS
EZARDVFET, CMV 3Bk 158 A & ik
WHEAETDZENTRINETH, FNLUS O/
N5 ORBIIEEN BN T B, 76> T, BEHM
5 DNA#H D20 DU 25T 5B EZ2Y)
DHITMNZE T, #0700 EbERNEIL-TL
HUJHEMENDH D, Dia EHERBNIENT (DXD
TDAINWVABDEERZMEELTHIE) KIBALI
SWEZAEIHDET,

Ebdb, MEBRRTERERERWEZERE CMV &
D% AW ORERIHE ISR 5B Z <
RENTHEY M 2OBHIBAINTEEDT
anwhEEbhEYd, ’

3. RIBETHEREE?

1) EBIBOEICHITS CMV BB DERE
FIADURBRRELZN, Fi/zbid 2002 FiZEA
DOEREROWH 25T, Em33940n6HE1 =
P8 3 =R MICEM L., CMV BREL M %/
FEEITVWELE. TOBR, ILIEGHOBRRT
87.3% DItmEMN IeG ik ZRAELTHBD, RER
EELARNVOBEETLE, UL, 81 =4
MBE 3 =2RHICH T T seroconversion U 7= 453
24, E281 =¥ IeG & IeM O 5 35
2oz 13 Hld > b 1gG avidity AME(E TEITEDF)
BRDRBREINTBIN 2 HFDOMND, 1Tk DY)
324 (074%) IrnwlL 44 (1.5%) Et#EEX
NELE, LEIZ, 20550 4810 BN
RIS &5 &, R CMV BERIZ 0.3-0.6%
WELSHZEITRDET. ZONOK LEMNHA
B 5 O LEINBRREICHEET S EEZ 5 &,
0.06-0.12% O F & Hid KM CMV i L 50
WMERREEZL2ZTDEHEINET (K., Z
d, Down fEREOFEHE (17 0.1-0.12%) T
L 5HDT, BIFITBNTHRNA 2N K%
BY5aaeEnfeahE Lz,

2) BIBO/NRBIZBIF %KM CMV B OFHEE

B R TR B B RN B 2 BRE L T k4
B HRERBEEL2Z 2T E/NEICBNT, £XKE
CMV BB 5 2REL TVET, ERXELE

EEROCMVEFREROHEH

RREERE 0.3 -0.6%

iR CMVIRAREE 87.3%
HEiRPOMEESE 0.74 -1.5%

Aﬂ@%’&ﬁ:ﬂﬁ$ ~40%

TR

TEMERE 90%
RICERMEIE 10%

10%

CMVIZXHEE 0.06-0.12%

3 REBONMNRICHITHERMY CMV BRORERE ?
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FTHOMIETT, ZO—EorTEEENALE
ER

RIFESTRERIT, $EOANFEOBEEL 2>
TR RANRFHRBF 2 EML THDENHE—D¥KR
TY., TZOESE - BEETHREIHEHMEEIN
TH D RBEDN 720 7= i m g R O
T, BREGFEEEN SRR ITHA S %721 O DNA
BT A ZENAETH 264055, 34
(12%) IZHFRE CMV BgrnghmanElxz, =
NS OREF O IEEBRMETE - &I - Bh
[EEOEEREREEVSERRD D, I 5ITE
I - FENRICBWTFENRET R CERF O
BIEBEEA ORBNRD O ND R E, MOMEER &
B—R2ETIEEZELTWELE (B, &
DI, METELERETENTTI, BED
WEPE RS R O R 0 1 BPL R K CMV
RBERADOND, SRIOMRRETD L TRZFOA]EE
HReE<EIONTVENEZZENDD, h2b
13ER M CMV D REE 2 80 IHE L T
ZEWHLMTT,

1. CMVESE vs eSO BE R EEH
CMV+ CMV-

n=3 % I n=28 %
HEORKE 0 0 9 39
FTERREEHR 2 67 2 9
BIRB DDA RBEL 1 33 0 0
BhEEOERE 2 67 1 4
BRI 1 33 0 0
AT 2 67 0 0
REANHEXORS

iz Bide O, SERMKEE, BIEET A A
RIERERER EOL BB IR RARELET
Z/ANRIZH LT, Guthrie cards 4z F 7=
FHEZE Z2T> TH 0, IS OPIRMRREE
IZHERME CMV BRSNS KIETHEEH SN TN
<DbHDTY, RFERITEBARMGS 72 st
MEIOR— MIEIGEL TBY, T THSNER
RIMOMBEANDBE T —F Lix b DTN e
HHFELTBD £,

E i3
5% 12 | H AP RIEIVE R R FINERITRNWTZ
DEIBHBEREETOMEEBEIAVWEEEEL
7 2EORBRERZIIUD. FINESERRTOE
BRAICE# B U P Ed,

EHEEONRIIBENA DL < OEEKEDH
FEOBHCXOESNEDDTHD, HITRFRE
INERIOBNEN, FREREAREEORNET. FE
AR O AR Z BB EREHER, RIER
SERER O MR EBEEG. B RS H R OERME
RKEEDBLETZ BT EWEBRVWET,

BRI EICIHIIWEEWeiERo s 2, B
KAESE LT D TFKBEOEREL IO SRS U R
7,
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BNV AR A BT A2 ORN)

g & A

[EE] BN RZWRIIHT IV AEORRE L BRI E Biz> TIREFRRER & UTHRH
ENDRDWTEoTz. BWITEHKRER & EHERESCHMIBRINE OMRERNMREITNA, Y1ILAZE
IRE, 720 B PCRIEICK D BMAN AT )L A (HSV) DNA ot it, HSV Hifkiff -5
D3 REMPEERDD, BMEZBBITIIRBEDOT A I AEMNRENNHTDH . BHAIL R
DOEHIZMIC P 5 PCRIFOEHERIIASFEINZ KD ITxo 7, FEiE 24 ~ 48 AN
& 2AMUBRITIBREEDO I ENZEREET S, T, BN RAMAZEITIIBRED
B nested PCR, real time PCR W)W ETH D, HEBEKS TH EKE real time PCR 28
TABDRDWTEolz. WRIET IV DEINEBIRNFETHD, LW 1506 B TOREN
RN, ERRAICEMAI IR ZEED HEIE, WEZMEL 05 PCRIEOFHK, #
N HSV JiAEA ZFET 5 Z ENEETH D, 77 OENBREHE, Bl R AR DO
FRIIRELELEBEBINLD, ZOHRHOBD OBEZETH> THRTHIEIH D, iz, F@WTET
bEEBBEERERT I EDEN, BEN M RIS UERRE, By 70l LRIBRER
TOA REOHRANTY 7 0 E)VEMERICHNTHRRNICERATH 2 Z&hRES N, BT
REAT 04 REOHAIZSHROEBEIBEEBIKO—DITRS LEL LN,

oI r 7z, »%aﬁ%w&mmmﬁmﬁgr&%
= WTEEHFRICRSZEbH D, HSElcd 5

ﬁmmwﬁa%%@tw@w4b74/wmﬁ%
FNTWED, KFELITHBNT 2005 F 2Bl
WRAMEABES A RS ORI >,

B~V R 2% (HSE) IR AT B4 2 s ik
DBRBET A I A ERMA DN TRODBEENEL, &
R AIVAAHB L2 1 IV AR DK 60%,

MASEOPTIIM20% 2 LD E3N3 Y, Hi
A VAN R XN S LRI TiE HSE i3 83E%)
KRTHo N, HUITINVAETHEEYSE
>, 7 ue)l0BG# I HSE O TR E%
BREEZFRIZEDL, %%Tﬁ'ﬁf;%@* CRBEIN
5EIWoiz, £, MRIIC X ZHEGEZHOM
I, & 51T polymerase chain reaction (PCR) i
WX BEHAINRZAT A LA (HSV) O DNA &R H
KBTIV AZERNZWEAN OEAIZ X D HSE 78
KOHRBRICEH TES L5 ko, LML, #i
TANAEKTHBEINTOHRBENRS Z &4

ZEF—AR—VIZHbEHI N TW 3 (http://
www.neuroinfection.jp/), A TIEIH 1 K51 >
WCHEDSZEEE BRI 2R E DI, H
A RITA HEBOMAE L CRIBREXTOA R
O OB DOWTHEFT 5,

HSE DfELR & Bl

HSE 3 EDFEEIZHRIET 2248, 50 ~ 60 5RIT
oo, HERRLS, BRERHO

—DOE— 2 E
FEHEBRD SNV, /2, RAOHSV-1izk

HHEAREANR (T590-0024 K mpEhEr4—2—10)
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% HSE TlI Rz )8 - ¥ HSV @0 %7134 7
<BAEMIEBE S M Thang, HSV -2 it X B #ifE
RTCWREBANARZAZRDDIEND D, KD
HSE 32 REDKRRXZ ED, BICHAEDRS
BRTH, BE, BUEREEZRTHALHOAEERZE
T2, BRERTIIEFREER & U TR, B,
ek, ERERIUER (%, Wk E) NEEE
KB o5, A &L THEE, B - |,
THEREEE, Kernig g7 & BEIEHIBUE R & 2 E
HEENEEECHEDO NS, BEREEOREILR
BERT»SBEERES, 08 - B8, #ilas
BROEREKLATHD, it,ﬁ%ﬁ@A% X[
PHRHYUBBETRET 2D RN 2R
BMIDHEND D, TR AIT A6 ~T72% &~
B, AR EEE R &R EREITE~ P
HEICEDLN, I 470X AR ERBEEEERNS
RenzaZEbdbs, BHEKEMEUTHBESE, 0
RIZFEEZRITDHONHSE O HAFZAN KR T
HD. MROWEUNDHRERNDORBIEE LT, B
B4, FEFEMEBANE 4 (Mollaret B4 ), T ?
MWHO, Bl Bell REOERFERTAILAEL
C HSV 23¥(B U7z, HSE T3 Th 2 NEHHR
FlRd 5, T, PCRZICLD2ZHMBEDH I

X0, ZBREET XD BRBER, MRENRER
A2 < EEFR L CTRY 2380 5 R W IEIEIF] &
BREINDEDITRhD, BEEFERSBDHEMCH
%,

HSE DM E %

HSE o2 i3 F#, #HF BEEE gEs s
IBARAEIR, CT ® MRI 1T & 2 #if i GH R, Nk,
B 2 S DR EIRE, 51, PCREER
&% HSV DNA o, HSV Hikfli L5 24
LD AEBRED 3EBIC K> TiTh
N, BHRER, HRERREICE D HSE 2585
BE TEEWBIl &L, T IVAFMICHEEZH SN
FIERE TREED &7 5. 1)V 2 FHMRE DR
4> RELT, BiEZE W PCR 3T HSV-DNA
BRSNS ZENBEDEETHS Y, 2FL, B
HTHo THBMERET 2O TIERL, BT
BEBARIIRMEL T DRI E W=D, R
DR DB E1TS T ENEE LW, HSV FikH|
FICLBMETIE, 86k HSV HiRfh O REHMD
BERLER, H50IIHMBENTARESEZ2RBT SR
REWBETLZENBEETH S, £, HELSD
71 VA EEERE T H 0 2WHEEIZ D70,

PCRIEZEELHARENDIER

PCRB|AEBEICBWTIIKRE LA ERHCERE2E
435, PCR®OKFHEEL Tsingle PCR, nested
PCR, U7 N5 A LPCR WD BN, HERHREIZH
VW Tid single PCR T3 E 23{€ < HSV DNA 73
MEINE ZERHD THnnw=g, HSE 02
TR E O By nested PCR WAL T b LS
o C&EE U7V A LAPCRIZEEPCRTH O,
BEIL SRL 7z 4L REHER TH HSV DNA &
HFEELULTERAINTWS, IV AEEL T 100
a8 — /ml O#HIERE 2+ 5 HSE O ZMic T4
AD5HEEZLSNSY, %7, TREROTHER
BWEBOTEZY—TELIENFETHD, FH
HEICHDIFERATESZENHIHEINS. UL, #
R PCR IZRBRE L ICED SNTHE ST, RBRINE
WEENT TRACHSREZBDL ZENHETH
%,

PCR ORIERBOEERELT, FiT1IVAE
R 2BERERIIBEET ABENE L, R
iE 2 AMUBRICIERELTEZENFEAETDH
S, FIE 24 ~ 48 R CAINIC B ESEE AN A
52 LS TBIBENRSHD >, HSE REFW
i, MO HSV B4 s < EHEZRFNC TH
WENZHRPICERBEIN T RWEZHEHEZS
N, TOEIBEERBORULBRET 2 ZENBE
THb,

PURRRE IR & OS (CF), $f1s (NTD),
ERPiAE EIA) 21d 55, EIA o RER
CFi#, NTH#HOK 20055 %, RATIRMEFIC
HSVIHTHHBEZEL TWBE I ENEZVED
HSE O ZWricidBmmaEzHNns 2 &, 3BT,
EIEHH &2 OBRICBWTHEST S Z ENE
ETH2, BEMICIE CF, NT R EEBBFARET
B2EU LD EREZERE LT 5, EIA TOW®R
ERIEEROBEM TOFRRNIITEEIZHE T 200
BEid B, it,%%ﬁﬁ%ﬁié%@?%%ﬁé
HERTA2ZELBBHICTERTH . ZOHEIMNE
/ BEIRHURLLS 20, B2 W0, PFiAMiEk =10k
PR/ R -R T VT >/ BTV T 32
= 2088 &7 %, Db & 0 BEWPTAMIE 2
DBBICIIHER I NN EVZ S8, PCRBRED
BlERls CREIC L D BRECRZZEHD, B
%38 - THiRMli 28313 % Z &1 HSE Z287ich
ATH%,
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HSE diaigst

LA IVAEIHSE OFERZ2 KE<HEI R
=, M@mEE RS, BEEESRRT 572023
NIVRATA N AEORIR G, 972 HSE 15
WHI) OB THDA I ARIEZHBT 2 ZENE
BTH5, MU NAEOEEFRELTIE, 77
)y 10meg/ke, 1 H 3@, 1EZ 1ERIL E»
JTEMEEEL, 14 21—V &9 5, EHE
BITREEZE/ZETY 7 0E)) 20me/ke H3ME
RzERL, BE- - BRAICIZ 1 —ILENT 5,
7 0 EINBRORRBICIIESY 5B OfFERMN
oo, Y¥S5E > 15mg/ke, 1 H 1 [EEES
7#,10 ~ 14 HRfTS ., F£7=, HSE BB E X niud,
FOERBTHY AN AEEERIET S, —REEE
UTCTREDRER, iRy, “REEEOTFHETN,
FEIIEI R L TP 7 ENL, 7/ NIVEY —
W, T b ERE L, B EEHEER I
WEETTIFISA, ROV ESY—IORE
2115, ¥, MEECHL T YD, <>
Zh-IVEHERT S,

BIBAT 04 FEGFROEDML

LoV AP I 5 PR T HSE 0%
TERIZO0~T0%D-7=0, RUTINVAE, 7
JOENBEHENS XS CRVETERIT 19 ~
28% WA U=, UL, T EEREREE 2O
VERAR BRI 33~ 55% B0, -6 » AR
HTOHESEEERED 38 ~656%I2ILFAH7-9,
BEOTR, HE2WEHZRBEINLEEEZS
NTEEW, HA RS AERETN S HSE 0
BB DEIBRERAT O REOFERHIZDOWTH
BINTE, BIREEXTO1 RETRSaPiK
REERZET DN, FOREMHZIRICLZMA
D HSV #5i & HSE OBZE A GHT2ERBH D,
IEF AN EnD 2005 EREROH A K
A4 VITERIBREZA 7O REOMAICE T 550
WBEDAENRMS A, F0%ICHSE O T4
BRTITONWTOMITHERSWE SN P, 15,
Hin, 7o)l oR5EARY, BREED
FREE, BhWAiEE, MWEABEE, CT - MRIBE
DOF®, MEREEMALOEE, RIBREATOA R
U OF T/ ONWTEEROD AT 1 v VT %
ToliER, KVEET, BREENLVRET,
CTHRENENZ LITA, BIBREXAT O RE
EHBALESNTEBENS I ENREEINE, B

BEBEATOA RERZ T 70N ERRIZERS
BRI 4, TFYT AP, FEETL R
Aaniz., FEFZGEE TV Ry o BB TS
64.8mg/ AT, #5HIIIFH 136 HTHo .
BIEREX 701 REOBRGHEITDNWTIISTHRD
BEZ2ET 2R, 705 & RENT X
T OA RNV ZEECHE R R BB A K51
NORENZXDXTFH AP B EETH &
NERVWEEZEZILNS,

HSE Bi &5 )L 2 AW RE T, BIBREX
T4 REIZRA O HSV BRI U B g% i X
T, RWEFREILAEHIGIT S Z LRI TN
2 RIBRE AT O REOMASHIRERE
AT TRL, FIREER, bbb REEY
F1 VEEEMIHS IRE A H E B 2 IHIC B
WTEENDBEBALENS,

il

WHERITHEZRTEREBORRN & LT, HSV P
HDANNRATA IR, ToFO71)V A, #Ek
MgE, FEANNARZAMDBRMAE, B IERN
%, SLE (CNS)L—7"R), X b RY 7 NE
(MELAS) 72 E Q#5035 528, HEif LS izl
BROHEEERIBWHSEEfHH 2 2 En6E
PIRBIRZEICHIZS, H1 RI1 ITHh o> TR
DD ENKRYTH 5.

