be useful as 2nd screening to discriminate CJD from other neurodegenerative disease.
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1996 212 Hsich G 14 CID 812517 ARSI O 1433 BAEBE~— I —& LTHRSE L7 2,
JTEELZ Ono 513 14-3-3 protein FEtE 0 CID BHEIZBH BMFHME T O a0 BAOERLRE L TV 5.3

Hrid CID BEMME DO 1433 HA, Tau BEAGER) LV CEHE Tauw ER(EROPEETRV FBEEY
BRLRE L.

(HEEAEE)
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R B 14-3-3 BEECTHE) TILXIBEE 87 Al T 2 JEMIE. CID 88 TITefBE. (ED
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IYCSF D p-taw EACTER

FEGE D P-Tou EA(ER) 4170 -7- & 24 CID BF D P-Tau EAX AD B L L THECENT
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4} CSF 91D P-TawTau It
P-TawTau HZ L7 & 25 Tau GEHO AD BER & Tav BIAO CID BHFH & OHBGRF TX, CID
HEAFEC P-TawTau FLME TH -7, (K 4)
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1) CSF #1433 HE, au BE, ptan BEBIZ2WLT

CSF ®eD 14:3-3 & B OB RAE R CRCE ORIV TRV, Tau FB0E 14-3-3 BEEEAORE
RV TBEERSEHVE VS RAEETOREORIZ, Fir OBFICHVTH T EEIIELIIE 2
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CID BEFHIE PO 1433 BRADFEM L Taw BR(ER)D 2 2B O~ —F—-OFAIT CD BEOHAHATH
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1.
CID patients (N=15)

+ definite case

» probable case

All cases of CID were classified by Master’s criteria.

Non-CJID paticnts {(N=86)

22

diagnosis

CcID

ATD

CcVvD

Parkinson discase
ALS

pPsp

CBD

MCI

Pick disease
Huntington’s  disease
FTD

Hyvsteria

dementia.

ctiology unknown

normal conirol

+ Alzheimer-type dementia (ATD)

» cerebrovascular disorder {CVD)

» Pick disease

» Parkinson disease

» corticobasal degeneration (CBD)

* Huntington’s

- frontotemporal dementia (FTD)

disease

- progressive supranuclear palsy (PSP)

* ALS

» dementia, cliology unknown

+ mild cognitive impairment

number of positive

patients

15 15/15
54 2454
7 047
5 0/s
3 0/3
3 0/3
2 2
2 2
2 o2

1 01

1 0N
2 o2
2 2
3 03

14-3-3 protein

t-tau protein,

median (pg/ml)

7174
3874
657.9
198.7
5149
2979
2664
280.7
267
157
270
111
200.3

(MCD)

p-law protein.

median (pg/ml)

36.38
53.17
63.11
4

19.53
59.67
3496

6 case
9 case
57 case
7 case
2 case
5 cuase
2 case
1 casc
1 case
3 case
3 case
2 case
3 case
the tatio of'  p-tan

protein/i-lau protien
(103

0.5071

18.36

9.593

17.11

3792

20.03

2961
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BAEDY R4 5 ARETONEEEG) Lo EHEFENRE. BEMRI. REFHETH 01433800
O w7zl b - YOTHRCID)DEMICHB T ESE L. SEEBEICBEMRIELIZ43I3EOEEAT IR
WHITDNTRS L7, 3IRE Odefinitel 10 B B REIEN %0 ST15%THEBI L TWEDN, £FBTOBIT
Z{IEEG99%. PEMRI76%. 14-3-38E36% &R E S B - Tz, Probable D2 Mk 48 IZ IdMRIA1 14-3-3
BEHEFALSE, definitelf THARTI probable & B2 & 115 LRIZAMRI G HE90%.  14-3-3RE Q51
88% TIZER U T o - 7=ht. possibleBE HEH D 5 & B EAEDZET T &L ¥ probable & B#F & 1.5 LLER LK
MRIIZ49%. 14-3-38 H1328% & INMRID 7 S BN K & o 7. SCERNICIZ14-3-31 2 I CIDRZ I T B 1
LRE SEREITEDICHNA, BETREAEVWETLIHREND 0. £, MVMRILEGEREHIZZ O
MO TELWERENDEFAOCRF TR ZVEREINTNS, BABRMEE 4 U 2RBIEIMRIO 51814-3-3
BHLIVEWMNES EEbN., BMRIVEMLDCIDIZEBNABFIRERETRETSHZ ZLEELGDYE
5E, BMRIOZEEE~ADHERAZEHFICANIVEND S,

