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Recent outbreaks of variant Creutzfeldt-Ja-
kob disease (CJD) and iatrogenic CJD through
the use of cadaveric growth hormone or dural
grafts in younger people have been greatly con-
cerned in many countries and have necessitated
the development of suitable therapies.

Long-term cerebroventricular administration
of pentosan polysulphate (PPS), a clinical ap-
proach based on our preclinical study in rodent
models of prion diseases, has been carried out in
25 patients with various types of prion diseases.
Although its therapeutic efficacy remains to be
confirmed, preliminary clinical experience indi-
cates extended survival in some young patients
with slow progressing disease. This treatment,
however, does not seem to produce obvious clini-
cal improvement in rapidly progressive disease.
Further prospective investigation of PPS admin-
istration is necessary to obtain high-quality evi-
dence of its clinical benefits. :
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Our previous studies showed that amyleido-
philic chemicals are effective as anti-prion
chemicals when administered intravenously. Re-
cently a new orally available amyloidophilic
chemical has been developed, which possesses
satisfactory permeability in the brain and which
is remarkably effective in prolonging the incuba-
tion times of intracerebrally infected animals.
The findings are encouraging, but further im-
provement of the pharmacokinetic properties
and safety profiles are necessary before clinical
application can be considered.

In parallel with development of therapeutics,
diagnostic tools to detect abnormal prion protein
deposition in the patients need to be developed.
Positron emission tomography with amyloido-
philic chemical probes might be expected as one
of the tools and be useful for not only making ear-
lier a diagnosis but also evaluating disease pro-
gression.
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Recent advances in the diagnosis and the therapeutics for human prion diseases
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Abstract
Prion diseases, or transmissible spongiform encephalopathies, are fatal, neurodegen-

erative disorders associated with the accumulation of a misfolded infectious prion protein

which is made by a posttranslational conformational change of the host—encoded cellular

prion protein. A large number of studies to reveal the pathogenesis of prion diseases have

been done using such experimental models as animals, cell cultures and cell -free

systems over the past 30 years. The prion pathogenesis is still enigmatic, but current

explosion of the knowledge about prion biology has led to the discovery of either more

reliable diagnostic measurements or more beneficial therapeutic candidates. Here, the

recent advances are reviewed in the diagnostics and the therapeutics for prion diseases.
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Abstract

Prion diseases, or transmissible spongiform encephalopathies, are fatal, neurodegenerative diseases
that include Creutzfeldt-Jacob disease (CJD) in humans, bovine spongiform encephalopathy (BSE) and
scrapie in animals. Prion diseases are characterized by the accumulation of a misfolded prion protein,
PrP*, which is made by a posttranslational conformational change of the host-encoded cellular prion
protein, PrP°. The process of the conformational change remains enigmatic, but a large number of
researches on the therapeutic intervention have been done in experimental models over the past 30 years.
Against the background of the occurrence of variant CJD in the UK in the 1990s, which is considered to
occur by transmission of the BSE agent and to possibly spread through secondary infection via blood
transfusion, the research on the development of therapeutic agents has been accelerated using an increasing
number of disease models in animals, cells and 2 vitro system. Candidate therapeutic targets for prion
diseases include the following four factors: the PrP°; the PrP%; the cellular factors associated with the
conversion of PrP¢ into PrP*; the cellular factors responsible for the neurodegenerative processes. In this
article, recent advances in the therapeutic development for prion diseases on the basis of molecular

targeting are reviewed, and its future perspectives are discussed.

FU®IC

7V F PRRIERI AR EEAMRENE (transmissi-
ble spongiform encephalopathy: TSE) &IEITh 2 ¥k
REAE % £ 5 B OMETHMREEB TH 5, FiE
T5E, D% OMBEMEER & AR REE
BHEZEWRT 2, COREEAERABRLEORPN %
BoTBY, 7VAVREBPRE LW P TRL, &
WECOEF L SANLRFRLEBLE LTV, £
VAR THB 7204V 7Nt ¥ 2 THE
(Creutzfeldt-Jakob disease: CJD) X 100 FAWK 1 AD
IS TRIET 2WMBRKATH 505, 1996 FE I FER CJD
23 S HEHBIRBYAE (bovine spongiform encephalopathy:
BSE) HETH 3 Z &G ah 2 b, #HEM b BK
B b KRER =y 7 %G| ER I Lz, 74 UKIR

