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 BEeNE

2047 2 b ¥ a3 79 (CID) 7z ¥ O— OB, MEBCERET 5 LRV
HOBIEES A Z L, LU TS RE e £ 5 C e o b, 18R B3k
VA YR R AR IRIGE LIRS T & V2. L L, ZORGRTF L LT, BED
wA VAL IREZ BT A VAR R, BEECASRT YA VIRERIRE ATV, 74
A ELAD S £ KRB A LN, BV DDA VA E— 7V OT S HERREE OF
445 ; BSE). ¥ 7B BHMEEIER (CWD) R BB SN TS, 7Y & VIR B T
R T B, TE, 7 D BSE ZEES 2 EER LN 5H Ly 4 7O CJD (variant
CJD : vCID) P Stz 6k L. SBFbHETH BSE 07 S HSEES ., KE RIS
5T, $ie, & MRASROBERISERO CID HSHPETHYFEL. ThbiamE
L Tw3,

7V > (prion) i3 “BEMEORBEE T (proteinaceous infectious particle) " HEEE L. 7
A v OEBERERASTH 2 7Y A VBN (PrP) RBIOREMAEET (PrPEEF) KL -
Ta—RINTHED. ECHHEER T, PRTRY > R EER CwHRL T, ZT0E
MTHBEED PIPIZ 707 72T, BREORVWERTH S (EHE PrP:
PrP%), —F. Bie® PrP 1Y PrP (PrP%) Lith, 707 7 — S0 7 %%
L. PrEcosEiiRsic e 02 b 2RI L g v— MBEREDR X RB3 2 @Y 74 A —
v 2 OB T YHERD, PP s PrPsennay 7 A—va YELEBIL, #
BIRET S (327 1 A—3 3 VE), PrPeOEREPIEE D PrPoainiEIz LD, Za—
OBy FFADBENET D LEZ BNT VD, CORRRTFAVA L BILED AL =
L2k >T.CID.AZ L4 ¥— BSE 313 Ut L 75— HOBEBUIET 5 L 3 3 (7
D o AR IR ARG T 5,

PO F KR FORE® S, D AORKEOEE L Rl wWRE @5
CID). Oy, @FEE., wralahs & D. |

FETIE, TV A VREOEGSIT OBRE L 7t 2 EARRRERT RIC DL T, KICHFEE
CID. BE7) 4 ViR, BEE TV & AR OV TEERR LB LOR 1 > 2855 5.
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%1 tb@jU#/ﬁmr.Liéﬁﬁ
S z.ii:_.:-;'zﬁ@} Lo R P ¢ J""? R
##%’J&“(Emﬁ) %ﬂé’%liﬁ w 4 /7 I)lf |~ -¥a 7{“(CJD)
Rk & — o — (kuru)
EEMH cJD
FiREE
b T EEEA
JFrroc
BERIE
B iEfE
T BEEFEREE
A&+ R
ZEE A CJD (variant CID ; vCJD)
pi=kFrgica FEHEME CID
(PrP B{EFZE) Gerstmann-Straussler-Scheinker 78 (GSS)
BTSRRI IREE (fatal familial insomnia ; FF1)

EZPR ROFBEFHER

CJD ORE

T CID BLEMFI LRI, PRIRAYIC IZINEIDENE, IEORA. IMEDIEA, B,
BHROEGERRT, — . BES £ ORENICE BRI BB S 5, ElICE,
ERPAZES L GERRIAZSIE) . TN - B, AEBMET R b v o b OIBEL A E PER
HIREE A o5, RUEREFEY R ERLEESAONS I Ehd 5,

et (@ 1-a) i3, ANFEEIEPOKEED= 2 —0 B, & 5~25 pm O/NEig L

TED SN, EMTHASNE I EbHIE. BESOEDIIRERL THLNEZLLD
%, BEANCIX, MRS BHRZERE S X UHIER) 8 & 3+ A ORFR R LB A S, #
REPY N DR ¥ B BRSSO B o T B0 AT, BRIRELIBE S 0272
B, FHESMIAOBEER 7 X b o4 b OBERHEEEE (M 1-a). MOBRELIFLACEM
J272w (3 4 © MRIICERY),

FELSET U CIBGSIEET 2 &, SEHR R B T B 7 . MR 3R LT
B fXbo T, BEILL TAR Y VIR o 1= 2 — 0 EAOIREE (“YBEBRAE status spon-
giosus” LN B ) BB BNB L 512D (B 1-0) EBREBIERISET A b a4 b O
2 X o THRZ W20 57 0 . BRROERREL L REFIS N3, EHREIEEOHEE
BgRgE L ) F— v AR & BHRBENRETHY, CIDRLTFIkIERRBTAHLSN
%, CORSENCR 3 L NERREETH Y. LELIEEEREBEREDL 2515 (Whid 52
) (5 0 MRI i2824). |