BEhYIZ

HSE O##Est & LT, BHRER, #HK—BR
&, EEFFERMAS HSE gebhiud, Ebicy v
2N EHEE2BIBL PCR, FikkEL2 DY
A NAZENRE 2T TRROFEZ2ED D Z &0
EAFH#TH B P, HSE L2 WiresE x niud 14
HEIO7Y > 7 0 ENEE 270, BRERSHEL
TPCRIZTTHSV DNA gk iuly 7o
Y&tk L, HSV DNA BiHERsgE RS 72
O V)% 5 2B KEROM%E, F/-i3d HSV DNA
i T 2 £ TG T 5, HSV DNA R DEE,
HSE DA OEBLIEEI NI T 70 )L &
IEUTEWA, HSV DNA it T b E kI HSE
MEEOLNBHEITIEY 7 aE)ViGEEME L s
5 PCR O FE#, BN HSV Bk R4 2 5463 5
ZEMEETH B,
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Guideline for herpes simplex encephalitis: for child case

=

1. [XL®HIC

BHi~NIL R A1)V A (herpes simplex virus;
HSV) 3R EICHER L. KEREREZIZ
U &L TR BIEFREREET 2., PIBRRE=X
PRI AL B SRR AN R R L. EEA LA
KDBEEECUHRRET 2. KETREZ Y1V
Z (varicellazoster virus ; VZV) &R U anN\J)
RATANWAHERITE L, WIS HRERIE M
WA INATH B, HSV glEHH 2 WITETEEL
RRT. A IV AR R A EA U BHIAIL R R
4 (herpes simplex encephalitis ; HSE) %2
8, HFiTA IV AFI OIS ERRICIIANE O P IS
DTARRTH o=, 771 (acyclovir;
ACV) DR INEZEOTFRIIMENICHEL .
UL LA S IRETHEWHBRZENEREE 2R TH
BbdD. BERLEORDEERMAERY IV
ATHD, WREFEFZE T, 2003411 AD
5% 8 [H] H AR EFR SRS (& ) #i#EE)
ZHNT INIRAMRDBET A B F 1 AERIT
MWJT1 EnWST—rvay F2HELEZDER
Uiz, REOBENA RIA VRED T Svia
7w T D, 2007 E5 Biz TAIVRIUA - 2
BHA RIA ICEDBIEELIBRIES] 2%
EDFEFLE Y, SEOEERE T, ~NIVRH
ROBETA RS51 >, i TH/ANEO HSE Ok
BT OWTHEF L 7=,

2. INREIDBHAIL AR DR

/INE @ HSE % A @ HSE b B AM 7R EE 1L R
—T, WHWB—RKEMATH DEFERERDEML
TW3, =71, RA®HSE X HSV OFEEHL

2R

WWEBBEMNE NN, NEFIDL IZFRRRICKD
BB, EA/NEETCIE. RECEEN S EE
W (FIRHY 20, HERANVRZ EEIN S0
DTEERHSV 25BRER2EITIE08H 5.
Z AT R A O HSV iR iR YYE & 13 &I 5 /N R
WWEHBHRRETH D, ARBIIDWTIIRICEEL
N5,

/NR O HSE 13 6 iR OEFINZ N, EDF
BTHERIDZB2DETONEMRIEFNIZH N
THSV @om®z Lz s kv, ToF
071 )L ZREFIT RS 2 AR IS E I
9 5%, HSE ICiF RN < BEEICRET
%, NEHO HSV YR ETRIERONLER T
ZEMNENR, HSE BIRICBWTHLS MR D
WNEAZEHTEHZEIRTHY, DRXROEEE
Ho TRERYAINAZHATZ ZEIRETH S,
SRR, BkEE, il ENA O — B
IERTH 0, AE IR ERRFT ISR, B
N HSE JEf T AEERE 2R~ T2 RE LT
AR TRIET 2ERDID B0, /INEFITIZZD
£S5 REEREEERTEANIHTH D, BiHOLD
12, MDA FRFREL, i, BH#RBEETREL.
RN R B ICHEIT T DERAIE N, Eh, PRl
HRINTWELS ACY OR5E, BT
1320 ~30% OEREHNH D Z ENHMENTHD Y,
FiF DRk O recommendation Th AT L D EE
BETHDOEHMOBRESERINTVWEED Y, &
BOHA RSA D THENEZBEZAREHEE
ToTha,

/N HSE [2 DWW T O KRB study 3#TH S
A, BB RO NOMNERERD S F & Fo K
DG EINEY, rhicks e, 199441 Ans
2005 £ 12 B £ TO 12 £/ 322 4] O b % HE Bl

PEER B E R B NER (T470-1192 BAIRSH A HITHZEE - 81 —98)
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MHO, ZOHD 16 #, 5% % HSE 3 5T\,
HETIR<, B2y ARNS 14 RETTHRE
Z4ARTHo . BKREREL TR, 2F TR
Wb, KL 69%., FREN 31 TRDENT
W3, ZOBRBE. RLEPEFE>TNWETI Ty ia
> EMER LS, BAEO/NE HSE EH] S Fik O
FHBEEEZRTHOOEEDNS,

3. INRAIRZAWKBEDRERR

MR GRS AR E TIX. RARBRRIEESE, &
HEZHREZRDLHBENEZ N, LALULEBSKE
T CT TREFMAZIAZ ZEIRAES TR
<. TORMRI, Hiz FLAIR [& 605k 858 7
BOHEPHRHEEICEN S, HSE OREFTREL
T, HEEEICR S5 B#®E—AT AN AR
% (periodic lateralized epileptiform discharge;
PLEDs) 3#HI5 N TW3, REEDEEITL
DEFITHERDEND B OO, ARz PLEDs id—
HTRDOONB2DATHSD, /-, HEFARICBL
T, #REO ERSEREE ERICmA, —&kiE
i % B LT Y > NERBALOHIfNIEZ 238D 5 2
EMEL, RMERELPLFY L v/ OI—2ED 5
ZEBHBH, ULhLRNS, s OHBEIRER.
. BEWFTH. 25 HSE & 23 % Z & 13 R Al 4e
T, UM INWVAFENR BB NN ETH S,

AR D SO > bANRERN S Ot 2 RTHD
&, BEMR T DM 1 94% TR SR, FRINER
MEDHENZHDIL 19%, EHEE ERITEKT
Eido) bhtt%ﬁ%éhfb%o F 7 SR U R A
BEIZELD, HSE & U THERWHR (BEED
FMIRE, MISEZEIZIR R U RIS m s,
Mm72 &) 13 88% THERI N, WHBRDOEEH R
% THRRINTNS Y, BREZE OB AL 5L
AEHICMRIREZTS ZENEE L0, BHR
TIREFOLERENENAEDICRSTMRI %2
EHETHDRHL NI ENEL, SHIDLS IR
MEewEL TOBERHLEEZ NS,

4. INRANILRZABERD A )L AZHIZE

TAIVASEE DU, iEZENT T 1) AR
Yo golden standard TIddH DA, #5HY)E IChF
723 % 7= 8 HSE IR OHGEZENI A F T
72y, —2F. polymerase chain reaction (PCR)
FEERERETHEROELESLSNS =0, HSE Ot
H2Mr & U TEREIC L 286 )L 2 DNA #%

HARETH S50 > MNRFEBEORE TH.,
16 R 12 1 (75%) THEW+ HSV DNA 235 H
InTns, %@4mfmpawﬂm@ﬁﬁotﬁ
MmE#RIZE (X7 I To CF HFidimaiE) |
TTEV@%ﬂ&%éhTmé®aébk\U7w
74 LPCRIEICEDIIIVADNABZE=S Y
DU BT ERBES#RE (ACV FE5HK 03
ERE) THDTERTHS. LMrLAans, 2o
KD o FHEYFENZINRIC L D1 )L X DNA #%
HZETHBOBEEREL T, WO TgEgh Y1
JVZ DNA S IC iz 280D 5728, BRI
HSE 38t IUIER T2 2 L2 5N TR SR
W, hOY MNEBROBETEH, HSV DNA B
HTHo7 12 ik 2 BT 1 5% HITHRE L /= 86k
TS M, B3 H2WIETHRHIERBRL
IR TR SRS TS 2,

KOHET, BELFFEDFPHBHIEEL
T, BOETHRE SN = HH R EEE, loop
mediated isothermal amplification (LAMP) %
Wiz HSV 2l EE) DNA BHEPHFE I N T
WY BaEEOKERER »50WiZAN
%, HEANRAZED X5 RREHR VBN S,
DNA#iH %32 Z &< BEHET LA DNA #Hig
DSHIEETT, il 500 O R EHBRAE N H 2513
EZWEE LT CTARTHS ¥ Bakmnis Bl
1£® HSV LAMP 413 HSE BV 086 ™7 1 )L 2
DNA BT 2I3REN T4 Th<, ¥20%
BEOBREFNFEETS ", 5%, K0 EBRER
HSV LAMP (O %2ED D FETH 5.

5. INRANILRZBK D BEIES

B ACV I H WS N5, ACV 2SI
WHEINDZUANARRNFID o F S —FI
KDY CEMEEN, SHICEIMMOBEEICLD 3
U &> T~ IV A DNA &8s HET 2, 13
FHROF IV FF— E%ﬁ?/y>#% e
WFFEAESERIEI NN, BIRFENE W,
%%@f@4»X%&5ﬂ%WT%@I¥R$
KR 1)V X DNA BHIEREFE DI &<
ACV o5 % Mthd %, 30 mg/ke/day (4 3)
PRATEBEEL. 2EMUEREEZMET S, 35
iZ. ERERI T 45me/keg/day (43 3) % 21 K
REHETLIIEBDMETH S, FED ACV H Ik
S, EERESED PCREIC L B8R 1 VA
DNA OEEZBEZIC LU THRET 5. ACV 1 [|4%
WHERDSERT 2 Z&0nH 0., BIRRE S HIORE
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ThHhIEEERF DI 1)V A DNAEDEZSY Y Y
PREGET D ZEMAYTH B,

6. FrERAILRZR

IR IC R E R Y. B D WIIHAEERKIC HSV
WERYE, FRET D (EEm HSV 1M Hifk ik a%
HEYHBNICBRIET 2HNMICHE I Ens, —
HICHBNBROEET I EZEZ5NTVD), K
TI—RICHSV-2 [0 k5 Z &M% 0, KT
HSV-1 8203 53D 2% 5D %, BERKRHEL
TRAR, hRRERE, 258560, T
NOEFERIT 0%, 50%., 80% LMEIN T3S,
THRABRBPRMERE, 2HBOBETHHRILD
BRERENRD DD TR, I SICREOMEEA
IRADEERETH D 2 ENELBHITEHERT S
ZEMNBN, —Ri, RS HEREIC HSV 4]
P EGaHERANRADY R 7 BHERT S
e, ZOXIBGE EAREIIEEEORENRD
HERITIHFLTYHANEZ LW EINTWS, FE
DBHITBNTH, ~NILRAMERHE PCR #EIZ &
5 & FEERRIREN S D71 )V X DNA #HH OF ff:
EV, FIFRERIE. FEE. MELET. HEMEET
IREFRRFRTH O, BPYEZ T Tl <Hx zR~A
EDERNNE LT B,

7. FIEBRAIRZDEE. AR

W ICDOWTIE. HSE & [H#E PCRIEIC L 5486
BRIV DNABRHSROERHTH 5. KEk
B E S B4E1i3. HSV LAMP Bic X 22
B <O S OE B DNA SR DR
Tho, Rz E L THER RS, FIERAINR
AR DWTIREE RN TW2L 57 ACV 0%
Hik (RRE#ET 30 me/ke, 4 3. ®&IE 25EM)
TIEERTROBRNZNWI LS NERD,
BEWR 2SR, HRHRE OREF DWW T 60
mg/kg, 4 3. 21 HRE, REMITIIFAEZRK 2
HARRETHZ NN TS, ACV oS
BT, BREERZSNICU 7 IVY A L PCRED
MREBZICLUTHRET 5, 25ETIE. G
= HIEROE I < FHIIHT B HERIE S
EETHD.

8. F&H

TR R 22 CERR U 7= B~ L R X A R
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Acute encephalitis with refractory, repetitive partial seizures : A novel clinical entity
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Acute Juvenile Female Non-Herpetic Encephalitis: AJFNHE

T
)

[E#] AJFNHE o HR#lz$2RL. € OHKEEMHL =, AJFNHE OBEREGRIX, BHE
RTHREL., i - BEE - FAHEEEHZ2EL., S EE CATIERSE2E5T 28480
%<, BEBEICET 2R UBELT 2. METIEHI NS A— FZRE (GIuR) Hilk 2 &5 E
CRIEL, BRLEICHFRT 5. MEORHESMEEICIZ, SPECT-3D-SSP % PET 234 A T,
ATEAZE « MERZED S EHIEEIC R SNAH/RRRSMIVRR EIN TN S, REATPEROMENS., hE
WEHRAE 1 FUBRDUBLZETHHEENH 0. REHEIZOOTEETHIIIHMDLT. K
BORHOTHIRERREICKD, RACKERZRD, BERTRIZIBNEITTH S, AEDOH
WBIOBREN S, RO HIRE T A ICREORIEN RE2RD., HRMIAZNTNWS Z
ERHLENER D TWVD, A & IEANNRZEDHRME NHLE) D BEHAILR A1 )L 2
% (HSVE) 2312 U 7281 N7 > O#fE &3 GluR Hiik OMHBEE I BV 5 it
75, AJFNHE 13 NHLE % HSVE & ®275: 0, GluR 73 & OHi R FENZ DRRED RIEKTH
LEMEINTNVS, Ril. AEOKEDODIR &b —D& LT, I (M) FBEOEEE
MERBEIC X BNE - IETH D Z ENHLNCE, HiER 14 6)h 4 FITHINRITREE O
BEENRIE S 1z,

F—J— K BELHIIFRTZEMIEANNRZERE, S "1 2. BT A— NZHRE

ik, SRERETEAE

II. BELEICHRT 2RMEEANILA R %

I Loz Ay
1997 4, HEOEMNIL, HFEZM THEERIZ
THEIEL, SEHICERESE - g8 C0BEERRE (1) FEmplOR~R
BEeEL., BEKZEEZTRTH, RUMPRIIBETR £, DEOHBEEML TW=/EL 2oz, F
SHEHI MRS D L. 2%, TOLd It Bl R T B,
569 B 2MEIEAIL R 2% (Acute Juvenile 18moitt, 1A3HMNSHERE, b AMSFHER

Female Non-Herpetic Encephalitis: AJFNHE) @ 3D, 18 Bz, THEERNY 71, THSDIUN
EFNEBINTETNS Y, £ETIE. FED e TR BREOEEER, B2 278%
T OBROMFEEMEREE A, OFKRER. ORPEE W, 19 HYBEHENC AR L /2. ABTRE, FEEL
ERHTH. QRG] @FEDER & ORFEEDHIE, RO, TOH%, BEMEENHHI L. 21 HIZYH
OIMEFFEE OME, BLXUOSHBROBEEDIET WHEERL & 7a o 7=, AR, 385CoOHBE, EiHX
BT 5, Japan Coma Scale(JCS) 12T 30 i TH-7=7. 3

HARZ B2 NEER N R20 8 (T173-8610  HEHKERASD ET30—-1)
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R IR EIRIC 2 0. MRER T, ABOR
BT TC, MAERRIFE 2580 72, Ui RER IR R 5
WFITEL., WRKRHEIBETH /2. fi b —X A1
P TREMRERL T, ZORRT, FHEES
I < ., BEERIBEEIIRETH > . ARR
BEOEEE CT & MRITid, WINHHLNREE
7oz,

B ORI ER 1 ITRT, HAHRHCIEEEIZ JCS
WZT300 5 &7, ISR IR NAREELRD,
22 AICATIERESESR >, %25 K H
M5 ek, oral dyskinesia 73 & O AREEEE) 5 H
B, B30FWACIIERBERE L DI T7IT—))
EEALTCabo—)L U7z, BEIT. ARKENS
PO AE, RIBRERXTOA REEZFHTSD
BRERDEM> 2, TO%, E130HWHLVMRE
BERYD, UM 7IT7-I)VEE> THRENEREE
T, BIS0FH CREMEENSBER TEL, L
MW, BREESIEROSEHREL. 2o
7z B 600K H XD EMERL. TOBREHN
thalctE L, 58 960 95 H I A LI 0kEs 2 5 B
TE, BI07T4FHIREENRREZTR L, AT
T, PRl &E 2o 72,

(2) HEB4FICH T DiER EBRER

HR AP OBEHOEROE LD ZRTITR
T, REIMET 17 ~ 37 R & LBREETH > /e,
BRI DRTEK, FHEIR ORI, BlMEE, K,

Neuroinfection 13% 1% (2008 :9)

oral dyskinesia |32 TH BN, ATIEKIEDOE
Hix 11 Aoz, REMAOXEEDER
2R T .. ABRBOMEREICBNWT, BEMST
LEOHMIKES 2D =0, miE CRP X 1 iz
&, ERMNOBELR TH- 7z, BHRMEEITIE
EHLRENSL, ERBEIBREENTH L. B
HARZT AL Z HSV) . @ EE O PCR ik,
{EFNE, FRREVWTNORETH > 2. FHER
MRI % FLAIR {2 T 3§, i ¥ 5 1T #i < %
WEEBBZ2RBDEZUNIEETHo . —H. H
RO GluR FifkiZ B R IZ 83% OES TR E N
7o