G :Jé@giﬁfdﬁ;éég&é;:thérapéufi&‘,'tdiaghggg' -blo

BHER G TRBEERTO D 58, £0 SHRMHEST
FIEFRBBRETOTHETH 3, TR CID i3, MK *
NMLUTZREBRET 2 2 L RE X, BSE gL ¢
ETWRHERIBWTH, OWEVFEEONREL>TY
5, TFLZ->T, V4 OBEBIPHERECOS
B, SREREROBEEZ Y, WREMEROLHD ORI
BEWOOH I, Bahss, BED FIPHELIINT:
BEERRBE TR, KEETIR, VT VROR
ECBEbLIDFEZTNRERNE LI 7Y 4 VRREED
IR DWTRRER LTz v,

1. FUAVLid
TV AR T Y A EREN B BRERTICE > TR

fEY %, Bt OETHEMKREBTH 2%, L b 7Y+
wiE, BERRK X > TMFEH, QEEHE, (3Rt

* RILRFAFEEFRARE ) A VEASFRIFAE (T980-8575 U&AHHEERERHES 2-1) Department of Prion Research,
Tohoku University Graduate School of Medicine, 2-1 Seiryo-machi, Aoba-ku, Sendai 980-8575, Japan

1881-6096/07/ ¥500/%3/JCLS



406

Table 1! HEXIBF 2t b 7Y F viBoNE
WREEZ o4 Y720 - PI7H (sCID) (70~80%)

MM1, MV1 (&8u%) IAZ0—2Z-PSDHD, PrP*WwEHR Y+ 7AH, RER 60 5K,
EITIREAY

MM2 (FEHR - HKER) IAZu—xR-PSDi U, PrPeudidy 7 AR, FER 60 &R,
HITIER

MV2 (%35RR) $AZ0—-X2HY, PSDiEL, PrPE®BiRY+ 72« 7528,
FAEIE 60 B, EITIIER

VVI1 (FiFEH) 34 70—~XA-PSD%L, PrPetcEixs + 7 AR, &éﬁu 20 AR,
EITIZER

VV2 (%kFR) $427u—X2ZHY, PSDL, PrPcthBidy + 72 « 75— 7R,

RAEIX 60 AR, ETIIER
HBEEZ) A % (10~15%)
Gerstmann-Striussler- P102L, P105L, A117V, Y145Stop % ¥, #{Ti1iE,
Scheinker fE{REE (GSS) PrPsc st v+ 7R « 75— R
BOLERIEMETIRE (FFI) DI78N (I F Y 129 B2 F A =>DE EDH), ETIREDY,

PrPse iz v+ 728
FKiEE CID P105T, P150T, D178N, V180I, E200K, V210I, M232R % ¥,
HEITIRESM, PPy + AR
BBt 98 (~10%)
7 —=N— : Za—¥T7D7 4 TEOBAGERLYD
EE¥ CID BEEREiEE: CID, &4EHktElds 5> Dfy
EHEH CIJD (vCID) BSE 13k, vC]D BEMEKH» & D KGR

sCID&, I FXI290F8 (AF4=y (M)//sY> (V) &, D2RFvTay DAY ST - (ZA71L54
T2) L oT, 6EEOYTIA ST on S, VCID X sCJD DX Koy — iRy, KB4 32 L8 TE 3,
PSD ! periodic synchronous discharge (BT 3317 2 RAE R HE)

‘Table 2 PrP¢ & PrPsc g%k

‘ L Prpe Prpse
EER - Vool + -
RGBS - ) o + +
— R - ﬁzﬂfﬁf?ﬁfﬁ 3 il

%mzaw&& . ‘ MEEGEES 7 ~)  EBftas/s—kAVr
fxﬂ/yb—n/ﬁﬁﬂ’wzwf BEH it
Bl 813 2 BEA R (ty2) < 1B5H 15 B
R (ty,,) : 3 — 6 [5Rd >24 BEE]
EHESREBERERYE B2 WHHE
ﬁﬁﬁﬁﬁﬂ'\@_]f“ﬁ EIfAsd Bk
7iu4 kR - +
BREE
a-helix : 42% 30%
f-sheet 3% 43%

