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pathological involvement of Lib. Based on the observa-
tion that Lib is expressed in plaque-associated activat-
ed astrocytes, the functional involvement of Lib in glial
migration through extracellular matrix (ECM) was
analyzed. Although interactions between ECM macro-
molecules and astrocytes are required in migrating to-
wards and remaining around the AD lesions,
molecular mechanisms involved with these events are
not well understood. Our results suggest that Lib
may participate in astroglial motility around senile pla-
ques i AD brain.

Materials and methods

Brains. The brains were obtained from the brain bank of the Choju
Medical Institute of Fukushimura Hospital and protocols used were
approved by the Ethics Comumittee of Fukushimura Hospital. The
scientific use of this human material was conducted in accordance with
the Declaration of Helsinki and informed consents were obtained from
the guardians of the patients. The brains from five neurologically
normal control patients in which Alzheimer’s disease (AD)-type
changes were lacking, and those from five patients with AD were
examined. The diagnosis of AD was established using the criteria
recommended by the National Institute on Aging [11] and the Con-
sortium to Establish a Registry for Alzheimer’s Disease (CERAD) [12].
The ages of the three male and two female neurologically normal
controls ranged from 54 to 82 years, and those of the two male and
three female patients with AD from 67 to 80 years. In all cases, brains
were obtained within 2-13 h after death. Small blocks were dissected
from the parietal lobes and stored at —80 °C until used. The frozen
samples were thawed and fixed for 2 days in phosphate-buffered 4%
paraformaldehyde. They were then transferred to a maintenance
solution of 15% sucrose in 0.1 M phosphate buffer, pH 7.4, and kept in
the cold until used. Sections were cut on a freezing microtome at 20-um
thickness.

In situ hybridization. Human Lib expression in AD brain tissue was
evaluated by in situ hybridization histochemistry. Human Lib cDNA
fragments, encompassing nucleotides 1444-1742 of hLib open-reading
frame (ORF; Accession No. AB071037), were amplified by PCR and
cloned into pCR-Blunt II-TOPO (Invitrogen). A ¢cDNA probe for
hLib was constructed by PCR using T7 and SP sequences in the vector
as primers. Amplifications were done in 100 ul PCR buffer containing
10 pM primer, 2 nM dNTPs, 200 pM digoxigenin-11-dUTP (Roche),
10 ng template plasmid, and 5 U Ampli-Taq DNA polymerase using a
thermal cycler (Perkin-ElmerGeneAmp PCR System 9600). Samples
were denatured at 94 °C for 5 min, followed by 30 cycles of amplifi-
cation for 30's at 94 °C, for 30s at 50 °C, and for 30s at 72 °C. The
final extension was at 72 °C for 5 min. Sections were hybridized at
37°C for 2 days in buffer containing 50% formamide, 4x SSC, 0.2x
Denhardt’s solution, 21 ng/ml salmon sperm DNA, and 250 ng/ml
digoxigenin-11-dUTP labeled and non-labeled PCR DNA probes.
After hybridization, sections were rinsed three times in 1x SSC.
Hybridization was detected by an enzyme-catalyzed color reaction
using the DIG Nucleic Acid Detection kit (Boehringer-Mannheim
Biochemica) according to the supplier’s instructions. Negative controls
were pretreated with RNAase and processed with identical procedures.
Other control experiments were done using mixtures of either 10:1 or
1:1 of the digoxigenin-11dUTP-labeled and non-labeled PCR DNA
probes. After detection of the mRNA signal for hLib by in situ
hybridization, immunohistochemistry [13] was used to characterize the
labeled cells using antibody against anti-glial fibrillary acidic protein
(GFAP) (1:10,000, rabbit polyclonal, Dako). The sections were

mounted on glass slides and the coverslips were sealed with liquid
paraffin.

Cell culture and transfection. Human glioma cells were pur-
chased from the American Type Culture Collection. US7TMG cells
were maintained in Eagle’s minimum essential medium (EMEM;
Gibco) supplemented with non-essential amino acids (Gibco),
pyruvate, and 10% fetal calf serum (FCS; Gibco) at 37 °C under
5% CO,. H4 cells were cultured in Dulbecco’s modified Eagle’s
medium (DMEM; Gibco) containing 10% FCS. The cells were
transfected either with phLib-FLAG plasmid harboring the open-
reading frame (ORF) of hLib tagged with a FLAG epitope at the
carboxyl terminus or with control empty vector (pCMV-Tag4;
Stratagene) using FuGene 6 (Roche). Stably transfected cells
expressing hLib and control mock cells were selected with G418
(400 pg/ml; Gibeo) for 6 weeks and then obtained as mixed cell
lines to avoid clonal variability.