AFEVTIE NIV A Z D8 R K 4 (Non-herpetic
limbic encephalitis: NHLE) * o B @A LI L
EEEE 50, EXAWMICARETEMRICES
FRBRHEZZLWENWZ S, LML, BHEHRT
® 3D-SSP (3 dimension-stereotactic surface
projections) iZ & % By If i SPECT(single photon
emission computed tomograpy) @ | 5 & & 2,
TtEKZOHEN S PET ic X 2SR Y 1T,
WHHRDOAEET, RIEE~MHEE - BHEEICBISE
7R ENRE XN TWS, BEREID 3D-SSP Tid,
W EREIZLEZ A7, DEDIEHKEBED
ZC, REE - ASEE S SICHERRICIA N 5 L
MR N N, X512, BF O surface
perfusion MAP THIERIZHA, AT5E - fIEEZEN
SHEEFHICR L SNAHREE REH SN,

CRE )
i H 1 1719222530 60 “P 1130 150 Ieb e85 % 1074
EHRAR—" b plizg B
T i >
39C S ]
R it /”VVN\”~VMVywA’“'J\mK~ AT T
S e R e HRETITTREE
e —— —
. P
TR T .=
myoclonus - oral dyskinesia —=  + + > -
BT 5
e (/ul) 8961 4 1 4 1 1
, oo SN
ke Ew}jﬁi&é?§§3%g@gzz4zzaazzﬁﬁz4azz¢yzwéz
prednisolone Ezzum / $ VA i
ok

Thiamiral sodium:

E1
=

AAESEUREI (FER] 1) DB

JCS=Japan coma scale, acv=aciclovir, ara-a= adenine—arabinoside
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x1. BB 14 HICS T 22 EEADERKE

b | BERERD AL O
No. | M| Gey | wm | EMERO | - oral | ATLFRRE
HIF I dyskinedia s
1 18 -+
2 22 —
3 23 -+
4 17 +
5 21 +
6 31 +
7 29 L4 S S N &4 +
g | B R 5 @ @) @ @) ) T
9 20 +
10 29 -
11 37 +
12 25 -
13 21 +
14 25 +

S OWBERES LT, HEREIOEHEA &2
DHRZRT L, iUV AESLRBREAT O
A RERZL2FTHEAL., RE7rn7Y ViERERE
a0 L1 HITRE Lz, KEIZ, 7z b12R2

. FEDEEREERUTR

EPEBETI FO—JVARETH> 2D 4 4]
DOHT, ZTOMD 10 FliI 2 FHRBEENSBETH >
oo ZHNHHEET, BEROBHENAH D o 20,
PR RE R ORI BRI <, BEREEE
L. BRIHERINZDOE, BELMALUETH-
7zo HL. 1 FITRMBHNERICT, BERREN—F

F2. BR14HICHITIREMR

B e TR E, | SEER MRI - R %‘*&gg fitnm
SEH . T
\ 3 mEREETT R | SRR T1 T2
No. E{?ﬁ& E(“{%fdl}f BED | BXU | BE | DWI | &2 52
i siERY | T1-Gd | FLAIR
1 | 15900 | 04 — ND n —
- FHAEEK
2 | 27600 | 1.0 N B - ND ND ND
3 12200 0.1 ( BEAEERIBAL ) — ND ND ND
4 | 11500 | 02 - - m -
5 | 8200 02 | mppmE = - n mn
6 | 8500 84 | ik — — = n
7 | 9800 2.8 - - n ND
g 10200 02 " BRI AV 26+ | &F 6 — — — =
9 | 10700 | o1 | & " e - - n
10 | 9300 14 | FREEPCR: RiE = - mn mn
11| 17900 | 46 | [CFRR:RIE = - n n
: Hilki (EIA): &
12 | 17900 | 46 T - — "
13 | 17900 | 46 T = n mn
14 | 17900 | 46 = = n T
B : ND=sAMefF. Gd= o 1<) =0 A, DWI- SHGRME, +-MRI 0 FLAIR Sifi CRIMDES - RHAICH

REFRH .
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BRUz), BEMEL, BENABRIZ3NA
®THo,

EHITRIZ. Bl %28 AR 2 RRIT, BB
RED B 75 5 FRAIBERE b M 1IN 2 7= MEBERY B 3L
F4f A ~— )| Functional Independence Measure
FIM) Z2HWTHRH L, FIMIZX3EHTH%OB
ARERER 21T, BE LA TIE2s 18 5&
BEOHEEZELTWEDN, 6 AR T, 34
ENRVBEL TR, BD SFAEEREN
BELTWE, LML, Ih5 5 FABBREBMNICHK
E2E2RUBEBYD 1 ZRETLEEN SR,
FriZ, B2 Do 3EFICBNT LELUBBY
EBERLUTWEONER SN,

IV. FEDEZRH

AHE O F B F) ( FERST SR R NR) « R gesest
TREDHEE) O 2RT. EFIZ 23 iRk,
FER, BHIERTRIEL. TORKEHEHEE LD,
EHMEBEEHLE Lz AN oY1 IV 2,
BIBREATOA R, iy o7y > KEFTEHE
BEBIRIBBERALE. ABRMS 1 AKX
DEENELEE, NTWEERBNSBRTER, L
INU. OB S RIEES 3 v 7 &l DA%
LT U7z, AHIORER R TI, NEL 1445 7
SATARRICERES S > mAA S, HEDORE
373 oTz. JEEET, FEad7R<., #EERDOFAS
<, #RHEA N TWE, RZEEHEBICRE
1372 <. &< B o perivascular cuffing, #%pE
@ microglia O# 4, Alzheimer type 11 7V 733
ABHEE, {EHZE, HEEORE CTHIEL TED., H
ERRERERICHE UFREESLIBETH - .

AIET, BEOTHeHEREITXL DKM
LE20., DETOEEKETIEIHLT L THh/ZTTEE
HENENEDEZTEDTE, BEONRDERE D
SRRV U 7z, BRETT % & Tizuka A% 1965 4R
acute diffuse lymphocytic encephalitis (ADLE)
EUTHE U RER ® B3, A9E DR RIVESICE
BIL T35, ADLE ORid. BRRIICHD TE
EThaIIbHD5T., KOREERIIBETHS
Z &, MAOFTEE - [ - BHIEE - HK - BE -
RN, BRI TIERBEOY > )\ EREY
RO, JUY OBEIILEBE, /NMNuEREO
BRI e TH ST, I AREZNTHWS & X
EHOENTND, 51T, FEFE, BERREDRAMN,
LB RBRB LT OFEIEERD b EFZBREFL.
WERARDOARST, KIMIZIEEICRIEZHD = 2
EFIAREIC AT B L#E ¥ ah, AEdREE
BIICBHEMNLEEEASD, LML, ADLE 1351
BEWATHO., WHRERL TWDDITTIERN,

V. FfE&BFEDKRE & DFELOHEE

ANE & FDER EOFRE EOMES LT, Ry
1 A1 > 0BEES XU GluR Hifk DR HEEE
BatL7=, HE® AJFNHE 13 #|& HSVE 10 4,
NHLE 4§l xRz, ¥ b1 > O8Es LT,
IL-1 8, IL-2, IL-6, IL-10, IFN- + ,TNF- o % {ki5
HYICHIE L. i GluR HifR O SRR 72 BETR I
T, €2, 0 2HifcaEEMABEOEMCLD, B
WOFHE T TERMCHIE L=,

(1) BEHEY A1 N AA > ORIERER

EH IL-6 OEEEE. 3SEBROWT D 24

TEETH o =, IL-1013, AJFNHE @ 13 #ih

FIM Xy
126 T
- JEFI 1
Ry 100 .a JERF 2
—a— JEF] 3
<o - fER 4
70 B 5
BIiE et SE A 6
1 40 —m— SEF] 7
—a— JEH] 8
18 1 i i i 4.
1»A 6hA 14 24F 34 b T4
FEREM B DA

2 Functional Independence Measure (FIM) & B\l SIEORHIFE ORISR
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3 fl, HSVE 10 flHERIRRED 3 fI THEREZEED
7= UM L. NHLE TIZ2&fIHBREU T TH-
oo —H. A2F—7 20> I HSVEIZBNWT
B % 2 L7, AJFNHE & NHLE Tl 4 Fil#
HEEL T Tholz, SEEHNOIL-6 BE DR
1. AJFNHE 7t 18 pg/ml & i < 5, HSVE X
1142 pg/ml & &g, NHLE 3 177 pg/ml & thk
EoBREZ2RLUE. DFD, IL-61. HSVE 2%
& < .NHLE, AJFNHE & JER DI WVETH - 72,
Z DN, HSVE & AJFNHE 0¥l O Z I35
A & (P=0.003, Mann-Whitney U test) Tdh -
7o AEKD, RETIMERESEY 1 N1 2D
ZFE A HSVE © NHLE L 0 /blrndEz 5,
(2) BEHHT GluR Hitkta =

BEW B GluR ik O FEL, AEDT 83% DIE
HlEmbE <. HSVE 3 70%, NHLE i3 4 i+ 0
BITH 7=,

BlEXD, REORHEIZY A M1 > OFERD
<. PIRHUA N X r— RISZOREBOEREE
AbN7.

VI XfE & INBEITHIE - OEE

KA1 TR VIR Z 7 K% O Dalmau 28,
SPRFHBICEHT 2T IVY XA — MZREGUE
BIEMA 2HEY L, ZOMEOBHERDTE
M, g, HEOTFOVAFRT—, HEMREE
221, BEPICURXUVIE ARG EEE2ET 3
EWVIS RGBT, BESEYUL Tz, ZOHET
W KSR 12 Fild 11 FITERELT. 1 B CHERRICHET
TEHE % D, HBENIIE TII R 7 f, R
B A BT, MBI TH-ZELTND, &
ST, £FLZ96IF 8 FlIL. JEBEYIRCREIEK
BAT 04 R ETHBERNHEL 228, 3B

CTE3HTHhIozeMmMEL TS, —F, JLEK
2OHE 512, AJFNHE & U T2l L= 4 ERE
BT, PiZ NI A— b ZBEEFIHRIVFREEDORN
NMDA (N-methyl-D-aspartate) 2 &&FiA DKL
%z Dalmau i K D #E L. 3FNTTINRFRED
PEREEDEELTNDS Y,

PlEICE D, BB 14FITDOWTIREERE & OB
HEBERHN Uz, £ ROITERR U235 720,
MR FEIER. 104£ 6 » ARICERZ 2L Ubilw A
BeZzlTnwk, BRCT TENEEEEZEYD
(K 3). JIRBEEREOZENCT, EMBISRUIRKR
W& fEfT LTz, SNRIEIER OB RS A
BETH-o = (K3). 14 I RERE & OB
ZOREBIOMIZ 3HIH 0. MAFIE 1 Fa7ITh
BEC. WRIUNRERERL AN & i T S N ER. AR
10 HICEMEE OMRBRICTEIBRIBRENHIE I N
TV, & 5ITHARFERE 44 8 » ARICHMBET.
FINBREEOFM 2 INTWEH BRI N,
SHEREF AR ( pRBAEL) IR RICHRE T 5 RIEEE T,
REDHUNZBERBEEOA V-2 72T 0K
JTUEDRRESEND 2 Z &, EEHMNTIE—5
DEBHBNERE L TWERENE Z 5z,

VII. $%0RE

FIEDOFERFE LT, IIREECHWRES R E
NS GluR Hifk7z £ OFMRTUERNEEIN TN
EEBZONS, LML, NEFHED2HNAE
BRETZOTTRNIENS, MEOREIZIE b
UN—EET D EEX D, %< ORI TRE RiER
MHBIEEEERTDE, BELLL T IV ARG
EIzkD, EERESGSENRESN, Ttk T
HREATEMAL L, I X D HIsRPIROEEL S
. GluR 72 ERRIE I N, 2 KIMEO L HBER

3 EM 1 ICHEVWTEDMESTED A B CT AR & B. AIRFEMRE
AICBWT ERREICE Sem OEERZEZRH . GICRELTE Y  ENRBEZREODM (KH) ook,
B Tl&, WEGLEMICHN - HEORE T, AMICEZLHRYERD., HABRTHETSH- .
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MEEEZELTRETSEEX 5,
SHOMMINEFREELT, REODRLEH—D
DRFR & LT, SRREIBIEIC & 2 BEEE M R A
BFonsd, o T, METEIEEESED, SHEK
FEM s RE, FIALEEO MRI /2 ENSH%NE S
Wz 5, =8, DECREIEEE LT, ikl
D RN S EENHER I NG OESHREB YR
EMEEEZ SN, X5 ICMEHEELRTFICA
NoeREEEZD, —F, PEENLBEEHH S
ZENSG, MRERFEEE2SD. REREISORME
B 5D, AERE O ATREMIC D W THERF L
TW ZENREEEZZ S, £/, HREDED,
AE CHEE 2R H U WA WESI TEMICERITR
U ZZ2ERL, HUERRINERL T 5ITbib
S5THRIFRFZELTHED. FOEFEIIOVWT, &
BORNBEEEZ S, b, BE. NEOLER
BERENE AR Y — OAE E A ORI
DB ETHLNTED, 9 HRHE. 124 F50neEH
DHBEDTHHTERBINTVWS, 5%1F. Zh
SOF—F EFIT, BEEE. BRGOHE. EE
EOBENE Z L NIZEAIOEAREERITT ST
ETH 5,

X BR

1) EAEE . SARREE, NIRE, 4. BEEEANI
RATA NV AERBEHAEORRE - FELEIGE Z
D, BNEREE B Z R T AR R
B B 72 1 12 D W T - Neuroinfection. 1997; 2:
74-76.

2)

3)

4)

5

6)

7N

8)

9

Neuroinfection 133% 18 (2008 : 9)

B IR HELECHFET DREIEANILRAMER
# (Acute Juvenile Female Non-Herpetic Encephalitis:
AJENHE). #yB L D2 . 2004; 48: 827-836.

B B, BISE, SARER, M. BRI
FT D RMEIEANIVR X HERUR DERRBR ORRES . 1k
N#EL . 2003; 59: 173-178.

R R, HHEYE, HITERER, . FEERT
FAEL., BH#EE, BREEDHNEBIE L ZHHBMHEK
%0 —pl (@ 2) — PET Fof IMP-SPECT iz &
B#Et— (£ ). Neuroinfection. 2004; 9: 50.

lizuka R: Beitrag zur akuten diffusen lymphocytaren
Meningoencephalitis und Encephalopathie. Arch
Psychiat Nervenkr; 1965; 206: 705-717.

WA SE— . FEANIVR AR IR - BENERDN
7= 5 FIR Bl DIRE . BA S BF AN AR E MY
& . SRR OT NG 2 RN E D REHRED
fREADN & i Tz 7o i R TR LI ANV 72 AR 958 ( AT
e . BE=R) TR 18 B E . 2007,
p33-35.

Takahashi Y, Mori H, Mishina M, et al. Autoantibodies
to NMDA receptor in patients with chronic forms
of epilepsia partialis continua. Neurology, 2003;
61:891-896.

Dalmau J, Tiiziin E, Wu HY, et al. Paraneoplastic anti-
N-methyl-D-aspartate receptor encephalitis associated
with ovarian teratoma. Ann Neurol. 2007; 61:25-36.
lizuka T, Sakai E Ide T, et al. Anti-NMDA receptor
encephalitis in Japan. Long-term outcome without
tumor removal. Neurology 2007; 70:504-511.
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(2R 5) ADEM 3 & URIEI AL < R PEIMSHRR I
ADEM & X U/NR / EEL I s UM Z R & 9 5%
BPEIEANVAR ARG ARFRAY
— BBV ARZAMRE - B ST 7o —F —

[

[E5] RAEANNRZEEEDERM% (hon-herpetic acute limbic encephalitis, NHALE)
BT B H GluRe2 HFik D&RE 2 MRE9 2 BT, #1 GluRe2 HifkiEME NHALE & $i GluRe2
piikiatt NHALE OERRRER - BT R Z ik L7z,

FIRE M LB ERENRERI D EET, BUEEO 745%13 1534 K TH > k. BHEHOH)
HEBERTISHOEENRDEZL. BEHTRIVWNAREDRIENZ N> . SHEHDOFH
fE - TN AERBIGER THENEN - 2, BHRHEEIRERTEETH > 20, HKE
H - IgGIiTidZ&Nanofz. PRICDOWTIIMHE S DELBOME TORENEN > . BT OH
GluRe2 Hiffid, 2FINKRIE F—T2H L T,

[IZ L ®Iz]

2R IVIAER] 2000 ABTHBREELTHWEHDE
Bbh, &sick3 19904 2H0E LELE
RIFBEFAETIE. RO ABRBFIIFERM 2200 AiZ
EHV, BRI ANVADIE->EVLTNEHON
30% (20% BNV A, 2.5 % DI/KERARKS
T4 IVR), HIEEN 6%, BEROSMNLHRNHOD
AB50%ZEDTND D, £2, BUEMNE - BUED
REEELTHETSE, OU I VAEERE (13X
M) A, OB - BE. OB ER N
% - BE. @2FEBERGIHKE - IE. ©70
il - PEARREN D B LHEE S . BAIZO - DOW
BTIRARRINE L THOREETFNEH N TN S
DTIRBVNEWSRFOT., Iy I VEBZHR
(GIuR) IZEFH LT, BEABENTEMA DK 21T >
TERED,

2006 4 HAMRBRIYEFRITBN TR LI, &
PR - BRE 2 ORI IR I B R 0V
TREHEIR - LR EQTBRIER TRIET 5, X

EUTHEERADORERMERAR (24 #1) EH &,
QUIFE#RLVEEOEBREENR SIS, F&EL
THS R OIEFERATL 22 F) ) EFICHEL. 5
GluRe2 - GIuRS2 Hifk 2t LA F O K D niss
2757 %Y, RBEMAR T3P OF] GluRe
2 PRI RFAENCHEE SR, NRIE b —T7%
FUOWT L., IRIEMAER T EEA - B
B LT BERNE V. D ELD, BREEMAET
IRREIC L D EAEINZHERN GluRe2 77 F &
HRINTBHEEEZEL. JLGIuRe2 Hifk & LTI
BRI, MEKEMAOE RN TIER EITK
D HIRERERICED . RRIERDO—ERIZBEEL T
b LianeEEZLE (B1-A).