WHEEN S (Table 1), BEFEOFEMIC D W IR BIE PRNP BEFRI—FINTBY, BEES VL VER
YERTHTH B, ERBS) 4 EEE (PrPo) # Bl&RI T 45 OERSWEX ATV 29(Fig. 1), 272,
fal & hoFEHIC X 2 T7u7 7 —-¥RERTHME2ED PRNPIZIZa F 129 £ 219 I IEE SR BRH SN T
THEEORBEBIR 7Y 4 VEEE (PrP%) ~ & ik BY, WFRL TV A VREOREIAS B EEY 5T

B(AYT7r—RA—vay) BT R LIcL - T WH FIZIE, 2 P> 12903, I F 178 O E(DI78N)
IBEEZHNTWS(Table2), 2D, DE L D KBWTAF A= ThhiE, KEEBFESTRE
HEEMEBERUL Tav7x—X—vaviE D1 (familial fatal insomnia: FFI) %, /¥ ‘/'(’?)nb:f?‘
DI 5N T3, PrPe i3 20 afkiGliic b 2 BORVEEMCID &2, £, aF 219y
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AHGRTFR GPI 7Y h—
: - o * ' — \\ o -
DTFIWARTFR UE—h PrPSe 0T 05 P— B4 SIFIWARTFR
—~
22/23  50/51 90/91 120M/V 219E/K 230/231
N C
RE - BARLR \
~48bp, +24bp, +48bp, Q217R
+96bp, +120bp, +144bp, SS) (GSS) P238s
+168bp, +192bp, 216bp G131V T188A(CJD) M232R(CJD)
(GSS) T188R(CJD) M232T(GSS)
ANV (160Stop E196K(CJD) RaoggH (CuD)
(GSS) v1455t0p D178N(CJD, FF)  F198S(GSS) yo10) (cuD)

E200K(CJD) go1q Q(CJD)

P105L(GSS) (GSS) V1801 (CJD)
P105T(CJD) Y148H T183A(CJD) D202N(GSS) qo10p(GSS)
P102L(GSS) (CJD) V203! (CJD)
Fig.1 tFARETYA L RICREAALTIATR

HEEZEINTVLBIER LM AVA VHEOSREER Y IRV OBELY 7 I /BOT N7 7y PEZICTERL
Too KFREXESE, DITSN XA PV 129082 FF =D E R FFLIZ, MY YOk S REAORVEER CJD &

2%,

SHFIRIF R WS NEREL GPI P h—
: / \ ITFIRTFR
22/23  50/51 90/91  1i/12 Y Y 230/231
181 197
c
179 214
\\\T/// REEETRYIC 55—
8 bt :‘z)ljj ‘IGA
AosnIFE  OEERGEYAN T TIEE o
DE— K BB

Fig.2 7V#4 > ERE (PrP°%) O—%ki5&
LMV ACEAEO—REERR L, NRXCERDY 7 FN7F FiZ/NNEGABTTRI NS,
CHRENZBFHIC GPL 7 A —dMtinah, BECFEHEINE, A7 5FFRIE—ID4DDLRFY
UEE (61 H, 69H, 77H, 85H) * ZhiZE{ 220 XAF Y UEE (96 H, 111 H) i Cu** LOBS

CEH53 3,

CREDIBAEDY 7 I N_RIF FOUW 2321, &

BPREOT VN, IFEME CID OFRIEZINE T 2 & & 534
S5NTV»3 (L Lksts, ZERE CID Mg s hig
RE, VA CORE Bk BB Tk o CHRENRL
3535%),

I. PrPC OfiieREE EHEE

PrPe iZMRERE, B, 2V AT O—NRRT7 4 v ThE
HBUEUOHIEN X4 >, BEZ 7 VCBET 28HES
HEEQETH 5, MIEHNETERE NI, NXKE

S5 CHRENC BERE 3 h 510 O¥EIEHE glycosyl-
phosphatidyl-inositol (GPI) 7 > —2MfimaEhn s, 1

