BRI

Meningitis

[1] DAL EREE Y

@7 U £ 4 — ) (200mL) 2V, 2, migEE

[2] $REEREm

BRAEFAFEOEE D 3@ D64

@Qot74 4g/ 8B, 92, HigEE
@z 6~8g/H, 43~ 4, AESHE
@t 7x5vI R 6~8g/H, 73 ~4, SHHT
BJS LGS

Dz 6~8g/B, &3 ~4, SiGEE
BOSLEEE

Qt7+5 v R 6~8g/H, %3 ~4, HiEHE
B Uit ERE

O L = 2g/8, 42, Sk
BAFDU UHEEE T K OBRE (MRSA)

Ot av 1o 2g/H, G4 F i3 2, SiERE
(3] Einaasn

OO OIOEFIZO)

D1 RaF 400mg, &1

QU 77Ty 450mg, 41

®Es74A K 1.5, &2
@A LT he sy 1g, GREVEAD, 2~3AA%2~3E/E B
®zF>rTh—n 750mg, 1

(4] EEE(EITTUT NIy H ) BEER

D@z, QvERans,

@7 7rESY 5~10mg/H &k WA, # 18K TI0~50mgs THE
@7 raFn 8g/H, 44
@y 7hy . 200~400mg, -1~ 2, MEHE
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Bursorason

o ™7 A L MRS I IS AHERE A UL T, BRI ERE LEE Uk, BALN
2 AR, KB ERBE Y AN AL EDBERPEDLNDIEE, JETFVIARED
BIEEITS (624EBH),

o MIHIMEBIIE S DIBERIC H Tz > Tid, BEARFFR, MHARE & VMR ERBER PG DI %
AlRBABOREER O < HEMHNREERET .
PE%E@%%%KH,H%ZN7h5AﬁK<,%ﬁ«@%ﬁ@&mmt7«yﬁ7
FUTFEYYFRYTLICTRX), 1325725 (2 748 F LU T L
CTX) LY RFUTHEAN—TBHEZ U2 (TrEYY Y I ABPC) RS —RET
B2, TOEH, FMIEESE, PESE, 8UF - BREORSEITD.

o HEMEBIIE R DB A XTI F (A VZFYRIINH), V772 r (U7 72EY
Y IRFP), ES¥A R(EZYF 2R IPZA), AL T Aoy SM)EREBIY >
7 —)L{(EB)® 4 EHENIEEN ELEDETH D, EEFTIE, BIBRERR7O4
K30mg/ B HEE, —MICEROBE 3 AAMERIAK 22 Z &M &<, MESEEDEIE
Bicbt+oEEZHD,

CHEM(EIZIY T Ay AR)MERRI A X RETOBNEREELUTEEZN
TWBY, 772/ VRTYIAFVEGFRT D, 77V F /5% 7 F7¥EIZERL
3~ 6 BT EBEEET S, BEFOSLRVWANS Y 7 LA Y DRG b —RILLTEY,
SESRE, HHVIREORSOLIRTH S,

femtozs- 22

S MEBITRULFEROEZTTNE AR, Yavd, BEERMORE, S, HEIK
i, & = CEERERE, BOMERSASNDIETHD, FEE, BEELHAT D,
~ﬁﬁm%umﬁbfkiﬁﬁfﬁu,mﬁ,imiﬁé%ﬁ@kﬁmﬂﬁm@%ﬁn&
. B9 5,

o INH, RFPOFF#44ekEE, INHOKMHREEE(Ey 3 vB.0#kE), SMOFE 8 ik
BE@EhEE, FASERE) i 1A RBEIRESNETH D, PZARRFESE,
ERB A, 5. EBIC & 2EEEEE IR L SHNRBZ2 21T,

$ TP UESYOEE, BREESORERLUVABBRE(T T 717 Fy ), B, E
O ERE, ARCTIE, TEF, (RME, BRERE, SEORT O FOFE SR £ G
95, £@PisoN2EIPERIIC, B - BRIERED, 270 7 o0E BHERERES)
Y, mE, RB#kzE, [EBK BUN, 7L 7F = z8EWHEITL, H5EET 5,

| EEE

YIRS IR, Ty R/ VIIFIRETCERESHREI NS, BRIV IOVE
FI)OUIAVRR, TrryF/ L EOHERIBENEECEBEESEETL, V77V
BRIV 7 —NOHEMETE2HET 2,
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Ak, BEHEAJDAZ B

Encephalitis, Herpes simplex encephalitis

[1] BEA RIS BONDES

OniE—8IR

OvESy 72 10mg/kg, 3E/H, 200mLOWEIZIED, 1EEUEMFTERE
B, 14HTHE

@75 4F-A 15mg/kg. 1E/H, 500mLOBHICIBAL TEBHE 140

[2] BERESFONDIES

®, @xi®

ey rEizigh) V> 10~20mg, o< YT

@7/ X— 100~200mg, Frik

@7LETFY 125~250mg. Ak

(3] BIBEEE#DBA

D7 VA — 400~600mL/H, 42~ 3, Sk

(4] DA L ABREORRTEE RIS LT

OV RN S =Ly 500~1,000mg/B, 3 BESEHHE ERCE->TRI~27—0
B
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fasorion

o MBI, KB THEELSOEBLBERFTRETRY. WREG, WEATR, B

EEHCT - MRIFTR 2 E2SEICLTCRK2ED D, BRIIE71IVR, MW, KHE, 7
DAV RELEIZHE3M, A NAEREE EERICHERT 2. kAL PCR
(polymerase chain reaction) Bz (AL~ R R, KE - WKANVAKR, BARBKR, 1>
70, LY TR, BEYVANARENCEDZBREECEEEEET 555, ABRBLEIL
() 7 1L A% & U T OB R UILEICTA S,

o Bl AL AR A MBS TEONDIEES, 77O/ ES Yo R E)DSREBEICH S
3, ZOMBIREE L THEMANRR 7R TEICLZD, 280 &L 2HEER - s
K, HRIEZICHED BRI LBIGIZR B,

o BIEF DERFUIU T, 7T+ -A%EMT 2,

o IRIEEE, RMBAD KBETFHIRZVY VR, 7 2 AREHOBREEITI,

o WMFRIEITH URD I HUREE AR ET D, Wy, 7/ 8=, TLETFU%
YowE, a5, ElTE 2 WESERCE, WMIRERTT LA LORRAE
BEATS, '