Western blot analysis. Cells were washed with ice-cold phosphate-
buffered saline (PBS) and lysed by incubation in lysis buffer (1% NP-
40, 150 mM NaCl, 20 mM Hepes, pH 7.5, and complete protease
inhibitor cocktail (Roche)) on ice for 30 min. Clarified lysates were
obtained by centrifugation (30 min, 15,000g, 4 °C). Supernatants were
boiled with SDS sample buffer (5 min), separated on a 4-12% sodium
dodecyl sulfate—polyacrylamide gel (Novex), and transferred to a
polyvinylidene fluoride (PVDF) membrane (NEN). Membranes were
immersed for 1 h in blocking solution (5% non-fat dried milk in PBS
containing 0.1% Tween 20 (PBS-T)) and probed with a polyclonal
antibody raised against hLib (1:2000) in blocking solution overnight at
4 °C. The membranes were washed extensively in PBS-T and incubated
with horseradish peroxidase (HRP)-conjugated anti-rabbit IgG anti-
body (Amersham, 1:3000) in PBS-T at room temperature for 1 h.
FLAG-tagged proteins were detected by M2 anti-FLAG antibody
(1:2000, Sigma) in blocking solution overnight at 4 °C. Blots were
washed and visualized with enhanced chemiluminescence (ECL;
Amersham). The actin antibody (Sigma; AC-40) was used as a loading
control.

Transmigration analysis. The role of Lib in cellular motility
migration through reconstituted extracellular matrix (ECM) was
investigated using BioCoat Matrigel 24-well invasion chambers (Bec-
ton—Dickinson) according to the supplier’s instructions. Cell suspen-
sions (0.5 ml of 5 x 10* cells/ml in 10% FCS-containing medium) were
plated onto Matrigel-coated filters in triplicate wells of an invasion
chamber. After the 22 h incubation, non-transmigration cells remain-
ing on the upper surface of the filter were removed with a cotton swab
and the invasive cells on the under surface were fixed and stained with
Diff-Quick staining kit (Kokusai Shiyaku). The cells were photo-
graphed at 100x magnification in five predetermined fields and
counted.

Blot overlay binding analysis. For production of recombinant hLib
protein from sf9 cells (Invitrogen), the extracellular region of hLib
(aa 1-529) tagged with His6 at C-terminal was cloned into the
pFastBacl vector (Gibco). The recombinant baculovirus was ob-
tained according to manufacturer’s guidelines. Recombinant hLib
protein was affinity purified from cultured supernatants of infected
sf9 cells using HiTrap Chelating HP (Amersham). Ability of hLib to
bind to Matrigel (Becton-Dickinson, 356237), collagen type IV
(Becton—Dickinson, 354245), laminin (Becton—Dickinson, 354232),
fibronectin (Becton-Dickinson, 354008), aggrecan (Sigma, A1960),
and bovine serum albumin (Sigma, A2153) was determined as pre-
viously described [14] with slight modifications. Briefly, each macro-
molecule was spotted onto a PVYDF membrane at 5 pg and 0.5 pg/
spot. The membrane was incubated with blocking solution at room
temperature for 2h and then incubated with recombinant hLib
protein (1 pg/ml) in blocking solution for 16 h at 4 °C. The mem-
brane was incubated with anti-hLib polyclonal antibody (1:1000) for
16 h at 4 °C, followed by extensive washing, incubation with HRP-
conjugated anti-rabbit IgG antibody (1:2000; Amersham), and
detection with ECL (Amersham).
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Results

Lib expression in activated astrocytes adjacent to senile
plagues of Alzheimer’s disease brain