DODYANT 4 REGE 2 OOHEHEMNMEZ I 1%,

Golgi RizBATL, S5y 7Bk ¥ OEBEOEMS
Thhad, BEHEMMILTLIEI 2D TIREL,
#HE 2@, Cbodic 1, FhdESEOHmERT L
WABEOSTFBELET S (Fig. 2)o FY—HEH#HOE
ffixZddzkicsh, BB LOLFREIER-TE
D, BRIKENC > TIhs 2585, fHManT
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PK(—) PK(+)
vz !
I -, N
$\ .
sl w— - R w—
o _—21kDa
: I - - -ES \19 kDa
o oA 2B
3 Prpse
Fig.3 BB SYFZBE (PP)Y D99
oy bE

PrPed S0 e2 oy 7—¥D 18, Fuirfr—¥
K (PK) THH{b#, BRIKENC & > THEESE, itk Toy
ML, VS UHETCREBLE, PK(—) XELHiOY >~
InERL, PK(+) BEtEEBOVY I VvERd, N7 —
VXTI AT1EZAT2RBTB,. 5472 13584
DEIIZE->T, EBWALBRRATHZLTES, I
RECIDRY 4715472 AHEE N, EREE
CIDBZA72BONRY -2 iR,

bléﬁﬁﬁ@ﬁkl 9‘( 3DDKE 7?/\'.‘/ Foshet>T

<9ww¢énrmam ¥2ay
Y ABESHTVLRY, /v 27y ey %A
7ok & REAGEHE, BN - EEEAH, HEBtb v
fERR EOMEIN TV S, $72, U > {llOREML,
mmﬁ%,mmﬁé,m&%@@%,zaf»ﬁé 7
R bh— /Xﬂﬁk%%?%t@ﬁ&bb%o

7UW/®@§&%&W%§E

791V®@§%ﬁttfﬁ,20@%?wﬁ%ie
NT»w3, 12X PrP¢ & PrPsc BWEHRREICH D, A &
POES>NFTEEERT 5 & 9 1Kk % & FHLS Prpse
Bli@Y, PrPs OBEEHARET % L) BIKEHE
BETNITHE, I 12 EBRO=EFVERERD,
PrP¢ & PrPse 3B A2 v a8, PrPe 237EHE L L 72
RE (PrP* LT Tw3) kb &, PrPc A7
AT —2ER L, PrPCAL#EEEHT LW TAT
0y 42 —ETN,THB, $8HIZ, PrPc»5 PrP* ~
OFEHLCHEANEATFE2EEL TV EB8/BHMTH
%, BEEDRTCORIGTIX, PrPsc 0EEH (3 —F)
DHMZ & 5T, PrP°— PrPse 8{E a2 Z L &%

T3, HKEHEESE TV SEREANG, —5, &
R LB R E2BMT 5 2 L2 X o> TC PrPe—>
PrP* ORIEHERSNE I ERHELBE, AT O
- %wamﬁﬁénaoan@@Q%%%tof
VB0, HEVEIEIOEMBELZ L > TWL3DMH,

BEDE ZATHTH 5, .

¥z, BOEOWIFEI > T PP OEHHZEHL D OO
H5, (1) PrP OGMPERE L 7Y & ¥ ORBREMHL
FTLL—HLZW, Q7077 —CRZHED Prose 1375
9 %,3)7) A4 Y RBEMOR D BVATFHEL 14~28 5
FhobhkdFVIe—Th3s, WFBRERTOS VA
HEWR, VY=r—varyREAEEHRITAE T 2
EPrP*7 s uA FEFRRECTIRIEBLETH 5,
UED X5 HRMLOEE SR, FVAVOEELIIX
DE>3R2BbDEFEZ T3,

TV F VBERENLAER, SuF 7 —CESED
TRESHEEDOX YV I<—ThY, HEOBBE L
VIR DRER, Wh®BTUT T —EHEED PrPs i
BET %, Wolth, 7077 —¥iED PrP* i -
Th, V=r—va ryERfonme L VERELT 3
IEMNTE D, BR7Y A OEENCIE Hepl0d & FEIT
NEY Yy RUVHTFBLEATH I, Oy rRay
BFIE, 3R LEEOL>E7Y 4 OEEEEIT- T
W33 Ebhs, BERHS, HAEY T Hsplo4
LT 2R TF R A DD Tk, B, A2
VAE—OFY F VROBT, & ) EREEOE VRS,
IDFEERT I 0L FR2ERTEIENRES N
729, ZORBREHEROEZETRLTWS,