NMEFERZE S LT LI 4 5. Purkinje MA@ sSHEBHUR -1 5 D L, EBRHRIEED
B E b, SFBLIEELT 3,
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1. FMFE CID st (RHAIC & B8V
FEBE 1 (a. b : STSEIERCEE) : ISEME CUD BEIG), WEEE, HEREE. BEARES, 3477
O0—3R 2 FiRA rORSEESRRICETL TV DEHAICRER 30 B TET, RERT 250
(CERE T, MEESIC G RMESICABNEERE{LRE SN, EENEEOTI FOYA O
B ORI E A - TWB (a), T EAPP)ORELE TIEHEICU § A MIRIR
OEE PP EESEDH, Zhiis T RBERELRIEND b),
fER 2(c. d: BUEEERY) : MBEM CID BB, HIEE 3 A TESEEREE LY, COEI
AL TRE., RERISET. MESIEELLERRE(ERRELLIELD, AXBR)
E2LTHEY. EEOBDSENESLEBETZ POV A P ORELAZ LIS (), PP RELE
T, SEEOIABA L RSN S S o+ TR T R LS ST RAED PP
EEILETH ),
(a. ¢:HEZEB b, d: PP RERE) (a~d (3§~ TEMEZERT bar =00 gm)

PrP OfEEREET 5 L, ANEE, ANEER. R, MNKEE, ZoMoKEEICUE
AETEEROBIEERA oS (B 1-b), ZHEY F 7R B 58E PrP&EEETRL, &
I ABIEE L TEN D, REISET URBEL BRI 72 5 LR o SRR
BLREr 2y BEE PrPUFLES L Twa & 1-d),

B Gerstmann-Straussier-Scheinker & (GSS) DiEE

/NBETR. R R BT 3 B e EEEIERE & U T, Gerstmann 512 & - TRINCHRES
SN 7oA GSS[PrP#fET P 102 LERICHES B 1T, FEEFRNTI/ N, Rk
SO0 PrP BT S v/ FERA NS (B 2), 8512, GSS Tl ERAELb s 2L
TR A B, UL GSS DEBOFER T L DR LEBEL Tvw5, HEaEl GSS Tl
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a, 2>l v FRE b ERE

| 2. FUAER(PP)EEFIF > 102 TR ) HHB GSS o \EE
ArTew FBEo7 04 FE(LIELESEO I T 5T 220080 A bn@). 73
O4 B3 PrPBiETH5b).
(a. b & HZ bar=100 gm)

RE(CRRERS B T, ETOHEBRRRRTH 5, —5. EBMPELIEET, CIDERD
WERERTHIBTFET %,

]]I 5‘1&%|§7E4‘J71)H\ -V 7% (A0S CJD) DEgFiR

T, g CID OESF -7, PrP@#EFO2 R 129 5[ A5 = (M) &/%Y
v (V)D 2BED 7Y v, MM, MV, VV @ 3EEDEETARS Y. HEAD 92D i
MM Th2] ([ 3) icExNE T L. El WD 70T 7 —iEhik PrP © Western 70 v
MO/ RO — OB (1B 7203 2 Iz KIS M2 ) BT 5 2 L o iz &
. ZNEIRET S HESREBINTWS 3R 2) Y, B8 FIz MM 18ikB L., HARER £
DFIEFH: MM 1 BBSAD S 4 FIREENT B, |

Mt CUD BB

WFME CID OHEFIL, 60 AR E L. ERETHRORR. S 3 7u—-X A i
EREE MR, BEARSENR. SRR ¥ OMRREREE L. 8y AN ESHE
SRREBICHE S,

WA TR, B O RN GR (PSD) & MEEN S5 LR R0l FER S 1o,
BRI, 14-3-3BEBEM. neuron-specific enolase (NSE) EEMA 515,

EEHRE TR, T CT ® MRI OFEEE TIX. B, BREcETT 28558
fFREREZEL T2 bprb o7, IMEMENDH E D BNl 2 255 FRETHY
4~a), WEESERLL TR 20y AOB#EETH D, Lo L. MRIRE T, BERES
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LRI BEACH#ShEZH

Glaps  G1428
Deletion(—8) M129v N1718 E210K
N C
51 91
Octapeptide szgggs
repeats  oygo A117V D17
Detetion/| Q217R
eletion/Insertion
V180l Q212pP
(—16,4+8, 16, 32, 40,
48, 56, 64, 72) PiosL | Y145Stop T183A E211Q
G131V V2101
TE RBICEEL TR M187R R208H
T188A
T188R vaesi

3. TNABEBETOSR (L) LER (TR 4R TERE

R 2, OF129%B (MM, MV, V) &0 57— PrP ¢ Western A= RVA N VAT Ny
(134, 280 & BIMFM CID 5T, 5%