Significance of electroencephalogram, brain MRI and 14-3-3 proteins in the diagnostic criteria for Creutzfeldi-Jakob
disease
Nobuyuki SODEYAMA', Hidchiro MIZUSAWA', Masahito YAMADA?, Takeshi SATO’, Tetsuyuki KITAMOTO",
Yosikazu NAKAMURA®, Yoshivuki KOROIWA®, Fumio MORIWAKA, Hiromasa SIGA®, Masatoshi TAKEDA”,
Masatoyo NISHIZAWA'®, Shigeki KUZUHARA", Shigetoshi KURODA", Hiroyuki MURAI",
Shigeo MURAYAMA'", Jun TATEISHI"”, Katsumi DOH-URA '

'Department of Neurology and Neurological Science, Graduate School, Tokyo Medical and Dental University



‘Department of Neurology and Neurobiology of Aging, Kanazawa University Graduate School of Medical Science
*Department of Neurology. Higashivamato Hospital

“Department of Neurological Science, Tohoku University Graduate School of Medicine

*Department of Public Health, Jichi Mcdical School

Department of Neurology, Yokohama City University, School of Medicine

"Department of Communication Disorders, Health Sciences University of Hokkaido School of Psychological Science
*Department of Neurology, Tohoku University Graduate School of Medicine
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"'"Department of Neurology, Mie University Graduate School of Medicine
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ABSTRACT
We evaluated significance of electroencephalogram (EEG), brain MRI and 14-3-3 proteins in the diagnostic criteria for
Creutzfeldt-Jakob discase in Japancse surveillance, and asscssed propricty of inclusion of brain MRI or 14-3-3
proicins in the diagnostic criteria. While sensitivity in the definite CJD cases was not significantly different among
these three examinations, the performed rates of EEG, brain MRI and 14-3-3 proteins in the (otal cascs were 99%,
76% and 36%, respectively. Inclusion of either brain MRI or 14-3-3 proteins in the diagnostic critcria had similar
effect on the antemortem diagnosis in the definite cases. In the possible cases, however, inclusion of brain MRI in
the diagnostic criteria had stronger effect on the clinical diagnosis of probable CID more than that of 14-3-3 proteins.
Many rescarchers reported high sensitivity and specificity of 14-3-3 proteins while some studics showed low
positive predictive value. One study on scveral definite CJD cases demonstrated excellent diagnostic accuracy and
reliability of brain MRI diffusion weighted images (DWI1). By referring clinical course and laboratory data, disorders
which cause false-positive results on brain MRl DWI can be differencialed from CJID more easily than those with
false-positive 14-3-3 proteins, Together with possible carly detection of typical abnormal findings of CID on MRI
DWI, we proposc inclusion of brain MRI DW! in the diagnostic criteria for CID.

[# %]