—7#, Bz’ > T PrPs B 3 laEM 83D &
NRWZ EBFEES N, VI VKRR L%
FHEEHIRETZ 12 PrP OFSIRMBMET 5 & S cfffixh
NI VA xZy 7y AT, MRS T
PrPe OEBINF| X I>TWwIDI bbb b
T, HHEEHR T PrPs DEL LRI 53, REMD
EULRWI EBMESI N, ZORRIZ, 7Y 4 o HER
iZintpd B MHIEE I MR AR RATT H D, PrPse B
TRARESEIIRE T 5, WRICHEET 2 PrP°¢ OFEED
DETHBIEERLTVS,

IV, BEEIOV—ZV JEDORR

IBREORFIC X, ZOMEEHET MR LE
ERB, REA )V 743V T R VI TRk
(UCSF) @ Prusiner 82D 7V — 713, NARY —~F
VAVERNEET 2 L12XD, 20BRBEOES I
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EoTAV A ORRHEBIET 2, X4 FT v e[k
RBIFELIco NARY —RRE 60 HCRIET 210, 7
VA UHROBFILICKELSBEMT 2 L e ol, &
DNAZXTT v 413, ThETHRERINTY X BT
ROPTRLBENI VI EBHSATWEY, HET
ZOIHEEBRBLNE I EBRETH 2. BETH,
PrP¢ 2 BREIREMT B S VAV ov 737 RO
WEoT, BIZAFEBRIEZEHET I LBRILT
W3, IZT, PrPc LEIU T £/ BESI%ET 5 PrP°¢
PRETILICMEEINIEZ IS VAV oy o9 X
RI)9IA VTRV ERVBIEIRE->T, BOER
27V A VRBEPESRIEDLIBRRLFRTEZ L5
oz, iz, BERW T A 2 e EREE, BB
PrPsc OEFERLFTAD 50 2 I O PrPsc OEL % Hi5E
THIEREoTC B30 BTHRIBEYT S 2 HAEER
oTwa3,
IVERFETEZE VA Y OMBELRET -0
2, VI URGREE HL i ERE VR INT
VB IEEMBOBFR Y Fu T 7 —¥iz ko THIEL,
FuF 7 —YitE 2D PrP* 0 & 2 EKKE) THRE
Li:tk, xAFZ w70y FEEICE - TRIELFEN K
HT3HETHS (Fig.3). %/, MifgrEEAY TV
Y ERB LR, RELFRCRE T 2 k(v Toy
PP BERSNTBY, IDSLOREZHETES
EI3hoTtws , Fur7—¥EBAwi: Ldo sk,
Tur 7 —YREZHD PrPe 2 REkBT I LickY,
72y BMIER WA T T v, TOBRELTLE—
Bliwlrdbdbh, —RAXA2V—=v7ELTH»S
na %, iz, HBRENTO PrP¢ 5 PrPse A
DEHPHET 2 k%, [PSI+] % [URE3] & ¥ OE
BV A 2RV AE (90=—0ETREOFERH
TE3) DR INY, ERRICHEER 7Y —= v 7 i)
BAahTw3, BT, PrPc & PrPs OMEER % #
AR KEE AV THET 5104 ANV—Ty bR 7
) —= U SHEIRER ST XE HBEIC X B PrPe &
OHMEEREFIB LI A2 ) —= v 759 8337z 125
FEhTw3,

