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Lo LBMOBEEIC - TEDEFALEA BT &
ZOEENREIGES %5138, TR LF—H
T T2 Ev) 2 EI3BREWZITLRZD,
TV 2 EDFTL R - CTHRICRI N
5£92 %5720 TH S, Alzheimer BUFR T
KEGDELRNIC A 5 & RHCTETEZED 7L 0 — R 3H
BOETHZHETH 5,

BoBRLHBERT Y, BEEIC Al
heimer #E R TOBEBEB TORBOIET,
DWIIREDEICEREINL L2k, Fh
& Alzheimer RUBIRDEGREER & HBEHE L #5R
SINBLEHITh»TESR,

2. BREEDHE HEXTFF
MRZZEWE DB L L CARLN T,
ZLDLDOTIEFDT—FITT—2L T 5
U FREIC & » TEDOELDMER A —FR L 2

LDL b b,

FORTHEICERBSNTWT, F 2 IHHRE®
LOBIRTEBREN TV H00, IHEHDL S I
TeFna) yRoOBEETHE, TEFNLI) >
DEEER, THERE LICELVWELEZRLT
Wb, R2IZAPIEREDEI, AD/SDAT »°
Alzheimer B¥%i%, PD#* Parkinson #%ic 51T 3
B Thsb, tat=r, JATFLFYr, F
/N7, GABAZL EDFRTLHIZE A EDHENR
PR L T3, B/ LI ERT7) ok
RABMEWTH L MHPG L1z, M2 T3
EVIT—=FLH DL, TZDOWTIRE - Tw
2w NRESINEROZT—D &
V) 2, RHAIC & o TN 2R & AT B
Wb s EBIRINLGOTR W EEZ LN,

Rz > FnEfbiZ, Parkinson &N & i3 &
3B eWnd 5 THbB, i) DESFERLNLS
EVIEN SV, PICIZITEAEEE L
WEWnIBEDL H 5., GABA AT, GABAZ D
L, H5E GABA DABRERNENLD 4
I3RS SN0, ZOBRILDEEIR, TrFia
) ROE, Hbwiden b= Raofbi

3

FRDELFENTR— LD EF

#& 2 Biochemical changes in normal aging, de-
mentia of Alzheimer type and Parkinson’s dis-

case

A AD/SDAT PD
ACH CAT 4 44
CHE 4 43
5-HT 5-HT 4 48 43
SHIAA 4 4 14
MAO T TT
NA NA 4 14 4
MHPG T
DBH 4
DA DA 4 11 4448
HVA L 43 L4 8
bDC 4 14 14
TH 4 44 44
GABA GABA L 4
GAD 4 4

(Gottfries CG)

IZHARD & Dy,

RS 5 & CHSN TV 5 transmitter (2D
TABE, TFNYY, LT b=, ZHUC
KAT/ NIRRT »ip b DEALDS, RizEL
WX ns Tl

FOBERIZIZENFND, DENTEFa))
> % transmitter ¢ ¥5=2—10, Lu b=
HBVITZ /NIRRT % transmitter & T 5
=a—urDREFDHY, FNEFNOMBEYH D
TR CIIIFFICEFRH L E b H - ¢, BEFEHN
2L ENEND transmitter RN = 2—1v > A3,
FHICEEICRONTWBZ EHFHHENT WD,

Z S DIEREMIE D bR RESBRF I N K
% & T transmitter DALY BING L, 1
FND=2—u > DR BIT B BAB L
ToTHND L)AL L EN TS (R 2),

PERD, VWhb® B a2 g )% trans
mitter LSz, IrL CEHBEINTWBEE D=2
=074 FIZDNTL 72 BADHEDH 5
(R3). BFTLHEEZ Alzheimer BUERDBIRZE
WS> TREBEERT OS2 R FF T
HBLEONTVE, FENHETIE, CRFD
RAHHLER TH B L WEZNTWC, Zhh
L3 LIZHRNGERLNS & B ), substanceP



AR S ik — g —

K2 =4 R EEY L TS S ORI
BB ~OPES (Price DL 5124 5)
B. 7Py okt —w
OrayAr@hiE=n—v>

g3 TV T REREOROTF P

Ve AgF &
a2V A X =
VIP =2
TRH =
P e 24
EER e <4
57 pl) =
CRF &

DERL ZLH 0%, FHUZEFEL WL DT,
v,

v b 28 Fr oAk, BOIMAENC Rz
E0H b, ZOWE T, Alzheimer BUHERDH
NIANX—#@% PET TH~N, Zzozfbe v
2 M2 Fr DEACOMBE R AT BN, TOR
#ElZ & B & parieto-occipital DERG DA N
TAIEEIZEHTH B LEERIZ, V= ATF
DETFLIEBICEHTH L LI BRETH 5.

ZOWEEBIE, TreFLal) RO 2 —
O > ORER T 2%, RIS diffuse 12¥)—(2
RENBDIZHRT, V=28 FrRDEIT
h7e W IRFHENELE T 500 T, TeFIL
aVFRoERENDL, LD ZAALX—RFHED
MBI R L v &R AT T L, Ve
N ZZF D Alzheimer BERIC BT 2HKHEE L
LCoOEKR, H5V3BEBICBIT2ERLED,
I LELICEHEL(HNON s LIc A LM
G, FH N ZEEOMETERKDH LB T
H5H9,

ZHRAENEA (324) L transmitter, & B \»

g4 TV —RERIC B 5 FEEOE

2 > AEE)E LAH N M ML =
M2 4
= aFri 24
TRV o fEEE a-1 =
a2 =
B =
tw b = EEE S-1 4
S-2 &
GABAfFE# &
AV AP Xx=w =
NV UT R =

B3 MR (BEREE)

13 % 9 transmitter RO = 2 — v > DEAL & TFAT
LTWBEEZLDNHRTHLH, 2 »{EE)
D receptor IZDOWT AL E, 7 ZRTH
o M2-receptor (227 ) ¥ receptor) D%
b IERICERHTH B, 2L T, ¥ F 7R
IR Ml-receptor D3 dH £ 1) 2Bt v,

= aF D receptor 12DV, LIETIE S
F DD vbitTniz, Tl
AL H B L O WEL H D, £DiIN GABA
VEBITED receptor, # A6+ o b = VEEIED
receptor 2 DWW T, WAPHESI N T 5,
Z D& 9% receptor DEALL, FFRDIEIRIZH
12, BLERETEEZLTWwENIES ) LR
ENs,

3. WEERHEL

MR IE AR ML (B 3) &, Alzheimer Bl
FOB, F &L TR EE ORI
KA DEE D EET 2B TH B, ZOE
I E I NI A= ZLTHERENLDDH B\
2 EDL ) LM ) Lo TR BDH L)



4 R (L BEREG

=2 '
{
800 Ao

TEHII00A DFERIEN 2 AL W BEDh AN L I AEET, &%
DIEIF200~240A & Y, BEAHMIZHIB00A X (CH#100 A DiF
EBLUNDYDH B,

5 Paired helical filament {twisted tubule}

ZEFKRELMETH S, ZOBRERINS
OGS MAIDIED TH D HY, FNLIg, 48T
ELDMMFBED Z D ZIZI) A TE 2, ol
204E ¢ L VDR, R & RBHEE LD A
N m ZRLDBKIZH DTN T E LWL HT 5,

X 4 3ETHEMECR ARG T, EEHL
nm < HWDMGCERMEDY 2 DA AP & - THAL
& 2 TR L T 5,

FNE ) Wk b twisted tubule &2, H 3
Vi3 paired helical filament & FHEN T3 (X
5) 7%, ZOMEEIERT 5 BALE B OS5,
FVTIRE IR IIZATh LT B,

ZOEEIZOW T, BTEMBMICERETY
FECDCELEEND L, 72 & 218 Wisniew-
ski DT N—7DHET, 2RNDLIIZEZBD
BEMZ 2K TERCT, 420V A2 D72
DEOMAGLE IR L T D28,
IOV ZELIND L& LICHEREE N LEN
H5 5, ROMBIIHEENDBEAZTZHRL TS &
B2 5 TETHWERENI I ETH S,