To evaluate pathological involvement of Lib in AD,
localization of hLib gene transcripts was evaluated in
cerebral cortex sections from the patients by in situ
hybridization analysis. As shown in Fig. 1A, mRNA
for hLib was expressed in only neurons, but not in
astrocytes in age-matched non-AD cortex sections. In
AD brain sections, there appeared areas where hLib
mRNA expression was not observed in neurons
(Fig. 1B, lower central part) and these arcas are
thought to be damaged. In these ‘neuron-negative’
areas, hLib mRNA was detected in some cells sur-
rounding the non-specifically stained senile plaques
(Fig. 1C). Immunohistochemistry using an anti-GFAP
antibody revealed that these hLib mRNA-positive cells
were reactive astrocytes. As shown in Fig. 1D, GFAP-
positive astrocytes directly surrounding and extending
their processes toward non-specifically faintly stained
senile plaques expressed hLib mRNA. Review of five
AD brain sections indicated that approximately half
of the reactive astrocytes around senile plaques were
positive for hLib mRNA expression. Control hybrid-
ization sections which were incubated without the
DNA probe or with a 1:1 mixture of the digoxigenin-
11dUTP-labeled and non-labeled PCR DNA probe
were negative. When a 10:1 mixture of the digoxigen-
in-11dUTP-labeled and non-labeled PCR DNA probe
was used, only a weak signal could be detected (data
not shown).

Lib promotes glial migration ability through ECM

Cell surface LRR proteins appear to have abilities
to interact with extracellular proteins and/or matrixes
[7-9]. The observation that Lib is expressed in reactive
astrocytes around AD senile plaques (Fig. 1) prompted
us to evaluate a role of Lib in cellular migration
through ECM. The hLib expression plasmid, harboring
hLib ORF with FLAG epitope tag at the C-terminus,
was introduced into U87MG and H4 human glial cell
lines. Human Lib expression from transfected cells
was verified by Western blot analyses using an anti-
body raised against hLib and M2 anti-FLAG anti-
body. As shown in Fig. 2A, hLib protein was
expressed in established cell lines, while hLib expres-
sion was undetectable in both parental wild type and
empty vector control lines. The bands observed near
64 kDa are thought to correspond to immature mole-
cules before complete glycosylation [10]. These celis
were examined by migration analysis using Matrigel
invasion chambers. Human Lib expression promoted
migration through Matrigel in both transfected

A

Fig. 1. In situ localization of hLib mRNA in non-AD (A) and AD
brain sections (B-D). (A) Positive signals for hLib mRNA were seen in
neurons in non-AD cerebral cortex. (B) In AD brain, neurons positive
for hLib mRNA expression were observed, similar to non-AD brain.
However, unlike non-AD brain, areas devoid of hLib mRNA expres-
sion in neurons were observed (lower central part). (C) In an area where
hLib mRNA-positive neurons were not seen, signals for hLib mRNA
were seen in several other non-neuronal cells (arrowheads). Some
positive cells surrounding non-specifically stained senile plaques
(arrows) were observed. A neuron with damaged morphology was
faintly stained (N). Non-specific staining was seen in some vessels. (D)
In situ hybridization histochemistry for hLib mRNA (blue-black)
followed by immunohistochemistry with anti-GFAP antibody (brown)
in AD brain. Human Lib mRNA-positive cell, that directly surrounded
and extended processes toward the non-specifically faintly stained senile
plaque, also expressed GFAP. (A-C) 185x; (D) 256x.
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Fig. 2. Acceleration of cell migration by hLib expression. (A) Expression of hLib in transfected US7MG (left panels) or H4 (right panels) cells were
detected by Western blot analysis using polyclonal antibody raised against hLib (top panels) or M2 anti-FLAG antibody (middle panels). Anti-hl.ib
antibody reacted with hLib gene products (arrowheads) only in hLib-transfected cells (hLib) and not in parental wild type (wt) or empty vector
control (mock) cells. Specific bands were detected similarly with M2 anti-FLAG antibody. Blotting with actin antibody was used as a loading control
(bottom panels). (B) Migration analyses using Matrige] chambers. Parental wild type (wt), empty vector control (mock), and hLib-expressing cells
(hLib) were plated on top of Matrigel-coated 8-pm filters. After 22 h, cells migrating through the filter were stained, visualized, and counted. (C)
Graphical representation of average number of migration through Matrigel at 22 h. Results are means & SEM from three independent experiments.

U87MG and H4 cells (Figs. 2B and C). These results
demonstrate that Lib appears to be a LRR membrane
protein that is involved in cell-ECM interactions
important for glial migration.