o IRIEICIT L TUEL0% 7D A4 —)b, 20% 7=y b—LERWVD,

s AARE I, LXM=L REOEREVPRALSNTNS,

e R XA AN ARS (MER) ICHL T, 7/ ¥ 5mg/kg, 2[6/H, AR,
e TURMERN 4, B84 (acute disseminated encephalomyelitis ; ADEM) :
B, B, AV TARECH-STEREE, BEE2E0 %4, TRERENEZ SN
b, %1z, ADEMIZ} UBIERER 701 FOBIEHH D,

e hEY TS EZVRAEITIE, EUXFIVERNT TV ERVDY, BARTIEFIK
BTH D, TAXEHITIEI A RGBSR LB (www iijnet.or.jp/aidsdrugmhw/) \2 K HH
TED,

| FEor O

e ES Y ADEREEE TN ARE, OETHICL2BEER <o, 1ML
ERTTOEESE, QUEBI TGOT, GPT#H EDBE AN A SN DY, MRS
BTHD, TEEEERETCENITBENSREICE 2B ENTHREN, &S ITHES
YERB|ERIT, HEORER SEERS,

o7 T -Alk, OBKETS0~700mLOBEE S LEL TS, QBMLBk, M/MEO R
4, GOT, GPT, y-GTPO L&, AHFTHRE, HBEEELEOMEEROBESH D,
TS OEMIGER, BIE AR UBBEORED H 54, BIRTH B,
LY Y IR EIAICER, 2k, MEBRTE(VEA—L, =y b ) 3ER
HREWCEET 2,

o)) X RO — L TIZREOSER, MLEHRMCEE, £775 >, BEEET I F
YRBAZRTSH 2,

| BEGEE
YES w2 RETLAVEERT B0, hHEleDBEEZET S, [FE R 52 ]
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1. RRZHEDS—F 2V W, TIVINA =,
LB — /MR R D

PR BRI 2 B I R R Ve AR TS AR e Y IR
T ERET MAAE BABN

d U oIC

=%V 2% (Parkinson’s disease: PD), HIRZMES S—% >V U (Parkinson’s disease
with dementia: PDD), L E—/NMEEEIR (Dementia with Lewy bodies: DLB), 7AW A < —
7 (Alzheimer’s disease: AD) %, EIEZEORINIZE-> THA T2, EtLicBIsIns
DEBOBBEMRIEIZISIEE 2T wE A, EEIZAHL S50,

EA. PDD < DLB * AD ZE DRRMRBOEZICH T 2HES

9, PWEEOMEND 3. FEEOBHEEDRIT SN TREY, TNFNOBMEES
LW LB E, B BROBEEDZHEELZH:-TIEHH 5, Stevens 65V, #h
BERICEBIT 2 65 U EOEEE 1085 400w, BIRSHIERE T742b5, DSM-1VY, ICD-
10¥, INCDS-ADRDA®, NINDS-AIREN®, DLB consensus®, Gregory & Hodges criteria”, con-
sensus on clinical diagnostic criteria of frontotemporal lobar degeneration® % Fi\» T Z N Z N D%
MWREZZW L6, W20 0BL-oEBOBMBEERZE L > TR TIEANEL CBEET 2
TERERMLE (K1),

—7%, PDD - DLB - AD O#EEFETICE WTIE, FATICLOFESE - WENSEIER 2. F
7o, AEICE Y BEMONRADFERBR O B4 5, BB LT, EFINEIC A 72054
D&, FRITEE?S(, 4L OBE¥FAEICRBWTZOERNEERERZM ST L b+t
wF’m"il%E,#iﬁ_S‘d% 5, ZDXI)BEDPS, FREBROEANFALTHEED MBI L »,

FIROBESIE T, BREDRDTOBERCEREL KOS L% <, FIAIE, 65 KDL

LOERTOMER S\, AD OFECBVLTIE, FREERE L RBICSNG Z b5,
65 ML LOERZFENGRE L 2EHEOP TOBRERDLHRR 2RO 2 T/EIS >, —H, PD
KB TR —RERTOEBEERCERBELEHT 2THENL L, AD 10 A D OFEEL
BLIEHw oS, £/, RAENRD, BEL2ARE LAFELH 2D, 2ANERNR LT 2
Z &%\, PDDICBIL T, PD HicB T 2 HIRE AT 5 PDIEMZHEZR L, PD EHOHT
FARZHT 5 PDAEFIEIC X ) 2 DEIGEKD 2 D%\ >, DLB BT, *OBWH4R
B 6 HIREIC KT 2 DLB B DO L 384 %2 R 2 T/ELE . H212, SEH o DLB

L RREHE) =%V Y VI, TV C—IE, L E—MAERR OB (Je1s ] 49812804
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A,

NEY,

1 Overlap of diagnosis (CCHR 1 & H 51, —H#F&ZE)
BFEIIRERI B % R $. AD: Alzheimer’s disease. DLB: dementia
with Lewy bodies. PDD: dementia in Parkinson’s disease.

VD: vascular dementia. FLD: frontal lobe dementia

ERIE, BB \RER L REREEERD ) 5T DLB D HY 58 &% ROIZMEV S, £,
BEER I W7 S N FREG 0 9 & T DLBEFIOEI &% T b D, AD L DHETEE L %
EELH S, L L, SN OFSRES 2RI L RAEDSHEICE, PDRER%E E4kic L7z PDD
WCYEWEERF Bk L TV 2 EEEME D #E Z 5N, DLB OEFEHEBEICB VW UIHATEOREIEZ S
N3 Z0kI, INEFTOERCETIEERAENSL I, ZORERBEHBSETL b oL
BEZRWIL, %ﬂ?h@%&%’@%ﬁﬁﬁ&‘&&:%b% DPERE R BT 5 2 LS T
0 FORIESDSHH, PDD - DLB « AD OFEFHHBICIIREI 23D 5.