KREHL SR TH L5, BRI w2 ITER
B9 7 R BE TREIC FEAE L TV B IR oo th o fit

HFRD LA e —— Bk it

R6 IO IR B

gD, 62D RETHD L 9 iRey e kg
L 7z0TIR G va &) 2 gD Bl E
ZHTH 5,

s R &, WREIEOFIC S D BEEREE,
Bl ZHIEEE, SVt NEeBRT2EAY
HIEEES L IFA TYW A, 2O TRLEN
12 %\l microtubule & neurofilament T
L, TOHTHLRDICAZ TWEDH mi-
crotubule T, #M< 7 r— b e BiED neuro-
filament T# % (X 6),

A UEESHEIC Z NS, Rz B RFEMER
WMEEAL D e Z & W) MA TE D, FknT—
Z > 1212 neurofilament X microtubule D&
B2 T ERER 12T 7> DEVS 5
A V=202 H LEEFRDY, Alzheimer BV B
TiRrAE DML Th 2 &I TR H 5, LI
L OMDFTR &b, MLrDETEEIZH
HHEREAY 70T T—XYOIERTHEE N
T, ZO5BEINTEW» SO L ) i RE BT
DA e > TV B D Tid e v & v #ERI & B
S TWI2Ds, BT 7 rDEV) BEASHEREY
WA THBE ) L2 ZD1IODEEEEZ T
WD TE L EREE TS (K7),

INLEASHBERLOBETOI L VWRET
1Y, EREEANOR - HEL»HEL 2L
NDTHD, TNDEHADAFIILEXF L)
DT, HGFES00DRMDER L2 RO T, %
DT I BRI ERNTw-122 25, 8k
9 RIS e 5 T, ENEBRICAHIL N T3
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* 1 p<0.05
2 &L
S, B
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(S

7 Alzheimer WiC BT M2 7 7' » Digk

BEHDT 3 /EBES| LKL T2 XxF - Th o
ZERRELLNTH B,
ZNAEXFUITEBNICEL-BETEA L
#ALT, ATP & coupling L7272 77—+
BELZZITRTLT, BEREAZAET A
MRS T BN vwbNTWaD, =
mlt%%/ﬁWﬁﬁﬁ%T%@mthfﬁ
T3z ergEIne,
ZOERIZNDNHIELLNLY, —ONDE
AHELTH  HHRLIE, 0k hRELER
TOETLEEL L T XFUFELEL T
b sT, RELEAMEMBNICE

M5z 83, 2NMBEBESZ) 70T T—1

DRI BB DT - T B D TR v &

The 5-kD protein
Ublquitin

u-1

EZTWb, HLVIFNERAZZIT 2 EENS
D BRI > TwbZ e bEZ LN 5,

Z DFRIE MR L % o < B RIE DR IE
LD DOTEEERY) PS5 newds, enz
FEHTEHNTIERINE 2% B,

S FET HHIAEREA DMLY, D
TN Lich» TEET 2, REICERLL
EDNIERFEIC L0 REDDH L Z Lid+oH#
M3Ins,

ZFNLERC > TR EAIMr L) EZ A
PREBBELHETH 55, HENOKELFERN
124z, 6 DAL KD DM (microtubule)
NDEREED 1D 7TEFE W) EAVD D,
FNH) CEBLENETHEEL TWwb Z LA
DHLNT B, T DWW TIREB BrO 7R
LWENHD, REMEATOHRLELRERE
LTw3

) B bR FIT TR Z SIEFIC B VIRET
HN, FZTRMAL) BRICOBRE, 72 21E7
974y X T —EOERICM»BREIR - T
LUREEL E 2 55,

T 7z, LLRTA & MR MR ME R AL DRI
neurofilament # W T 2EBN—E»BH5L T
VBV EL DD D, TR LR
FEFHEI N T3y, ZODOEREEYIBERT L2
B—DNEEIZ I > T\ b,

b F 7IRF &, neurofilament &EHD,
Ebo ) BB E Nz L ODBITIE, RBFHY

1 10
Met-Gin-Jle-Phe-Val -Lys-Thr-Leu-Thr-Gly-Lys-Thr—Ile-Thr-Leu-Glu-Val-Glu-Pro-Szeor-
Met-Gln-1le-Phe-Val-Lys-Thr-Leu-Thr-Gly-Lys-Thr~1le-Thr-Leu-Glu-Val-Glu-Pro-Ser-

The 5-kD protein

u-2 y-3 —

Asp-l’hr-lle -Glu-Asn-Val-Lys-Ala- Lys-lle -GIn-Asp- X -Glu

Ubiquitin Asp-Thr-11e-Glu-Asn-Val-Lys-Ala-Lys-I1e-Gln-Asp-Lys-Glu-Gly-Ile-Pro- Prn-Asp-Gln~
U-5
41 S0 60
Ubiquitin Gin-Arg-Leu-11e-Phe-Ala-Gly-Lys~Gln-Leu-Glu-Asp-Gly-Arg-Thr-Leu-Ser-Asp-Tyr-Asn-
- U-6 u-7
61 70 76
Ubiquitin 11e-GIn-Lys-Glu-Ser-Thr-Leu-His-Leu-Val-Leu-Arg-Leu-Arg-Gly-Gly

u-8

B8 =bEXF>rnT I/ BEH (- HES)



Za-AT4FALE R EER
EH WINENREER
200K 160K 68K TAUEg  (MAPS)

(1 FF )+

1) ER{E
TRTFAES—Y

57—t
hFTLLD
FIsSA |

?

!

R OE RO L
( PHF )

9 HREERMELOERICEE T 4 3ET

URENGHIRRI b Evwbh, ALz 7RHFT
& 5% neurofilament R EH L 8- THES
NTWBENIEZLH D, £ Tl (R
neurofilament & F1 O —H S R ARAEZAL
DHZHAAE N TAT, Y B LS 23R a0
FIRSCIE, BUEMEAPTRL 2D E VI EZ L H
b, ZOWDFEEEP N B T T2z d 5 A LD
b LoicEbs,

Lal, Lot RESFICEI &, Ebbizl
THEEN =2 —w > OHICHEIEL TV 5 LS
BEAD—ERL) Y EBLE N T, Bz ED A A
SR LD—ENZ T AT T —LNBEET L iS50 &
EHD, WRERBMEE(LE v BELEEIE
BENDDTE &g, BRELA A—
PSS L)L o TELDVRIT 2 ~ 3FED
KEGHEFETHAI, ZIHIVIRENEND &
K2 EMEI N, 41 1 EHOESDH 2 KL
HINns,

BHORFATLOFEULLFIz b Z 0 E ) e FREK
2EE, MRS ) v L) hHERE
HPZEMLTHEDE5 9 b #RIL L0 TH
bo MBI L FIThbNTwikd 572D T,
HEHIAYIZ microtubule RNOEM, %N 5 neur-
ofilament RNEHNMH ALY, FHIZ7 T
22X, RIcizX Y e Z EhEBNTH 3,
microtubule <° neurofilament & LS5 b7
LawX, Y, ZRFmbY, T BEL
gD TE ZNTIA N W, FOHRICIIERS
WMORE, HdVAREINzH L DREHEE
LTWBDTIdZe i &2 7290 BESIKEIC

EA MR BT S ik — e —

NEURDTUBULE  NEUROFILAMENT

TWISTED TUBULE
B0 MERRMEEILOTR GERIEER)

il A

BHEODREREZAD L, HEVHEE-> T o7
L) R B,
4, EABTIng K

FANHEDERE e b DRI DL S %Wx LT
W, FOHNMIT I ud FOWEVFHD, £D
TiuAf FRAEOHROERE L -7y FD1
DT> T b,

TIvA PP WEERS T 50, 1
RHET 2220w e BEEBERE SN TV,
TEDBMENEEL L D% &, HEEREHT
DEFDHE L 72 o i b L 28 7 a7
) 2D, F N HWROIEN, b EEL
IR TH -T2, 7047 200 k279 CHE
ENTWBE 7T AV, DF ) EHAEOBRRERT
Ly 7a AV 72NN ITROMTIE
T ivd FRBICRZ 20T, ZOMEUME R REIC
TEEZLDH b, ‘

T, Alzheimer BUHFR OB LT 20 f F %
L, 207 3 7 BES %A~ CHES LR
BU T3, ZREFBICZOBRICOBRNT



FiR D ELEBIF R —BOE D4

TS5 THAYNTRBEOERET I FEH 87

a7 A )T 1 /EES (Glenner GG et al, 1984)
NH,-Asp-Ala-Glu-Phe-Arg-His-Asp-Ser-Gly-Tyr- Gln-
Val-His-His-GIn-Lys-Leu-Val-Phe-Phe-ALa- Glu-Asp-
Val---COOH