Lib binds to extracellular matrix

Blot overlay assays were used to assess Lib binding to
Matrigel and ECM macromolecules using affinity-puri-
fied extracellular region (aa 1-529) of hLib protein
(Fig. 3A). Lib bound to fibronectin preferentially rela-
tive to Matrigel, collagen type IV or laminin, with min-
imal to no binding to aggrecan and BSA (Fig. 3B).
Decreased dose of blotted macromolecules resulted in
reduction of signal intensities.

Discussion

In the present study, we evaluated hLib mRNA
expression in AD brains in comparison with age-
matched non-AD brains. Human Lib mRNA was
detected in activated astrocytes around senile plaques
in AD and in these areas the signals for hLib mRNA
in neurons were not observed. Similar to results from
in vitro studies on rLib in rat astrocytes [6], hLib is
also a distinctly inducible gene in human astrocytes
in vivo, because signals for hLib mRNA were detected
in reactive astrocytes in AD brain, but not in quiescent
astrocytes in non-AD brain nor in lesion-free areas of
AD brains. In contrast, neurons express hLib mRNA
in non-AD brains and in lesion-free areas of AD
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Fig. 3. Binding of hLib to ECM molecules. (A) Recombinant exiracellular region of hLib was affinity purified from cultured supernatants of infected
sf9 cells, followed by electrophoresis, and staining with CBBR250 (CBBR, left panel) (M, molecular size marker) or Western blotting with anti-hLib
antibody (WB, right panel). (B) Matrigel, laminin, collagen type IV, fibronectin, aggrecan, and BSA were immobilized on PVDF membrane at 5 pug
and 0.5 pg/spot. The PVDF membrane was then incubated with recombinant hLib, excessively washed, and immuno-detected using anti-hLib

antibody.

brains. These results suggest that hLib expression may
be required for maintenance of homeostasis in neuro-
nal activities, although it is not clear whether loss of
hLib mRNA in neurons of AD brains is caused by cel-
lular death or loss of homeostasis in diseased neurons.
It is also possible that Lib may play different roles in
astrocytes and neurons, because some LRR proteins
are involved in the regulation of neurite guidance and
synapse formation [15-17].

Based on the presence of the LRR motif, Lib has
been thought to play a role in specific cell-cell and/or
cell-matrix interactions in astrocytes. The finding, that
hLib mRNA is transcriptionally induced in activated
astrocytes of AD brains, prompted us to evaluate the
possibility that hLib may participate in the accumula-
tion of astrocytes around senile plaques in cell-matrix
interactions. The current data show that glial cells
expressing hLib display accelerated migration through
Matrigel, a reconstituted ECM. This effect on cellular
motility is consistent with an other study showing
reduction of cellular migration after suppressing hLib
expression in a tumor cell line [18]. In addition, hLib
protein demonstrates binding to some ECM constitu-
ents with some preferentiality, similar to other LRR
proteins [19-21]. These results suggest that Lib may
contribute to the regulation of cell-matrix adhesion
interactions with respect to astrocyte recruitment
around senile plaques.

In our previous study, ADAMTS-4, an ECM-de-
grading enzyme, was screened out from the same
ApB-treated astrocyte cDNA library [22]. Other studies

have demonstrated that matrix metalloprotease
(MMP) activities responsible for degradation of
ECM are higher in brains from AD patients than in
controls, and that these ECM degradation enzymes
are derived from astrocytes [23,24]. To investigate
the possibility that these reported MMP (MMP-2,
MMP-3, and MMP-9) activities were transcriptionally
up-regulated in hLib-expressing glial cells, their
mRNA expression levels were evaluated by reverse
transcriptase PCR (RT-PCR). However, they were
not increased in hLib-transfected cells compared to
parental or control mock cells in both US7TMG and
H4 cells (data not shown).