EB. AD OE%

—fic, AD OBEFATECRETHEOEEERER T 5. Kic, MNERES, PD k& OMHiE
IR, BV T IER RS s & DRE L RANCETIEORE 2 5] 7 KR
B, PRBHSEETE, SEOLY I VRSEPRRPER EORRZEERITI EPHSL
NTHLILEMERPEET2ILICED, AD L2WIT5. LaL, @FD AD ORFHE
BT, BERELEHBINT, FORMERELETINRIEBE L EI A5, BT
LS Eaialint TN Tns LizSndky, J07kd), BFRECEWTAD L2Hi
nf:‘aﬁ{ﬁﬂ@qﬂ;: 1% DLB %2 ¥ O 0ER 2 R TEEPEEL TW A HRBEDEZL 6N S,

1990 £ LB D 65 B Lo ERICE T 2HEP AD OFRRICHET 2R e aTHas L,
B ETCK E DEL PR, FRIF 35~108, FLW6~THRETHS (F1). —75, AD
12~65 DEZTRL, F 3% BETH . T7bb, 65 MU EOERICBT 2HARDOHEEIX 6~7%
BET, 20550 20~60%, EROMNIBEENAD £EZ 505,

iy, BEUEKILETICE W CEEREROEREE 1990 £ 5 10 FETHEL T 523,
JED AD OSEE ZMOHEIITIF KL T, IHITRRIICATAS &, BER (1980 £F:
56 4, 1990 4E: 82 4, 2000 4E: 137 &) RMEWE (65 MU EOERICE T 2EHE (%)

[T61S | 498-12804 1 FREPEIA—F VYUK, TV, TR, VE—/MEEIBEROBEY
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&1 1990 FLEDHTF - AD OFHHE (65 L)
HWiEE F £ IS AD

A5 |
Kawano et al 1990 Japan 5.8 1.2
Hasegawa 1990 Japan 4.8 1.2
Fukunishi et al 1991 Japan 4.1 1.6
Ueda et al 1992 Japan 6.7 17
Kiyohara et al 1994 Japan 6.5 1.3
Shiba et al 1995 Japan 85 35
Yamada et al 2000  Japan 3.8 2.1
Meguro et al 2002 Japan 8.5
77
Zhang et al 1990 China 4.6 3.0
Lin et al 1993 Taiwan * 3.7 2.0
Liu et al 1994  China 3.5 2.8
Park et al 1994 Korea 10.8 6.5
/&S
Rocca et al 1990 Italy 7.9 3.3
Folstein 1991 USA 45 2.0
Dartigues et al 1991 France 3.6 2.6
Bachman et al 1992 USA 4.1 2.3
CSHA 1994 Canada 8.5 5.1
Stevens 2002 UK- 9;9 3.1

1980 4F: 4.4, 1990 4F: 4.9, 2000 4} 7.5) D&% ST, 1980 DA ZEEAL & LTEBER
IEU7ETIEARRZ 2T, 1990 4E25 4.5, 2000 E£235.9 LBMLTE b, FRBEEORNIHE
wmaNde, FROREFITHTHS L, AD BEOHMMBHS 1 Cho7z, £, BROBES
BHE & R ERLL B TRET L TR B b, BERIRG], RRICEME AD 28R T\, Sk
E B ICHIROMBNELEM L, 2 ORMFBE OB T BHRHROEELES L TwD EE2 5
N5, £, EELREBHBEOESPERCETIRAEO LRE I, BEMAOR B
MLTOB AR EZ 5N, FROBIEREGESERL T30, SBOBETH %, 2002
FICHAHRFERD SHBRERBORESTA P4 VI N8, 22001, “BHERE s
I BBERDEMET N Y NA v —BFRDOEMIZ L 25D CTH2 LEZ SN BD, BH - FBEF
ROBLG 2MMORAMERBEEATOAARENRD D, SBZNS REEINICKA L 7-82HE
2T )BEBDH B, LEHINTEY, FROEEATICIE, SHEEEERDERREICEYT
SPWEEOMED, HEREGDERERZT > THEECZH L CW 2 L DEETH 3,

AD OFERBRRET L LC, 78 B4 &k EOBEFNER, HERL—F v Y VIKOKIKE, &
v VREGRE, HAERRERCME L L L &b, BRERE U CEBIME, PREEE TR,
IO, EETE, JERUE, WLk, HE DEEL AV, RIERAEEARE 2% . a8 K0
FE, TVIZT L, R=%ry =Xk, ZEBEEINTH 389 EURODEM Tl 11 OBE

L HRZHEI SV UK, TAYNL 2=, LE—/ MRS OESE (1615 498-12804
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%2 AD OREFMEF. EURODEM Case-control studies
(it 18 & b 5IA)

Odds Ratio 95% CL
Family history of dementia ' 35 2.6-6.9
Family History of PD 2.4 1.0-5.8
Head injury 1.8 1.3-2.7
Head injury in sporadic cases 2.3 1.2-4.8
Maternal age >40 1.7 1.0-29
Thyroid disease 1.0 - 0.8-13
Hypothyroidism 2.3 1.0-5.4
Down syndrome 2.7 1.2-5.7
Depression in late—onset (Z70) cases 2.4 14-44
Ever smoked 0.8 0.6-0.98

SRR EET L (E2), AD OfEBRET & L CHRORIERE, PD ORERE, EHIfMNME, H
ERRHEOER, FREBSEETE, ¥y VERE 5o, FRERER BRI TeEY,
AD OFERBBETFIZE PD OBBRERF EXFOLDOLEL, i, A—F VYV ZALERDOF
1EH AD OREBRERT IR S 2 EHEHBINTw5, Wilson 5 (2003)21%, HRED%\ PD
BETHBWERE 824k 8 FEHHEM L, ST Unified Parkinson’s Disease Rating Scale
(UPDRS) LHRFEIEIHEL T35 2 &, UPDRS DEfTORVLEIERIC AD 2HIET 5 &
PRL7. ®oid, BEIC AD RENELET A AIBEER, Lewy bodies R MIMEEE & OBE %
BRELTWS, AD DERDET L Lewy bodies % & PD W% & OB I3 DLB L DBEH & D,
SIS S NDBEDD B,

BC. PD D&

A BT 2 PD OEREIZ 1990 FERIE 10 GADH 7D 100 BETH - 728, AOEkbe &

_M%wﬁMLf 2000 4RI IF 120~130 BEIC I > T 320, 2 DERENED 5 OBWE
LHELTARS EEREAZEREDONT, MEERAS(RVWEEZ SN TREE™S),

—7h, FEEBICOVTAS L, BERBERFOMM & Hic, FEREZEIFA L Tw5HH
MHepsdh 242 Caradoc-Davies 52913, = a—P—5 ¥ FicBIT % 1962 4F - 1984 EOFAE &
FLT1%0&@%ﬁ@iﬁﬁpnﬁﬁﬁﬁyufmaza%ﬁibt #6513, 4 PD BER
FEDWA L iz, KB L-dopa #5112 & DEREMET L CRIIICAE L T 38R E 2
L7,