X2 21mREEHE-EH cDNA(@E) Dong 7Y
= KB (Robakis NK 512 & 2)

IaAF, HEWEEBAROT I 04 Pl LHE
BET N = DR EN D Z e b, RERD S
Wb T b Alzheimer BUERICEBIT LT3
ZLDER, HDHVIIEBOERL WO TGRE
THEANLL WS, ZZTIRIOT I/ EESO
EZAHICEER - ThIz,

1213 Alzheimer B¥¥iR D MEEED Amyloid
angiopathy #7 inf FeoML T, 73 /%
BUAN % f~T2 58 Th B, R 51T Glenner H D
TN—TWHEL 722D T, NibbDT I /#E
BEH TN LT 2,

Tivd FEAOE, pBETE->TWd EEZ
LTV 5DT, Glenner 37 294 FOEH%
B7 AT Ay EEEMICIRA, Tivf FOT
I BERCHI N F R SRR I N T2, AL
274 FEME cDNA D7 o—=> 7 %4F
W, BIEMEEHEYE) I LD TH B L
ZEFTHLPICEINI ) ELTWEY, £5n»
) —EDHEDE A A b L7z,

Bizizzn5 b0 12TH 24, Wisniewski
LEDTN—T0rbDWET cDNA 27 v—7c
LT, Bk Lcszic7iaf Fg7ng 4
YOERIZBERL LEERTF IS 2RI LD
Thb, 2VFEDOREAEN A L5 FHFIC KD 7

Ty b HEL, ZOMANIIZT R T4 v OEETF
DHDLIZHG EHWMEINTND, ZOMOHED
BREERIC Z 0l ) BHRL Twb, Z 9w EmTid,
B7aTArDBEETOur—ra YIZEL Tt
T L P BEDTTRE R LT B,

Z21FEHOREMRI, L<CHLENTwE L)
7 AETIE ) Y SRR LTy b RER
T, Alzheimer % & Bl U & 5 Gz bhsp4EL]
LT ENBETIZRLND v 2 L RE
SN T, LB S 57 v s Alz-
heimer 9% & DRED A WA RE THEMINT
Wizhs, By &) e B b LR BE YD B
L2 ENBLEPICENDDH B,

Glenner 72 50 7 )v—7" X (33112, Masters 72
LOTN—T7REL &) AL Twb, 0
A7z HiE Glenner 725 LV, FBABOHPGIC
HLTiuf FEEESHEL T, £OT I EE
% FH2 A%, Glenner & & OEWE NEEA 511
FHNERS T, Glenner D7 0T A 3T NS
2% T\ b %%, Masters DL DL TS
VEETH B,

ZLTCB7T 0T Ay DE/NELIL, H5TFEY
400003 DL DIZHS, ZONRT I AL FEEST
7ua—=27 172 cDNA 26T imAf Fg7o
T4 CORBEERENT I/ BEREL, £5T
695D S TE TV BRI ENHHLNICEIN TS,

X3 % DERH T, g7 a7 {2 &IN5
bz H—F8ar (NRUEH 5597~639% D H
Gy Tk, T BEm RS 5, Masters
S5IIHIIEIE D receptor DR & LT, FEREE
ENTVELDEIFEFICLMUTN B EDH LD
T, MR O receptor protein d—2> Tl %
Wip, EO—ERDL DT I A FELTHRET
LDNTR VP EEZTWS,

CNEIREZAHETT I0 Al FORFTIEA
TERZERFEFICERELESTHAL)., 204
7T A OFUER R ERIREY BT L A T
T, EHEZANDOMBEOPIZ LT 0T A DRIE
BRLNLEVIT—FLHb, F9712ET5L
Alzheimer BORELZ BRI T A =X hk, IE

Jt i



a
A Asp-Ala-Glu-Phe-Arg-H1s-Asp~Ser-Gly-Tyr-
1 5 10

Glu-val-His-His-Gln-Lys-Leu-Val-Phe-Phe
5

n 1 20
Ala-Glu-Asp-Val-Gly-Ser ~Asn-Lys-Gly-Ala
21 25 30
{le-Xxx~{xx-Leu-Het-Val
3t 35 36

B Gly-Ala-Hie-Kax-Xux-Leu-Het-val
29 35

C Val-Gly-Gly-Vai-Val-1le-Ala
36 42

D Val-Gly-Gly-val-val-lle-Ala~Thr
w3

RI3 BEAREMGEDENT I /BEEY X X
(Kang J 5124k 3)

HURNDGELIZE DB DLV & ZHDE
FIHEABL OO HTH B,

5. Bl RERBOEL

DE, BMAEREC L AERDREBET IV
LT, bbIEIEAT> T EBRIC DWW TR
VINEREP

Wi il % > < 5721z, WA X3 OHSEEINK %
WS LTl E47 9,

R b EREFICBITAMERNEL R T
WENT, KEWEAOHFTE S o L OHrEL
TLhER)T 7 INT I P VERKECOH
9% &, band-1, band-2, band-3& &2l 72 &H
RIS & » TIEFIZWS L) ZEdbr o7z,

FoEAE 54 Em, 105, 55BN E
%, 4 8%, 1:8HEEIC, KLY, SEE B

% OF
CONTROL
100

75

50 -

25 411

il

*
*
0

5 min occlusion

Hi4 Bugiic & % band-1 ERENZES

10 min occlusion

b

PR LR —— R NS

BLEmEPEZ Ty A= —TlZ L, F
ICHRGAR &S TORENE L

ER o X, Bing L CHEMEL 2R &,
MET2ER» RN LD, BEUBEMEzRITL,
—EEELZF IR TH E- T Mt
Ronsd, B4l band- LIc DWW THT—F Th
b

band-2,3l2 2V T L L & 5 A2 &
(15, 16).,

band- 1, band-2, band-3 »#&¥D k- wHEH
g Z eI B, RIS LT
4 5 &, band- 113 Alzheimer ME R OHE
B b Z ATl s 7 HF L &9
7 &EC, microtubule DKL RET 5 EFD
1DOTHLEMAP2 THDL &) ZEdbh otz
band- 23, #NARIZF L VI EATHLZ
E Wb o7z, band-3i3, 772 Eni&EH
TH-72 (F6),

MAP 2 iz microtubule D% D% CHEEE
ERLTWbEATHL EVHBILTWT, ZhE
BAEAT 5 2 &2 2@ microtubule RO
DPEEINLLWI)ZIEEZBEKRL TS, 2D
MAP 2 i3, fplcbikeEiic £ < FEL, BiEs
BB ERD>— A — L ENTVH L DT,
ZOMAP 2 R E A R B T kR, Bk
EABMIC L » TREGHELZT T LE

=

2%

ML T,
*
* * * *
— I T
* *®
& )
{7} Cortex

Striatum
[ Hippocampus

REFLOW
PERIODS
(days)

{5 min occlusion

(*p<0.05, * 1p<0.01)



0 4 7 0 4

5 min occlusion

15 gz £ 5 band-2 HERENEL

(o)/‘é)NOT[;OL 'L'ri
100
754
50 o
25 4
[

7
5 min occlusion

HINARTF v BRI, MREETLER
D—HE b TWT, MREDST CHEcH D,
ENE N oM EREE L AT A L) B E
ELTWBZEDL, ZOEAVWELNL TN Z
&I AEIRIERERE, B D VIS E R K E
HEPRATAL V) ZEEBRT S (RIT),

7T7AN N, ZTOEOEVREYE-> TV
PFy TN ELS B D E BTN T, ZD
Rl = P BV WA N bR S e d b I A St
DF DMK AL ENIHRI > THBZ &%
RYFRTH 5,

BUHICEZ 2 INLOERER 70T T—F
THREESNTHDL D TR W EEZ LN AP,
Pz zRI L2 A L/ Tay T 00

10 min occlusion

(*p<0.05,

10 min occlusion

(*p<0.05,
Bl Mmimiz k% band-3 EBEHZE(L

10

*

~
=] Cortex
Striatum

] Hippocampus

REF1.OW
PERIODS
(days)

0 4
15 min occlusion

7

1p<0.01)

1 Cortex

[ Striatum

[ Hippocampus

% %
* &

: f| | REFLOW
4 7  PERIODS
(days)

I5 min occlusion

ip<0.01)