M i Bt

MM 2 B

CJD HEBIDIRER (BE L ETT, HR. I420—2 3 EEES 47 E DIk,
PSD & & UBER 14-3-3F A (+) % &) 5 & UHIB (B E. P, EER
BER E IR E L, > F 7 XED PrP L&), Heidenhain variant(IREEZETn
FELEHFHETHHERBEDNA MM Bz h 3,

(D BRER : mRTHREL ESHE VB, PSD(—). B8 14-3-3 EBE. AR
BB, ERY, BEOESERT{LE L UMK -2 Do+ 728 PrP s,
(2) RARB[FEIETFTIETREREE (sporadic fatal insomnia © SFI)] : 7RAE. BEHERE

FiEh. HR, U —TIBRE,
DELWET, R, 1420~ 2, PSD B4 UBEH 14-3-3 ER(+). XBEES
£ U NBREE, .
KRB, MRALE, KBNEWVEBOBAILSS Nn%, PSD(—)., BE®& 14-3-3 FHIZ—
BOBTOHBME, DBFR. REE. BFE. BES, DNICEERTES & VIR
—V—H, 770 BELULFTRIBO PP S,
FR TRIEL EBMRVER, PSD(—). BEF 14-3-3 BA(+). HE. EEVRE
GBIBIRZL, o+ 7 2B D PrP b)),
RESIUER, PSD(—). B 14-3-3 T8 (+), /g, EEM, K, XHEE
RERE GBRRT L, 7 — A —BE3 7 WA, SFTRBIIMAT TS — 280 PrP
hEAHLND), ' '

(OT# 1) & D IR

RO R SHMOBRE T, ANEEECAREEOBEEY T 2%F. 70 b L EE%T
FLAIR, WBGEREGCHRINS h, T BRI S B 20 LIEE a8
THE ([ 4-a~c)o TOUBGERER TOBESSOEE L 2 2FEFE L L, ke
16, RE PrPERE, S0 7O R COTESEIRERS N TV 308, HEHRE L Rl
LT3 b0 EERTTIEREL DT v ARTEANERR, SUE0BESE ULk
SR CIEZ 2D WEERCEEES 5258, TREHT 3R IaEans,
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g T

B 4, MF:CID DLEERNTEIO MRI(a : T 1RBER. b T2 55EE G,
¢ . VEEARRES) & & UBKILTE SPECT (d & **mTc-ECD-SPECT)
BMEEMEIRE & A R AV (a) SEEFEER ) T BBEL L LYY 2ER
MORR. BRREEFICEESPHELH,TH B, T2 EHER (D) Tiz—BEEH L
B EDRREENEIENTOTICEEEETLTVS, B0 SPECT Tl
PRYEEROBFETAEZ SRS (),

BEEERA & ARERE TR T 28 (Heidenhain variant) T, fERIz— L (4£HE
ERBECBRRBLI:RESHAONIEEND 5, AREEY. FFERICBY 3EEERER
BEERCHGRRL AR £, JVETATRETHY ., 80 vCID LIZER 5, - BN o.
SPECT CRUMFET (2 4-d). FDG-PET TIERHVETFIEDbND,
FOBROEREIES b, EEAREGR F TEES2ET 28N AL., 2 51id, L
HEREZEL TGP EETIRD . BRLCEREL (o EEIRBD 52, ZORES
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PELN T SR, ERRE B D SRR 2 niE ¥ BRI i FHDERE
(X 1-a) » 6., BEOHRSHIPHE L & b IEBREL LD U SREL TERT 5B
([ 1-0) ~OEEH KL TWw3 D LEZ bND, 20X 5 0B T EENEESRRRI
7o Ty B ARG URIES EECEEL R % £, CT ® MRI OFEEES THEE
REmESERC b Tash, LELEEER bERESI D OND L5245, &E
TEEREYET 2551, FEENCRVLHY 32 Y HIN AR 2R Y.

MItE CJID FFEEEIfI

CID #uElg %232 MM 1 B ORREIE. 3282 HEECESFREET 5 Rl
BEEND (E ), BRATE PrPi#inFa P 129 85 MM Th 55675 9 Bl k%5
H5HTEbHD. bHIEOIFE CID JEAFIORET TR MM 2 BHRIEr 22,

MM 2 Bz (A8 [ISRE ST IR (sporadic fatal insomnia ; SFI) & EREILS ]
¥ BEEDD 53R 2) . FEEVSEHERT TN L b PSD 846N T, lRRBINCER T 55
EBE,

MM 2 Bl OIRET (SFT) &SRy ic bR S W FIOEEF R DWW TAas &, CTR
MRI it ISEasEmEs P ARER L Tw 50 3 D RTINS EE LERS LTy
3 HO0E . S SIT. ETURRERCR 2 & Uk AEREHOF RS A 515, %7, FDG-
PET TTEHIROERBIE T OMEsid 0., TIRRARRIT 2 5L L GEREND Y, —
#5. MM 2 RIOFERIC DT, FER BEEREESELS . IFEE CID Rk, Frchh
%ﬁ%ﬁ@{%fﬂﬁﬁ&ig WEESNALGND I LPRW IR CBRTH %,