55, PD IKBWTIRBLENA SN, AIR TR PD BEVS VL, KD S OWMETIEH
HIC S WVERDSD ), ZOBLEOEBIIEES A TR WS HhHCEE, COMER Y, B
2L QR LEL ONS. £/, PD EIEREOBENSERI N TS, AFLIEIZIEEE
NENT L LEET A TREDEZOND, S5, —RIEZXEBNRFETHLLIA5PD %
FET B EBOERIZZENS VI E, BEEPD KRBED I VIZBH T AENISECLTLE -

[JBIS ] 498-12804 1 BRBEIS—F VY VIR, TIINAT—R, LVE—/MEEROBEE
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23 N—F2 VY RORBEER (G 25 X v 31H)

1. s

2. &5

3. BEER

1) MPTP, T - {r3¥%HE
2) ESE
3) H&TOLNE, BEEE, HFKOfK
4) BEE - BRER - BHRH

4. EEEE
1) EEIME
2) FEMLE
3) &Kl
4) &
5) fEMEEH
6) FERERTHER
7) BRRA L X
8) &g -
9) BBk & OEE L oihEE

5. BENWER L REEROMEER, $RFEE

6. MNTEM RS

7. T4 NABRYE

Tw AN, TEEH 2 CIRE Vo AEEIHTH D L Vo BEBR L ORSN R ER
bEIOND.

ETAT, N—F Y VRORBIEBREAFIZOWTHEZMICHRS INTETW S (E3)D N
i, GBS, BEERE L COIE - LEWHE, HFEKROMK, BE . RS - BhE, SEEE
&L TOIERYE - ] - BB RERER, BHA LR, EEvEELR L L oElE,
BEWER L REERNOMEEACSRTEEDE 2, MATEERRE, A4 VRAERRE LN

BRI TLE2, 2500w O»EFNRD AD RERKRET & —3%T 5.

BD. PDD OE%

PD ICB17% PDD OEESLRHINTED, Z2D% 13 20% 56 40%TRETH 3 (5 4)%7%,
1992 FEDOKF 1 PD AEICB I 2 ERBIERETIZ, 65 MU LIZE1F 2 PD OMEE 0.64% T
b%. PDD H PD D 20~40% & ¥ 5 &, PDD DHEEIF 0.13~0.26% & 72 575, PDD 23E i PD
WKEWIEZBRTNIZE S IETSLAEELD D, M 03%BELHETZOBZYD LS
WEbHN S, McKeith & (2004) 1&, 65 B EOERIZE T 2 PDD OFEES 03% TH 3 & DR
SR T3, ZofEid, BIBORFHICEIT 2 PD EEHEAE» S B L - EI2I3IF—3%
T35,

PD IC®1J % PDD FEEDQER X, Flip, & PD B, REEHLISTH, BFPRLEY, 7
BLDLIERAF, PD TH3 I & BEOHAIERER, o, EEER, OEER, HREo

L FREH) A=F VY VIR, TAIUNL K, L E—MEEIER OS2 (JEIS | 498-12804
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=4 PDICH(T5 PDD OEE (1990 FLURE)

Mayeux et al 1990 USA 26.1%
Ebmeier et al 1990 UK 23.6%
Mayeux et al 1992 USA 40.9%
Biggins et al 1992 UK 19.0%
Stern et al 1993 USA 29.6%
Friedman et al 1994 Poland 21.6%
Marder et al 1995 USA 19.2%
Jacobs et al 1995 USA 20.7%
Tison et al 1995 France 17.6%
- (65 ML L)

Aarsland et al 1996 Norway 27.7%
Mahieux et al 1998 France  23.5%
Aarsland et al 2003 Norway 26%

RIEE, 5 OER, FBHEA LR, HSBEHRL VPR, BEEL S, BEFHIRECE
LC®D ApoB4 72 EBEREINTWw 23, 25D I bLDv  Dhid AD OFEEBRETFIC—2T
%,

BE. DLB OES

DLB O#EEIZH 52 Tk\>, DLB OSEEFABTZREIC X Y AENKOHETENERD, X
o DHBHEEETH 5. Akatsu 5 (2002) 13FEEETOEFREZ OUIMKHI T 18%*, Wakisaka
5 (2003) IHMBERAERIC BT 2 EIREBIC 225%, BIREIREE T 41.4%Y, Imamura & (1999)
ZERERE IR & W R BT 4.6%%, Stevens 5 (2002) i 65 R EDEIREBEOHT
myw%Rmmmn%(mw)u75ﬁuiwﬁamxm<5W@75ﬁuk@%%%%@&wf
13 22%%) L34 LT\ 5. McKeith 5% 1%, DLB IEBFABEOFER L L COMREERED
BTk AD KRV TEBRHICS {, 65 U EOERTIE DLB 28 0.7% T PDD 28 03%T&H D,
DLB |X PDD O % 2 L 25 L7z, BB 2k CFEREED 6~7%, AD 3% TH 5
L2255, DLB IZFEFRED 10%, AD O 1/4 DEEL W) T EITRS.

ILBK%Hﬁﬁ%'%ﬁ§'%ﬁ@@ﬂ%&E@Eﬁ%&%ﬁ&E?%ﬁﬁ,wiﬁﬁ%%h
TRV EHEHINTE DY, SBINLDRFAVPBETH .

EF. PDD, DLB, AD OS5 #NDEREAE

FROEZICBVLTIE, EERE2EDELVEMZEREHICE T ARENDETH S, &R
REEEIA —N—F v LAV K ) R DHEEOREY, HRNZEHICED HRHEE & REY
WU AT S BRHITEEREN T 3 L) AAA~NOBHOBETHS ). £, PD OE
?K%wfﬂ,%%,?&b%Pm}¢m3@T%ﬁ’%%ﬁbk%ﬁf#%ﬁﬁﬁﬁf%b

PD Bl B 1T 2 FREFEIC AT TRA%E> TOMRNAFEZEHBL Cwrhidk o 4w,

[T6IS]] 498-12804 1 ERBRMES A—F VY VE, TAYNL TR, LY MEERROES
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DLB DEFICE W TIE, BEZERZN T ETOREIR - AD F{ED, FSEH L &0 728
% PD A %47 > C/A < DLB OAEEHED & 2 ERIZINET 3 L2z, Zh s OfEfl% Bz
EoTHEL CRWBELZED CHEL Cobhdn oA\, 20 X9 1 L CERAHEERE
EIET 2 Z L1k, DLB 0% - KB EZRO »PICT 2 LWL RS, S50,
DLB DEREFIZB T OB L TWBETH S, 2DXHICLT, DLB £ PDD® AD &0
BEEPHER L E2 S OIKHABEL TH I ENTEZLDLEEZ S,

| B

1) Stevens T, Livingston G, Kitchen G, et al. Islington study of dementia subtypes in the community. Br ]
Psychiatry 2002; 180: 270-4.