2007 EFHAMRBREZRITIBVWTERLIEZ., 2EK
# - BNIE 369 EFIN S BB S OHE. BRAL B
Bl BEHSOHEL. 1 > 7V FIEE. B
WRAY 1 VX PCRIGHFIR EZFRE, LBER
FEIR THIBERD A E 72 156 B LD IFEAILAN
ZMEaMT &A% (non-herpetic acute limbic
encephalitis, NHALE) 91 #i 1z D \» T i GluRg

ENIREBEEE B TANA - RERYE 5 — (T420-8688 FMHiZEX E11886)
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A , B
Acutestage Chronic stage
Fhemraad] Flanorert
AN
Naweow |

1. 4l GURe2 PR EFEAIL R R EBIHDERML (NHALE) OFRIERS!
BN (A) 12 EIRIBIF OB &1 & U 3N K ~GLRe2 S FIMERWISEA L. GLRe2 9 F OMIRE

FAAVICALADERERIEL, MEERCEST 5,

B (B) 1243 L MENBEMAEE L, hiRMERA

DOHN R -CGluRe2 TR DT %, BN K -GluRe2 A DERABF. MATOMBKEFDORERE, SROELD

MEVDETH D,

2 Fifk &5t L7z, NHALE Ti3ifn i # 51 GluRe
2Hik (G k=13 [eM) 3R MHI SR
VT 602% DEEFNC H 54, R HT GluRe2 $i
FITREHITHK 50%, EHEBICK 40%. 181 H
) 30% ERFEITHIERIMET Uz, BT DB
GluRe2 FIAITIREHTH MR 0 BRVWHICHER L
Tz, Ko TR, MIEFITTE2H GluRe2
PR MR MNBE P DBhE 72 i K D KR ICE
D5 N OBEHMAIER TG 50, EES -
BRI 72 5 & B INBIFT D EMEIC K D i h 5
HRTDHEBRHEEZTNS (K 1-AB),

4 E & 4 14, NHALE i 37 % 51 GluRe2 i
ROBREZBET 5 HI T, §i GluRe2 HifkiE %
NHALE &7 GluRe2 $i{k 2 NHALE @ [ KE
K- BEFROLEBMEZT o 72,

[ %]

2006 4£ 7 A £ Tiz, MBERERRBOHIEI
DEEEZEEHITH GluRsZ PikEE 3 ﬂ')ﬂﬁﬁm
it &2 I 7o B R 26 - INAERI T 369 JEFI M o, JE
EEOHE. B3 B, BERSME. 127
VI HEE, BRIV R A 1 )L A PCR B4
IRERRE, WUBRRER THRIER B E 2 15
Ll LD NHALE9L o> 5, &tEiiichi GluRe
2HMARZRIETE = 69 FIICONTHRA L. Uk
REIRIE, 2007 48 Elzf:#ﬁ{f?é’“”AOD%i%& mU<,
ORMER T8RN, BEHE. BERE. L.
KR, ***EP@@JJ,\EH: ﬁf‘é%uﬁ%ﬂﬁ\ TAE.

HRTIE,. 72E) ORBEE. ORMUMEE. Ok
BEELL, O-@ oWThhoERzZ, BEH#E
EOBNHRERIIIICR UER 2 08 RIER D
D&k, B - mEMICHT 2 MmiE E 213K
b1 GluRe2 HiRIR RS 53 Fl, MiED L OBEHEHT
GluRe2 HifRRE RN 16 I TH 2,

(5 &l

P GluRe2 itk D HlE . AW, T hoH 12
VR EDVEMEBERTORIAZHALG TE 5 Tet-
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i, SHERATIMIE 208 S S5 10 i R A A e B
12 T, fn¥E - 863 & 12 NRI+NR2B (NR2A)
DEBERERIET DHHNEFEET D I ENHES
i 7= (paraneoplastic anti-NMDAR encephalitis)
29 NMDA #5278 4K 13 #.78 O NMDA # GluR +
TaAZw "4 DEELE (NTO4EHK) H
BOBRA A F v RrIT (F2 5). GluRe
1 (NR1) iz GluRegl-4 (NR2A-2D), GluRcl-2
(NR3A,3B) &/ LTW3, BLXDHIEL TV



13:90 Neuroinfection 132 15 (2008 : 9)

K2 TIVIZVBRBEROSERE CHE

Subfamilies 77:7 — ";y - e | e |FEATT pmage | mma
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| TR

NT-T, N-lgeming doman

£y I 6y
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B 5. NMDA type-GluR channels ®D#&:&

GUR O NVDA RS ARETEBONMAERGWR Y TaAzw A4 D2&/50LE (ANTHLAER) BEOBA A4
F ¥ #ITC, GURET (NR1) 12 GluRe1-4 (NR2A-2D). GluRx1-2 (NR3A3B) A=A LT3, RLDAELTWLD
1 N K -GluRe2 HiikIdk GluRe2 (NR2B) iz RERAI R A 4 V2 BB I 2RBETHI0IHL (B5—-QTERTH
). Dalmau 5 OFLRI(L GluRe2 (NR2B) M OMBERE A L A 4 V2 RB#T 2 O TIEA <. NRT+NR2B (—#B1&
NRT1+NR2A) nESEOMiEREAZRE LT EshTnd (A5 -OTRTIHE).,

% # 3T BR: Inactivation of NR1 by Ca-CaM: Cell, 84: 745-755, 1996, Neuron, 21: 443-453, 1998. Interaction with
NMDA-R locks CaMK 1I : Nature 411: 801, 2001. Ca influx by anti-calreticulin antibodies: Neuroscience Research 36:
385-290, 2000.
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172 <. NRI4+NR2B (—#IX NR1+NR2A) 0
EHROMENAEEZER L TR EEINTWS (¥
5 —OTRITHI) .
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Clinical Aspects of Subacute Sclerosing Panencephalitis

Marissa B. Lukban, MD

Abstract:

Subacute Sclerosing Panencephalitis, the slowly progressive central nervous system
disease due to a persistent defective measles virus infection, though rare and decreasing in
prevalence in first world nations, remains to be a problem in developing countries like the
Philippines. The diagnostic criteria have been well established, which include the clinical
manifestation of progressive cognitive and motor decline usually 2 - 9 years after a measles
infection. It is recognized with the appearance of typical massive repetitive myoclonic jerks
at stage 2 of the disease and the development of spasticity, loss of ambulation and a chronic
neurovegetative state at the late stages. Confirmatory tests include immunologic tests
showing increased gamma globulins and measles specific antibodies, electroencephalogram
findings of periodic, stereotyped high voltage slow wave complexes producing a pseudo burst
suppression pattern and more recently molecular diagnostic tests identifying mutations of
wild type measles virus genome. Atypical cases of children presenting with the clinical
manifestations without the serologic confirmation have been reported. Magnetic resonance
imaging shows gray and white matter involvement with cortical atrophy, ventricular ex
vacuo dilatation and focal/multifocal low density white matter changes. The epidemiologic

data from the Philippines as well as a video presentation of diagnosed cases of SSPE at

Philippine General Hospital who are in various stages of the disease were presented.

Subacute Sclerosing Panencephalitis (SSPE)
is a slow virus infection caused by a persistent
defective measles infection. Its clinical manifestation
includes myoclonic spasms and/or seizures,
involuntary movements, progressive motor disability
and cognitive deterioration. Less described,
ophthalmologic abnormalities associated with SSPE
include papilledema, papillitis, optic atrophy, macular
chorioretinitis and cortical blindness." 2

(A video presentation of several patients was
shown. Patient MA is in stage 1. He spoke in English,
stating his name, age and SSPE stage, but his words

were uttered with hesitancy. He walked independently
with no myoclonic jerks but when his arm was
outstretched, fine tremors were manifested. Patient
AB who is in stage 2B demonstrates the presence

of myoclonic jerks that were frequent, periodic,
generalized and synchronous. Her speech was
interrupted by the myoclonic jerks. She walked with
assistance.)

Table 1 shows the clinical staging developed by
Jabbour et al. to describe the clinical manifestations
associated with the different stages of SSPE. 2 {Table

1)

Department of Pediatrics, Philippine General Hospital (Taft Avenue, Manila, Philippines)
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Table 1: Clinical Stages of SSPE by Jabbour

Cslz;::l Clinical Manifestations

IA Behavioral, cognitive, personality changes

B Myocolonic spasms; aperiodic, focal, subtle,
infrequent

1A Myoclonic spasms; periodic, generalized,
synchronous, frequent

IB Apraxia, agnosias, speech/language, spasticity,
ataxia. Ambulatory with assistance
Spasms frequent and multifocal. Sits

1A independently, may stand, no walking, dependent
on activities of daily living, Speaks less and have
visual difficulties
Bedridden, no spontaneous speech, poor

1B comprehension, may be blind, with dysphagia,
with involuntary movements (chorea-ballismus-
athetosis)

v Neurovegetative state and loss of myoclonic jerks.

The diagnostic criteria for SSPE have been well
established. They include (1) the clinical presentation
of a progressive, subacute mental deterioration
with typical myoclonus, (2) electroencephalogram
showing periodic, stereotyped, high voltage slow wave
complexes usually in a burst suppression pattern,

(3) elevated cerebrospinal fluid gammaglobulin or
oligoclonal pattern, (4) elevated measles specific
antibodies in the serum and/or cerebrospinal fluid, and
(5) brain biopsy showing evidence of panencephalitis
with intracellular inclusion bodies. More recently,
molecular diagnostic techniques to identify mutations
of wild type measles virus genome from brain tissues
of patients with SSPE have been published.*® With
the appearance of some atypical cases of children
presenting with the clinical manifestations without the
serologic confirmation, a brain biopsy and molecular
studies are needed to make the diagnosis.®

Aside from periodic neurological examination,
electroencephalogram (EEG), cranial CT scan and
magnetic resonance imaging (MRI) studies are
performed to monitor the clinical course of SSPE and
the patients’ response to treatment. There are other
established clinical tools developed specifically for
SSPE. These scales capture the progression of SSPE
from various stages of the disease.

Neuroinfection 13# 15 (2008 :9)

Table 2: Radiologic Staging of SSPE by Brismar
and Gascon

Radiologi
. O.Oglc CT/MRI changes
Staging

0 No atrophy or white matter changes

(+) white matter changes or atrophy

(+) white matter changes and atrophy

(++4) WM, 0 to + atrophy, or vice-versa

(+++) WM, 0 to + + atrophy

1
2
3
4 (++) WM and atrophy
5
6

(+++) WM and atrophy

The brief assessment exam (BAE) by Nester
focuses on the degree of mental, behavioral and
cognitive decline in children using a 60 points scale. 7
8 The Neurological Disability Index (NDI) by Dyken is
a clinical rating scale which evaluates the patients on 4
major features and functions (1) behavioral and mental,
(2) the presence and degree of myoclonia and seizures,
(3) the motor and sensory, and, (4) the vegetative
and systemic functions. It is an 80 points scale which
computes the total accumulated points over the total
possible points giving a total index score.’ The higher
the score in the BAE and NDI, the worse the stage of
the disease.

The characteristic changes in the EEG pattern
as the patients progress from stage 1 - 4 have also
been well described by various studies. 11! At stage
1, the EEG may be normal or show minor background
slowing. Stage 2 which is heralded by the clinical
appearance of myoclonic jerks is also associated with
the appearance aperiodic high voltage slow wave
complexes. In the latter part of stage 2, these slow
wave complexes become periodic, bisynchronous and
symmetrical. When both the clinical myoclonic jerks
and the periodic EEG complexes are present, a one to
one relationship exists between the two phenomena.
Besides periodic complexes, several atypical
EEG findings are also noted that include frontal
rhythmic delta activity in intervals between periodic
complexes, electrodecremental periods following EEG
complexes producing a pseudo burst suppression
pattern, paroxysms of bisynchronous spike wave
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Figure 1. Cranial CT scan of Patient ES presenting
with acute hemiplegia

Figure 2. Cranial MRI of Patient ES showing
multiple white matter abnormalities

activity, random spikes over frontal regions, and focal
abnormalities, such as spike and slow wave foci. At
stage 3 of the illness, there is greater slowing of the

EEG background activity with changing morphology of

the periodic slow wave complexes. Focal epileptiform
abnormalities in multiple locations are likewise seen

but most frequently in the frontal, central and temporal
regions. The loss of periodic slow wave complexes and

appearance of low voltage slow background is seen in
stage 4.

Cranial MRI has replaced CT scan as the
diagnostic neuroimaging study of choice because
of various early changes in the white matter which
are visualized better with MRI. Brismar and Gascon
described the changes seen in CT scan and cranial
MRI at various stages of the disease and proposed
the following radiologic staging ({Table 2).” Other
studies described additional abnormalities seen in the

3 More recent studies

brainstem and basal ganglia.
concluded that there seems to be no correlation
between the clinical stages and the duration from the
onset of subacute sclerosing panencephalitis with
the MRI findings. Radiographic progression occurred

irregardless of clinical course. ™

(A video presentation of patient ES, 26 years
old male, was presented. His presenting symptom
was visual disturbance and he was initially seen and
diagnosed when at Stage 2 disease. Initial cranial
CT scan was normal. With the intake of Isoprinosine
and carbamazepine, the myoclonic jerks were
controlled and he reverted back briefly to Stage 1
for two months. On the 10™ month of illness, he
developed an acute left hemiplegia. Repeat CT scan
did not show any significant change from the initial

examination. Cranial MRI on the other hand showed

multiple white matter abnormalities. This patient
demonstrates the superiority of cranial MRI and the
absence of correlation between clinical stage and MRI
abnormalities.) Figures 1 and 2

(The last video presented was patient HC, an 11
year old girl who was diagnosed to have SSPE at age
4 and has remained in stage 3A for the past 84 months
of follow-up. She can sit independently but cannot
ambulate due to leg contractures. She is aphasic and
mute but remains to have eye contact and appears
to understand spoken language. She is spastic with
few clinical seizures. She demonstrates the clinical
condition of most of our SSPE patient population.)

In the Philippines, from the period of 1985-2004
(20 year period) there is a decreasing number of
reported measles infection with peaks in the year 1987
and 1993. Figure 3 demonstrates the total number of
measles cases per year and Figure 4 shows the rate of
measles infection per 100,000 population per year in
the 20 year period. Figure 5 compares the incidence
of measles infection in relation to the national measles
immunization coverage which is between 83-90%
."° Likewise, though still relatively frequent in the
Philippines compared to first world countries, the
number of SSPE cases have also decreased thru the
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Figure 3: Total Number of Measles Infection per Year (1985-2004)
National Epidemiology Center Statistics
_ Department of Health Philippines
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Figure 4: Measles Infection Rate per Year (per 100,000 population) 1985-2004
National Epidemiology Center Statistics
Department of Health Philippines
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years. Figure 6 shows the number of diagnosed new
SSPE cases admitted at Philippine General Hospital
from 1999-2006 giving a rate of 45 SSPE cases per
100,000 in-patient population

We reviewed two periods in time, from 1999 -
2001 and 2002 - 2006, and compared the data of these
two periods.” There were 63 SSPE cases for the first
three years and approximately the same number of
cases (61 cases) for the next five years. This reflects
that the average number of patients seen in the first

1997 2000 2003

3 year period is almost twice the number during the
next subsequent 5 year period (Table 3.) There is

a 1.6:1 ratio of males to females. The mean age of
diagnosis was younger (9.8 years vs. 12.2 years) in
the earlier years. More recently, there was in increase
in the number of new cases of SSPE diagnosed in

the adult age group with the oldest at age 25. In both
time periods, the mean age of measles infection was
1.5 years with the youngest at 5 months and oldest

at 9 years. Those contracting measles at less than 2
years of age was 48% from 1991 — 2001 and 65% from
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Figure 5: Incidence of Measles in relation to national measles vaccine coverage

Measles Cases vs. Measles Vaccine Coverage
Philippines, 1989 - 2000
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Figure 6: Number of SSPE cases at the Philippine General Hospital 1999-2006
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A more detailed description of the clinical
presentation of the SSPE cases was done by our
pediatric neurology section for the period 1991-2001."
Table 4 shows that myoclonus, motor and language
disturbance were the most frequent presenting
symptom. 66.7 % (42/63) of the patients showed the
pseudo burst suppression pattern in their first EEG
study. 6.7% showed only generalized background
slowing and 6.7% had normal studies. Only 90% (56/63)
of the patients’ families recall a definite measles

2002 2003 2004 2005 2006

YEAR

infection in infancy. 9.5% (6/63) of the patients have
died but 3 patients (4.7%) are in remission and going
to special schools. The patients who are in remission
were all diagnosed at stage 2 of the disease and also
had measles infection at less than 2 years of age, like
majority of the other patients who became progressive.