®6

band-1 protein : MAP2 (microtubule-associated protein 2)
band-2 protein : calspectin
band-3 protein : clathrin

iR ESE

\
s
TE ) UBEAE
AW ARG F
-
TIZFLT4T7A

17 HREETIBTAINARIF - OREERR B
WL bz L B)

TRTAS%E (H18d), 2DMEICY L DERAD

H,

HERIEAHTL 5D T,

ELIZATRNMEEZA (AF) 120/
Z DI T B



TWBZ bbb, 2t band-2 DEFETH
BH, FORIOEBEHOBSICLRILL IR
MEZ LN D,

band-2 %73 A6EAE L TEEICHITLN
B0, AN MMREEDT T T =2 TH 5,

EFNE I AHZZLDEEL T2 »
RRANTHDL E, HIGEWA X I OO T
HBEY, FIUTMZ 72 AN LNDEEL FIFT
Wk, Bl MAP2 & ANLRER7F2D
band 2HET L&V 2 &, BLIU TR T T —
COMEREMZ 5 & ZOEHTHTEZ &hth
Motz DT, B MAP2 L ANARTF D
R & 22 iz, Bz k- CEE I,
N7 LT & o T activate SN2 AIN T L
KEW7 2T 7= BRL T B0 TiE W
EEzZ L,

ZOEALABEFTAEL THBLE, AN
LDBERAMIZ 25 DEADWY . BLEHAT
FDEALTEIT 5 L9 Z X d%hh - 72,

band-2 122w T 4, ZibiE band-1 13 & k&
Zewh, L& RSN,

B mic £ - Tk Z 52 e LT, P ENER
ThirolzZ &I, BEREOKN, 5\ i3
MlE, & 23R clRMmz X - TIFFICE
BUCRIRT 2B I 5 T b5 Lk ng 2
ETHhD, ZOWEDL, BMTEELEEEL R
LTwW s EAZ RT3 7 0T T—XhiEs
NAHZ LD, MEBMIZEDEL ZHELHEREID
LOTIEF D EEZ LN, EFEE VI HL L
HLEEANT I LAY PR —LTEIE, HD
WU T T—trhkar br—T 5 I EHER
IaEH 5 WITHRED TIHICIZIC LN Tld e »
MR NS,

LldFenn s (F7), Alzheimer B
T, FICHERER EFHEN TN 2EAD
ROV KIEHE DR DI BB LdRl 7 A 7 = K
TAREIL T, Z DRARRY 2 A i JF AR i
ETH-720T 1094 FORETH-720T2
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LEIATHD, Tbb, IlEHFR
50~60%, Alzheimer BYEFEHFRIZI0%HNI;, b
IFRAR E SN TV 5,

Bk AT, Alzheimer BUEFHRD SHIR T
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SDAT CI3FELULOEMEF I Z v,
(HHR— 5125 5)

£3 AMEE L KNEFHE
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> IHEEE > ArIETE IR S E > EIE R DO REETE IR

(FHR—HI2L3)

KK TH-72(F2), VD TIXHTERZE>MEE =
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0.001), VD »37.6+15.4cc Izl L EFEIC/IT
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MEIZ KR TH-72(F4),

IR BRI ETEIE SDAT 10.0£3.7cc,
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H 0 (p<0.05), F72HAFEBU O FHEERIZT0.
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Professor Goto, Professor Aizawa, distin-
guished colleagues, ladies and gentlemen,
before I get to my lecture, I would like to
acknowledge the great honor and privilege
for being invited to the first meeting of the
Research Group of the Japanese Society for
Senile Dementia. Also I would like to say
that apart from the professional honor of
coming and sharing ideas, my wife and [
have been the subject of exceptionally
warm hospitality. And for that we are
grateful.

Whatever I have to say derives from my
experience, and my reading, which is large-
ly North American. From some of the slides
Dr. Otomo showed us, I think I can appreci-
ate that you have much greater experience
in vascular dementia than I do, since it is
such a common problem in Japan and a
relatively uncommon problem in North
America and Europe. So please, whatever I
have to say, take it in the spirit of discus-
sion. And I hope that at the end of my
presentation, we can have some questions
and perhaps some answers. In my lecture, I
hope to make three points.

The first one is that things that we were

sure about before, we are not so sure about

anymore. One of the questions of Dr. Otomo
was “What is vascular dementia?”. I am not
sure that we know. The second point that I
shall try to cover relates to some of the
practical difficulties of making a diagnosis
of vascular dementia. And thirdly, 1 shall
argue and speculate that Alzheimer’s dis-
ease also, to a certain degree, is a vascular
dementia.

About 25 years ago, things were very
easy. From this illustration segment of
Kety, we knew that with increasing age
there was a decrease of cerebral blood flow.

(Fig.1) The cerebral blood flow is in CCs
per 100 grams of tissue per minute. The age
is expressed in decades. As you can see,

cerebral blood flow decreases with increas-
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ing age. It used to be believed that the less
blood the brain had the less well it fun-
ctioned and therefore we became demented.
Further evidence from metabolic studies
showed that brain metabolism also follows
a curve that is very similar to that of cere-
bral blood flow. Glucose consumption of the
brain roughly follows the same course.
Even estimates of the number of neurons in
the brain follow roughly this curve. So it
really was very simple. The older we got,
the more neurons we lost,the less blood we
had and therefore became demented.

When I show this illustration to the
medical students, they immediately realize
that I am somewhere in middle age, where-
as most of them are in their early twenties
and of course they have more brain cells,
more blood flow, more metabolism and they
think, a better brain. However, I point out
to them that in the past 20 years I have only
lost about 10% of my brain cells whereas in
the past 20 years most of my students have
lost half of theirs. If you look at the curve in
Fig.l you can see that most of the cells, most
of the cerebral blood flow and most of the
brain metabolism decreases most dramati-
cally in the first 25 years of life. Therefore
there is no direct relationship between the
number of brain cells, brain metabolism, a
brain blood flow and mental function.
Rather, it is a complex relationship.

So here is the first example of something
that was easy but now has become difficult.

The other idea, that used to be easy but is
a bit more difficult now, is that some people
believed that if we all lived long enough, we
all would become demented. And although

it is true that the higher the age, the higher
the incidence of dementia, the fact remains
that many elderly have excellent mental
function. Nevertheless, there are distinct
differences between the brain of a young
person and that of an older person. For
example we know that the ability to calcu-
late, particularly to calculate quickly, is
much better in the young than the old. The
abhility to memorize, especially meaningless
items, is much easier for the young than the
old. In fact, we are so aware that we teach
a lot of nonsense to the medical students
that we seldom admit anybody over the age
of thirty to a medical school. Another dif-
ference between the young and the old is
that the young are much better at some
frontal lobe tasks, which poses a great
difficulty even for the healthy elderly. How-
ever, acknowledging these differences, in
the things that matter the most, namely in
the ability to reason, in the ability to speak,
in the ability to make judgement, there are
no differences between the young and the
old. Thereforé when there is some impair-
ment of judgement or the ability to think or
the ability to spéak in the elderly individ-
ual, we are not dealing with normal aging,
but we are dealing with dementia, we are
dealing with diseasé.

Then the next question that used to be
easy but it is now difficult is; what is
dementia? There are many definitions but
perhaps I shall give you mine. Dementia is
an acquired intellectial impairment that
interferes with full self - sufficiency.
“Acquired” is obvious. The item that needs

definition is what is “self-sufficiency”. I



mean that dementia for someone working
in a bank or lecturing at a major university
is different than somebody working with his
hands. An example that I like to use is that
I once saw a bank manager in charge of
giving loans of large amounts of money. He
had very good judgement regarding whom
to lend and whom not to lend money. And it
turns out that he made some bad mistakes
in lending money that was not returned. He
came to hospital and he thought it was one
of the younger individuals who was making
trouble for him. We tested his intelligence,
which was 137 IQ points on the Wechsler
scale. So it was well above normal and yet
that was the first sign of a dementia in that
man, because as we followed him, eventu-
ally his IQ dropped more and more and it
became obvious that he was dementing. So,
therefore, definition of dementia is a rela-
tive term. It is different for an intellectual
than it is for a worker.

And now for another definition of some-
thing that we used to be sure about, and we
no longer are sure about; What is vascular
in the

broader sense is a dementia that results

dementia? Vascular dementia
from disease of the vessels or a pathological
process that changes the vessels. And there-
fore in the broad sense, we are talking
about an ischemic dementia and we are
talking about a hemorrhagic dementia. And
within an ischemic dementia, there are
many types, as many types as vascular
diseases.