2) American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders, 4th ed,
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Abstract

We investigated autoantibodies and their epitope(s) in Hashimoto’s encephalopathy associated with Hashimoto's thyroiditis. In a
proteomic analysis, they proved to recognize a-enolase. We further searched the epitope region in a-enclase using different regions of
recombinant proteins expressed in cultured human cells. The amino terminal region was recognized by autobodies from a much higher
proportion of patients with Hashimoto’s encephalopathy (83.3%; 5/6) than from patients with Hashimoto’s thyroiditis (11.8%; 2/17), and not
at all by sera from controls (25 healthy individuals and 25 controls with other neurological disorders) (0%; 0/50). Neither the carboxyl
terminal nor the mid-region of a-enolase showed specificity for Hashimoto’s encephalopathy. Autoantibodies against the amino terminal of
a-enolase are a useful diagnostic marker for Hashimoto’s encephalopathy.

© 2005 Elsevier B.V. All rights reserved.
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1. Introduction

A neurological disorder associated with Hashimoto’s
thyroiditis (HT) has recently come to be regarded as a
clinical entity, and named Hashimoto’s encephalopathy
(HE). HE was originally described by Brain et al,, who
speculated that an unknown autoimmune mechanism under-
lies its pathogenesis (Brain et al., 1966). Having carefully
observed the relationship between the clinical signs, the
change in titers of anti-thyroid antibodies and the endocrine
dysfunction in a patient over a long period, Brain and
colleagues proposed a new disease entity, HE, which is
related to the anti-thyroid antibodies and is clearly distinct

* Corresponding author. Tel.: +81 776 61 8351; fax: +81 776 61 8110.
E-mail address: myoneda@finsrsa.fukui-med.ac.jp (M. Yoneda).
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from myxoedema encephalopathy associated with hypo-
thyroidism (Brain et al., 1966). Accumulated case reports
support this distinction (Shaw et al, 1991; Kothbauer-
Margreiter et al., 1996; Peschen-Rosin et al., 1999; Chong et
al., 2003; Ferracci et al., 2004).

HE is usually diagnosed based on a combination of
neurological findings, the presence of anti-thyroid anti-
bodies, and/or steroid-responsiveness. However, it has a
wide spectrum of clinical features including hypertonia,
tremors, myoclonus, choreoathetosis, ataxia, seizures,
dementia, psychiatric symptoms and stroke. Thus, HE can
be underdiagnosed or misdiagnosed as myxoedema ence-
phalopathy, encephalitis, encephalopathy with collagen
diseases, paraneoplastic neurclogical syndromes, cerebro-
vascular disease, schizophrenia, or even Creutzfeldt-Jakob
disease (CID) (Ghika-Schmid et al.,, 1996; Wilhelm-Gos-
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sling et al., 1998; Cossu et al., 2003). Abnormalities of brain
MRI/CT and EEG are frequent but heterogeneous in HE,
and lack the specificity needed for diagnosing the disease
(Shaw et al.,, 1991; Henchey et al., 1995; Ghika-Schmid et
al., 1996; Peschen-Rosin et al., 1999), so more specific
diagnostic markers are needed.

An anti-neural antibody against an unknown 34 kDa
protein was reported in serum from a HE patient (Oide et al.,
2004). Anti-thyroid antibodies and immune complexes were
reported in the CSF of HE patients (Ferracci et al., 2003).
Thus, antibody-mediated autoimmunity has been speculated
to be important in the pathogenesis of HE. Ochi et al.
recently identified a-enolase as a candidate target for HE
autoantibodies in a proteomic analysis (Ochi et al., 2002).
Their report demonstrated that autoantibodies against the
full-length recombinant a-enolase expressed in E. coli are
highly specific in HE. Our own proteomic analysis has also
identified a-enolase as a candidate target. We now report
that HE autoantibodies specifically recognize its amino
terminal and are a useful marker for the diagnosis of HE.

2. Patients and methods
2.1. Patients

The clinical findings of six HE patients are summarized
in Table 1. All patients presented with a deterioration in
cognition/consciousness, epilepsy, ataxia, tremors, myoclo-
nus or sirokes, had serum anti-thyroid antibodies, and
responded to steroid therapy. Serum samples from HE
patients were studied, and compared with sera from 17 HT
patients without any neurological symptoms, 25 healthy
individuals and 25 controls with other neurological disor-
ders (5 with encephalitis, 7 with collagen discases with
neurological symptoms, 2 with paraneoplastic neurological
syndromes, 4 with multiple sclerosis, 2 with myasthenia
gravis, 1 with Wemicke’s encephalopathy, 3 with cerebro-
vascular disease and 1 with CJD). The ethics committee of
the University of Fukui approved this research.

2.2. Preparation of proteins for immunological analyses

Human tissues including cerebral white matter, cerebral
cortex, cerebellum, liver and thyroid gland were obtained

from a 70-year-old woman who died of cerebral embolism
in the left middle cerebral artery and underwent an autopsy
3 h postmortem. The unaffected cerebral hemisphere and
cerebellum were used for this analysis. Brain tissue was
homogenized in 10 mM Tris—-HCI, 1 mM ethylene glycol
tetraacetic acid (EGTA), with 1 uM phenylmethylsulfonyl
fluoride (PMSF), a protease inhibitor.