The Philippine government thru the Department
of Health and the World Health Organization had
initiated a Philippine Measles Elimination campaign
called “Ligtas Tigdas” meaning “Save from Measles”
in February 2004 with the objective of interrupting
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Table 4: Comparison of SSPE cases between 2 year periods, 1999-2001 vs. 2002-2006

Year 1999-2001 2002-2006 1(%93;?3)6
Number of Patients 63 61 124
Mean number of patients per year 21 12.2 15.5
Male : Female Ratio 16:1 16:1 16:1
Mean age on Diagnosis 9.8 years 12.2 years 11 years
Youngest 1.5 years 3 years 1.5 years
Oldest 17 years 24 years 24 years
Mean Age of Measles infection 16 months 18 months 17 months
Youngest 5 months 5 months 5 months
Oldest 5 years 9 years 9 years
Measles infection < 2 years of age 48 % 65 % 57 %

Table 5: Clinical Manifestations of Patients with SSPE at Philippine General Hospital

SIGNS AND SYMPTOMS NUMBER OF PATIENTS PERCENTAGE
Myoclonus 61 96.8%
Motor Disturbance 48 76.1%
Language Disturbance 37 58.7%
Deterioration of Intellectual skills 32 50.7%
Behavior/Conduct Disturbance 30 47.6%
Autonomic Dysfunction 21 33.3%
Constitutional Symptoms 20 31.7%
Seizures 10 15.8%
Visual Disturbance 3 4.7%
Sensory Disturbance 2 3.1%

the circulation of measles virus in all communities by nationally and worldwide.
2008. In this campaign, all children born from February
1, 1996 — May 1, 2003 (ages 9 months to 8 years) were

given additional doses of measles vaccine irregardless

In 2001, the parents of patients with SSPE
at Philippine General Hospital organized the
SSPE Family Support Group of the Philippines.
They meet annually, receive regular lectures to
educate the families and do fund raising activities
to raise funds for the medical needs of the patients.
(Email addresses sspesupport@hotmail.com and
sspegroup@yahoo.com). We support the efforts of
these parents to improve the quality of life of the

of vaccination status. A door to door immunization
activity was done in all communities within the month
of February 2004. Considering that the length of time
from measles infection to development of SSPE is
from 1.5 years to 9 years, the success of this project
should show a decreasing number of measles infection
and SSPE cases from 2005 to the next 10 years. We
recognize that the most important step to stop the remaining patients with SSPE.

development of SSPE is to eradicate measles infection
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Measles Virus Persistence and SSPE

Jiirgen Schneider-Schaulies

Abstract:

In spite of functional cell mediated immunity and high antiviral antibody titers an

immunological control of the CNS infection is not achieved in patients suffering from

subacute sclerosing panencephalitis (SSPE). Beyond the mechanisms contributing to

persistence of MV, mutations and hypermutations of the viral matrix gene appear to play

an important role by stimulating the intracellular RNP replication. The known cellular
receptors for MV, CD150 (SLAM) for all MV strain and CD46 for attenuated viruses, largely
determine the viral tropism in the periphery, but cannot explain infection of neural cells
and spread of MV in the CNS. Entry of the virus into the CNS through infected brain

microvascular endothelial appears to be possible.

Various rodent models for MV infection of the central nervous system (CNS) have been

described in the past. We established an infection model in mice for MV persistence in

the CNS using a recombinant MV expressing the haemagglutinin (H) of a rodent adapted
MV-strain and the enhanced green fluorescent protein (EGFP). In two weeks old C57BL/6

mice intracerebral (i.c.) infection is overcome subclinically, while foci of infected neurons

in the cortex and brain stem persist. This model of a persistent CNS infection in fully

immunocompetent mice allows the investigation of determinants of the immune system

involved in virus persistence.

Acute measles, early and late CNS
complications

After entering the upper respiratory tract, MV
exhibits a pronounced tropism for dendritic cells and
monocytes, and is detected in draining lymph nodes.
In the course of its spread, MV remains highly cell
associated and can be isolated from blood leukocytes.
Following replication in lymphoid tissues, virus
spreads via the hematogenous route to various organs.
Viral antigens can be detected in the skin, where they
are concentrated near blood vessels and in endothelial
cells of dermal capillaries (Griffin, 2001). A similar
spread of MV was observed in experimentally infected

macaques (de Swart et al., 2007). In immunocompetent
patients, MV is usually cleared by the virus-specific
immune response, while the general immune response
to other antigens is suppressed for several weeks after
the rash (Schneider-Schaulies et al., 2001).

As most common CNS complication the
acute postinfectious measles encephalitis (APME)
occurs in approximately 0.1 % of cases with a
lethality of approximately 20%. It is likely that
a clinically inapparent cerebral dysfunction is
common in uncomplicated measles as documented
by abnormalities of the EEG and pleocytosis in the
cerebrospinal fluid (CSF) in about 50% of patients.
Since MV-specific nucleic acids have been detected

Institute for Virology and Immunobiology University of Wiirzburg (Versbacher Str. 7 D-97078, Wiirzburg, Germany)
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only with highly sensitive methods within the CNS
of patients suffering from APME, the observed
clinical signs are considered to result from a virally
induced pathogenic immune response with autoimune
components.

Subacute sclerosing panencephalitis (SSPE)
develops in approximately 1 of 10000-20000 cases
of acute measles (Bellini et al., 2005). In contrast to
APME, MV nucleocapsids are abundantly present in
brain cells of patients with SSPE which develops after
a clinically silent periods of approximately 5 to 15 (up
to 30) years after acute measles and is inevitably fatal
(Griffin, 2001; Weissbrich et al., 2003). As revealed by
molecular epidemiological studies, most SSPE patients
have been infected at very young age (1 to 2 years),
when the immune system of the host is still immature
and residual maternal antibodies may be absent or
not sufficient for complete virus neutralization, or
patients might have been suffering from a second
immunosuppressive infection (Oldstone et al., 2005).
MYV persists in an unknown site and is detected in the
brain when the first symptoms are detected. Virus
spread in the brain of SSPE patients occurs in the
presence of very high titers of anti-measles antibodies
- with a relative lack of anti-matrix antibodies - in
serum and CSF (Hall et al., 1979). An effective
causative treatment of SSPE is still not available, and
inosiplex (isoprinosine), intraventricular interferon-o
(IFN-o), and ribavirin cannot prevent the progressive
cerebral degeneration leading finally to death.

MYV gene sequences obtained from SSPE autopsy
material are, except from mutations accumulated
in certain regions of the genome, homologous to
the corresponding gene sequences of genotypes
circulating at the time of primary exposure of the
patients to MV (Rima et al., 1997; Jin et al., 2002). In
few cases viruses could be isolated from SSPE brains,
and have conserved their neurovirulent properties
after propagation in vitro (Ito et al., 2002). However, in
vivo, natural selection eliminates virus variants loaded
with mutations which lead to functional impairments.
This strongly supports the notion that there are no
circulating MV genotypes which are particularly
neurovirulent and that persistent brain infections are
established initially by ‘normal’ wildtype MV strains.
After vaccination, SSPE is not observed (Duclos &
Ward, 1998).
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Mechanisms contributing to measies virus
persistence and pathogenesis

In SSPE brains, mainly neurons, oligodendrocytes,
and astrocytes, but also few microvascular endothelial
cells have been found to be infected (Allen et al.,
1996). Inflammatory infiltrates with numerous major
histocompatibility complex (MHC) class I and II
positive cells can be detected imunohistochemically
particularly around blood vessels. Antigen presenting
HLA-DR positive cells have been identified by
morphological criteria to be mainly macrophages/
microglial cells and reactive astrocytes (Hofman et al.,
1991). Since a specific defect in the immune system of
SSPE patients could not be detected yet, the etiology
is supposed to be multi-factorial.

The importance of antigen presentation for the
immune defense became evident in TAP-transporter
deficient mice, which cannot present antigen on MHC
class I molecules (Urbanska et al., 1997). Under these
conditions MV was found to spread impressively
more transneuronally to the next order of neurons.
This indicates that infected neurons are indeed target
cells of cytotoxic T lymphocytes (CTL), and that brain
infections to some extent can be inhibited by CTL
activity. However, in spite of the presence of MHC
class I and CTLin the rbain of SSPE patients, the
immune system fails to control the infection.

In the CSF of SSPE patients, elevated levels of
type I IFN have been detected and were suggested
to play a role in the establishment of the slowly
progressing persistent infection. The IFN-a
/B-inducible human MxA protein interfering with
transcription and/or translation of various viruses
exerts a direct antiviral activity against MV (Schnorr
et al., 1993; Schneider-Schaulies et al., 1994). MxA
was detected mainly in the cytoplasm of astrocytes
in a belt surronding infected cells indicating txpe
I IFN expression in lesions (Ogata et al., 2004). In
tissue culture, MV-infection of neuroblastoma cells
(in contrast to astrocytoma cells) failed to activate
NE-«B, IFN-o/B, and MHC class I (Dhib-Jalbut et
al., 1999; Fang et al., 2001). This failure may provide
a potential mechanism allowing MV to persist
especially in neurons. In addition, it has been found
that wildtype MV-isolates have a considerably lower
capacity to induce type I IFN in human peripheral
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blood lymphocytes than vaccine strains (Naniche et al.,
2000).

A different specific antiviral mechanism appears
to be exerted by type Il interferon (IFN-y) in SSPE
patients, where an inverse correlation between IFN-
y production by peripheral blood mononuclear cells
and disease progression was found (Hara et al., 2000).
The important role of IFN-y was confirmed in animal
models (Finke et al., 1995; Patterson et al., 2002).
Interestingly, IFN-y exerts direct anti-MV activity in
tissue culture of epithelial, endothelial and astroglial
cells, but not in lymphoid and neuronal cell lines
(Obojes et al., 2005). The anti-viral activity induced
by IFN-y correlates with the induction of indoleamine
2,3-dioxygenase (IDO), an enzyme of the tryptophan
degradation pathway known to mediate antiviral as
well as antibacterial and -parasitic effects (Moffett
& Namboodiri, 2003; Adams et al., 2004). The IFN-y
induced anti-MV activity can be overcome by addition
of excess amounts of L-tryptophan, which indicates a
specific role of IDO in anti-MV activity (Fig. 1). Our
data suggest that the IFN-y induced enzyme IDO may
plays a role against MV-infection in the brain (Obojes
et al., 2005).

As first documented by immunohistochemistry
the expression of MV envelope proteins is strongly
reduced in brains of SSPE patients. Transcriptional
restrictions of the corresponding genes and mutations
within the coding sequences interfering with the
synthesis of functional gene products were found
(Cattaneo et al., 1988a; Cattaneo et al., 1988b). As
a consequence, expression of the viral envelope
proteins is generally low or even absent in persistent
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brain infections, whereas the integrity of the
replicative complex as indicated by the presence
of ribonucleoprotein particles (RNPs) is apparently
maintained. Sequence analyses revealed that a single
initially infecting virus is replicated accumulating
numerous mutations during the time of spread
(clonal expansion)(Baczko et al., 1993). The viral
gene harbouring the most mutations is the matrix
gene (Cattaneo et al., 1986; Cattaneo et al., 1988b;
Cattaneo et al., 1989). It has been suggested that M
is not only necessary for virus budding, but also acts
as an inhibitor of transcription (Suryanarayana et al.,
1994) and fusion regulator (Cathomen et al., 1998a).
Interestingly, MV lacking the complete matrix protein
is viable and spreads even more efficiently from
cell to cell in the brain of CD46-transgenic, IFN-o
/B-receptor-deficient mice (Cathomen et al., 1998b).
When a matrix gene of an SSPE isolate was introduced
in a recombinant MV, this virus replicated at a reduced
level and led to a protracted CNS infection in CD46-
transgenic mice (Patterson et al., 2001). Recently, we
could demonstrate that selective targeting of M-mRNA
by siRNA not only enhanced cell-cell fusion, but also
the polymerase activity in general {Fig. 2). Levels
of viral mRNAs (except the M-mRNA), proteins, and
genome raised in cells containing M-specific siRNA
(Reuter et al., 2006). These data suggest that absence of
M in infected neural cells of SSPE patients stimulates
the intracellular replication of RNPs, and the
predominant destruction of the M gene by mutations
may reflect the selection pressure for sustained
intracellular replication.

Cell to cell spread of virus appears to be an
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(A) Induction of kynurenine synthesis by IFN-7 and IFN-7 +IL18,
and (B) MV titer in endothelial cells after treatment with IFN- 7,
IFN-a and medium (control).
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{A) Genome of MV with genes for nucleocapsid N, phosphoprotein
P, matrix protein M, fusion protein F, haemagglutinin H, and RNA-

dependent RNA polymerase L.

(B) Vero cells were treated with SRNA against M, infected with MV
and processed for westem blotting. Westem blots were deveoped
with antibodies against b—tubulin (control), the M protein, and the

N, P, F and H proteins as indicated.

(C) Vero cells were treated with siRNAs against N, M, and L, and
the M and P mRNAs, and the genome quantified by real time PCR.

important mechanism supporting persistence in the
human and animal models of measles encephalitis
(Meissner & Koschel, 1995; Allen et al., 1996;
Urbanska et al., 1997; Lawrence et al., 2000).

MYV spreads in differentiated human neuronal

cells lacking CD46, as well as in CD46-positive
human neuroblastoma cells, in astrocytoma, and in
oligodendroglioma cells by an intracellular route, most
likely involving local microfusion events at cell contact
points (Duprex et al., 1999a). Taken together, the IFN-
response and its possible lack in neurons, a steep viral
expression gradient, the accumulation of point- and
hypermutations within envelope genes, the antibody
induced antigenic modulation and the observed cell

to cell spread of nucleocapsids support the persistent
brain infection with failure of the immune response to
eliminate the virus.

MV tropism and receptor usage

The cellular receptor for all MV strains has been
identified as CD150 (SLAM) (Tatsuo et al., 2000;
Erlenhoefer et al., 2001; Hsu et al., 2001), whereas
CD46 acts as a receptor for attenuated MV strains
only (Dorig et al., 1993; Naniche et al., 1993; Ono et
al., 2001; Erlenhoefer et al., 2002). The costimulatory
molecule SLAM is expressed on activated T and B
lymphocytes, memory cells, activated dendritic and
monocytic cells (Cocks et al., 1995; Punnonen et al.,
1997), but not on epithelial, endothelial and brain
cells (McQuaid & Cosby, 2002). In contrast, CD46
is expressed on all nucleated cells (Liszewski et al.,
1991), albeit at relatively low levels and only by a
fraction of neurons, oligodendrocytes, and astrocytes
(Ogata et al., 1997; McQuaid & Cosby, 2002). During
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acute measles, the virus infects preferentially lympoid
organs and spreads in infected lymphocytes via the
hematogenous route. It is not known how MV enters
the brain and establishes infection in neural cells. One
possible way may be to cross the blood brain barrier
in infected lymphocytes patrolling into the brain.
However, we found that already the surface interaction
of lymphocytes with MV induces inhibitory signals
and prevents cytoskeletal remodeling and polarization
(Miiller et al., 2006), and infection of lymphocytes
inhibits transmigration (Schneider-Schaulies et al.,
unpublished). These results suggest that it is unlikely
that virus is transported across the blood brain barrier
via infected lymphocytes and favour the usage of other
ways of virus invasion into the CNS.

Within heavily infected MV-positive brain
lesions of SSPE patients, CD46 was undetectable,
independent of whether MV antigens were present in
these individual cells, whereas in SSPE brain tissue
distant from the lesion normal levels of CD46 were
found suggesting that CD46 expression was reduced
by the MV infection (Ogata et al., 1997). Sequencing
of nucleic acids isolated from SSPE brains revealed
that normal MV wild-types have been the infectious
agent years before the manifestation of the disease
(Rima et al., 1997). These wild-types usually do not
use CD46 as receptor, but have the capacity to infect
primary epithelial or endothelial cells suggesting the
presence of other unknown receptors (Andres et al.,
2003; Takeuchi et al., 2003; Takeda et al., 2007). Other
cell surface molecules interacting with morbilliviruses
such as TLR2 or TLR4 (Kurt-Jones et al., 2000;
Bieback et al., 2002; Hahm et al., 2007), DC-SIGN (de
Witte et al., 2006) are not expressed on brain cells. In
the brain, wildtype MV might use additional unknown
receptors, or spread in a receptor independent
mechanism from cell to cell. Cell fusion is facilitated by
the substance P receptor (neurokinin) (Harrowe et al.,
1992; Makhortova et al., 2007), which may contribute
the spread of virus.

Neurovirulence and immune control in animal
models

In newborn rodents the rat brain-adapted MV
strain CAM/RB spreads efficiently causing a lethal
acute encephalitis. Newborn mice can be protected
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against the infection by injection of monoclonal
antibodies against the viral hemagglutinin (H) or
fusion (F) proteins (Fournier et al., 1997; Partidos

et al., 1997). However, in newborn rodents, anti-

MYV antibodies can also support the establishment

of a persistent infection (Rammohan et al., 1983). In
weanling Lewis rats, which are susceptible to the
infection with CAM/RB, such monoclonal antibodies
did not fully protect against encephalitis, but converted
an acute into a subacute persistent infection, whereas
the untreated control group succumbed invariably to
a fatal encephalopathy within few days (for review
see:(Liebert, 1997)).