Astrocyte recruitment toward lesions is thought to
be dependent on chemotactic molecules, such as
MCP-1, originated from the core of senile plaques in
lesions [25], accompanied with recognition of, adhesion
to, and reducing integrity of ECM. Lib appears to par-
ticipate in these steps by specific protein—protein and/
or matrix interactions. Further investigation into Lib
molecular mechanisms may provide additional insight
into astroglial motility around lesions, suggesting novel
therapeutic strategies.
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Creutzfeldt-Jakobd# (CJD) IZfAFR s B 7V F
VIR, Vo ARIET 5 L EITETHIBR 2
TR EERTH ), IHEERIINCER
BEERE oSN TR, T F Y
FIZFORRBSEY S, ORRBAHOMENR
CJD (sporadic CJD : sCJD), @EEZACID ; 4
TR RNE (bovine spongiform encephalopathy :
BSE) D5 A5Eb A ZEERIC]D (variant CJD :
vCJD), TE4MEBHELR L, EETAVRER L &
NAEREMCIDE &, QOFEEETIF V&
#EMECID, Gerstmann-Straussler-Scheinker (GSS)
FEEEE, HIEMREEAIRE (fatal familial
insomnia : FFD), 129 &h 5. BEEFLL
Tid, EERMBICOEETAEER T )4
EH (PrPo) 7%, ZALPOBERTEASKEE
DEALERIL, WEMEE Lo TuT 7 —EiK
PO RBRER T ) 4 v EH (PrPC) &z h, Th
SARRMBEANER T A LICE T, LK
FPrPSCA E R I IR T A LIl L o TE
LR boLbEZLNTRE, TOTY
F v EBRESIE, 19824E 12 Prusiner b 2 AREE
DERWE L LTOREEEAEOWETRE
LTLk, —fRIZEZLNTWAY, ZITIE

PrPe HPrPe~ o bty L CIdEBE HE
TAENEERRT A0, SFF AR
DS E N T &7, & 51T, 1986FIZBSED R
ETHI0 THERE 3 M, 19964F IZvCID DFEE D H
EXNTh o, ERNEMES LTREERE
BEORRPEBLEZL LN, FORIEHEEI
IE L7z, ZFO#E, RELZTITHT ) V3
BEETAHTEEOLAYIREIN TS,
Z03 B FF27 Y v(quinacrine) i¥, 20004225
20014E 12T C, in vitro TPrPC2» b PrPSe~ DR
BPPPCOERELMET AMRIDH H Z LT H
LX), FEE, SEBRRE~NOMREH
FLEIEESIEETCH L) e, RE
< S TOREEREE L CHERINTEEED
5, HEWIPHETLLTCWAEEHITHY, 61K
MEABEFIDEB S BIFCH B L) R b,
Z DR DIER % b 0% = — % (quinine) & & b
WHEEDHINAIZE /2. AFFTIE, £1+7
)V F o REEORI B L TSN TOER
Rz & CIZCIDEEDSHOBREIZOVWT, &
FEOMBZRATHIT 5.

KEDFF 7 2 RBEOEIRR

1. W& - A&

bbb d2003E128, EE£7TEFRETRR
DOFEE) = B TH T SN -CIDIGEM R O—I&RE L
T, [7a4y7znb - YaT7THEEEIIBTS

* Quinacrine treatment for prion disease : Review.

#+ Miki TANAKA, M.D., Yoshio TSUBOI, M.D. & Tatsuo YAMADA, M.D.: EBRERKEEZI RN (B814-0180 18
B8 P T 4 X LR 7-45-1) ; Department of Neurology, Fukuoka University School of Medicine, Fukuoka 814-

0180, Japan.
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LAV (LUL 1 BRHER, EFxin s, L
AV 2 EEE - ARERIISER, BIEFCE D
B, LV 3 EEEES) G EOBRKRT— 408
WHBEN. FF 27 URBROA V=L
LT, REBOHMEL, ZALDPOEEHNZ
BHEIZ X AR T3 %2 <, EITEOMEFR
BRERTZEEL, 20UET b - THEDE
HOLHETHIEE L, BAEWICIZ, BEIEE
BEOERE, FHPHk &ORBUIT 2 G
o R, BEEOHIL, eye contactPEEDE
B &l b b EEBBEEDO LR, BREH
DOEIMPFEEEIF 70— X A0 R ETH
B, INGIFFEFICEFEORFMEELONS
b LS, BEEOBRRNNE,, +59
GEMOMGR E D EEZ BN,

2. &% B

¥F o) EEEIToENORR TR, %)
RLETORNE TR 2, RIEFBGRORMEEL
NV ETDRREBEOBEZRIITRY. 3
SEGISIBIF, BRIRMICRIREI RO bl
1261(38.7%) TH - 7z, WEPIOFEE, Fh
FsCIDA 9 B1(40.9%), EEHECID 2 £l
(40.0%), SEEMET Y F Y imEH 1 61(25.0%) TH
D, BEWT ) 4 VROFRELS S o & Do
2. FFRBBRETBEETAERFIIOWTEFRLEN
DEER T — Z 12DV TIRET L 724 %, sCIDES!
IZBWT, BEEMOFRMERE L VP BIFTH
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me LTEN 2L, 1281F 2818 nT
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Holz, BMEHICL - THRF o) VigErHIE
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L7z, TR OERETH Y, BB L HIT4
BRI ORE IR > 72, — &0 BRI E Lin
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CHORBIIT ELR o720 TEE v v &

b %o 7.