2.3. SDS-PAGE and immunoblotting

Immunoblotting analysis of the patient’s serum against
different human tissue lysates including those of cerebral
white matter, cerebral cortex, cerebellum, liver and thyroid
gland was carried out with 12% sodium lauryl sulfate
(SDS)—polyacrylamide gel electrophoresis (PAGE) using a
gel electrophoresis system (BE-220, BIO CRAFT, Tokyo,
Japan). The proteins on the gel were Western-blotted onto
polyvinylidene difluoride (PVDF) membrane (Hybond-P,
Amersham Biosciences, NJ) with a blotting apparatus (KS-
8453, Oriental Instrument, Tokyo, Japan) at 0.3 mA/cm? for
8 b at 4 °C. For detection of the band specific to HE
patients, serum was applied to the membrane and incubated
in 1% gelatin for 1 h at room temperature, then horseradish
peroxidase (HRP)-conjugated anti-human goat IgG Fe (ICN
Pharmateuticals, OH) was applied to the membrane as the
secondary antibody, fluoresced, and developed on X-ray
films (BioMax, Kodak, NY). The serum from a normal
individual was used as a control.

2.4. Two-dimensional electrophoresis (2-DE) and
immunoblotting

Two-dimensional electrophoresis (2-DE) was carried out
using lysate of autopsied human cerebellum in a horizontal
electrophoresis system (Multiphor II Electrophoresis Unit,
Amersham Biosciences, CA) for the first-dimension iso-
electric focusing using an Immobiline DryStrip 7 cm long
for the gel, and a linear gradient of pI 3-10 (Amersham
Biosciences, CA), and was followed by a gel electrophoresis
(BE-220, BIO CRAFT, Tokyo, Japan) for the second-
dimension SDS-PAGE (12% gel). After the first dimension,
the Immobiline gel was incubated in an equilibration buffer
{0.05 M Tris-HCI, 6 M urea, 30% glycerol, 1% SDS, 16
mM DTT, and 240 mM iodoacctamide), and subjected to the
second-dimension SDS-PAGE (9.5%8.5x0.1 c¢cm). Immu-

Table 1

The ctlinical findings of six patients with HE

Number Patients Clinical signs Aati-thyroid Ab Thyroid function Protein in CSF Steroid response
I 57 years, female disorientation, ataxia, chorea TPO euthyroid normal excellent

2 44 years, female disorientation, chorea TPO euthyroid increased excellent

3 71 years, female disorientation, seizures TPO, Tg euthyroid increased excellent

4 71 years, female coma, strokes Tg euthyroid not examined fair

5 69 years, female sommnolence, seizures TPO euthyroid increased good

6 63 years, female coma, ataxia, myoclonus Tg euthyroid normal excellent

Ab, antibodies; TPO, anti-thyroid peroxidase Ab; Te, anti-thyroglobulin Ab.
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noblotting was carried out using sera from the HE patients,
HT patients and controls as the primary antibody.

2.5. MALDI-TOF/mass spectroscopic analysis

Brain proteins separated by 2-DE were stained with a dye
(Zinc Stain kit, BIO-RAD, CA), and the protein spots
recognized by serum from an HE patient were removed
from the gel, and denatured. The gels were digested with a
protease (trypsin), then subjected to a matrix-assisted laser
desorption ionization time-of-flight (MALDI-TOF)/mass
spectroscopic analysis (Autoflex, Bruker Daltonics, Bre-
men, Germany or Voyger-DEPR, ABI, CA) for peptide
mass fingerprinting (PMF). Protein identification was
carried out using a Mascot search (Matrix science, MA)
by sending as a query of the PMF data.

2.6. Preparation of recombinant a-enolase proteins in E. coli
or cultured human cells

The full-length a-enolase ¢-DNA was amplified from a
human brain ¢cDNA library (Human Brain, whole Marathon-
Ready ¢cDNA, CLONTECH, CA) by PCR using a pair of
primers encompassing the selected region. The amplified a-
enolase cDNA was subcloned into a pGEX plasmid vector
(Amasherm Biosciences, CA), Glutathione S-transferase
(GST)-fusion protein for expression in E. coli, or a
pcDNA3.1 plasmid vector (Invitrogen, CA) for expression
in cultured human cells. The nucleotide sequences of the
inserts and cloning junctions were confirmed with a Dye

A

o4~
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WGChlL T WGGChL T

' HE Control

{3«——>pl10 pl3+——— pl10

Primer Cycle Sequencing Ready Reaction Kit (Perkin-
Elmer, CT). For the preparation of the o-enolase recombi-
nant proteins in an E. coli strain (DHSw), 1 pg of the
plasmid was transformed by a heat-shock method. The
recombinant a-enolase protein was purified using a gluta-
thione sepharose column with a GST Purification kit
(Amersham Biosciences, CA), and digested with thrombin
to cleave the recombinant protein from the GST.

To locate the epitope of the autoantibody in HE, we
expressed regions of a-enolase in HEK cells which may
also permit post-translational modifications that would not
oceur in E. coli. The amino (NH,)-terminal (1-157 amino
acids [a.a.]), carboxyl (COOH)~terminal (246436 a.a.), or
mid-region (148-304 a.a.) of a-enolase cDNAs was
subcloned into peDNA3.1 (Inviwogen, CA), a 6xHis-
fusion protein expression plasmid vector. Then, 10 ug of
the plasmid was precipitated with calcium phosphate and
wansfected into 35X 10° cells of HEK293, a human
embryonic kidney cell line, in a 10-cm culture dish with
Lipofectamine (Invitrogen, CA). Purification of the
recombinant «-enolase protein was done through a His
column (ProBond Protein Purification kit, Invitrogen,
CA).

2.7. Comparison of immunoreactivity with different regions
of u-enolase among HE patients, HT patients and controls

Appropriate amounts of different regions of a-enolase

expressed in human cells were subjected to SDS-PAGE and
immunoblotting. 2-DE was employed for the mid-region
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Fig. 1. (A) SDS-PAGE and immunoblotting for the presence of anti-neural antibody in HE. W, brain white matter. G, brain grey matter. Cbl, cerebellum. L.,
liver. T, thyroid gland. Arrowheads indicate the bands smmunoreactive with serum from HE patient 1 in Table 1. (B) Detection of spots immunoreactive with
serum from the HE patient on 2-DE. Open arrowheads indicate spot-1 and -2 which have a stronger intensity in HE than in control, (C) MALDIL-TOF/mass
spectroscopic pattern of the immunoreactive spot-1 digested by trypsin. Nine common signals of mono-isotopic peptides (numbers 1-9 in Table 2), which were
obtained by removal of the background noise and repetitive analyses, are indicated by arrows.
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Table 2
Mass-fit analysis for typical fragments of the immunoreactive spot in HE