V. BRETVUAVREZEDRR

Presc oz, Yo7 —¥MBI L-> TERET
% PrPt kL, 7uib7—¥itED PrPsc & 2 7
VY BHBVBIRTV— b E TR RIET B = A
gr7uy VER ELISA BB ERFERE N TE L, %
D, IDEXX #® HerdCheck BSE Antigen Test Kit
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DEI R PP BEYEZRH ORIV >—Ta—F 4>
UL Vv—1F AWV ELISAEER, 3V 73— A—
v a v R HikEByviz ELISA 8 (CDI &) 72
a7 7-EMBrRAvELRBELREEIALTY
b, 7z, PrPc EOHEER X > Ta vy 7 1 —~A—
vavERERIL, BAEEHKTIIITRINLERS
FRFEAVEBREREE? P, DNA OEIEIZEbLR
TWBPCRECILABULFERBIZE->T, RBRENT
PrPsc 238IE3 2 L L ORHEE(PMCA R 2 ¥, L
WEBI X 2REELBEEINTY S, PMCA &,
PrPsc i & 7% 2 EMADS, HHZRMHFETTPrPC 2HEL
TEDRERPIPBEGK LR T L 2FIALT
w3, —EREI L KBERNE L BESRICEEDET
ZEIED PP RIEIET 2 L WO HET, hiTh
VBEDQEDoINAAT v A4 BRCBEPELTS
D, TEBEO PrPc ORI BWIRERL S
BEOHELRL > TwS, IRETHWBETCE2 7Y S
VERRDBRES NS R EORELRD o 1o bS, FHEOHEI
EVERasOOHE, KEOHBLLSETLTEY,
MBEPRZ CEBEOS Y 4 2 E80RPOERER
HWw e, Y F RORBRER~OIEABBFEI R TY
%,

VI. TUAVRDEBREREDANSTI—

PrPC i3 7V A4 > DB T {, HEMREIET 2
DLHREH I ORELEELTBY, WEOEHTN
EENRT RT3, BEECELZSTFENE L
T, BRSETHIEL Tw 307 PrPe & Prpse 1213
ThHdH, MZTPrPCBLUPrPsc i@ i) 2k
HRTF, SRR, £/, 7V A VEEOSu A TH
Baxhsr@EMEBEEcELIBFREBE T NS
(Fig. 4)o UTFWBBEHEDA + 57 P— L IkEERBO
L&Y, BRI OWORT BEERMIEADOFEMC
DWTRBHRZPEROZ ) (Fig. 5) .

1. PriP° oBsE

PrP¢ 2R SBRET 5 2 L X, PrP¢ OBEET
B Lo TREREEIFEDONTHLARWLERSICB
T, BROSIRORERE L 5, kR L LTR() Prpe
DRNAIREW LBy 75y 8 (2) PrPC O o88%
DEHL, H2WRBE)7FVA VEROBTHLIEES 7
b, HBD2WVIXEDEFBOPEI /= A2 P ANDBATE
BET 2, REBEZ SIS, PrP° i3 7 03B
THFPRLOVIMEZIT 2B T3, 1)
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BEF X ® BT Y
o &N ©
vde vAg
<4l.>< >
AV ATA Y,
2x Prpse

Fig.d 7V RAREEROIISFo—
WRERAFEDA P77 Y- AT uF{v—FLTRL
720 @ PrP° OBRE, @ PrP> Ok, @ PrPC & PrPs 0ff
E{’me%’ @ PrPc o)i%ﬂ:, ® PI‘PSC @Z“‘gﬁ'ﬂfn
BHEFEOME],

WizR37: PrPC 3 FR 7V A VEROEBE LY 24
WIZEDBHEHINTED, ZOBEIMET 2BELE
BEDS—5y M2 B, FEHKBHEEA T 3 > (Sur-
amin) & PrP¢ OZM 2R L, #IFE F~OBT 2HE
T 558, BREHMEERAORERICTRAS I V8 PrPse o
Ei%ﬂﬁ?% EBWES R TRBW,

2 F’I‘F’sc (DP?E
.mewﬁﬁuwvafu>Mﬁ@@¥m%?ﬁ
Zo5TEY, ZOBEBEDL ZHFOWTIRTHTH
B8, TOAEROEAGI X > T PrPs* ORENTS
LOfREMEDS B B 19,

3. PrP°® & PrPsc OWBE{EMEIEE

VX YERE RN 34613 PrPc b 5 Vit Prpse
NERETDHILR LT, VA VERMEHEZEL TV
LEEZSNTW3Y, 7304 FiEEEOLETbHE
ROBERRE/F>Tw 3 LI ATBY, EE50
TNV—FTHT7I0L R e f AP T HHEINSLL
B, FEECIEBEE T PP EERHETS 2 L2
HL TWw3™(Fig. 6),