V. BTy A ROEGRHR

B ) A AR, D7 —N—, QEEETY & V5 EAE S OIS, T
HEE| B FRVEY, TFFhECEEb0) @BSE»SDBRPER SN T2
vCID, @ 3ENH B, Z JC&ibi)@l’C%mEsﬁﬁ;@f%ﬁ&@ CJD tﬁﬁﬁ’mﬁ'ﬂ%ﬁuro T
% vCJD iz oWk,

R ERO CJD

HHETIE. & MREEROEETSERICIRE L CID %F L, 2003 £ 10 ABHE, 12T
100 FIZEL TV 5, BEORIEEIXFRC 1983 £ 5 1987 FiE < | HEFESEORRREB
R, L. w6, SMER YERETH B, N S CID FERE & TORRETRIE KT 10
5 (14~275 B) ThH Y, RFFOTIERIITEY MR TH 5,

RS CID ORI, K7 9 ORI, KRER COREL LS ERSD 205 115
# CID EEpIDEC AT EEFR L EESEFOFEMRERY 5N TH 2 (&
5)%,
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5, BEEEHERO CJD
MM CID AL MBOREREE L RBEESRBISA > 1E. 77 B 2EB L ~BATO MRI
T2 BEES, BRSHATO N HREOTIESGNESIC 4 5 h b (RED), FL VEEOSE
BHLURERA, AEOEESHFA LMD, 0% BT T D 2MB LW S hi,

(X 5) B)

—F. —ERICHERSEE L . ETEOABER CE IR YRR L. T
HHERT. S 47 0—X 200 L PSD IZZ L iz PrP BT s o4 FEE(LIELIE
vCID T#5h 3 florid plaque # & 588) 2589 2 (7 S 14 PERRED, Z0F 4 7T
B CREEEIZZ L < . CT. MRI OREEE CIRIES b 3 S ITEEOBRE L s T
W3 T EPB, MEBAOEEESSIC DWW TIREE R  (EE 5 ORI MRI #8665
HRIZBWTOEEESERHTE o729,

A ZEECJDWVCJID)

2003 4F 10 AHE £ TICHEE Tt 143§D vCID BEIIREIN, TOMTR 7 I X, 4
FU TR ETHRERASNED, bHER BT 2 CID %—~{ 7V ADER T, 2wicd
vCID BREREh Ty,

vCID OFERIIIFENSE CID BEG L 3R D BR>Tw5, Thbb, FEFRITFEY 26
B L < TR 130 A LI CID W HARTE O ATEHER & U CEtmikrTsh
ZAEHSETL . KREDEERERHRZ 22 L b b3, IR 6 A DRk, KFER. T
BEE, FRE0S 3 S RHRBERESHET 50, BT HERGRT. T CESE
ESWESZNI L DB, Bk FRIEEENEE DA T PSD ié 6 1zhs,

HBHEREREIZING . MRI B2 FHER I BEThH 3, Thbb, T2HHE, 7o by
EgEA. FLAIR BT, MO BES 3% Sh. i pulvinar sign (ERERER)
YIHEI, BT O 90%. BRI 95%LE L dh 3 (H6)7, HIRMOEESIMEE
BN OREES LS LIRS, ZORS» S hockey-stick sign &#FEILE (R 6-b), &
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d

6. ZE& CJD
MRI T 2 S8 EHR OBIAE (2. b) & & U FLAIR TS O RRER () 5 & UEREE (d).
R DIREEAL (RED) (2 E{ES A & & 1 (Pulvinar sign GERMEHE)) (a~d) . & 5238
FMOBESIEETRAZNEES X #4 L T hockey-stick sign(REDN%ET 3
(b)e SREETIL, WHEMOBRER., tOME RN ICEWTSEYNED & 5 s
REAEAEES A 27 3 728 cut-off sign & MEITN S (),
(Dr. Colile DA OZTEEI L 3)

fo RIRITR CIRLVIEREDEE S ORig ] D ¥ & Uiz X 5 REBEFETT 2 L5 cut-off
sign IS (& 6-¢), Pulvinar sign B & > 556, MHERMOEES 0 EANRE
THD & KEEEDES L KB TR L D EETERLTWE Z L BRETH 2,
ERIENHTH EE P ARMEEERTI 2 L Y BIESTH A, TS CID 2T 5
FRTH B, WHME CID BV TASNS & 5 LB REROBHHE kX vCID Tl
THOBET I Twizvy, %7z, pulvinar sign 25BEPLOPEAHENB LS WL EODPEW
IMELSROPETRRETH 5, 25w, HBAP. MEREIE LA LD SRR EERS
LEETH2,vCID LT MRI HRUREES 275 EFNEE & U< 56k CTD, Alpers
IEfREE, RIEESNETUEE, BEEiE. BARE. RSk, REEIRIRERE.
TOEBIIRERRE, RARRESE, TR Y A —<. Wernicke BfE, —LKSE L U0
5hs, |