LD O Y 7ol - 3 TRHCID)OZENIINEEEG) £ o A H R I BGEPSD)YD ETEAT
HBENTER, UL, . EMRITRIERNY X D CIDIZRF M 2P BAURH TEE/L T & i f ik
D433 EACIDORBIIC B WTRE - FRELSHD THW I EMRMEIN TS, 1998FERO
WHOD ZWILME TIRELIC 1433 AP WD ANTWS, £/, 7UA SV EREETI R 129F020 &
RET A REAYA TICEBUMFBHCIDOH )L — 7 D23 a B 2 129Met/Met type2 O3 & 5 12703k
PSDARD SNV BOREFETAIEBASHNAL IR TETHS, UEXVEEGHAORE®Z
BELEICHU D ANBREMRTT H2LENH D,
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EHKECEMIZ, AEOH—NA 32 ZAFHETOEEG, HMRI, [HEfiiET 0 14-3-3F A OCIDEHICH
oS, REOBEEMECMMRIE IR OU33EREHATH ORI EMRITT S
TETHD,
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SHRIZHEDCIDY — X1 T 2 AT Tpossible LA £ DALFE M F 72 (LRRECID & BEr S /240841 T
HD, CIDH—RA 7 AFEBEHOLBICHE TV THNMRI FLAIR. T2WI, diffusion weighted image (DWI)T
DABEHE - KIREEEONENEEEREOEEL4IIEBOREREEZFFE L. definite. probable,
possible D & T I31F HEEG, MMMRI, 143-3EH ORE L fifTRERH L7, ProbableD 32 K& IEIZXMRI
F1E14-3-3 H 2R L 2354 1 Tdefinite#E TAR (Cprobable S Wi NS LLBEMAE O L D ITED LM ERK
MRIE 14-3-3F H OB ST TRE L7z, X512, probableh ki 41 725 L 7= B35 [Cpossible i D #2
MEDLI T HhERRLE,

(R B~ DAL

BT CIDH — AA 5 ARBRENBITLECIDY —RA I AFHBFEIZE TNV TWS, HEIIDONT
HBEEAAEFEEREATOCESEEEZ L, XHCTRENFLOA TV, RAKEEZASOKIED
Ao THE0, HERICETLMETN,

LEES!

IR O Bt B (R S Vo) AR TS HET T B(Fi 7 2% id.  definitefE84)), EEG:36(75%)/48(100%),
MRI:30(71%)/42(88%).  14-3-3TF [54: 19(73%)/26(54%). probable#£(32147)). EEG:321(100%)/321(100%),
MRI:178(74%)/241(75%). 14-3-38 F1:97(92%)/106(33%). possiblefEGIF. EEGO0%)Y35(90%).
MRI:19(70%)/27(69%,) . 14-3-38F 41 1(69%)/16(31%). ZFIBEE0RH])., EEG:357(88%)/404(99%),
MRI227(73%)M310(76%), 14-3-3TF [ 127(8G6%)/ 148(36%) T & - 7= (& 1), Definite F OPSDREMFII 124 TH
0. AR BFT R IIMRLG64%92%, 14-3-32E 21 T5%/6T% T o 72, MRIM 433 E B0 B EICS
probable CID &5 92 X S CBMHME A AT 424 &, definiteTEIZ 3V TAFTICprobable & BBl & 1% fha
IRESR O I £ 275%M 5 . MRIOBIE1Z90%, 14-3-385 14 O 55 S 1388% A\ FNTNEL T B(32).
Possible BEG9EA) Tid, MRIZ14-3-32 51 2 probable D 2 ML IC IR T 5 & MRIDHE idpossiblefFD 5 5
D49%HE, 14-3-3E B OB E1128%7) probable & B2 X N 5 K D ITAR H(F3).
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AR DOdefinite T BT 234888 ORI EEG: 75%. MRIT1%, 14-3-38EF:73% & 3R E O TEWHZZER
o 7=ht, SRR TORERTRIZEEGY9%,. MRIT6%, 14-3-38H36%ERKESHD - THY, 14-3-3
EBOMITRNERICEME TS o7z, DefiniteffE OPSDEEM:AA 1T 1517 2 BRE X433 B R AMRIT LA
THBESNTH 7200 BITEEIMRIOENREN -8, £iTiCprobable E 2 XN A BICHT 58
W ELHE DT [T & 5 HEIImE TH S AsEid/ah o 7=, PossibleBE TIRE ORREIIMRIT0%, 14-3-3%
H69%TIZER U TH - =00 EITRMRI%. 14-3-34ERA41%EXRECEL LS MICBEEOEY
i1z &V probable & 2 X 2 RIIMRLE49%., 143-3FEH28%THD ., MRIGEEBODHFKEN ST,