4. PrPc oissREl
PrP¢ OREDORLZEII TV A v B 2 RET 20
HetE s 585, PrPe ORLEEAL 2 (EET 5 & 5 2415

AT, ERABDODOTWEL, PrPCOa Y 219 12
) OVBERFOPIPC R, FIFY M AFT4 TS
DA VEEENHT I LS TEID, ZORF
DIERIDIZ D & 5 BHENET LTS AT VL 3,—5,
BBREADOT Y 4 v ERERICE > T, RNASFRY
(RVARLYDA FRF v — 2R/ ONTFIMTES 2
EBBEIN T3, —F, PrP¢ 0RE b2 {EET
B X5 REANGBEERR L R B, KEKOEMS DY
N—TFTR, EDESREREIVEa—F BV i
silico X7 ) —= 7 THEL, BREEY - LEY®
HOUHT ZECHRIIL T3, Eh, RV 74 Vi
Y07 b7 Ea—VROEEWIE, PrP¢ 05 Frhiss
DBEKRMER A4 VBB L, EEBR s i RE
TV A EBRIET 5 2 L B HEI LTSS,

5. PrPsc oFaElL
VATV HY (GAG) D1DThHBEANTY
MR, PrPse 2 S LhEwhic B Eh, PrPc & big
BT A5ZENBEINTVDE, "NTUVEERZ YD
GAGRVUYRRET I /WO 2HOBVEL»SR 2
RAFERETH DD, L PIBEREOY MY UR
VY97 z—pF (PPS)2pa>T—vry F (CR)® i,
BT PrPse O EEEZEL, BiCHiER, BT
WFERERET S LBFEEIN VB, Tho0s
DFEPEX, 7T o4 FEAEETRT L THHISN B,
7IioA FEOEESBALNTWEI-FRFYLEY
~ (Iododoxorubicin: IDOX)2® %, ZDEEELUETH
57 M 7Y 427V (Tetracycline)?” b ¥BMiiacg
BU7) I VEAEORERZINHT 2 I L BHRESIT
Wb, 78, CR, IDOX, 7 k59420 id, Bk
KD a7 LEAEOBBRELFH->TBY, TIa4 R
RITRL, 7314 PEREERFMBEEEERT
EBHEN TS PrPC <7 F F 106—126 & &
HEERL, ZORFFFO7 suq FERHHT2C
LBBESNT WS, ¥z, 730 FRED B —+
BT T 2 5 7F K2 13, 55l ¥ R
TEAAZ/ VA VEABDOGERAET 2 2 L g
T3, 37, BERAREBT 3 7Y 4 088 %
#3% Hspl0d D & 5y v~uv4Fi, WAL
BaopoTwknad, L, 0L LRI FIEET
NIEENRBREEOSTENEL R THS S,

6. tHEMBARIEDINE
7V A AEENAE S fIRATEI, MR RN T 3,
VA Y OEERIHIETE R b b, HHMRHIRISE &
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NaChS SO:Na :
: J]E\ O OH
NaOsS”™ ™" “soiNa T 0”3 HG NaOaS SONa ) O‘O‘
. ‘.’ "’ OCH
\‘ @ ? Jgj NaOs$ 0 OH O
NN HsC T

H H ,

Suramine Congo Red lododoxorubicin

PrP  MSA AA AG AV V12
iPrP13 DAPAAPAGPAVPY

BY—NBERTFR

OH
OHO OH O NH:

Tetracycline FeTSP _
Iron(Il) meso-tetra(4-sulphonatophenyl) N7
Porphine
O _NH
| 0 H
HCI H H 0 |
N N\ NH,
N~ 0" CH,
H
Memantine _ Flupirtine Polyamine
RN O 0.
P n
cl N
Pentose

polysulphate
Quinaqurine Amphotericin B (R=S03Na, n=12)
Fig.5 3F&FnSVAFaBEHLED

T EMTERE, TVAVRORERMZ SIS D, CIJD OETRMEITE LWL I LBWEI NI,
i 3, NMDAZBSKERE A~ V5 »