3. XF7 ) COEHER

FF 7)) VIEEOTETEN & Pk ER S E
K1, ¥+ igEFEORREZR 2 1RT.
EERIEB XU OREEX, E2OKE, §
BEIDH] (5 I ER S < 2,000/l 7243 AT BR 3L <
1,000/ul, M/IMREE<50,000/pn, Hb<8.0g/dl),
BT EEREE (AST, ALT>F% FIRD 5 45),
BgeE, ERERE, HILBEEROHERE L
72, 12BEO 7O Fa—-VEET L0316
1061 (322%) 12 & EF o7z, FIEDOE 2L
FAREEEO BB TH ), FILEFIFIDS b
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DT LRy, FFo) EEOL oL b5
EoEVEEREEZEL bR, FRUSOEIE

HEOKAMEE LERGED) x 2hEFN 14
FTOITRD A, FEEEIC L BITHFI LIS DL
FHNZBWT, ¥+ sobtg, BIERERI
E L.

4, ¥ —3BEL IHHAEE

FEPEII D DS, -2 v EEROEE
MREMFELT, ixT IV TETHLFZ— %
bIEEICHV N, sCID5 Bl &L EEET) F



63 . 448

MIERR 55635 55

£ XFUYEBEFAOTOT « —I(2003F12 B S DESD

Nostt/i | pip FEIRPBE HaEime)  Bo WEEM BINE wmer ok
1/F/81 IMFs 4 300/4,800 16 3 - | S 7
2/F/49 IMFEM 9 300/23,400 78 2 — ik AR
3/F/67 EE M 6 300/6,900 23 3 +(4) ik Ak
4/F/51 IMFEME 2 - 300/5,700 19 3 - Fik o AR
5/F/76 IMFEM 6 300/24,300 81 3 - 27T  Aks
6/M/65 T 7 300/19,500 65 3 - ik AR
7/M/72 ER M 6 300/15,600 52 3 - ik AR
8/M/76 IMFEMH 2 300/4,500 15 2 +(1) ik B
9/M/64 1B (R0 3 300/25,200 84 3 - %7  AbE#

10/F/55 MM 5.5 300/600 2 3 - ik BT

11/M/20 =R 53 300/5,400 18 3 - ik AR

12/M/63 MM 4 100/5,400 54 2 + (1) HiE AR

13/F/37 EEM 4 300/18,300 61 3 +(4) ik AREF

14/F/54 B Am 0 4 300/28,200 94 3 - ET T

15/F/57 MEEHE 25 300/3,000 10 3 - N A

16/F/72 MEEM 16 200-300/30,600 118 3 +(4) TT  FETTHx

17/M/62 ?)1&7‘ 63 6 300/13,200 44 3 - Fik T

18/F/64 FEE 4 300/8,100 27 2 +(1) fik AREH

19/F/62 }11\7"‘ E 4 300/25,200 84 1 +(1) TT  Ak#®

20/F/59 BEEME 72 300/25,200 84 1 +(2) S£T Ak

21/M/46 MM 11 300/25,800 86 2 +(3) ZET Ak

22/M/60 IMFEE 2.5 300/15,600 52 2 - ik AR

23/F/64 Him 0 3.5 300/8,400 28 1 - ik ARES

24/F/68 IMFEEHE 36 300/23,000 76 2 +(12) ik AR

25/F/66 = 5 300/12,800 43 1 - | S 1

26/F/70 F 12.5 300/12,000 40 3 - ik AR

27/F/59 IMFEEMHE 3 300/37,500 125 2 +(4) 57 Akw

28/F/78 INFENHE 6 300/24,200 84 3 - T Ak

29/F/59 IMEM 2 300/27,000 90 2 +(2) T AbEs

30/M/64 IMFEEME 2 300/9,000 30 3 - Bk AkES

31/F/63 MEME 6 300/14,700 49 3 - ik Ak

L EEBHEED D, *+ X2 YIESEHOFET. (@9 £ 51 H)
YIHI1BIOF6FNIITL, 1 HELSgx ¥+ 7Y WREREE T FNOFRI L7, 361 BB D REER
VIBELERO SO b a—VTHRE LY. FO Eﬁt%ﬂb%’% DN otz