Probably the commonest type is a multi-
infarect dementia. However, as one of the

colleagues in the audience pointed out, we
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are not really talking about individuals who
have huge infarcts bilaterally and are
demented, that is not a mystery, nor a
problem in diagnosis. The difficulty in diag-
nosis arises in individuals who have more
subtle changes. And therefore most of my
talk about the problems of diagnosis will be
limited to that group that may have focal
signs but does not have major strokes, I am
talking generally about elderly individuals
coming for the first time for diagnosis.

The first step in the diagnosis is to deter-
mine whether the patient’s mental impair-
ment is due to drugs, depressions or
dementia.

Most of our elderly individuals are on at
least one medication, many on two, some on
three and a few on many more. We are
living in the age of formacocolonization.
Having ruled out an effect of drugs, and
having established that the patient is not
depressed but demented, then we should
carry out some basic investigations to rule
out treatable causes deficience such as vita-
min B 12, myxoedema and so on. I do not
think that I have to go into details with this’
audience. After having ruled out, specific
cause, we are left with the majority, which
in North America are either Alzheimer’s
disease or less commonly multi-infarct
dementia. From a diagram I saw, today I
gather that in Japan it is the other way
around, most of the cases of dementia being
vascular, a small group of Alzheimer’s
dementia and a considerable group that are
mixed. The mixed group is a problem in
North America, too. It is difficult to tell
them apart.
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This is a problem that will not get easier
because there are two basic trends that will
influence the number of vascular dementias.
One trend is favourable.

These are some figures from Canada
which show over a period of 25 years that
the deaths due to stroke have decreased
51%. About 5% per year. (Fig.2) The causes
for this are not clear but are probably
related to at least two other factors. One of
them is that deaths due to hypertension
over the same period of time decreased even
more dramatically, by 88%. And the deaths
due to rheumatic heart disease, often com-
plicated by valvular disease and cerebral
embolism decreased by 75%. And it is also
possible that better diagnosis and treatment
of cerebral vascular disease has also
contributed to this overall decrease in the
number of strokes in the Canadian popula-
tion.
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Similar trends have also been observed in
the U.S.,, Europe,
Zealand. On the other hand, as illustrated in

Australia and New

Fig.3 from the American Stroke Survey,
there is a trend for all developed countries,
including Japan, to have an increasingly
older population. And we know that the
single most powerful predictor of stroke
and vascular disease is age.

As you can appreciate from Fig.3, the
number of strokes increases quite dramati-
cally over the age of 55, That is true both
for males and females. Please note that a
small shift in the average age of the popula-
tion, will result in a relatively great
increase in the absolute number of patients.

How does one diagnose a patient, who
does not have one of the syndromes like
Huntington’s disease, Jakob-Creutzfeld dis-
ease or hypothyroidism? One approach is
the ischemic scale which you are already
familiar with from the slide which Dr.
Otomo showed. (Table |)

This scale has both advantages and dis-
advantages. The advantages are that it is
sensitive in identifying vascular brain dis-
ease, but it is not very good at distinguish-
ing mixed dementias from multi-infarct

dementias.
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Table | Ischemic score
feature score feature score
abrupt onset 2 emotional incontinence 1
stepwise deterioration 1 history of hypertension 1
fluctuating course 2 history of strokes 2
nocturnal confusion 1 evidence of associated atherosclerosis 1
relative preservation of personality 1 focal neurological symptoms 2
depression 1 focal neurological signs 2
somatic complaints 1
Table 2 Ischemic score and CT scan
ischemic score
number of cases <4 5~6 =7
no CT lesions 65 45 (69.2%) 16 (24.6%) 4 (6.2%)
one CT lesion 18 2 (18.2%) 2 (18.2%) 7 (63.6%)
multiple CT lesions 11 0 1(5.5%) 17 (94.5%)

Loeb and Gandolfo (1983)

Table 3 Comparison of clinical and pathologic diagnoses in 65 patients with dementia

clinical No. of pathologic diagnosis
diagnosis patients DAT mixed MID other
DAT 39 33 2 1 3
mixed 16 5 5 4 2
MID 4 0 3 1 0
other 6 0 0 0 6

DAT indicates dementia of the Alzheimer type;MID, multi-infarct dem8fitia;and mixed, DAT and MID.

Table 2 illustrates the fact that if you use
this scale and then look at the C.T. scan for
lesions, you can see that if the score is under
4, then it is very unlikely that there will be
evidence of infarcts in the brain. If a patient
has a low score then the patient probably
does not have cerebro vascular disease. In a
prospective clinical pathological study, we
found that out of 39 cases, that had a score
of 4 or less, 35 of them turned out to have
Alzheimer’s disease.

However, if you have a high score you
can not be sure if you are dealing with multi
-infarct dementia or with a muliti-infarct
dementia and an Alzheimer combination.
Some people would claim that it does not
matter, that the important point is to iden-
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tify a vascular component, which may be
treatable.

Table 3 is from a prospective study of a
total of 65 cases seen clinically, and then
examined pathologically, the patholdgist
not knowing what our premortem diag-
noses was.

You can appreciate that for the diagnosis
of Alzheimer’s disease, we were accurate a
fair number of times, that for the mixed, we
tended to identify the fact of multi-infarct
disease but could not distinguish in addition
whether the patient had an Alzheimer’s
process. Finally with multi- infarct
dementia, when we did diagnose it, we were
usually right. But as I already pointed out,
it is difficult to split up the group with
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Fig.5

Fig.4

mixed multi-infarct dementia from the
group with pure multi-infarct dementia.

So, knowing that they are difficulties,
how does one approach this problem? Neu-
rology is relatively easy, as it is just the
answer to three questions, where is the
lesion ? what is the lesion ? and what are
you going to do about it?

So the first question, as to where is the
lesion, can be answered fairly quickly and
fairly accurately with the use of C.T.scans
or magnetic resonance. But please bear in
mind that before you look at any X-rays,
that one has to make a clinical diagnosis of
dementia. The diagnosis of dementia
remains a clinical and not a radiological
diagnosis.

The importance of this is illustrated by
the C.T. scan of a man with multiple infar-
cts. (Fig.4) If we had not examined the
patient and had not taken a history, one
could conclude that this man was demented.
In reality he had some focal signs but he
was mentally normal. This is to emphasize

the fact that all X-rays should be interpret-
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PET scans of a patient with only evidence of cerebral atrophy
on CT scan, who had multiple areas of focal decrease in glucose
metabolism (arrows), suggesting multi-infarct dementia.

(From Kuhl, D.E.:The effects of aging and stroke on patterns of local
cerebral glucose utilization. In Reivich, M. and Hurtig, H.I. (eds) : Cere-
brovascular Diseases. Raven Press, New York. 1983, p.25, with permission ).

ed clinically.

Dr. Otomo gave us some evidence that the
volume of infarction is important. We also
know that the site of the infarction is very
important. And we know for example that
lesions in the left thalamus may produce a
mental picture that very much resembles é
dementia. We also know that lesions of the
left angular gyrus may mimic the presenta-
tion of a global dementia. We know that
lesions in the hippocampi may impair me-
mory and therefore mimic the picture of a
global dementia. So that not only volume
but the site of the lesion is very important.
In the era of P.E.T. scanning, we have to be
aware that what we see on C.T. scans and
M.R.I. scans are largely anatomic lesions.
We also have to think of physiological
lesions.

Fig.5 is from Dr. Kuhl who examined a
patient who was demented, who had a nor-
mal C.T. scan of the brain, but whose glu-
cose consumption was impaired in the areas
which the arrows indicate, meaning that
this

individual had a functional multi-



infarct dementia.

The anatomy we can see on X-rays is
really very incomplete. It is very gross and
with refining and advancing technologies
like P.E.T. scanning, it may be possible to
look not only at anatomic lesions but at
physiological lesions.

Another factor that one has to keep in
mind is that lesions of the brain have a
certain momentum. By this I mean that you
can think of them as mass multiplied by
velocity. This is an idea I think is obvious
to most experienced physicians, but in
many of the articles that are published it is
not really taken into account. It is the idea
that the effect of lesions in the brain
depends upon;

1. the velocity with which it develops, and
2. what other lesions there are in the brain.