(Memantine) 2 ® P EBEE 7L LS >~ (Flupir- 7. ZDi

tine)*® X7 K b= AR E LTHBEL LTI T BADOTERPHREHREDOR 2 ) —= 0 T Ed D

WREERRBIhTWS, JVEALF DL THE, CID BRAODOERBD B, Hiv IV TELGFF 7Y
BEBBEOVWTZEERER L L TEKRKEELTD IR ED IBRRED, MOVANVAEDPORT V7 7
Wiz, ZORKE, RABEOET2ERERMFILLbD 71 ¥~ B (Amphotericin B) £ ¥ QXY = RiEY
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2 4 (nM)

Fig.6 XFYNR2YV— BB Prpsc©
LR

ATV A URBBEEEERF Y LR
V—NVEEED 1 D BF-168 THEL 72, BF-
168 IXIC5,=0.4nM W 3 T E@E T
PrPeDES£2ME T2, B:10nM BF-
168 THMEL 2%k, BHIZBR W TS ST
7o, 4EHERLTH PrPs OE4 D 5
Nz (P, i 2 F#R, P, X4 @RS
$)o C:10nM BF:168 CIEBLMET % 4L
HUTH PrP° ORBUCIZEBE L\,

B, S MER RS SR T2y ay
AEPSBRY 7 I MY BRESA TV 3,

¥ 27 Vv (Quinacrine) RODY hH 1KY P
7 = — 1 (Pentosan polysulfate: PPS) w2\ T i3, W&
RIERT oD E CHRARSTbh T3, 72
Y /biﬁfﬁk?b&(%ﬁﬁﬁa"gﬁwﬁbn 230, R TR
ROBFELTD Sl b DD, FRSBIETHY, FF
BEER CORBEEWERO: ®, & hHEEOEHER

¥R CEELTRESGEY S, MREMET
P ERBRL TR, RYMYRYI LT x—

FEOWTHRARE W THEABRBITbALTWw S,
PPS i3BXIMAREFT 2 3558 L R vz 8, SETEAZRE %
W TIERNEGRE T 2 2 LR s hiz, KOS
DHETRILE SRV b DD, —EORER TIREERER I
BLHOTBY, R Rt ou CHEb Hlisss
FoENTW 3, PPS %M ISR S, 4
FYAPLHALUAOET RS h, 2R T 25 BloBR
BHEFHEINTBY, BERRIATOIBBEEDD &

DEFX B GR, BoBOEET 0 b I — VDR LB
REER OE NI C & 2P TORFPRD SN 3,

FHOIC

Y F UK u@ﬁ@%%%ﬁ4wx&8% L 7- B
AEL R, BPL ThHSDOEKIEL SR, RS
EDPRBD SNV, REBE CREOEELH 2
ZEBTERV, MAT, BFIEDHREG LB L
T ZERFFCHBEREEL 2> T3, Fid S
PIRMENORBRBE R E W 5 - L1, BEERALT
WEWLLOLDEATHAREL Bbh2, 72, EFE%
TVF VIRPBESET ) A R Y, SRRET 3 W5
HODH2BECTFHHLBERENTH2 LBbI 3
B, LORKT Z0bd SRR L CEROLE
B EDONIEOREUEEZ 2 L EBTIRZ L, o
TRAFRIEL T & OIRETIX, BRESTIX, 2hiiiz
SIFRBEHINTB ST, 20701 bREMIZIE
BePhT 2 ZEBMETH Y, REMSHEDORERH
BETH5,

MRI BRI E R L MERR RO 14— 3 — 3EQE
Y, MERHVIHOZHOMIFIZR 2 2 L B8 RE S
NTHR3EH, L) BRBEHTOZHOLDD~Y—5—0
BREP, RHEORRESRD 5 hTws, SRE ELISA
ERX7uT T —EMEE LRWELISAER Y, “hi
TRIECE R o727 ) 4 2 RINTE 2 Tl ¢
& o Rz, PMCA %12, MEPRHBD Prese 288Hc
EBEDHREVDHY, BIPVIHD 2 v XRETHIC B T
SHEMBBEY — iz BBV, SEOMROME
Bick>Ti, 794 HE8 MRMRSE 208 L, &
RELTHREL RIS TE 3TN H 2, 1
FEOMERFL bz, 7V AV OEBIR =X ADH
RMISEO A A =X A b TN M D, BieskEg
EVIET 5 bDERbh 3,

X B
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