BEGIHEETIICIDZ M 31 2EEGORE T 6% A e, FFEEIRT0-80%UE EHE I N TS E
4)'Y, 14-3-3FE1d, Geschwind 5 A13247 O definite#] TRESI%E ENAZ|]E L T UMY, £ O
eI 1L T71-97%, S5 BEEIERI0RT, LT IIZNE76-97%EMIE SR T WA EES M, LivL., Bl
HUEL L TO1433ERICEBELNNDH D, BREREENEERBTE— T3 <. cu-offEiz &EWNn
DNHDTETH B, HEiTidwestern bloti: & ELISAFED 2T A ) . western blot#E 121X S SITEEREMIZH
BT BEHE EdensitometryF Z N TERMEL THET 258085 5. WETD1433BBEDT 1V T4 —
LIZH B ETYDAUANHIBH Y, X S iTwestern blot# % densitometry TE &1L U 72 & SELISADH G idcut off
BEETITBETAIM L TRELSRBEICENWEL U D, Aksamit 5 (dpossibleld L OCIDEE B LT
WYICIDAEEH N FECIDREZ MR & L /ELISATEZ W - BT, cut offfili % 8ng/mLEA L & T 2 SRR

61%/ R SLHE100%, dng/mL & F 2 SRREE4AEREA9% &2 H & L. cut of I &Ko TEREE, KFEGEDT
KECTLT D EH2BELTVWSY, $20E, TRI43VESIIMORBEC XL 2 Mg Ao 14-3-3



HHOFBRNZMHZRTHED. CIDIKHRNLZEEEZRTVNEDHUTRRVWIETH D, IORMIL
BHNSG A= — & UTEBETRZROEMICKIREINSA, Bukhard 5134 OREREE T 2 BE 1004
TH33EREREL A THETH 2N ED D BCIDEH2E LB ST, KB - BIETRIZE100%. 5
HEIR%EBMTH 7200, BHETFRRIEIU%EEMTH /2 EBEL TS, Demacrel S5 B FIERICES
T RBE6% B VR ERE L TS, —H. BETRRITREOMEFARBOCIDI L D Dl ndtgE
A L REUA TR TR B I LD B & 725 THW A, BT RIZIEE i 120 50T RS
BWRENHD LS T i, M33EEIZRE THIUICIDIISBEMZA, Bt TH - THCAD &L
LBHRSANEND T EEFKT 5, £0O0, 143-MEHECIDOBICERT 3 DIZCIDAS b
HHCEHANEEOBRANH 0. EEEWHODZ WAL TIZ14-3-38 10 %35 2 15 O35 TH24EL,
REWD [FHIEFENDNT D, Huangs HCIDLIS Drapidly progressive dementiaZ 519 2RBOBED S
O 4%THH33EANBEE >R ERELTHE Y. BHEE < BT Srapidly progressive dementia® §531 12
1433 EBELT L E B TIIRN T S 2EH LT3, MRIC DWW TidDemacrel & iddefinite CID5H,
CIDAEEH N DB E R SN ORFHI T, MRIDWHEEREE, [t FRI%, SREEE H100%TH D,
Bl — XU BV TMRI T2/FLAIRIZEKEE60%, RrEEE100%, EEGORKEI40%. RrRRIERC%. 14-3-3E DR
FE100%. FREE43%T & -7 T &ip SMRI DWIEMRI T2/FLAIR. EEG. 1433 EHEDENTVS &L,
BFHICERMT 22 & 2 HHR L TV 5F6)". Tschampa S H CIDGHIRHI T AR B AIDWITE (55 &
BELTWEERE LTS, SchrolerS [ZMRI T2 & B REHTEEECTY, BT R, RREIYI%G
Az, Finkenstacdt 5 {EMRI T2/protontl & % R aT CRUETO%D AL Z 84 LT 50", MRI T2/protonid
DWIL D IENS L EE R oD (#o).