Signal miz miz Start-end amino Peptide sequences

numbers observed expected acid numbers

1 806.41 805.40 309-314 YNQLLR

2 959.53 958.52 329-336 NFRNPLAK

3 1118.69 1117.68 306-314 LAKYNQLLR

4 1259.73 1258.72 23-34 AGAVEKGVPLYR

5 1540.80 1539.79 142-155 VVIGMDVAASEFFR

6 1691.91 1690.90 309-322 YNQLLRIEEELGSK

7 1907.98 1906.98 65-81 LAMQEFMILPVGAANFR

8 2176.08 2175.07 136155 AGYTDKVVIGMDVAASEFFR
9 2189.16 2188.15 209-229 FTASAGIQVVGDDLTVTNPKR

Selected mass signals for tryptic peptides of spot-1 detected by MALDI-TOF/mass-spectroscopic analysis completely matched the database sequence of tryptic
fragments of human a-enolase. The peptide sequences shown in the table were obtained from database sequences of a-enolase, the peptide masses of which
matched the search query of tryptic peptide-finger printing. The sequence-matched tryptic peptides covered with 28% of a-enolase. The mass-fit analysis for

spot-2 also gave the same results as that for spot-1.

because the signal occasionally overlapped with proteins
derived from the cultured human cells from which it was
barely distinguishable.

3. Results

3.1. Screening and identification of the target molecule of

an HE patients autoantibodies

To screen for the target molecule that reacted selectively
with serum from HE patient 1 in Table 1, SDS-PAGE and
immunoblotting were employed. In Fig. 1A, a 48 kDa
protein shows stronger blotting signals with serum from the
HE patient than from a control. It appears to be restricted to
brain tissues. The cerebellum protein lysate was subjected to
2-DE, and two spots with the same molecular weight and
different p/ values were identified that gave stronger
blotting intensities with the HE than the control serum
(Fig. 1B). These two spots were further subjected to
MALDI-TOF/mass spectroscopic analysis. Fig. 1C and
Table 2 show the MALDI-TOF mass spectra of immunor-
eactive spot-1 and its mass-fit analysis data, respectively.
a-Enolase was identified in two spots with a slightly
different p/, probably due to post-translational modifica-
tions. These results demonstrated that a-enolase was a
candidate target molecule reactive with serum from the
HE patient.

3.2, Immunoreactivity of sera from HE patients, HT patients
and controls with full-length recombinant w-enolase
expressed in E. coli or cultured human cells

All of the sera from HE patients, HT patients and controls
reacted with the “full-length” a-enclase expressed in E. coli
with varying signal intensities (Fig. 2A). The sera from HE
and HT patients also reacted with the full-length c-enolase
expressed in cultured human cells, and there was even
discordant reactivity with the control sera (Fig. 2B).
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However, the same serum sometimes reacted with recombi-
nant proteins from £. coli and cultured human cells. All
recombinant full-length «-enolase expressed in E. coli
reacted with control sera (n=15), whereas some of the
expressed one in cultured human cells reacted with control
sera (2/8; 25%).

3.3. Comparison of immunoreactivity of various regions of
a-enolase among HE patients, HT patients and controls

To locate the serological epitope(s) in the o-enolase,
various regions of recombinant proteins were expressed in
cultured human cells, purified on a Ni column, and subjected
to SDS-PAGE (Fig. 3A). The NH,-terminal, COOH-terminal
and mid-regions of the recombinant a-enolase were clearly
identified with an anti-His antibody, which verified their
expression (Fig. 3A, left panel). A commercially available
monoclonal antibody against a-enolase only reacted with the
COOH-terminal region (Fig. 3A, 2nd left panel).

A B

o -enolase (E.col)) a-enolase thuman cell)
HE HT control Ab HE

HT control

Fig. 2. (A) Immunoblotting of the full-length recombinant a-enolase
expressed in £ coli with sera from HE patients 1 and 2 (Table 1), HT
patients or healthy controls. An asterisk indicates the full-length recombi-
nant ee-enolase expressed in E. coli. (B) Immunoblotting of the full-length
recombinant c-enolase expressed in cultured human cells with sera from
HE patients 1 and 2, two HT patients or two controls. Ab, a commercially
available monoclonal anti-a-enolase antibody (sc-7455, Santa Cruz
Biotechnology, CA). An asterisk indicates the full-length recombinant o-
enolase expressed in human cultured cells.
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anti-express Ab HE serum

Fig. 3. (A) Immunoblotting of various regions of a-enolase with sera from HE and HT patients and a control. Recombinant a-enolase regions were expressed in
cultured human cells. N, recombinant NH.-terminal region of c-enolase. M, recombinant mid-region of a-enolase. C, recombinant COOH-terminal region of
c-enolase. Anti-His Ab, immunoblotting with an anti-Histidine antibody. Anti-e-enolase Ab, immunoblotting with a commercially available monoclonal anti-
ca-enolase antibody (sc-7455, Santa Cruz Biotechnology, CA). HE serum, immunoblotting with serum from HE patient | (Table 1). HT serum, immunoblotting
with serum from a patient with HT without any neurological signs. Control serum, immunoblotting with serum from a normal control. Arrowheads indicate the
NH;-terminal region. Open arrowheads indicate the COOH-tenminal region. An arrow indicates signals derived from cultured human cells. (B) 2-DE of the
recombinant mid-region of a-enolase expressed in cultured human cells, and lack of immunoreactivity with serum from a patient with HE. Anti-expression
antibody, a commercially available monoclonal antibody recognizing the region between the His tag and cloning site (Anii-Xpress Antibody, Invitrogen, CA).
An arrowhead indicates the recombinant mid-region of a-enolase. An open arrowhead indicates the band imunoreactive with serum from an HE patient. -
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Fig. 4. (A) Imnaunobletting of the recombinant NH,-terminal region of c-enolase expressed in cultured human cells with sera from patients with HE or HT, or
from controls. HE, sera from HE patients 1-5 in Table 1. HT, sera from HT patients. HC, sera from heaithy controls. OND, sera from controls with other
neurclogical disorders, OND includes patients with encephalitis, encephalopathy with collagen disease, multiple sclerosis, CID and cerebrovascular disease.
Arrowheads indicate the signals reactive with the NH,-terminal region. (B) Percentages of sera from patients with HE or HT, or from controls, reactive with
different regions of recombinant a-enolase expressed in cultured human cells. *p<0.005. HE, n=6; HT, n=17; HC, n=25; OND, #=25 in amino terminal
region, n=15 in mid-region and carboxyl terminal region.
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The NH,-terminal of the recombinant x-enolase reacted
with sera from HE patients, but rarely from HT patients or
controls (Fig. 34, the panels 3-5). By contrast, the COOH-
terminal of the recombinant a-enolase reacted with all sera
tested. The mid-region did not react with any human sera,
though it gave a strong signal at the expected position with
the commercially available monoclonal antibody at one end
(Fig. 3B).