vCID TRAMD Y > AR 5% PrP OBHEs % b1, keI & 2 8% PrP o
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HOBIREERE T 2, UL, Rz, B COAEHENH D . BRE» S
vCJD %%E5 2. MRI . pulvinar sign 580 & 2 iz Do T G EERTRETH 3,
BAREERTR Tid. PrP 7 S v FEERZERCH E ni- S5 iEEi s o h. florid plaque &
I3,

| V. BRET YA VROBSR

BEETY) A AR EREHEEEEETL., PrP #ETOLRLBEL T3, ZROE
FEBIUHEEAITH D2 P 129 B LU 219 HEIDEIZ L - TERRES RN I %
WChHs @2 F3)o AT 2 L. HEWHETER O PrP 7 3 04 KEEET 210
(GSS L) . CID BROBRARPFEETT b 0 [CTD RZ (IRl CID) | BOTH SRR
(fatal familial insomnia ; FFD % % GERIISTHR 8)28), LT ICidAsR: 0w
THABE, —IC, BEET) 4 AR T, A0 PrP#EFERPE LS bRE o
FEMETRTBESDY . SHLBERCEEFRRLS S 513 Lo s, MBS IEEH
AR PrP BET RRENCIRRT B L LR T AE T D,

GSS wE

GSS AR ¥ 3% Inik, P102L, P105L. A117V. G131V, F198S. Q2I7R.
I R 51-91 5B 8 7 2 BBRAFES R OB AT EH D—ERDH B,

ZDIH, HbEEHENSCOE PI2LERTHY ., 4. BIERPE L, HBHEs

ZAETRERYT GSS OHME T OEREN A 513 (GSS 102) ([ 7-a, b), HEoF & 2 L
L LT, GSS 102 1213, HEAANC R TRE L CID SEWEEEE TR 52 (I
7-c, d)o

GSS 102 HEB O OBEFFH R TR P ARERO A2 L TV BEEE TR, CT H 2 Wik
MRI iZIEE 5 2 i3/ - ANOBEOSRERL (M 7-a. b). FRERLHELETLT
Bl & D> THRERBRLIRE T, BEEIEESIC 2 5, —f. CIDEUOEEYRT
GSS 102 T, BEEOETH L D& (& 7-¢. d),

DR T2 & 512.GSS 102 Tit, & 2 L REE T CJD L EEOEBBRE LKA
Bz RBETAHAOND, Lichio T, WFEME: CID B, ARSI -EHE
iz MRI FSESERASNIEEMNH Y., FRIMEEETESRIC X - (5 b ERECKEH
sha, : |

bBETGSSI2IRTEHL 5515 GSSit, 2 P PISLERIZHES GSS
(GSS 105) TH 5. GSS 105 i, FHTRE 27 258 L U TSIRRE ShTWzds, ik
SRR 2 M L T A P T, THEREE RN B ¥ 8 £ S 3 2IRER 2 B9
3% %510, S LIIETEEN OANEEISETT 555, /INEEREIZ 4 5 it (] 8) 1),

229

®

N NS NSAHREFER OB D &



® 3 7’)#/§E(PYP)L§JK it*&ht-ﬁfﬁ?‘%ﬁﬁﬁi f"fﬂ%

PP E ‘}’_—n"':“

Enuf" * JREE

:h/w|mﬁﬁ
DT FFREE
BEE~ 8, 16, 32,
40, 48, 56, 64, 72
T/ EEAG
I/ EERSEk
a K 51-91 45
DHARTF K RIER
FIERIZHITH 87
2/ EBROREE
PiOZL

PIO5SL
ATV
M 129V

GI3ty
Y 145 Siop
DI78N

NITES
V180 |

TI83A
HI87R
TI8B8A
E 196K
Fl198s

E 200 K
vV 2031
R 208 H
V2101
E211Q
Qz12p
Q2I7R

E2I9K
MZ232R

meﬂmsﬁm N aw EﬁomhL\ JE— AT OEAD
1. CDBEAETHIEHE L, EENERTEELEVERSRL,

Lﬁtﬁ%ﬁmthmEénﬁﬁmﬁﬁﬁﬁﬁuo—%\SUE—buim

BANOBSRGSSHEAET B HDHHS L, '

BEATHELNDEE,

Gerstmann b MR (FHAE GSS)HETLEET, HRASMIZZHORSR, &
BOI BT 5, LR, BICER. FEHESEEEL, AW, KKIcT 2o 4
FEIA S EHHE, FERBF L S,