The first idea was already appreciated by
Hughlings Jackson in Britain over a 100
years ago. He said the effect of a lesion in
the brain was its momentum. You take the
mass of the lesion and multiply it by the
velocity with which it develops.

We all have seen examples of gross, huge
brain tumors that hardly have any neuro-
logical manifestations. Although tumors
may be a large mass, the speed with which
they develop is usually very slow. By con-
trast, small lesions in the brain of sudden
onset as occur with vascular disease have a
greater effect than mass lesions that
develop slowly. So that it is not only the site
of the lesion but the momentum of the lesion
that is important. The other idea is that the
brain has a limited capacity to compensate.

We know, for example, that if there is one
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lesion in the brain and the brain is perfectly
normal otherwise, that the brain has a
greater capacity to compensate than if one
is dealing with a brain that has had a previ-
ous lesion. We also know that adding a
third lesion has a greater effect than if you
simply summed the effect of each of the
individual lesions.

It can be said that lesions of the brain do
not add up ; they multiply. The effect of
each- individual lesion is much greater than
the sum of each of the individual lesions.

And finally I would like to emphasize the
concept that with increasing age the brain
has a decreased capacity to compensate.
Most brain chemicals, the neurotransmi-
tters that are used for brain function,
decrease with increasing age, sometimes to
a critical level.

Fig.6 and 7 are from the work of Drs.Edith
and Patrick Mc.Geer from Vancouver
Canada. They show that with increasing
age the contents of several of the important
nuclea of the brain decrease. The example
here is the locus coeruleus, the substantia
innominata and the substantia nigra. You
can imagine a brain that has half the con-
tents of vital neurotransmitters is going to
react differently to a vascular insult than a
brain that has near normal levels. So it is
very important to consider not only the
lesions, but the type of brain in which the
(Fig.8)

Having said that we are no longer sure

lesions occur.

about the things we were sure about, and
having  addressed some of the practical
issues of diagnosing dementia, I would like
to move to a fairly specific aspect, some-
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Table 4
fosn s
authors number&é»}w%th total CT scans
leuko-araiosis
+ Loizou, Kendall 14 (0.15%) 9490
and Marshall
+ Zeumer et al. 47 (0.4%) 13000
« Zeumer, Schonsky 15 (0.5%) 3500
and Sturm
+ Valentine, Moseley 28 (1.6%) 1200
and Kendall
+ Kinkel et al. 28 (1.7%) 1633
- Goto, Ishii and 152 (4.5%) 3542 {geriatric)
Fukasawa 95 (8.0%) 1200 (stroke patients)
« Pullicino, Eskin 5 (8.0%) 65
and Ketonen
+ George et al. 14 (16%) 89 {not demented)

Fig.8

thing that has intrigued us and which I hope
will be the subject of some mutual discus-
sion, because I heard the previous speakers
allude to white matter lesions and I would
like to hear more about your experience as
compared to ours.

Most of you have come to recognize that
a number of elderly individuals, particular-
ly individuals with dementia, have changes
that often occur in the deep white matter of
the brain, often in a periventricular loca-
tion. This also shows up in magnetic reso-

nance imaging, often with and increased
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intensity of the T-2 images. This phenome-
non has been given a number of names
including “Binswanger’s disease”,

This phenomenon, which we think is a
phenomenon 4itd not a disease, we have
labelled “LEUKO-ARAIOSIS” . Table 4
illustrates the fact that the incidence of this
phenomenon ranges widely in different
series, all the way from 0.15% to 16.0% of
all the C.T. scans. If you looked at the series
that includes magnetic resonance imaging,
which is much more sensitive, then the

percentage is correspondingly higher. Most



Table 5

- Binswanger’s disease

« chronic progressive subcortical
encephalopathy

« leukoencephalopathy

« progressive subcortical vascular
encephalopathy

« subcortical arteriosclerotic
encephalopathy

- "white matter lucencies”

of the literature, however, is on C.T. scan-
ning, and for practical purposes we can deal
with it as a similar phenomenon.

This white matter change has been called
variously, Binswanger’s disease, chronic
progressive subcortical encephalopathy,
leuko-encephalopathy, subcortical vascular
encephalopathy, subcortical arteriosclero-
tic encephalopathy and white matter
lucencies, (Table 5) The problem with using
a pa'ghological term is that we are talking
about radiology, we are not talking about
the brain. It seems particularly paradoxical
that Binswanger’s disease, which was con-
sidered extremely rare, has now acquired
epidemic proportions.

In my review of the literature,  have been
able to find fewer than 50 cases that have
been pathologically verified since this dis-
ease was described by Binswanger 94 years
ago. So it seems to be a bit inconsistent to
think now that there are thousands and tens
of thousands of cases being identified on X
-ray, especially now that high blood pres-
sure is becoming increasingly better
controlled, a hallmark of Binswanger’s dis-
ease. Moreover, it was a neuropathologist,
Olzevsky, who in 1962 translated the origi-
nal article by Binswanger from German

into English and reviewed the literature
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critically. He said that from Binswanger’s
description, it was impossible to be sure
what he was talking about.

He only had gross descriptions of white
matter changes and some of the vessels
going to the white matter. He did not make
microscopic slides, therefore we can not be
sure of the nature of the lesions.

Subsequent literature suggested that this
Binswanger’s disease was due to hyperten-
sion, but it turns out that a sizable propor-
tion of these patients who have had white
matter changes do not have hypertension.
So clearly it would be a mistake to give
labels of Binswanger’s disease or any other
pathological diagnosis at this moment to a
phenomenon whose nature we do not under-
stand. It is better from a scientific view-
point to be descriptive and little by little try
to determine the nature of this entity.

We suggest that when we are talking
about these white matter changes we sim-
ply give it a neutral term “leuko-araiosis”.
(Fig.9) It is derived from the Greek “Leu-
kos” which means “white” and is a well
understood term used in medicine, for exa-
mple “Leukocytes”. (Fig.10) The second part
of the word is “araios”. Which means “var-
ified” or “less dense”. (Fig.11)

It was first used by Hippocrates, who was
referring to the lung, which is a tissue that
is “less dense” than the rest of the body.

When we give this term, we simply want
to draw attention to the fact that we do not
know what this phenomenon is and we are
simply describing a white matter change
without implying a pathology. As we under-
stand more and more what this phenome-
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Table 6 Interpretation of computed tomography : Criteria for distinguishing infarcts and leuko-araiosis

infarct

leuko-araiosis

well demarcated

wedge-shaped

usually cortical extension

follows specific vascular territory

internal capsule, basal ganglia, or thalamus
may be involved

enlargement of ipsilateral ventricle or sulcus

ill-defined, patchy, diffuse
white matter only, without extension to cortex

ventricle and sulcus unchanged locally

non is all about, we will probably be able to
discard this term and find out that the white
matter changes can be due to a number of
causes.

Having identified this phenomenon, we
felt we could try to define it further by
taking advantage of the Dementia Study
University of Western Ontario. Most of the
work that I am describing has been done
with a number of colleagues but in particu-
lar, Dr.Harold Merskey, with whom I have
worked closely on this project.

The first thing we did was try to define
- some criteria for leuko-araiosis. We also
defined the criteria to distinguish it from
other white matter changes which can be
due to infarction.

These criteria were used by two neuro-
radiologists who looked at the C.T.scans of
the brain independently. (Table 6) We had
them rate them, and compared whether they
would call the same white matter changes
leuko-araiosis.

It turns out that their agreement was
excellent after some practice, and without
knowing the clinical information, it is pos-
sible to come up with a fairly consistent
descriptive identification.

The first step in describing any series is
to define the criteria and also give some
idea of how accurate the description is from
one of one independent radiologists looking
at the same phenomenon as compared at the
description of another.

The next question we answered was: is
this leuko-araiosis simply a phenomenon of
aging or does it have something to do with
dementia or a number of vascular factors?