3.4. Percentages of serum samples from HE patients, HT
patients and controls immunoreactive with various regions
of a-enolase

The recombinant NHp-terminal region of w-enolase was
highly reactive in HE patients 1-5 (Table 1) (5 out of 6;
83.3%), much less reactive in HT (2 out of 17; 11.8%), and
unreactive in 25 healthy controls and 25 controls with other
neurological disorders (p value <0.005 between HE and
HT: Fisher's exact test) (Fig. 4). In contrast, the COOH-
terminal reacted with all sera, and the mid-region did not
react with any of them (Fig. 4). These results demonstrate
that the NH,-terminal region of «-enolase contains an
immunoreactive site,

4. Discussion

Searching for specific autoantibodies in sera from HE
patients, we identified an antibody against a 48 kDa
molecule in an HE patient on SDS-PAGE and 2-DE (Fig.
1A and B). The patient’s serum reacted with the 48 kDa
protein in brain tissues, suggesting the existence of an anti-
neuronal antibody (Fig. 1A). Two-DE revealed two spots
with the same molecular weight and slightly different p/
values, which showed stronger reactivity with HE than the
control sera (Fig. 1B). MALDI-TOF/mass spectroscopic
analysis identified o-enolase sequences in these two spots
(Fig. 1C; Table 2). This suggests that a-enolase is a
candidate target for HE autoantibodies, which may recognize
post-translationally modified forms. Recently, Ochi et al.
also identified ce-enolase as a possible target for antibodies in
sera from patients with HE, in a proteomic analysis (Ochi et
al., 2002).

To locate epitope(s) in w-enolase that react with the
autoantibodies in HE patients, we tested the NH,-terminal,
COOH-terminal and mid-regions. These regions were
expressed in cultured human cells because a nascent
polypeptide undergoes natural post-translational modifica-
tions possibly influencing the conformation of the protein
concerned with the awtoimmunity, as compared with the
absence in E. coli. Remarkably, the recombinant NH,-
terminal of a-enolase was recognized by sera from 5/6 HE
patients (83.3%) but only 2/17 HT patients (11.8%) and 0%
of healthy individuals and controls with other neurological
disorders (p<0.005 between HE and HT) (Fig. 4). These
results clearly demonstrate that the autoantibodies in HE
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patients specifically recognize a key epitope in the NH,-
terminal region of a-enolase.

In sharp contrast, the sera from all patients and controls
apparently reacted non-specifically with the recombinant
COOH-terminal region and full-length o-enolase, but did
not react detectably with its mid-region (Fig. 4).

Notably, however, when Ochi et al. used full-length «-
enolase expressed in £ coli, they detected autoantibodies
more often in sera from HE patients (60%) than from HT
patients (6%) or controls (0%) (Ochi et al., 2002). This
apparently specific recognition contrasts starkly with the
non-specific binding that we found between control sera and
full-length recombinant @-enolase, even after expression in
human cells, which argues against influences from E. coli
components. The reasons are not clear, but the ‘stickiness’
appears to be localized to the region form 246 to 436.
Possibly (a) this region somehow masks the specific epitope
within 1-157 when full-length recombinant products are
tested or (b) this masking was avoided by Ochi et al. because
of differences in re-folding or in proteolysis. If post-
translational modifications are involved, they must differ
between human brain and E. coli. They might include the
conversion of amide side-chains (i.e. Gln or Asn to Glu or
Asp) in the protein, which is sometimes necessary for T cell
recognition (Anderson et al., 2000), or glycosylation of the
protein. The number of Gln is ! in the amino terminal region,
2 in the mid-region and 9 in the carboxyl terminal region of
a-enolase; while the number of Asn is 4 in the amino
terminal region, 9 in the mid-region and 5 in the carboxyl
terminal region.

The enolases are cytosolic enzymes and play an
important role in the glycolytic pathway in ail cells (Lebioda
and Stec, 1991). The functional enzyme is a dimer made up
of subunits referred to as &, 3 and . In mammals there are
at least three isoforms of enolase characterized by different
tissue distributions as well as by distinct biochemical and
immunologic properties. The o-enolase is a nearly ubig-
uitous form, found in almost all tissues, and its expression
precedes that of the other isoforms in the early stage of
embryonic development. The B-enolase is present in adult
skeletal muscle, and the y-enolase is the major form found
in mature neurons and in cells of neuronal origin (Lebioda
and Stec, 1991). However, it is thought to be a multifunc-
tional protein and also has potential roles in autoimmune
disorders (Pancholi, 2001; Moscato et al., 2000; O’Dwyer et
al., 2002). a-Enolase apparently serves as a plasminogen
receptor on the surface of a variety of hematopoetic,
epithelial and endothelial cells, suggesting that it plays an
important role in the intravascular and pericellular fibrino-
lytic systems (Pancholi and Fischeiti, 1998). Indeed,
vasculitis was reported in an autopsy case of HE (Nolte et
al., 2000). In addition, this protein can act as a heat-shock
protein and bind cytoskeletal and chromatin structures,
implying crucial roles in transcription and a variety of
pathophysiological processes (Subramanian and Miller,
2000).
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The NH,-terminal region of a-enolase is located on the
extruding part of the enzyme and is important for
intermolecular interactions (Lebioda and Stec, 1991), and
evidently includes a major serological epitope. Although it
is unclear whether a-enolase, a cytosolic protein, is
expressed on the cell surface or not, it could be released
from the cytosol to the outside of cells by destruction of the
thyroid gland (i.e. thyroiditis), and so come into contact
with immune cells.

In conclusion, the NH,-terminal region of a-enolase isa
novel target for autoantibodies in HE, and may be subject to
post-translational modifications. These autoantibodies
appear to be a useful diagnostic marker of HE.
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