8 6~12 F, EERE, TR, TREESEZ,. 7204 FEFAMICSE
HIR, EHICHBRGHTL, BRNRR,

8 5 FETR, MR, BEEE, HERER, HESNRER, KBWER. Ed.
Fioq FEASAREICESEER,

BEATERIMES S B 2R, INEM CID, FiE CID, PrP &EFERICHED
BEET IS RORECERBICEESYSL 5,

B 9 FOETHERR. KB, NMRIIT I 01 VL
BRETEOEE, WLEC PP 7204 FARE, BAARER,
2ELDNGEWER, O F 129 $EI0) Met L1BASH S - FiGE, BIEMEF

FRVERRRAE (FF1) GEEL iR, BRERES ﬁ%ﬁ#oﬁr'TZU—fﬁ
ZrpE), Val A S ENTIBE mmoria

HARRENRRTEEHINEY, BEATHAONDSE,

FHEER, R, 14703 X, AREENEX, CIo s#BA L EELIE
BER. PSD(—). BEBRET. ELEEFERNSEE, BERELSE.
il 4 £ CHEAEERNARORE. PSD(-), BIRKELEE.

BB 128, HRE. £, 340X R, EE, S274rly'PrP I,
SEFEED CID IFME,

BB 9~12x» A, BHER, BEREE. K. THEES, PSD(-),

BB 2~12 §F, FR. KIER. /S—F >V XL, KB BT O F
BMizhZ. PRERMEETESHE, KBS T« THRFR,

A CID MOEERFIES,

IMFHE CID B OERRE,

FEM CID O BERFIRE,

IMEMH CID HDEEFRFREG. BEVERENESEE,

TEME CID BOEEFRR,

EB8 &, K. BT - BHEE. WO IO KR

@ 4 FoLE, FR. KBER, AR IMEICT 2 0 PR RREREZL.
27 r—FrwE%k,
BEATASNSSE, 219K EIMFM CID (23 L TRAHAYICIER.

TEE CID BOERBER. H5 VLIV I80 | FEZOIFAT KR,
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7. PrPE{EFPINZLERIZH#S GSS
EF | (2, b) : HHE GSS, MMEKBETEEL, | FHEELI-E 20 MR FLAIR E
B ZOBETIHREIT V. EBENNMNEERE RO 24 KEOSEMIS AL 40,
fED 2(c. d) 1 CID HNZBERT GSS, X[, FE. 2470 —XARQEEELE
BHEISEITL. BE4» ETEBMRSREE Ao/, BEHRER 105 BOBET
D MRI FLAIR Bl 3L WBEL A, HERERD 5,
(MEREHEED ZERIZ L 3)

a b c

8, PrP&fE-F P 105 L ZF&IZM S GSS
RAE2 5%, 3F20). 5 FE N CT & NBEELOABERSETL TOLS, MRHICEREAShAL,
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CJD w8

CIDFEIZRIARIZIE D178 N-120 V., V1801, T 183 A, T 183 A, E200K. R 208
H.V 2101 M 232 R, 2 ¥ > 51-91 488 8 7 3/ BERIEAG RRODIBAZRFIO—E D 5.
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Fatal familial insomnia with an unusual prion protein deposition pattern: an autopsy report with an

experimental transmission study

We recently performed a post-morfem examination on a
Japanese patient who had a prion protein gene mutation
responsible for fatal familial insomnia (FFT). The patient
initially developed cerebellar ataxia, but finally demon-
strated insomnia, hyperkinetic delirium, autonomic signs
and myoclonus in the late stage of the illness. Histological
examination revealed marked neuronal loss in the thala-
mus and inferior olivary nucleus; however, prion protein
(PrP) deposition was not proved in these lesions by immu-

nohistochemistry. Instead, PrP deposition and spongi-
form change were both conspicuous within the cerebral -

cortex, whereas particular PrP deposition was also
observed within the cerebellar cortex. The abnormal pro-
tease-resistant PrP (PrP™) molecules in the cerebral cor-

tex of this case revealed PrP™ type 2 pattern and were
compatible with those of FFI cases, but the transmission
study demonstrated that a pathogen in this case was dif-
ferent from that in a case with classical FFL By inocula-
tion with homogenate made from the cerebral cortex, the
disease was transmitted to mice, and neuropathological
features that were distinguishable from those previously
reported were noted. These findings indicate the possibil-
ity that a discrete pathogen was involved in the disease in
this case. We suggest that:not only the genotype of the
PrP gene and some other as yet unknown genetic factors,
but also the variation in pathogen strains might be
responsible for the varying clinical and pathological fea-
tures of this disease.