We have a large dementia study, about
250 cases that have been entered over the
years and about 150 controls. After exclu-
sion criteria including availability of
patients, completeness of examination and
so on, were applied, we ended up with a
series of 140 patients and 110 controls.
(Table 7)



Table 7 Selected characteristics of patients and
controls
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Table 8 Leuko- araiosis (LA) by clinical category
of dementia

patients controls 4 t ¢ number of percentage
(n=140) | (n=110) ementia category patients having LA
sex {m:f) 0.8 1.2 Alzheimer's disease 95 32.6
age (X) 71.8 71.3 mixed 21 38.1
hypertension (%) 44.3 43.6 multi-infarct 5 100.0
systolic BP (X) 145.4 150.8 other 19 26.3
diastolic BP (X) 80.2 81.3 all 140 35.0
diabetes (%) 13.0 10.0
myocardial infarction (%) 8.9 4.5
angina (%) 5.2 10.9 L. .
history of stroke (%) 8.8 45 araiosis itself? Table 8 gives the prevalence
carotid bruits (%) 7.z 2.7 of different types of dementia in our popula-
leuko-araiosis (%) 35.0 10.9*** . . ,
CT-infarcts (%) 15.0 2.7%* tion. Most of the cases are Alzheimer’s

**p<0.005, *** p<<0.001

As you can see, the sex ratio in the
demented and the control patients was simi-
lar though not exact. The age on the other
hand, was quite comparable.

The incidence of hypertension among
demented patients and controls was again
comparable. The systolic blood pressure
was higher in the control groups but the
diastolic blood pressure was very similar.

The incidence of diabetes was also simi-
lar. The incidence of myocardial infarction
was twice as common in the demented
group. Angina, on the other hand, was less
frequent in the demented group.

The important point is that the main
difference between the demented patients
and the controls was that the demented
patients had more leuko-araiosis and had
more evidence of infarcts on the C.T. scan.
These were the only two findings that were
statistically significant. So clearly there is a
difference between the controls and the
demented individuals in terms of leuko-
araiosis.

What about the incidences of leuko-

disease and the second most common are
mixed multi-infarcts and Alzheimer’s dis-
ease.

The smallest group is pure multi-infarct
dementia and “other” types of dementia
included Jakob-Creutzfeld disease, Haller
vorden-Spatz disease, Huntington’s chorea
and others.

Please note that one third of cases of
Alzheimer’s disease had white matter
changes. Also note that the mixed type had
a similar percentage, and that all 5 cases of
multiple-infarct dementia had the white
matter éhange.

It clearly is paradoxical to say that if this
is Binswanger’s disease, then the com-
monest incidence of Binswanger’s disease is
in Alzheimer patients. You can see there is
a contradiction if we insist on using the
term Binswanger’s disease.

Let us look a bit further at what was
associated with patients with dementia who
had leuko-araiosis and did not have leuko-
araiosis.

The number with leuko-araiosis was 61
and without 189. (Table 9) The age was
slightly different in that the ones with leuko
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Table 9
with without
leuko-araiosis | leuko-araiosis
« number of subjects 61 189
+ age (mean) 74.9 70.5%*
* hypertension (%) 62.3 38.1%*
- history of stroke (%) 19.0 3.2%%*
+ systolic blood 155.1 145.4*
pressure (mean)

*p<0.05, **p<0.01, ***p<0.001

-araiosis were a bit older. And it was also
found that hypertension was more common
among the patients with leuko-araiosis
than those without, as was the history of
stroke.

However, by doing multivariate analysis,
where it was taken into account how much
each of these factors contributed, it turns
out that hypertension and a history of
stroke explained about half of the variance
towards the occurrence of leuko-araiosis,

Put another way, vascular factors as we
know- them, hypertension and stroke in the
conventional sense, only explain leuko-
araiosis in about half the cases. In other
words, in about half the cases, we do not
know what causes leuko-araiosis.

When we looked at the dementia patients,
that is largely Alzheimer’s disease with and
without leuko-araiosis, we again found that
those with leuko-araiosis had a more
severe dementia. This particular score is
one we developed at the University of
Western Ontario. We call it the Extended
Dementia Score and normal is 250, a score
of 178 is clearly abnormal and 138 repre-
sents moderate to severe dementia. (Table
10)

So the presence of leuko-araiosis, the

. Table [0 Extended scale for dementia scores in

less advanced Alzheimer’s disease

leuko-araiosis

present absent
- N 21 31
+ mean ESD scorestS.D. 138.2 178
+41.4 +39.4
- P .001*

* t-test

presence of white matter change, is as-
sociated with a more severe dementia, sug-
gesting in some way that these white matter
changes contribute to the dementia.

When we looked at that features of the
neurological examination associated with
leuko-araiosis, we found that more often
patients With leuko-araiosis h_ad evidence
of positive neurological signs. (Table 1)
The most common ones were evidence of
weakness in one of the limbs and they more
often had an abnormal plantar response
(Babinsky sign), if they had leuko-araiosis
than if they did not have leuko-araiosis.

Now what about the control subjects,
these are the normal elderly? We found
among our normal control population, that
109 of them also had leuko-araiosis.

So, of course the first objection you may
raise is “Well, if one third of dementia
patients have leuko-araiosis, and 10% of
normal patients have leuko-araiosis, then
the problem is not very important.” How-
ever, if we look closely at the patients who
were supposed to be normal who had leuko
-araiosis, we found that they had subtle
mental impairment; they were not normal.
Therefore we were able to conclude that

leuko-araiosis is associated with mental



Table 11 Detailed results of the neurological
assessment
leuko-araiosis
P
yes no
« No. of subjects 39 74 | -

(n=113)
(%) (# /total)|(%) (# /total)| —

* neurological
examination

20.5( 8/39) 9.5( 7/74)

+ abnormal power
in limbs

.042**

+ abnormal planter | 35.9(14/39)

response

12.2( 9/74) | .003*

* t-test, 2 tailed, ** chi squared

impairment not only in demented patients
but also in the so-called control patients. It
is a significant finding; it is not simply
aging.

Moreover, when we look at the small
group of patients that were supposed to be
normal, we also found that they had an
incidence of abnormal plantar response;
they often had abnormal gaits; they some-
times had weaknesses of the limbs, and
more often had the presence of primitive
reflexes.

So what can we conclude so far? I think
by having a control population, by being
able to match all factors, we can identify

the significance of the white matter .

changes. (Table |2)

And I think we are able to say on our
evidence with a fair deal of statistical assur-
ance, that leuko-araiosis is ;

1. not a simple effect of aging but is as-
sociated with mental impairment.

2. Although it is associated with some
vascular factors such as hypertension and
the presence of cerebral infarction, that is
only part of the answer, and does not
explain the presence of leuko-araiosis in,
Alzheimer’s disease patients without hyper-

Changing Concepts of Dementia

Table 12 Results of the neurological assessment

leuko-araiosis

yes no p
N=9 | N=96
neurological examination )
+ abnormal plantar response(%) | 11.1 1.0 | p<.03*
» motor function(%)
-abnormal gait 22.2 4 4.2 | p<.025*
-abnormal power in limbs 33.3 5.2 | p<.05*
+ primitive reflexes present(%)
-root 33.3 9.4 | p<.03*
-palmomental 77.8 | 40.6 | p<<.03*

* chi squared,

tension. So we do not have the complete
answer.

Up to this point, what I have said is based
on controlled studies, careful observations
and with statistical support. The last part
of what I have to say is pure speculation,
but I am doing this on purpose, because 1
think that we are moving into an exciting
era where we can make contributions, par-
ticularly you who have access to vascular
disease. So what I am putting forth is a
hypothesis, but I want you to consider it,
attack it, critique it. But above all, either
prove it or disprove it. So with that warn-
ing, let me go into the latest and most
speculative part of what I have to say.

It has been a common and longstanding
observation that patients with Alzheimer’s
disease often have congophilic angiopathy
or amyloid angiopathy. Professor Ni-
shimura showed us not only some of the
amyloid itself, but also the chemical struc-
ture and also the fact that recently one
locus that generates amyloid is on chromo-
some 21, which is also the locus of the
abnormality in familiar types of Alzheimer’s
disease. (Fig 12)
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Fig.12

So at least we are coming closer to a
genetic answer as to why so many patients
with Alzheimer’s disease have these rich
deposits of amyloid, which is not a new
observation. What is new is the fact that the
amyloid and the Alzheimer’s disease in its
familial form may be part of the same
chromosome, it may even be the same gene.
Some people believe that there is an extra-
dose of that particular segment that is
responsible for Alzheimer’s disease (as that
is which is thought to be responsible for
Down’s syndrome).

So the first observation is an old one, the
fact that Alzheimer’s disease patients have
these rich deposits of amyloid. Almost 100
9% of them will have some degree of
amyloid.

-But in the past, some of the people have
said, “That’s very interestinig, but so what.
Who cares?” 1 am going to argue that this
may be important, that this may be related
in some way to the vascular components of
Alzheimer’s disease.