LU =BG A= — LA CEMERICEAT 2ROV THRN T RERBRLATITNTROM
HETHIBEEET HRED, BIRERCUMORERRTEOREENDVENE NI ZETHS, #T
4-3-3EEATHIBMEEET 2B, RSITHMRITHERE 22T 2REBERLAZS™Y, M433EHTH
Il & &2 9 A IZ Id Alzheimer's discase, frontotemporal lobe dementia, dementia with Lewy bodics, infectious
encephalitis, metabolic encephalopathy® 033 248, BMNICE T 2CIDOER TR U= UEN B O &
EINZHHOHE L, BEHERCHORERNR TCOENEISHTUBEE TR WEEZ NS, TRICHL
THEMRIT AR 2 29 2 #% BIIMELAS, status epilepticus, anoxic/ischemic cncephalopathy®% CTd 4%, 0
I & A S IRERER IR RS ML O BRI B S R A MBS TH B EBHN 5", £/, LHEHDW high
intensity = £ T 5K BICD W THEHFETR Z 3 LLER T 5 & CIDIIDWI high intensity lesion?’ B B 1R &)
LD EOBESLEHITH D DL, MELAS &status epilepticustdhigh intensity lesionS R EHICEHE
THEATHAECETBEATEY, M OEBEORBBERIRTH 5™, Anoxic/ischemic encephalopathyid /£
HREBMETEEOBHRIZEETH HH5, high intensity lesionEHICHRESTER TAHICETHSIATE
0, MOCIDTIREHR Th S/ EEERS Bhigh intensity 2 295 Z Em o &R an s, £/~ ADCTH
CID. MELAS. status cpileptica. anoxic/ischemic encephalopathyidlow intensity %= 29 5 DI L, status
cpilepticust R M \- & o THEA fintensity # 2 U, FE{Erhidhigh intensity & 72 5™, WEFTRO&ANS D
MRITEEB M 2 2T SR BIIEDNLLBENER L E R 515,
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B T2MEEAOFR #EH T RNEREITITMMRIE 14-33F 08B 545 1. BEMRIOFBPEAE
KB AREORKITENE . 2. BEADOY— X1 T 2 AWE DK TILHMRIO 5 hipossible B D 2T
EZHEENREN, 3. NERUCIZE33EA B TRURSLTLIE SRV ETEHENH S, 4.
MRI DWID D EF OB T BT ERAME TN TWS. 5. SBREE 4 U 2K BIEIMRIO G HERN M
BEHTHS, 6. WMRIIFIER 0 o REFEVRIETTETSH 5. FORMH SREMRI DWIE 22 ALt
WHAANS ZEEEBFICANT. SEBEBEMRITEBEZECHRBIIDVWTOISR2HROFRE
=N SV RAAECBT 2R ROME S EFEROBHFHECRENEETH 5.
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Alzhcimer’ s disease, Frontotemporal lobe dementia, Dementia with Lewy bodics
Cerebral infarction, Infectious encephalitis, Subarachnoid hemorrhage,

Acute transverse myelitis, Brain tumer, Paraneoplastic neurological syndrome
Tuberous sclerosis, Amyotrophic lateral sclerosis with dementia

Rett syndrome, Down syndrome, Cerebral amyloid angiopathy

Mctabolic encephalopathy, Multiple sclerosis. MELAS, Carcinomatous meningitis
Anoxic encephalopathy

#8 MMMRITHEEZ4E U 2KEA

A B2 T Dhigh intensity 7 4 U 2 &8
MELAS, Siatus cpilepticus. Anoxic/ischemic encephalopathy

A BNEL B D high intensity % 4= U 5 B8
Anoxic/ischemic encephalopathy, Hvpoglycemia, Hemolytic-uremic syndrome
Osmotic myelinolysis, Encephalitis, Leigh discase, MELAS, Glutaric aciduria

Wilson discasc
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(ARER)