Keywords: Creutzfeldt-Jakob disease, NZW mouse, prion disease, thalamic form, transmissible spongiform encephalopathy

Introduction

Fatal familial insomnia (FFI) is one of the disease entities of
prion disease or transmissible spongiform encephalopathy
(TSE) and it is linked to a mutation at codon 178 of the
prion protein gene (PRNF), aspartic acid to asparagine
substitution (D178N)}, in conjunction with methionine at
the polymorphic position 129 of the mutant allele [1. The
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neuropathological hallmark of FFI is the predominance of
lesions within the thalamus [2]. Clinically this disorder is
characterized by progressive insomnia, dysautonomia
and motor signs [3]. The D178N mutation is alsc associ-
ated with familial Creutzfeldt-fakob disease (CJD). The
disease phenotypes have been considered to depend on
the polymorphism at codon 129 of the mutant allele,
methionine (129Met) in FFI and valine {(129Val) in CJD
[4]. However, the FFI genotype reveals diverse clinical
expression including cerebellar ataxia, dementia and
autonomic abnormalities with or without insomnia [5,6].
In Japan, one FE] case [7] and some cases of the ‘sporadic’
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thalamic form of CJD {8,9] have been reported, and these
have indicated a discrepancy between PRNP genotype and
the disease phenotype.

We recently performed a post-mortem examination cn a
Japanese patient with a 2 7-month history of familial prion
disease with PRNP D1 78N-129Met mutation. The clinical
data on this patient and his family have been published in
part [10]. Here we report additional clinical data and post-
mortem neuropathological findings, as well as findings in
mice infected with the patient’s material.

Case report

The pedigree is presented in Figure 1. In October 1997, a
50-year-0ld Japanese man (Patient IT-5) developed an
unsteady gait, followed within a month by difficulty in
speech. Although these symptoms worsened rapidly, he
did not immediately develop either dementia or insomnia.
He was admitted to a hospital for neurological evaluation
in February 1998, and PRNP D178N-129Met mutation
(heterozygous for 129Met/Val) was revealed as previously
reported [10}. From October 1998, either insomnia or
delirium was clearly apparent. Hyperthermia without any
signs indicative of infection or inflammation, thus sug-
gesting an autonomic sign, was also observed. He often
showed reality disturbance and restlessness. He became
progressively demented, developed trismus, myoclonus

and horizontal nystagmus, and demonstrated increased

muscle tone. Finally he became bedridden with flexion
contracture. Brain computed tomography revealed mild
atrophy of the cerebellum and brainstem. Electroenceph-
alograms showed a background of 9 Hz diffuse o activi-
ties, but periodic synchronous discharges were not

-.
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Figure 1. Family tree of the present pedigree. Patients who
developed rapidly progressive cerebellar ataxia are depicted by closed
symbols, along with their age at death {years old). Oneof the children
of the present case has fatal familial insomnia genotype D178N-
129Met/Met (grey symbol}.
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detected during the clinical course. Sleep activities with
rapid eye movements were not recorded in sleep electroen-
cephalograms. [n January 2000, he died of pneumonia at
the age of 52 years, about 27 months after the onset of
disease. ‘

Patient II-3, one of the brothers of Patient II-5, also
showed rapidly progressive cerebellar ataxia. He devel-
oped an ataxic gaif, forgetfulness and dysarthria at the
age of 55 years. Brain computed tomography demon-
strated moderate cerebellar atrophy, and electroenceph-
alograms showed diffuse intermittent slow activities
without periodic synchronous discharges, He devel-
oped myoclonic jerks, akinetic mutism with a decorti-
cate posture, and died 7 months after the onset. Patient
I-1, the father of Patients II-5 and II-3, had also devel-
oped an ataxic gait and dementia at the age of
55 years. He died of unknown causes after a clinical
course of 12 months. Neither autopsy nor PRNP analy-
sis was carried out in either Patient I-1 or Patient II-3.
One of the children of Patient II-5 was revealed to have
PRNP D178N-129Met mutation (homozygous for .
129Met).

Materials and methods

Autopsy was performed 6 h post-mortem. A frontal tip of -
the right cerebral hemisphere and a cerebellar tip were
sampled and frozen for Western blot analysis. The
remaining brain was immersion-fixed in 10% formalin for
2 weeks. Tissue blocks were immersed in 989% formic acid
for 1h and paraffin-embedded. Hematoxylin and eosin
(HE) stain, Kliiver-Barrera stain and Bodian's method
were performed on 7-um-thick sections. Immunohis-
tochemical analyses were performed by a standard indi-
rect method for glial fibrillary acidic protein (GFAP)
(polyclonal, Dako, Denmark, or monoclonal, clone G-A-5,
Roche, Switzerland), ferritin (polyclonal, Dako), f-
amyloid precursor protein (APP) (monoclonal, clone
LN27, Zymed, USA), SNAP-25 (monoclonal, clone
MAB331, Chemicon, USA) and prion protein (PrP) (mon-
oclonal, clone 3F4, Senetek, USA). For anti-PrP immuno-
histochemistry, sections were pretreated with hydrolytic
autoclaving as previously reported [11]. Western blot
analysis for protease-resistant PrP (PrP™) was performed
using frontal cortical and cerebellar tissue tips from this
case, applying phosphotungstic acid precipitation of PrP™
as described previously [12} with 50 ug/ml proteinase K
(PK) digestion, along with a control case with sporadic
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CJD (77-year-old man, duration of illness was 9 months,
129Met/Met). Transmission study was performed as
described previously [13]. Briefly, frontal cortical tissue
1ips were aseptically homogenized with nine volumes of
saline, and after removal of debris by low-speed centrifu-
gation the supernatant was used as 10% homogenate.
Twenty microliters of 10% homogenate were injected
intracerebrally into female NZW mice or female Tg7 mice
expressing hamster PrP but not endogenous murine PrP.
Sections of infected mice were analysed by HE stain and
also by immunohistochemistry for PrP (polyclonal, PrP-C,
IBL, Japan) and GFAP (clone G-A-5, Roche). Permission
for the animal experiments was obtained from the Animal
Experiment Committee of Kyiishu University.