In rodents, resistance and susceptibility to
MV-induced encephalitis correlates with the MHC
haplotype of the respective inbred strain (Niewiesk et
al., 1993; Neumeister & Niewiesk, 1998). In resistant
mouse strains depletion of the CD4+ T cell subset
by mAb led to breakdown of resistance, whereas
depletion of CD8+ T cells had no effect (Finke &
Liebert, 1994). A breakdown of resistance is also
observed after neutralization of IFN-y leading to the
generation of a TH2 response (Finke et al., 1995).
Further investigation of this measles encephalitis
model revealed that CD4+ T cells are able to protect
either alone (resistant mice), through cooperation
with CD8+ T cells (intermediate susceptible) or after
immunization as secondary T cells (susceptible mice),
and CD8 + T cells are able to protect alone after
immunization if they are cytolytic (Weidinger et al.,
2000). As found earlier in non-transgenic mice, IFN-
v has also a critical role for the protection of CD46-
transgenic mice against MV encephalitis (Patterson et
al., 2002). Interestingly, this protection functions in a
non-cytolytic manner without neuronal loss.

Neuron-specific expression of CD46 in transgenic
mice has been used to define the role of a cellular
receptor for neurovirulence and pathogenicity. In
these animals, the apathogenic Edmonston strain is
able to cause widespread neuronal infection and death
in neonates, and also infects scattered neurons in
adult mice as shown by histological examination (Rall
et al., 1997). Infiltrating leukocytes, upregulation of
MHC class I and II, and increased levels of RANTES,
1P-10, IL-6, TNF-q, and IL-1B have been observed
in brains of these mice (Manchester et al., 1999). A
similar susceptibility of newborn mice for infection
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with MV strain Edmonston was found in transgenic
mice expressing CD46 ubiquitously (Oldstone et al,,
1999; Evlashev et al., 2000). These findings indicate
that expression of a suitable receptor in neurons
can mediate neurovirulence. Neurovirulence was
predominantly observed in neonatal animals, where
the CNS is not fully developed, and is reduced with
increasing age of the animal.

We established another model in mice for
persistent MV-infection of the CNS using a
recombinant MV expressing the haemagglutinin (H)
of a rodent adapted MV-strain and the enhanced green
fluorescent protein (EGFP) (Fig. 3) (Schubert et al.,
2006). In two weeks old C57BL/6 mice intracerebral
(i.c.) infection is overcome subclinically, while foci
of infected neurons in the cortex and brain stem
persistent in approximately 81% of mice for more than
50 d.p.i.. Intraperitoneal immunisation with MV one
week before infection, but not after infection, protects
and prevents persistence (Schubert et al., 2006). The
high percentage of persistence demonstrates that

Fig. 3

Fig. 3:
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this is a reliable and useful model of a persistent CNS
infection in fully immunocompetent mice, which allows
the investigation of determinants of the immune
system.

Conclusions

Although many details about MV-infection of the
CNS in man and experimental animals are available,
there are still a number of unanswered questions: -

In which cells can MV persist for years? - How and
when is MV getting into the CNS in cases of SSPE,
i.e. during acute measles or at a later time? - Which
factors determine the long incubation period between
acute measles and onset of SSPE? - Which host factors
control MV persistance before the onset of SSPE and
prevent the development of an acute encephalitis

after infectious MV has entered the brain? ? How can
the infectious process during SSPE be stopped to
successfully treat the patient? Certainly, more research
is needed to develop an effective therapy of SSPE.

Gresm: eGFP
Red: Neurofitament Red: GFAP

Green: eGFP

Coronal section of a mouse brain from a 1 week old C57BL/6
mouse infected for 7 days with, 10°pfu recombinant MV (MV-
CAMHeGFP) expressing GFP. The enlargement shows the
morphology of infected cels in the cortex. The smal inserts show
double staining of GFP with neurofilament (red) and GFAP (red).
Only in the case of neurofilament there is a colocalization
indicating that the infected cells are neurons.
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¥, BRRICENTNOEEZMA THAI®Z, Ji
MxA §ifk & i GFAP fifk &2 Wi —BERATIE,
Pt MxA Jilk & Kbk, B4 F AbEI iz 2 ki
EHEAL, WTABC2Z DABITXDREAX
BTk, i GFAP polyclonal Hifk% it
X4, 2Kk E L TR FITC I2#54 L /- #i rabbit
Piikz Fv, GFAP MM 8 X BE i 88 CTHER
U7z,

HR

SSPE IZ BT BB U A1 I APifk & MxA §ifkz
Awn_—&'E3eE (Fig 1) Tk, X A3 SSPE &
YIREDBERMBMITBNTLEDORSE 1 IV AR
MRS D, TITEEL TREITRTESD
MxA BB A5 15, X B OBILATIE, &

ILHRE AR AR HRAR (T060-0022  FLIEH HRKIE2247E15T )
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Fig.1 Double staining of brain from SSPE patients with anti-MV
nucleocapsid {MV.N) antibody and anti-MxA antibody

Af the edge of @ 3SPE lesion {A}, characterized by few Miipositive cells | M could be
detected In many cells.  In parfcuar, Med was highly expressed in the region (amow ©
astrecyte} adiacent to the Miipositive tesion X200 Higher magnification of the Mxa.
positive region surrounding 8 lesion (X400 revedled that definite M positive staining
was mainly found in thecytoplasm of astrooytes{arrows {B).

Fig.1. Double staining of brain from 55PE patients with anti- MV.N
antibody {red) and anti-MxA antibody {brown)

In e center of a lesion {CY many cells were Milpositive {red), whereas Mxh was

often less. or not expressed (200}

Individual cdlls within: dusies of infillrating

lympheoytes{ I were alsoMud-positive (arrow). x 300

QeEfAL 2z OB T MxA BEMES A 5N, R
astrocyte & &5 11 5 Hifa O #i BB 1T MXA 1368
LTW5%,MC T3 < DRIBELHIIL 258D 528,
MxA OFBIIIFEAERD 5NN, KD Tidim
ROV > IBRO W < D2 MxA BB A
5h 5,

SSPE 1z 3 5 GFAP & MxXA @ — & ¥ &
(Fig. 2) TiZ. M AZ GFAP Mz RL TH
D, MBOE—YF DO MIA ORE TR DL
fric MxA EHEMENED 515, GFAP B4
HOW DI MXAPREIL TWaHRD, Tabb
astrocyte OHIE I MXA 2SREL TWwb, MxA
polyclonal 37 & % B \» /= Western blot (Fig. 3)

TIISSPE @ 34 & H MXA DR REED T,

SSPE OERID F &% (Table) Tid, FHZEH
155%, 105%, 24Tk THy, BERRE
WX 6 » AN 124 T, EQEFEBIKB T IV
APURMFEH L T2 BRI RN 2 WHE O A
MxA BN < A5, BERORWEAL T

MxA OB BTN,
z B

A =Tz -/ BEA I =T
TIEFNFND LTy -2 U THllRER~NT T
FNEEEL, BRELTIES0D FOERTR2E
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Fig.2 Double staining with anti GEAD pv}lycl&nél antibody
{flunrescein isothiocyanate) (A and anti MuA menoclenal antibody
' {B} in the same section of S5PF brain '

In the S5PE bram lesion, MboA was exqaressed in a proportion of the GRAP positve
_glial cellsindicating that oells expressing MeAare preferentially astrocyles (x400)

Fig.3 Western blot analysis of MxzA in normal and 55PE brains

Using the polycdenal ani-Mos antibody, the hMobs spedfiic band at 78
detepted in one normal brain Jane 1), not in e other normal brain dans 2} ard
strongly expressedin allthree SSPE brains{lanes 3-5}.

BL, ZOMhcMxB3EEN3,

MxXA RO EDOHBEEBRTH D, TR
78kDaCA ¥ —TzxlakBRREHO>THEX
N £ 9, Influenza A % Semliki Forest virus 7z
ElbHIAINAERZRL Y BBYAINAR
% U T viral glycoprotein o3I 1 )L 2 &
EFOiEEMH T2, SSPE KEEOBKS 1
WVAFRGHEIRAL 2B OB T MXA HEEL,
SSPE BB S BEN /- IEH & A SN HERAL & 1IE
a2 hO—)L T MxA OFBIIFED s hiaho
2o Elz. BMBUANAHURNL BB L TR
PURAEDOHLTIE, MXAORBIZFEAERDS
Nixmolz., 20X 573 SSPE Az BT 35 MxA

DFBINY — 0%, L R L = type

I 4>y —oxzn &HL, MXA FBHH R
TN 7—E i o TRYYR B 2 EBRT 2 2
LARBENS ”,

EX)

MXA BB 1IN ADHEZNHTBDT, Z
NOEDOFREA -7 O THEI N MXA
BEHMN SSPE NICBIT 2T IIVADILND &2
{THDOREERFERHZZIZLTNWEIEERTE
FRC, BB 1 IV AR OBFICEE L Ty
5 ENHEREI N,
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Table. Summary of MxA expression and clinical
~ course in SSPE cases

Buration
of clinical
symptoms

; ieath

lesions with high
rumberof My-M-
positive cells

byears 2
months
Bmuonths
12 years

15 years

10years
2dyears

X B

Schneider-Schaulies S, Schneider-Schaulies J,
Dunster LM, ter Meulen V (1995) Measles virus
gene expression in neural cells. Current Topics of
Microbiology and Immunology (CTMI). Ed. Billeter
and ter Meulen 191: 101-116.

Baczko K, Liebert UG, Billeter MA, Cattaneo R,
Budka H, ter Meulen V (1986) Expression of defective
measles virus genes in brain tissues of patients

- with subacute sclerosing panencephalitis. J Virol 59:
472-478

Cattaneo R, Rebmann G, Schmid A, Bezko K, ter
Meulen V, Billeter MA (1987) Altered transcription
of a defective measles virus genome derived from a
diseased human brain. EMBO ] 6: 681-687

Liebert UG, Baczko K, Budka H, Meulen V ter
(1986) Restricted expression of measles virus
proteins in brains from cases of subacute sclerosing
panencephalitis. ] Gen Virol 67: 2435-2444

MxA expression

region
surrounding
glesion

unaffected
region

+

+

Schneider-Schaulies S, Liebert UG, Baczko K,
Cattaneo R, Billeter MA, ter Meulen V (1989)
Restriction of measles virus gene expression in acute
and subacute encephalitis of Lewis rats. Virology 171:
525-534
Pavlovic J, Zurchner T, Haller O, Staeheli P (1990)
Resitence to influenza virus

and vesicular stomatitis virus confered by expression of
human MxA protein. J Virol 64: 3370-3375
Ogata S, Ogata A, Schneider-Schaulies S,
Schneider-Schaulies J. Expression of interferon-o
/B-inducible MxA protein in brain lesions of subacute
sclerosing panencephalitis (SSPE). J Neurol Sci
2004;223:113-119.
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(F 2RO L) HAERLIERRA~ TN 5 B £ T~
RIS 5 M7z SSPE

[(EE] B2 {LE2KK (subacute sclerosing panencephalitis: SSPE) o %y jik H& & IfiL
V& « BEikY 1 N1 BB L O matrix metalloproteinase-9 (MMP-9), tissue inhibitor of
metalloproteinase 1 (TIMP-1) Omi»S5METL 2. MER K CHERP YA b1 EIZER
RPN B 2R L, Y1 A N SSPE O RERERZEHTL I ENRBINT,
F /-1 MMP-9 B X f TIMP-1 @)\ 5 > A% SSPE O RAEJREE 2 IR B/ 2 Z & 0RE

=Nz,

Key Words : i PER{LE 2R, U1 R >, MMP-9, TIMP-1

(I L &IZ]

EESRBINE THREEROBKRRPEDR
FEHBERBRICBT B8 1 A1 > % matrix
metalloproteinase-9 (MMP-9), tissue inhibitor
of metalloproteinase 1 (TIMP-1) & #7112 & 3
I B P BE DR 21T o T & = V9, ARG
TIRHEBEFELE 2R (subacute sclerosing
panencephalitis: SSPE) {T8BT5%E% 5 DREE
PN SRERRE T B,

L. YA MaA U

SSPE 3 T3 R B ICHB G EEH 0"
W tumor necrosis factor- ¢ (TNF- ¢) % TNF-
o DE QLY FRITE S & KB d % soluble TNF
receptor 1 NPT CTELERETBE I EZHLGNTL
7= ', SSPE QMM T TNF- o 75 & O RIEMY A
N4 ORBEBRESN TS P, HRELIC
KB RIEDHEITHEN, BNOY A b1 > FBN
B ICRBLEN DT RD EEZ N,

SSPE ORFEMEZWNT T Za—F 7 (PNG)
' > SSPE B# 0 il B L UBERY A N1 R
W 2T, EAI O SSPE HF OfER % M
ZCHEBME Uk, MmiE, Bl E b RIEMEYT T b
H1 2T H 5 interleukin-6 (IL-6) EFETH
interferon- v (IFN- v) @ FRIZED LN - = (&

1. 2)e TAINADOHBHERNDOEERETHS
A IV AR 26 R0 B AL R Z A T HT T A
WV AVER %R IFN- v R ERT 2 Z &gy ?Y
 SSPE Cid LR#RD N> (£3), IFN-
TR A ) A BRI & o TR EEZ S
iz,

1 APENTT7Za-—-FZ7ICHIT3
SSPE EDMIE IL-6 & LUV IFN-7 &

Japan PNG
Number 8 27
IL -6 —, IFN-y— 4 20
IL -6 T, IFN-y— 3 6
1L -6 =, IFN- 7 0 0
IL -6 T, IFN~ 1 1

%2 BRENTT7Za-FZTIEHIT3
SSPE BEDRER IL-6 & &K U IFN-7 1B

Japan PNG
Number 3 23
IL -6 -, IFNy— 2 14
IL -6 1T, IFNy— 1 9
IL -6—, IFN- 7 0 0
IL -6 T, IFN~ 7 0 0

FAEIA7OD-IAELUBEL, 247 0-X
AHOBCERICHKIL6 E LA 2580 (R
4y,

IO RZERZEREERAARNERN 2% (T755-8505 LHDERFHAE/NEL-1-1]
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2. MMP-9 & TIMP-1?®
I % MMP-9 & 13 PNG 2 (120.1 + 76.1 ng/

Viral meningitis
Mumps 100% ml), HA&# (1644 + 689 ng/ml) &H&E L DIE
Echovirus type 30 65% War ho—) kL, FRICEME>Z (b=
Herpes simp lex encaphalitis 20% 0.0390, p = 0.0023) (K1), Iy TIMP-1 i
SSPE 0% PNG # (120.1 + 61.7 ng/ml), HA# (939
232 ng/ml) EBEEICPO-IBHEAEES
#4 SSPEREEICHITZ=ZFHI/O0-XR EDiamh-o =, MMP-9/TIMP-1 kil PNG #(1.31
EHRY 1 M1 EEEEFORR + 1.01). O&R (1.83 + 090) EHEHI> b
Myoclonic Myoclonic O—)V#ICkL., AECEEE -7 (= 0.0319,
jerks + jerks — p=0.0009), F7=i1iE MMP-9 & MMP-9/TIMP-1
n=16 n=7 Lt Jabbour 4ME T (n=18) 12 L. II# (n
IL -6 L5H 9* 0 =13) THEREWEMZ >~ (MMP-9, p = 0.0030;
IL-10 b5 2 0 MMP-9/TIMP-1 [t ,p = 0.0412) (& 2).
IL 4 L5 0 1 MMP-9 {3 D 8 FE R O E BT TdH
* p < 0.05 compared to patients 35— > IVERRY 2. —J, TIMP11d
without myoclonic jerks. MMP-9 & 2 HET %, o TR U,
MMP-9 32 K7, TIMP-1 3N TTH 5,
SSPE iz B8 . T MMP-9 E
H. TIMP-1 iE ¥. MMP-9/
o MMP-9 o TIMP-1 MMP-9/TIMP-1 Ltk TIMP-1 b, b 512 o 3 B P
250_030‘_-_9‘390 F&OOB 2E0- 3.0,P=0-0319 p=0.0009 EDETZRB LIz, DM
2 200 " 8 9k — = R OETICES THEE -
¢ &9 22009 E oo 7. SSPE @ B 5 T,
o 150+ — 1501 g NS ETPNIC 0 C A B 2
% 1004 % 1001 E 12 O T U 28R, B U > )RER
E 504 E 5ol Q- 7s ERMIMAPICTFEET 505 H
3 3 300 s 1 OIS BB L
0 SSI;E éon. SSI;’E éon. ’ SS'PE lCon. SéPE 'Con. : 881PE lCon. SéPE ‘Con. {&H[ﬁ Bﬁ Fﬁ %ﬁﬁ 2 {‘&_F Viﬂf*ﬁ[ﬁl
N=24 N=48 N=9 N=33 N=24 N=48 N=9 N=33 N=24 N=48 N=9 N=33 ':P Lzﬁ{fj‘éﬁ;&‘?ﬂ%%ﬂ]ﬁ@@ﬁ%
PNG Japan PNG Japan PNG Japan Ij\] K’.EK L ‘%)_g_ " % ﬁ: L7,
B1 NI7_a—-FZT7HIUVAISSPE HEEOMBEMMP-9, TIMP-1.  SSPE = |3 MMP-9 & TIMP-1
MMP-9/TIMP-1 Lt DT VINT 2 KNRAEFRRETE AL
BTG 9 5 Z EAVRIR
MMP-9 TIMP-1 MMP-9/TIMP-1 Lt INTz.
no/ml go030  no/m BLE & 0 SSPE 0 %5s e
250 - = 250- 3.0 p=0.0412 212 B W T MMP-9, TIMP-1
@ 200 £ 2004 8257 _ T DRIGASRIR S e,
: 150 g 1504 - T E 201 T
g T 4 T S 151
= 100 Z 1004 E ool
£ 50 § 504 < 05
g A S
B by . 0 ooy . : .
Stage Stage Stage Stage Stage Stage
N=18 N=13 N=18 N=13 N=18 N=13

2 Jabbour stage &IIiE MMP-9, TIMP-1.

MMP-9/TIMP-1 LD B8R
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[BhHYIZ]

SSPE 2B %8A A+ > & MMP-9, TIMP-1

DENEE S HERMBERICDOWTEE S OREE PO
Uz A PO VICHAEBWEISR5HE
RROMBDY A M1 2B XU MMP-9, TIMP-1
PEAEMRLICBE T 2N S HOBETH 5,

D

2)

3)

4)

5)

6)

7

8)

9

[X @]

Ichiyama T, Hayashi T, Furukawa S. Cerebrospinal
fluid concentrations of soluble tumor necrosis factor
receptor in bacterial and aseptic meningitis. Neurology
46: 837-838, 1996.