R TVAHOBHRSROBREEZAEL TORERER & LT quinacrine (FF3 21 2) & pentosan
polysulfate (PPS) % ER L BHARL LHHNROBH ETE> TV, BICREERTLAEFF I
AETIIEREOR L, 347 0—-X AOHEEORD. BEKEO—BtEORKR, KRR O—BIEDER
WNH SN, WBEOHTERBEZ T2 LR TERD ok, OUEEROHRNRGHEOYRE U THH
O MBI PIMEE Z M2 2 L THRBITH AR DENTRININOHAZITWHERTOF 7o) @
a7, @PPS ORBITHZE) 5 HAYT PPS ZENMAKSRLEL /) 22 FR/SEMRAEZBEERS
e U7 {5 F B PPS ZERR T BARAZETRHRVERFPPS TH U T AEHZA Y 22027 TE . in vitro
mEHREFAEF N T—HRCBTT2E8bN5EERE L.

Clinical and preclinical therapeutic trials of Prion diseases with quinacrine, PPS and chemically modified PPS.

Susumu SHIRABE, Katsuya SATOH and Katsumi EGUCHI. Shigeru KATAMINE, Noriyuki NISHIDA. Masami
NIWA, Yasufumi KATAOKA

Division of Clinical Neurosciences, Neurology and Neurosurgery Graduate School of Biochemical Sciences, Nagasaki
University. Division of Cellular and Molecular Biology, Department of Molecular Microbiology and Immunology
Graduate School of Biochemical Sciences, Nagasaki University. Department of Pharmaceutical Care and Health

Sciences, Faculty of Pharmaceutical Sciences, Fukuoka University

ABSTRACT
To create effective treatment of Prion diseases, we designed clinical protocol with quinacrine and pentosan polysulfate
(PPS). We reported with 5 CJD patients treated with combination with quinacrine and verapamil. We also treated 6 CID
patients with .PPS 1) Alertness of consciousness, suppression of startle reaction and decreased frequency of myoclonus
were observed trapsiently in a quinacrine-treated patient with sporadic CID. 2) To increase the uptake of quiﬁacrine into
brain tissue, we reported efficient co-administration of verapamil with quinacrine orally. In these patients, we measured
quinacrine concentration in cerebrospinal fluid. As a result of combination of quinacrine and verapamil, favorable
concentration was observed, CID patients were treated with minimal adverse effects. 3) To deliver PPS into brain tissue,
we digested PPS with acidic chemical agent. Digested PPS to smaller fraction were obtained by liquid chromatography.
Some fraction of low molecular weight PPS had anti-prion effect in persistently prion-infected GTFK cell line. Only
one fraction of these fractions penetrate BBB kit, which suggest this small-size PPS faction may be usuul as a candidate

of anti-prion agent.
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#2) RhYEREH
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MM2,cortical form O—Fl THEETH - 7.

#3) &9 TFkL 7= ppS DPE

Sample MW(%) PT(sec) | Pitk7 U F %R
1 CaXPS-0S-A Na 80.1 32.4 +
2 CaXPS-0S-B Na 68.4 >300 +
3 CaXPS-0S-C Na 54.5 >300 +
4 CaXPS-0S-ACa 77.7 30.4 +
5 CaXPS-0S-B Ca 70.6 >300 +
6 CaXPS-0S-C Ca 56.4 >300 +
7 CaXPS-HOS-A Na 82 300 *
8 CaXPS-HOS-B Na 60.1 30.0 —
9 CaXPS-HOS-C Na 54 28.6 —
10 CaXPS-HOS-A Ca 83.7 >300 +
11 CaXPS-HOS-B Ca 60 32,0 -
12 | CaXPS-HOS-CCa 53.7 24.7 -
PPS CaXPS(PPS-Ca) 100 >300 +

PPS ZRLEL DAL, HEMMU . BERIZHELT% A TFRT60-70% X TEDFLLIEBOTHT U A
CHRERRLAEDONRB SN T O MO E VRHEBEMETH -,
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