Figure 2, Coronal section at the thalamic level. The medial part of
the thalamus is atrophic and the third ventricle is dilated.
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Results

The brain wetghed 1350 g before figation. The cerebellum
showed slight atrophy, whereas the volume of the fore-
brain was preserved. Coronal sections showed atrophy of
the medial part of the thalamus and symmetrical dilata-

- tion of the third ventricle (Figure 2).

The summary of histological examination is shown in
Figure 3. Marked neuronal loss and moderate astrogliosis
in the thalamus were observed, most prominently in its
centromedial nucleus and dorsomedial nuclens, However,
spongiform change was imperceptible (Figure 4A.B). Neu-
ronal loss and gliosis in the medial portion of the inferior
olivary nucleus were also apparent (Figure 4C,D), In the
cerebellum there was mild loss of granular cells, and the
molecular layer was slightly atrophic. There were localized
lesions of spongiosis in the cerebellar molecular layer.
Purkinje’s cells appeared not to be decreased in number,
but they often demonstrated shrunken features. The cere-
bellar white matter showed diffuse myelin pallor. The cere-
bral cortex showed uneven distribution of spongiform
change and neuronal loss {Figure 4E}. There was no
apparent difference in the intensities of the cortical lesions
among the lobes of the cerebrum except that the lesions
are more prominent in the entorhinal cortex and less in
the occipital lobe, Moderate astrogliosis was associated
with the spongiform lesions (Figure 4F).

Immunohistochemistry for PrP revealed that there was
no punctate or plague-type immunoreactivity in the thal-

Spongiesis, PrPdeposition
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Figure 3. Lesion profiles of the present case. A: schematic drawing of the distribution of prion protetn (PrP) deposition {diamonds), spongiosis
(circles) and neuronal loss (iriangles) in this case, whick can be compared to that of fatal familial insomnia (FFT) and 178CJD shown in ref.
[19]. B: lesion profiles in respect to gliosis/neuronal loss and spongiosis/PrP deposition. Brain regions studied were: frontal cortex (FC), temporal
cortex (TC), parietal cortex (PC), occipital lobe (QC), hippocampus (HI), entorhinal cortex (BC), striatum (ST), thalamus (TH), substantia nigra
{SN), periaqueductal grey (PG), pons (PO), locus ceruleus (LC), medulla oblongata (MB), cercbellum (CB}. The vertical axis is the degree of
lesion graded as follows. O: not detectable; 1: mild; 2: moderate; 3: severe.
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Figure 4. Neuronal loss and gliosis revealed by haematoxylin and eosin stain (A, E), Bodian's stain (C) or immunohistochemistry for glial
fibrilary acidic protein (GFAP) (8, D, F). A, B: centromedial nucleus of the thalamus. C, D; infetior olivary nucleus, Neuronal loss is more
evident in the medial part (left side of panel C, which represents the rectangular area depicted in panel D). B, F: cerebral cortex (frontal lobe).
Both spongiform change and gliosis are temarkable. Bars: 50 pm (A, B, E, B}, 200 pum (C), 1 mm (D).

amus or inferior olivary nucleus (Pigure 5C,D). In the cer-
ebellar molecular layer, punctate deposits of PrP were
focally observed (Figure 5A), and the regions with these
deposits were coincident with the extent of spongiform
change, Likéwise, fine granular deposition of PrP was also
detected together with spongiform degeneration in the
cerebral cortex (Figure 5B). The distribution of PrP depos-
its appeared to be more broad and noticeable in the cere-

bral cortex than in the cerebellum, As a unique finding,
the anti-PrP antibody revealed swollen and/or frizzled
axons in the deeper parts of the cerebral white matter, in
the corpus callosum, or at the borders of the thalamus and
caudate nucleus (Figure SE). Axonal transported sub-
stances, APP (Pigure SE, inset) and SNAP-25 (data not
shown) were also detected immunohistochemically in
those axons.
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