Ichiyama T, Hayashi T, Nishikawa M, et al:
Cerebrospinal fluid levels of soluble tumor necrosis
factor receptor in acute encephalitis. ] Neurol 243:
457-460, 1996.

Ichiyama T, Hayashi T, Nishikawa M, et al: Levels of
transforming growth factor B1, tumor necrosis factor
o, and interleukin 6 in cerebrospinal fluid: association
with clinical outcome for children with bacterial
meningitis. Clin Infect Dis 25: 328-329, 1997.
Ichiyama T, Nishikawa M, Yoshitomi T, et al: Tumor
necrosis factor-a, interleukin-1p and interleukin-6

in cerebrospinal fluid from children with prolonged
febrile seizures. Comparison with acute encephalitis/
encephalopathy. Neurology 50: 407-411, 1998.

Ito Y, Ichiyama T, Kimura H, et al: Detection of
influenza virus RNA by reverse transcription-PCR
and proinflammatory cytokines in influenza-virus-
associated encephalopathy. ] Med Virol 58: 420-425,
1999.

Ichiyama T, Nishikawa M, Yoshitami T, et al: Elevated
cerebrospinal fluid level of ciliary neurotrophic factor
in acute disseminated encephalomyelitis. ] Neurol Sci
177: 146-149, 2000.

Ichiyama T, Shoji H, Kato M, et al: Cerebrospinal fluid
levels of cytokines and soluble tumor necrosis factor
receptor in acute disseminated encephalomyelitis. Eur
J Pediatr 161: 133-137, 2002.

Ichiyama T, Isumi H, Ozawa H, et al: Cerebrospinal
fluid and serum levels of cytokines and soluble tumor
necrosis factor receptor in influenza virus-associated
encephalopathy. Scand J Infect Dis 35: 59-61, 2003.
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(T RPT L) BB RMR~ RN SERIRE T~

SSPE DFEREER  —1 EAGEILEIA DRk —
Host genetic factors for SSPE

T I

s —

[£E] SSPE QBT 1 IV Z (MV) IZ K BT HEO PIREREYYE TH 2, ZOFEMFITIZ
ARABRNBZNR, TNV AMER EBEMERORSGNEEL TS EEZ NS, Ll
SSPE R4E OE R HIER 2T 2 7=012. SSPE BEFICBVT 2 4GB0 - BERNTIEE 275
T&/z. INET, BENG Th2 BAESH U1 IV AER MXA O&EFEN MV ORGSR D
KU SSPE FHEICGE L TWAH I L&2RTTF—F 2MEL TEEN, FE. TOEOMIETH
SNERBEERNTT D, DNATA 707 LA IZX DMBRENEN TIX. SSPE B 0K i B
HICB T 5 RBEADMENERT & U T granulysin &1 (GNLY) 2R U7z, BARANZBT 5K
#77C SSPE 384 & OREE N & M 272 o /2 IL4. MxA. IRFI DEBERTIOVWTI 1 UE AT
DT> &2 A, —H# D genotype THARA EFREOERNASNZHDD, FLEOD
7 UIVBEEIIIMBERICENA D B> 7z, SSPE FEICEDL 2 HREFERTELU T,
dsRNA 07 & FOMES TFB IR T U 2 /SBROMEN B G L T 2 M BRI S T %
BRLU. 12EBEF027THOZEI DN THEBEMT 2T o/, TORE, AARAANTIETLRS &
PD1., 71t UE > ANTILPD1 % SSPE OBRBIEZMEICEE L Tn5 Z EQURIB X 117z,

LIz

SSPE V3B ™7 1 IV A (MV) 17 & B d iR i ik e
FEQ—DTHO, HMBRERFICENIZEBALKZ MV
MBI RN S QPR Z I, FFARERER TRk
ERITIERK> THRIET 5, TOREMTITIE
REAIZ BN, AV A E B RO DE
EREE L TWasEEZSNS,

IV ZRIRTFICEE LT, SSPE B#E i 5 5t
ENEMVIIREOBRTEREZE LRS-
VAR T DFRREER R T & BNTNS, 20D
TEE A, SSPE OREICED > TWBE DN, Wi
REIHOBICERNERB LR THLHO0, &0
IR DWTIEHH SN T,

SSPE OFEICHEEMBRNEES L TWH I &%
RETHERELTIE. 2ERETORBRERTIT

SSPE O#FiEY R 7 3@\ Z &% SSPE RER DI
EREBHSENTVWS, —K, SSPE BF D&%
MR CIE, MiEB K OB T O 51 MV HiiR {23
FIETH S &, PIRERERZT Tl <K
BRI B IRFFURDSRAL T 5 C &G I N TN
%, LML, INETREL ORERENREIN
TV 50D, HBEMFEEIRZHEL I TR,
F4 13, SSPE FE OB LHIE R # AT 5 2012,
SSPE #EEICBIT 2 &N - BEFNHAEZTT
TE /. RIEIMBEZIRO BB DA IV ZAFERT 1 b
H A1 EEOKREFTIE. T helper (Th)1 Y1 74
A>THBA >y —7 0 (IFN)-y EAEEIRE
FL. Th2 91 FhA D OEEZEENTOE Y,
ZDERDOBEBLRMIEREHSMNIT 529D SSPE
BECBIIHEERERTOZABIT 2T/
A, IL4 promoter -590C/T £ % ¢ T allele O ##

IINREFERZEREAMFE AR ZEE ST CNERD (T812-8582 wmMEFMMRKSEH3I-1-1)
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FEH SSPE THEICE <. £724280 T allele
ESia &b —2® IRFI GT repeat 8! allele 1
EREDHEMNSSPEH TAREIIEWVWE NS RN
Bohk?, HY1 I AEH MxA O#EET MxA)
@ promoter-88G/T £ 4T Tid, T allele 3
L O T/T homozygote OHEED SSPE THEICE
<., HeHEMEMTTIZ -88 T allele 23 G allele X 0 %
BWEGSEEERLE Y, DLEOREE. BEHR

Th2 B> MXA FEHBIN,. MV ORI D

KUSSPE RIEICEHE L TWB Z &5 RBLTH

D, KEHEIBLBZBVWTEALEY,
AT, LEROHRICIH ERNTITR> =

DNAXA 2707 L 112X 5WBENFEN. dsRNA

WS T & OBES B X CIHTE SR T 0

BEFLEICOWTOMEREN,. 71 UEATS

TAREHC DWW TR B,

1. SSPECE T2 EGFHREOT71IL &
Granulysin J&{EF - 189G/ T & BUf## °
BERICBIT B MV OFRREEOSFAHIZX

LZBRFT B0, FUIDNARI 707 LA

Z HWT SSPE BEORMIMITHB W THRBNME T L

TWHBRTZBENICRE L. #13FEDE

BRI LEFUIDNARA 707 L1 2 H0

C SSPE f#3 & IEHE RO PBMCs [T BV 5& =T

FBEENT LU= & 2%, granulysin #{xT (GNLY)

DOFEBNSSPEEETHBEIRKTL TR L%

RHLZE (F1), 88 RT-PCR T, PBMCs I

BB GNLY DFB L ~X)L13 SSPE B# TIIIE#

SHRICHEBR U TRWEMIZH 0. R diioBs

TRAHEECEN = (1),

1 SSPECH TEERMETFL T A8 Coiiokn 8 H)

13:119

granulysin |Z, IHERE I NZ4H5TF T, HkEE

#iE T M (CTL) > NK i oD i i 65 25 1 UKL 1T
BENTVS, HOBRAEZITEI®ES I EITX
D, MEPEE. F4dkE ofx O mE
<>, perforin & R THBKE 72 & O AL HI A
FAEEO killing 12@< %, &, 7RF—VR
DOFBICXY, BREMBEEARTSZEbASNT
W5, CTL® NK#IlIC X% 71 )L 2B O
PR 23 peforin  granzyme % & 30l 45 &= M5
BEMALTIHDNTWEZ &2 2ZETE, FH
U< MifaGE M BALIC & £ % granulysin 57
ANVAEAZEL TS EHAIEN S, £ &R
Ogawa 513/%)VR D1 )L X B19 BH4iE EB 1
JVARERHE TS E DRME T A )V A IRYWIE O B E TIliE
@ granulysin @EEN—BHEIC LR TS 2 2R
#£LU7="9, ¥7, granulysin i3 in vitro T A )
AR DO T R - A2 FET B EITLDY
AV DRFEENEIT D Z L b@EINTNS Y,
AFENTTIX, GNLY B Atk o PBMCs T
BERBEL Tz, MVERYT, —BETEH 50
FEEITHENY N4 (CD4 B T #i i & CD8
Bt THI OB 2 5) 23R 2T, 351,
HEOAME TR NKEEOE T ME TN TN
%9, MV By 72 CDS Bt CTL 13RS &t
2BV B MV RS O PEBRIC R B 2 7L
TWBZENS ¥, PBMCs I2B1} 3 GNLY D%
i CD8 5% T Mt Ol & NKIEHDEK T O
RIS & LT CD8 itk T g 0B /e 1k
BERBLTVWSHDEEZSN., ZOZ &I CIL
NS OHIfREEER %2 L /- granulysin O H
MMV R HT 5 8 R RBFIC
BHELTWARZ L2 RBLTW
%,

sHHRAYIC, SSPE g, &<
Stagell/IV @ & #& T 13 PBMCs

2P B GNLY OFRBIT. it
ZHICERTERNEOO, &
HHcHok (M), HKBEE
BT GNLY DFEBNITEL T
WwizZ s, CTL RIEDERT
ZRR9 5 GNLY OFRBUE T
MV O Fige SR O LR A
Mic@< EEZEZ SN DR
&, SSPE BETIE MV iZxd %

Oligo 1D ®IEF  HHL i H
AGhsAD2081 4 GNLY 046 Cellular dafense response
ALhsAOBI 623 ENXE 059 Nzgative regulation of EGF
AGhsAD20403 Bz 064 Endocytosis; synaptic
ARhsAI 30712 ATPSE 074
AGhsARIN415 TOTELE are6
AGhzB221 628 K4 41265 05 Ketal ion. transport
AGhsC1 40322 083
AGhsDO601 07 ORIAY 083 G-protein coupled receptor
AGhsB21141 4 083
AGhsD1 41207 0.83
AGhzB210411 RNF22 083 Signal transduction
AlGhsBt 20923 o7t 084 Actin—binding proteinz
AGhsA0g1 105 cAf? 085 One-carbon compound
AGhsB1 80806 086
AGhsC1607T10 0.87

CTLABETLTWS ENS L

WaEFELTBY, £z MV
R U o o — 0 R RS
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B 1 GNLYmRNA QEERIEE RT-PCR (SZ@k® L 1EIMH)
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associated gene 5 (MDAS),
LGP2 @ SSPE 4 & O B # %

3 i = 1 4 {

FA=g.%5 1 i

i)

Y

pression levels of 519
—n

e
L=

-

Relative expression levels of 520

Relative ex

-2 L 1 i) -3 ]

na tu
T
.8]
&
HEEH

SNPs 2 flWTHEIFT L. T
FNDOEBEFIT DWW T Hapmap
Project'’” iz X 2 WM a2 B E T
MHEDOEWSNP 2R L,
SSPE B8 & & Ifl %% BE & © 72
1E % % B i D W T TagMan®

SNP Genotyping Assay ¥ /=%
RFLP 2 HWTE G FRZRE
U, WM ZEBREICKVEER
HxEfr-> 7., SSPE [EEEZEIC
BEE A & b NS EIEED
SNP & @t L7z,

Mormal SSPE  Measles
{n=23y (=30 {(n=0

SHRERRICBALECTL OERNTHD I &%
#£%%& 9, SSPE OHIRMRIEE DHRICH H T
W EDEREMED D B,

RIT, GNLY & SSPE 34E & DBE Z N5 720
2, ZTNETIRBRESINTVS GNLY D 25 D 11
HL 8 (SNP) o> % Assays on Demand™ o #&»
FIHTIEETH > = -189G/T L) 4212G/C D 2
DOEEICDWTEERIT&To k. 2 DDLET
SERBEEREEHIIH D, FOBRTHBIUTY
JVOBEREEIZIE, SSPE B & IEH W RE & ORIITHE
BENRALNRNo /2 (R2), LE>T, GNLY
FDHDH SSPE OfE ERBELRERTH 5 & idHE
ROTBZENTERN D2, ZD T EITDNTIHL,
GNLY ORBK T nFi o R
KT ERTH LML S
FETERVY, 5. GNLY OF

B2G#H3 58T 0 SSPE ©

FEICBE LT BRI D W 1.5 T

THRET D HEND B, > 4 o5}

¥ ¥y ]

2. SSPE [c#173 dsRNA RsiEsE = 05 2 of
T OBET B UM 3 4 R
SSPE D E XM ERZM 3 2

WY 2k-nic,. BREEICS ;%-0-5- §4

7% SRNAORBBITTHL o 55

toll-like receptor 3 (TLR3) B B ks

X O 4 A E & N e retinolc €45 g Ll

acid-inducible gene I (RIG-D), )

Mormal SSPE  Measles
{n=23y n=30 (=7

RIG1, MDA5, LGP2 T3 EIRL
7= SNP & SSPE & O fficE &7z
B E A LD 208, TLR3
@ ¢1234C/T (L412F) 2825\ T SSPE #£ & 1E
WNBOLEBEECEREEEA LD, TRDE,
T (7 78TIAF) 7UM, SSPE#HTHRIC
EHEETH - = (41.3% vs. 27.4%, P=0.028), X
1z, ¢1234C/T (rs3775291) OiFEEICH 5 3 DD
SNPs §#bt, — 7C/A, IVS + 7T1IC/A B LV
¢.1377C/T(rs3775290) ic DWW T RFLP #kic & D
BETHEEZREL. BEEMEITET o 28, mEFHRT
FUNBEEBICEEZAEDRND =z, L412F O
?D SNPILIETOHAANEZNHR E UZHATEEL
TWBZERMEINTVBEN, SHEHOBIHTTDH
L412F &4 3 Dd SNP 13, HE#EATH#HIIH D,
Kz L412F & ¢1377C/T 13 D 1 THRAeITHEH

2 GNLY mRNA 0 SSPE /%HiBIESE RT-PCR (3z@t® L UEIM)

3
™

RIGI®O 7 vy 2 U —4FThH
% melanoma differentiation-

Stage il
{n=17)

Stage Wi
{n=19

Stage NV

Stage Y {n=13>

{n=13)
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B 25 ffElz > EEER L > TS
20 REITR U L412F 2B,
I5FZBOLRR ZHET ALl

A FicE#RING, ZOEHRIZ

GControls  SSPE - "
Gmrm =124  (n=AD)  F-vake TLR3 DM ER DLV ELE
—189 n &) n 6 Bz, dsRNA O#5&Eih &
B FsERr LTEROENHEINTHS, HiEE
TT 45$’ 1423;‘ NS AL DT EBETH DT END,
GT 5242) 20 NS g 2 -
66 2702 5615 NS EHEEMOBEESHFMNEDL> T
TLR3 & dsRNA 0O#&02L3 5
FU S8R AR B B, D THHUE., HiX
T 14267 4860} NS HRERDORRB T IV ABRITBNWT
G 10643 3240 NS

TLR3 ZA L BRREL T F I

LTWe, ZRH4DDS NPsizkaNTady 1
TR BT o & 25, SSPE B & IF B RO R
T— 7C/IVS + 71C/412F/c1377C NTFu¥ 1 7
DOHEEHETEREEZR2A LD (41.2% vs. 24.1%,
Pc=0.024),

KEMIZL D, TLR3 ® L412F £ 8i%3 SSPE 0
FBIELHEL TWA I EBNHLMNI/E o, TLR3
% RIGI 72 & @ dsRNA 83713, w1V RS
ZHIBEATHRATZ LXK TIB A > —T
O OEEEZFEL., UV ABPIINT 2088
RABTBNWTEEREEEZR LTS, FKEM
ZBWTIE. BB U IV BRI 2 9 e
OREII RIGI NEIZBHATNnEEINTNVWS,
—F., HRROMBETIE. RIGTIZIFEAERBL
TWAEWDIZH LT, TLR 33REANLELN. &
WM BEFT 2 RS 5 7 A bt b TR
LTWwa®, LkssT,
PR R T 1 IV AR
T2 BRAEEREEIT
1d RIGT & © % TLR3 235