FER, 66 2 B1(33%) o RREPHIE e £
FOSFRD B NTA, FEEHiRE ib\Ti’L’@) 3 B
Tholz. ELREERIIL, FHREEETH D,
Fro) UikELE il—lﬁ@fxﬁ%f‘c‘: o 7.
i, MOXF 2 U VIRBEORE AN, B
BELT, ¥F2) VOFBELFHTAZD
IZ¥ XA F ¥ 7 (cimetidine) 600mg/day %, HuPiE
Ex LA SWB7-0ITEREART /33 )V (verapamil
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300mg/day i BEF L 72 3 #IfE % 5 3 4l
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WHO @clinically probable CJD DB % it 7-
L 72sCJD30%61 £ vCID 2 IOE3261TH 5. FF
Z71) Y #EE131,000mg/ B (1 [E1200mg % 6 B



Neurol. Med. Nov. 2005 63 . 449
£2 XFIUUEBODREZORE
woER | B B 5% ORAMERE 2 Ol 0 %1 GEh
3/F/67 EE BIEREOIEE, FEOHEIN. 4
8/M/76 S E“ﬁmﬁﬁwLﬁ &mmmm:/&7bﬂ7 1
12/M/63 MF R HLER D & OFIFIC otbuwtb&%imﬁm. 1
13/F/37 EEE 52 L_ﬁé I AR BIREBE~OREFEA I, 4
- T BUHITICERD Y. EREHOEIE. PSDOHELE,
EERiEoHE,
16/F/72 IMEEM FERBICT RO & A HEE.
18/F/64 MFEM B 1 BB CEBEREOYENR SN, 1
19/F/62 IMFEE B 12 8% THREIPLLAGN, EEHEESER L. 1
HEEB OB,
20/F/59 TE (T2 BESI0B~3BRICEKOD 2BEFEMLZ. H#E5108H%T 2
MR RFETT & 73 o 7259 CIORE & %2 o 72,
21/M/46 IMFEE B 4A~5 BRI I A s a—-2 2@, [H5-1EKY 3
ERRANDS I DI Y RES. &5 2~5 BB 0N
THERTLIEIES D .
24/F/68 M %ﬁﬁﬁ%%%ﬁﬂ%. 12
27/F/59 IFE B, FESRESNL, NEOBERESIZENL . FHEE 4
BOMALERIED > 128, FORL EDIF s T—X AU
REo7.
29/F/59 M #E LERICFUPITICRIG. 347 0—-X A0 Fko 2
ELPTICEE. 0L 22 2 BERICES LIRS
(B X h51H)
®3 FFU ) AREFERBOBMMEEEL NIV
BERGBRORAEEL NIV
Pl B - EED D B - BEABICRES Y EEEES
L~V 1(EZHD L~V 2(F %) L OV 3% BI)
B (N=22) 1(1) 9(7) 12(1)
ER%E(N=5) 1(0) 0 4(2)
EIEHE(N=4) 2(1) 0 2(0)
(SCHk® & 0 3 1F)

105 ERROIRS) & L, FOHEARFER 1
H gSOOmg% 3RS L LTwE, HELZE
ERDIBL 0 b B LDIZ6FHIREL
FigeEETH o712, oM, BE* 26012,
HILERE & sk F#heh 1Bl
bﬂbh@ﬁ%&ﬂﬁf%ot.nﬁ%®%ﬁ
i, OEEREA%DSE % Rankin Score TEEA L T
5, @%F 7 VIGER LIFGREORMME
E%, RCRICHEFHNICEBEL T, @x
+21) VIEHEEDOSCID30BIN ) B, Codonl29%
Rl % #&5 L 72 §127%0 % methionine/methionine

B1 ®F+7UARBEORTEMNRE Bk

(MM) 2!, methionine/valine (MV) %!, Valine/

FEBIB CCEY X 2 () Valine (VV) B> 3 BEI2 5T C, FRRICHRET L 7=

RIGHEE G50 L AFHM e LB L T3



63 © 450

O Frgaees R DROEAED
s EBEEXER BEP

M2 *57U aEFILORR
(Cwk» L 9 51H)