MEfiEN S Z LTk D, SSPED
RRERZEICEET S RENEZI NS,

3. 74UV ® SSPE BEICHIT2 MxA, IL-4, IRF-1
H LU TLR3 OBETFHRR *

SSPE HEICHENICHEEG L TWaBEIAER %
BN T B0, CNETOMETHEAALS
WTSSPE RIE &L ORBEENRA EHENZ4DDE
BFLEIZONT, 74 UE APV THREERD
BN AED ENBNERE L 7=,

% 31 MxA — 88G/T % #I » IL4 — 589C/T
SEOMTHEREZRT. MeAd — 88G/T £ ® T
3. genotype #f #, allele 5 & & b T SSPE &
FHEEFWBEOMIIERAEDRMN D, TT
genotype IZ DWW TIX, SSPERFTL <. HA
ANEFRBOERZRLUZED, BETE RN &,
IL4 — 589C/T £ &I T3, genotype #HE TiZ CT

3 SSPEREHIERTREECHITS M —88G/TE LT
4 —589C/ TR genotype ED L Ualkle HE(T1
U o A)CRaRe kv 3] B, —Ere )

BLTwaEEZONS, £ SNPs GControk  SSPE QR [95%CT Fvalue
7=+ TLR3 i3 X g s geie GM —q!ggef I
PR enotype )
? pathogenesis i & B 5 L GG 60 GOY 31 G20 100M57-9a 093
s % - GT 56 (47% 24 (40X 076[040-1421 039
?% O HBTA VA EH TT 4 @9 5 6% 263[068-1020] 014
CRNADAINVZATHBY Total 120 60
s AlleleJHEr
LA BFANTAIVATHE, G 176 73% 86 729 091[056-15] 0.73
TLR3 %41 U - S5 R Sh T 64 @27% 34 (280 108[066-1771 073
AN AD BBBRIBEREIC H4 —589C/T
Genotype$AEE
U. BERRRYYE =5 EHE 2 GG 13 51 1% 4 m{?ﬁ 058 ?”H'% 0.36
R 19) cT 53 (44% 36 (60X 1.89[1.01-3 0.04
TRRPHE TN TRS T 54 (45% 20 34% 0610032-1161 013
TLR3 O MIfLIL K X1 > ol 120 60
i UH Y BEEEF—T7T c 70 (33% 44 370 117[078-186] 047
HooA4I Y FUE—k T 161 BT 76 (64% 084 [053-134] n4?
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4 SEPEREF IFENERCHITA TIRIc 1234 C/T L1 2P
% 8D genotype A ES JUalkle 38E (e 2 A) (kN

V3. —EEED

SNPs GControls SSPE OR [95XCT} P-value
TERS c1234 CAT (LA 2F)
Genotype$HEF
GG {LL) 2 3% 21 Q18% 0.6 [003-071] n.oa?
CTUR 40 6G7% 51 438 210142517 0.002
TT {FP 18 (30% 48 (40X 0.64 [033124] 019
Total 60 120
AllelSEET
G {L} 93 (73% 44 (72% 091 [0.58-1.43] .70
T {F) 147 371% 76 8%  1.09[0.68-1.77] 0.70

genotype NSSPEHTHEICL K A &0 57208,
allele R CIXMBRICE 2 A DM /=, IRFI
GT Y E— b £8® genotype #E @ 737 Tid.
FUNTETH, &7 VINOHEESFATH, SSPE
BELEEWMROMICEZIAED NN, &K
413 TLR3 c.1234C/T(L412F) £E O it B TH
% /3, genotype # & T3 CC genotype 7% SSPE
HTHEICD L, CT genotype » SSPE #TH
BitE<Aa Loz, LML, allele HHE TI3W
BHMicEERA LD LN 2,

alelle FHEIZ D WTIE. HAANIZBWTSSPE
BETHENAERIIE L., SSPE & OBEENR X
NEZA4D0BEBETLEEDHZ T VI (MxA — 88T,
IL4 — 589T, IRF1 GT repeat allele 1, TLR3
c1234T[413FD X, 74U E > ARBWTIX
SSPE B E L EHEMNBOM THEDOENA SNR
molce LIEN>T, 74 UEAIZBWTIE, Z
N5DEMETFESSPE S OBEIZHSNTTER
Mol 714 UEAIRBWTHARAEFFEORHERE
WESNRh-HEAEL T, —EROBEFNY
BEOBWIMAT, 74 UE>TRHEEREKRLT
RBREORERTOBEENRKZWITEENE A S
Nz,

genotype BEICDWTIE. 114 — 589C/T £%
B LXK TLR3 ¢1234C/T £ &8 13 CT genotype
NSSPEHTHEIIE ALV ENZ., TORE
X, TT genotype DFHEICTIZIEZENA SN D
el &ins, Talelex AR A& LRI
susceptible allele &3 2 7= 355, ERIIKETH
%5, LML, TT genotype 3T DR W SSPE &
BE L TWaEE, BEETIIORNDRT <A
D, RELTZIDI A TOHEEMELS 2> TN
HAEE B B ETERW, —F, TLR3c1234 ®
CC genotype O#EE 1. SSPE BE THEIZEL,

CC genotype 7! resistant allele T& % w] gl AR
BN,

4, SSPE [C&I1F 2 iMEIMEEIRIE S FOBGT B8R
iy

SSPE 8&1C B W I DB 1 )V A& & 1R
BRICRB D A ) Ak B IFN -y OEEMET LT
W3 Y, T U L EREERE D MIENCBES L T B HIE]
MERIFIE 5> T 5 SSPE FIE TR L TW S & S
M T B0, SNP 2 W TEREN R 2T o
7=, 8 & {x T (CTLA4, PD1, BTLA, CD80, CDS6,
PDL1, PDL2, HVEM) ® 20 SNPs{ZDOWT, HAEA
#£ [ 12 3 W T TagMan SNP Genotyping Assay
AT genotype 2RE L k. 2P, MERT
BT 3T T B CTLA4, CD80, CD86, PD1
B L TiE. BT 4E 55T SNP 22| L. filt
DB TIZTDWTIZ Hapmap Project 1T & % 1§
EBEZBICRICHANTHENRESIN TS SNP
ERRL, BaTEEZIN-TE5XD1THKRE
D EWSNP % tag SNP 7/ 552 U &, KIT,
Haploview 2 L TN 0¥ A THEZ#EEL
BT 21T o 7=,

T O # RPDIE R F @34 Fi ® SNPs
(rs4656739 G/A, rs4978592 G/A, rs2227982
C/T) © SSPE 3% & % 3Hg [l @ minor alelle
BEICHARERA LD (N, P=0.007,
0.007, 0.017), PDI Tid, rs4656740 % & /-
4 7D SNPs Ik BNT 05 A TOHEEIHNT
HLEREREMBHOMICEEZE2 A LD (GCGC,
P=0.022; ATAT, P=0.009), A A NEFTHE
ErEHEDEPDI BEFIIONVWT, 70 UEA
EHTHRBOMBTEIT LT A, £SNP O
minor alelle JEE TIXAEEE B LEDIRMD D TN,
NTOF A TRENTNEIRETH o 7= 3 # Fr @ SNPs



SSPE D FEFEER

DNTOE A THE CTRER - SBRICEEEE A
7= (GCG, P=0.011), FR4EE & exon-intron
junction ®3— 7 T A TIIMER & LR D
HDOLZENIA SN 7=, RIZHAE A SSPE &
FEERENE T Y F IR MEEICBNT, Kl
MEEIRM 5 cDNA 2{ERL U PDI BEFORE %
s U7=& Z A, SSPE B T3 PDI BEFREMN
ABICEETH- = (P<0.001),

BT A AR A IV ABREHCD 8
Btk T MR, L /=7 ERB IS Y1 G
A VEARBEPHEBEENMET UARBIZH 208, %
ORI TIIPDI BEANBETH D &N
DHFZEEL TWBEZENHASHIZEINTNVDS
2 SEOBEERTTE. BEAETZ A UESAD
2 DD%EM T, SSPE # T PD1 BT D GCG NS
0% 14 7OBEENEL., 3 5ICHA A SSPE &
KIEIMERIRD PD1 OFHBE N EQRI N,
PD1 BRFONTOY A TIZKBRBIREDEN
IZXD, PDLERUEMHIT 7 F IV Nk @ Z
ET. DHDORB I IV ADHRIEAR T4 &0,
AN ADEHGRREREF L TLUESWENRDDHDT
rnhEEZI N5,

CNE AN

FaNINETICHE~ SSPE OEFAIBEER
T 2HRAERN L. ZOSBFICBITHED
R, SSPE OFAEU X 7 OFRIRFIETH. &
BF ORI U REEDRBIR, S 5I3#H LA
BIEOHFBIZORNE D EHFaINS,

#

T EWEFWESSPE H2204 (Hnd)
DF 4. BERMIMZ ZREWEE0W=2EH 31 fi
BOFEFITHEH N ZUET,
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(2RI T L) HBEELEENAE~REN SRR E T~
SSPE 239 3 UNE Y VN AL

Intraventricular ribavirin therapy for the treatment of subacute sclerosing

panencephalitis (SSPE)

xR st BN OEF

[BEE] #mAaME ka4 (SSPE) I2%t L. inosiplex < interferon (IFN) 12Xk 2580 ThH
NTVDN, ZORRIZEETIE RN, Fxid. U1V A OHHE % ]9 % X113 SSPE 5%
T B IRIBEEITRD 95 EE R, HBEEBICHWETINITBWTERH O 1 IV ARIHR
2R LR, ribavirin iIT@BN =R 08B B Z L2 RH Lz, £ 2T, IFN 0% 5 TIIERK
FER OETHIN A B o 7z SSPE BFICB T ribavirin BEREE. 3 5ICIIHERNR5#
HEERS. RIFRIBEREZ S, BIE ribavirin BEOFRE L REMERIEL THWDH LTS
TH5, FFECELIRBEINETOBRBERBEZHENT 5,

Key words: subacute sclerosing panencephalitis (SSPE), ribavirin, intraventricular

administration

HREEEER,. UNEY > HERNRS

1. [ZL®HIC

o2 ML M4 B K (subacute sclerosing
panencephalitis; SSPE) &, WBRERBBXLZ
2~ 10 FEDERHMOBRICHEMBEREZZL,
—HIERIETHICHEEL. REOHER. HEYR
BBEROEBCELAO—UA N ABIETHSB Y ,
SSPE 3 O I#ikk & BB 1 IV A ITERZ D H 2
Ml EEEETS &, JURMIERS Y1V AT
DTEBL T8, MRk et TR 1
WA EEELUIRANRBRI ANV ARG ENS, &
nanbhbw s SSPE w1 JVATH S, SSPE 71 )1
ADBETFEBEOHRBUAINALHETSE, M
BT, FERTF. HEETRE BEEgZzI—
R 2EBETFREENALN., IR EREY
AIVABEETERN, HD5WIHEERREND S
BREDEMFENRBICBEETLEEAOSNTNVS,

SSPE BEDHEREEADE, MEMNSEIEL &
%, BECBISBROBZBEDTHEL THR2,
FER LRI O BBE T3 1 IV X OFEB IS IR
WEL . FOBRFROERITENT A ) AFRBNHE
me s, $hkabb, BRIRENS SSPE Y1)V AD
HEREHICBT U TIMPRE AR L. BRRERZE
THIES RTINS, Lo T, SSPE w1
VA DR ZZ2WHHIT 2 Z &N TENL HR
DOEFTEHEIEL., BELEDDEEZEND, BfE
¥ . SSPE |z % L amantadine?, inosiplex®®,
interferon(IFN)*?, cimetidine'” 7z EA3: A 5 h
T3, 5O THREMNICAEIIENGER SN T
W5 Dt inosiplex *IFN Th 3%, L L. =D
PRI ELEEAT, 2<EBREOFIBDIRNS
THEET S, BENPQIED Bz n
TH, EFNRTRIZEDL N Y,

I BBRERREEFR/NER (T960-1295 BREIDEAR 1 %]

2 REARZFERERFZNER
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0 T T T T
0 2 4 6 8

AAAAAAAAAA
Ribavirin SZEN#EE

12 14 16 18 20 22 24 26 28

G A

K1 NLRY—#BUL SSPE EFIVICEIF 3 ribavirin D BBENR

2. HBIEEICHBITS SSPE IS IWLRIZHT B
Hiryq L AR P

SSPEY 1)V Rz L. BEFHINTWVWS
inosiplex ® IFN X 0 b H 71 IV AR O & W
Fd X, SSPE itk 2 HizinhEEICR S
EEZOND, TIT, IN6DEFENRIES
LT RNADA N RAIC LM ROHRE S 24
DHE AN AFNZDNWT, SSPE U1 )L ZIZHd %
MR Z S E ECTHBRAN L. HHLEY
VA, BFICHBWTSSPE BFR L D Bk 1
7z Niigata-1 ¥k Tdh %, #EL &EHNL, ribavirin
ERO20 MEOMBEFENRE, INETHREN
» D EWE XN TS amantadine, inosiplex,
IFN 23975t 23 BETH 5., ¥~1r0SL—h
IZ Vero fil8 O Bifg 2 1ERk L. Z iz 40-50PFU
(plagque forming units) ¢ SSPE v7-1 )| X % #:f#
Ulz. 2HREHIRER. RERY IV E2WhERE
L. iz OREOEANEZT, 0.6% AF)Lt)lo—
ASHEMEEMEEBL /=, 5 HHEE%. SSPE
DANACKD TS 8ERA. ¥HeaEh
W hO—)VO75—2750 50% #9253
FBEZKRD, Iz 0% EHEREE Uz, Bt

L7-3#I o, 3-deazaguanine, pyrazofurin,
ribavirin, EICAR, 6-azauridine & 5 f&¥E OER
FEGE IFN-o 2IFHRBE (BRENICELLZX
THRNMNEE) KDBENVWBETSSPEY 1 IILAD
HAEE A W& U 7=, Ribavirin i, SSPE 1)L A D
75— B E# 10pg/ml OERE T 50% 12, 50u
g/ml Pl EOEE TIHTZLITHH L /=,

3 NLRAZ—%#ALSSPE ®FNLIZEITS
AREDER

SSPE A WA ENLAY —DHEBNICERET S
&, B 3 ~ 10 HTHHENEE. 247 0—X X,
FRE 72 & OMBIER ZFIEL. 6 ~ 20 HTHLTT
%, W BT, BEERIESIRBHRESERS
hz'™, Zhoid, BHEKLESSPE&RETHESh
HIERTH O, WMikFIRTHB, Z®SSPE £5F
IV RWT, #HEEEESSPE 1)L XL T
ShE %R U7z ribavirin O 1 )V 2B R 2 RE L
7o 3~4EBDNLAY —DEENIZ, 500PFU
® SSPE 1 )L 2 % 10 BKREIRET 2 BIEEREL. ¥
B )V A% 12K I 24RBH L1210
E3KFH 2 BN G Uz, 56 HRENEROHI



SSPE I3 % U NE U S INEENTE ASRE 13 1127
5 2 i .
= TP 7 LA B
(PEU/g)
10000~
O PBS g H8:
10007 @ Ribavirin g5 52¢
100 T T T T ’ T T /;I ’ /;;’
0 1 2 3 4 5 6 7 10 20 56
A A A A A A A A A A RIS 2K
Ribavirin BEEHN# 5

B2 NLRI-BAILSITBRERESSPE DML ABDESR

RCOFEEBERL., BHOBBEDREHEL 72,
BB, U A EE% 3 EE TR r
U7, Ribavirin i3, 5 BKGFHICEFERZY
# X 8, lmg/kg/day T 40%, 5mg/keg/day T
80%. 10mg/kg/day LL T 100% &L= (K
1) ", Usm L. 40mg/keg/day D5z & 0 H%
IMHEHL 7=,

Ribavirin 10mg/kg/day 25U 7ENLZRY —
. 2FINERFEL, EELENALAZSY —id4 ik
IERZEE ST, BEEDHRIahoz, FIT, Z
OREBIZHBITBMANTO SSPE w71 )L ZFEDH
ARz, T I ABRPIERIFIINL A Y — 2%
B U N D et SSPE w1 )L 2 B2 BIE Lz,
PBS # 5 RETld, w1 )V A 24 B L 0 120
RERNC NI T IV X BIIEML., 0% 168 i
METEENFRLECLE. VI ARDES
flivx 15,000PFU/g TH > =, — 7., ribavirin i
BRE T, % 48 BFRIC — B 300PFU/g 1752
L7=d, 2 0#%E3EA U, 120 B DA VR e
TANARELBREE NN 2, B 10 HE
ribavirin 2 5.2 fkE L 72 % F 1L U =08, BEHM
D L6 HE T, BPEMET 1 V2 DEAEIR A SN h-o
= ("2) 'Y,

SSPE £5° )L BV % ribavirin O F%hEE %2Rk
D50, LKA O ribavirin §g 5 % HPLC
(high-performance liquid chromatograpy) & 12
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Hif.
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Ribavirin j3, #HOERIZBWTROKED B0
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% 20mg/kg, 30mg/kg & ¥ & L 7=, Ribavirin
BEZTHMMSEL THREKREEREAE L,
NEBOKRLE. BEORET S 1I5EEHOBRE
#% 3EFMICInTE S B 2R L, HPLC %Iz & D
ribavirin @ ¥R & #%E U /=, 17 ribavirin &
BV, BEEKkEEIC 13725 209 4 g/ml iz k
& U 7=, Ribavirin o fii&» 5 @E N OBTIZLLE
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Supportive and special therapies for influenza encephalopathy

Their scientific background
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