Ev 3ENEBITFLNG. OICELTIE, BF
#izizL Ao TEMZ L, L <idRankin
ScoreT1 I v 7 U EDEAERLAEEFFMMLT
W5, BRI EOFEMZRRII R SN T
. e, QIBL TR, ¥ 270 ERERO
MM D107 Fi ¢, Ospongiform change, ®
astrogliosis, @neuronal loss® 3 HHE * £ %
nEEAb L, FoAFH i TRMRES - &b
LTWw5, hBafge LT, 1994 LU, R
2 BT HsCID DRIEERE 325 DB % Rk
CHEEIELTHRWTBY, 20&R, @OTIE

ST F 7 ) RO REDRILFED
b WERE o7 T2, @IZEL T

FF20) VIHEROMME LVVELIZBWT, 3
REE IV ETEFEEPEDP - 720, HETH
BFEEI o7, DELYRBETE, £
7)) VIEFIIBWTHL A RRRTRO LR
Dol FEmIOTTVE, ZOBRBEFERSN
72#, Collins® (2002)9 & Barretb (2003)713,

in VivoDEERIZL Y FF 7)) VT A U
RE@Foohiznewnimsr LTwa

#7_7 U //p:lfﬁo) ﬁ@@%

19864E IZBSE, 19964 12vC]DAS, Wit 3
ECHEZSNEFRIIIKRE oA o7,
& 5 ZvC]DHBSED & OBYeTHh AT REM S

MEEAHR 635 B5 T

WEWo B0 HEIE, ERYEBERIE.
vCIDIZEER AL BB LIz L) KoY
TH), EROEEHEMbIRLEGhET
MR LMEEL Y, — A TEDBREBEEDHEL
FaEBLEZoNZ, ERYENT) 4V EH
ThbHERMESNTUUR, 7)) 4+ v EHEHA
L OWE R KT ARV ED LN/ D
TH~I) 7EE LT FMOREHIFEIL S
NCWBFF7) v FZ—3D, —EOEA
ZELE TR P TlakobfBEZ ICHVEN/2DOT
H5.
INFTOEIH, KF, WHOFREb L
LT, ZOERIRLTHEDOVWDDOT
v, REFCHEITINFF o2 - Fo—
MEFEDOAEFRIIIBTIBIEET, TORFRITHLT
PTH o7z, TIEFD TCIDICxT L CEERRIR
DFICZ B UBIEBETH 70, B
TRTUIIBWTZOHREIT—BETH Y, ElfE
HOFRELMBEL o2, 77 Y ATThbh
EBEOBEIZOWTIE, MEEITSHITEL
VEHEE T L7z 1S OxFRH%ENE, Rankin Score
TEMEIT o727, bhbhOHED L) %
i % @E;%Fﬁﬁ’]fﬂﬁ@%‘ﬁﬁ‘!ﬂ&ﬁﬁl% I T,
HESERIIFED SN v v ) R %Hjl,f\n
é.%ﬂ%%&ﬁﬁ~ﬁbf%,ﬁ&u
ffiFe 7z control study Tid 7z { BIEEAH B 5, /‘\f 5
OCJDORZUEREEE LT, ¥ v - F=2—
FEBEAR TS TE RN EERIN TV
—HT, EEDERR ﬁ%ﬁ’f?ﬁﬁﬁ“(ﬁ)%MRC(Medlcal
Research Council) ix, 20044 6 B 7 5 The
PRION-1 trial L I iEN B FF 27 ) Y 2 W23
7> BRER SR = Bads L 728, The PRION-1 trial T
X, 200446 A 1 H252006FE12H 1 HETO
2EFDOEICEN BT ATEL o T,
HIEREHII1608] L4 F TIX WK E 2 BEH
Thb. WHkIE, 12U EOCIDERT, WAL
Mbhd, His0EFOBEHAMIEIERL L
TW5h., W%, Q% F7 ) V%58, OxF
7)) YIRS, OFEEBFICSITLEN),
¥ 2 1) ViE#W Orandomized controlled trial
ThHAEIEVPRKREREHTHAL. ) —D20F
i, RHEOFETHY, OFVINVET
A TH|E L RS ETR, ORKRAIZK