Fig.13 is a coronal section of the brain and
atlas by G. Salmon and I use it to summa-

rize my concept of vascular dementia. One

Fig.13

can think of the brain vascular system as
representing three systems.

If one looks at the most primitive nervous
systems, for example the fish, the dogfish,
the chicken, the basic nervous system is
simply a tube and the vascular supply is
usually a large vessel that occurs at the
base from which vessels come out at right
angles into the brain.

That is the basic structure of the primi-
tive vascular system.

If you look at the human brain, the primi-
tive system is the spinal cord, the brain
stem, the mesenencephalon, the basal gan-
glia and the thalamus. Then the basic struc-
ture of having a neural tube with a basal
artery is retained. In our book “The Acute
Stroke” we have called this system “The
vascular centren cephalon” which human
beings have retained.

If you look at the vascular centren ce-
phalon physiologically, you have to reduce
the intra-arterial pressure from these big
vessels to the capillary level over a relative-

ly short segment. In other words, you have



to go from about 100 millimeters of mercury
mean pressure to capillary levels over 2to 3
centimeters.

So the pressure per centimeter of arter-
iole is really very high. That is the reason
why in hypertension it is mainly these basal
small arteries that become hypertrophied
and they either rupture giving rise to hyper-
tensive hemorrhages or they occlude, giving
rise to lacunar infarction.

It is also an observation that most hemor-
rhages occur in the vascular centren ce-
phalon part. If a hemorrhage occurs in this
area it is almost always due to hyperten-
sion. If it occurs outside this area it is
seldom due to hypertension. By contrast, if
you look at the larger vessels that go
around the hemispheres, then the same
amount of pressure from the large vessels
has a much longer length to decrease to
capillary pressure. Consequently the pres-
sure per unit of artery is much less, and
therefore you do not get as much hypertro-
phy or the likelihood of rupture.

So there are three systems. One is this
primitive system where hypertension has its
maximum effect. There is the system of the
large vessel, where most of the cardiac
emboli and large arteriosclerosis occurs.

And finally we have the third system
which is the penetrators of the white mat-
ter, the deep white matter.

Now what is the practical importance?
The practical importance is that in order to
prevent dementia due to hypertension that
we really have to concentrate on the vascu-
lar centren cephalon that most of the

dementia produced by large vessels and

Changing Concepts of Dementia

cardiac emboli occur in the system of large
vessels. There are several syndromes which
we have already alluded to.

There is the syndrome of the angular
gyrus, watershed infarcts if blood pressure
decrease very suddenly, and all the different
syndromes that combine to give a global
dementia by relatively large infarcts.

But the system that is of most interest to
us at the moment is the system of penetrat-
ing arteries to the deep white matter.
Because I think hereby lies the explanation
of leuko-araiosis in a large number of
patients.

You may know that amyloid is mainly
deposited in meningeal vessels and cortical
vessels,- it does not usually occur in white
matter vessels. '

Immediately, someone will say “How can
you explain white matter changes by a
process that does not occur in white mat-
ter?” Well, if one remembers the anatomy of
the brain then the explanation is relatively
simple.

The collateral circulation on the surface
of the brain is very rich. The blood supply
to the gray matter is 4 to 5 times as great as
that to the white matter.

So if you were to occlude or do something
to a blood vessel penetrating the hemi-
spheres, then there will be enough blood
supply and collaterals to save the brain at
the cortical level, but there would not be
any collaterals to salvage damage that may
occur in the deep white matter. Because for
practical purposes these are end arteries.

I am suggesting that one possibility is
that amyloid deposition may contribute to
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Fig.|4

the white matter changes that account for a
percentage of that phenomenon which we
have called leuko-araiosis. Is there any
support for this idea? There is some in-
dependent evidence for it.

Fig.14,15, and 16 are from Dr.A.Sheibel
from the University of California, Los An-
geles.

The capillary illustrated in Fig.14 is nor-
mal. As you may appreciate, it is enmeshed
in a rich network of nerve terminals, some
of them carrying sympathetic fibers, some
para-sympathetic fibers, and some that
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Fig.17

have peptidergic fibers. Please appreciate
how well contoured this capillary is, and
how richly it is supplied by nerve terminals.

Fig.15 represents a closer view of the
same vessel, again showing not only the
nerve terminals but vesicles full of neuro-
transmitters. These are capillaries of nor-
mal elderly individuals. By contrast, Fig.|6
shows the capillary of an Alzheimer
patients, which is distorted, contorted and
denuded. The capillary is irregular, has
lumps, bumps and has lost its nerve supply.

The fascinéting thing about this is that
we do not know what this does to the
exchange of nutrients, we do not know

what effect this has on the brain itself,



because this is new information, these are
new findings. But we do know that some of
these bumps and lumps, when they are
examined microscopically, are full of a
substance that is identical to the amyloid
that gets deposited in the larger vessels. In
other words, it looks as if, from these pre-
liminary data, that a dennervation of some
of the blood supply of the brain of Alz-
heimer patients leads to a dennervation
neuropathy which distorts capillaries and
also may lead to amyloid depositions not
only in the larger vessels but at the capil-
lary level.

How can we put all this together in a
testable hypothesis? A hypothesis can be
summarized by adopting Fig.|17 (from Dr.
Donald Price from Johns Hopkins Univer-
sity) which was originally designed to illus-
trate the fact that many neurotransmitter
systems are impaired in Alzheimer’s dis-
ease. The one system that I want to concen-
tration is the locus ceruleus, which inner-
vates the blood vessels and has an effect on
the blood brain barrier. One hypothesis is
that as Alzheimer’s disease is triggered off,
that some of the nuclear including the
nucleus ceruleus have a decrease in the
number of neurons and therefore the
amount of neurotransmitter that gets
spread to the vessels, and that this effective-
ly causes a change in the nature of the blood
vessels leading to the changes that I have
illustrated. In other words, the initial step is
perhaps a genetic program triggered off by
some other agents. But as Alzheimer’s dis-
ease develops, there is also a neuropathy of
vessels that leads to secondary changes that

Changing Concepts of Dementia

may contribute to the dementia.

Now why is this important? This is
important because we already have shown
that our patients, who have Alzheimer’s
disease and also have leuko-araiosis are
the patients who are most severely affected.
Moreover, when we plot their neuropsy-
chological tests, we find that most patients
without leuko-araiosis have a progression
that represents a gentle slope. By contrast,
patients with Alzheimer’s disease and leuko
-araiosis have rather precipitous decrease
in their mental function over time. If we are
correct in believing that there is a vascular
element and that this vascular element is
amyloid, then it becomes at least theoreti-
cally possible to have a new approach
about treatment. We know, for example,
that the amyloid that gets deposited in the
kidney can respond and be stabilized by
treatment with colchicine for example.

If we are to believe Gadjusek, then all
types of amyloid are basically similar,
chemically speaking. And it leaves, the the-
oretically possibility of devising chemicals
that will interfere with the deposition of
amyloid and therefore may contribute to
stabilizing one aspect of Alzheimer’s dis-
ease.

Let me summarize and conclude by mak-
ing three statements.

First, we have to shift our thinking from
trying to identify Alzheimer’s disease or
vascular disease by criteria that will put
patients neatly into one package or the
other. The fact of the matter is that with
increasing age, both pathologies become

more common and they interact. We have
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to begin thinking in terms of processes and
not entities.

Second, we are dealing with a brain that
has a greater repertoire of pathologies but
decreasing ability to compensate for these
pathologies.

Also with increasing age, the manifesta:
tions of different diseases become more and
more similar. In other words, in order to
find the greatest differences, one should
look early. But as you look in more
advanced disease and more advanced age,
then the manifestations become more simi-
lar. Perhaps some of the differences that Dr.
Otomo showed us about the earlier and
later ones have to do with this phenomenon,
that you have mixed pathology and limited
capacity of the brain to compensate. It is
important to think of different processes
and try to identify the underlined reason.
Therefore, if one talks about multi-infarct

dementia,one has not finished making the
diagnosis. One has to say multi-infarct
dementia “due to” and then one has to
investigate the patient to be able to give the
answer. If it is multi-infarct dementia due
to hypertension, then hypertension becomes
the target of treatment. If it is multi-infarct
dementia due to large vessel disease, then
that becomes the aim of treatment. If it is
due to cardiac emboli, that has a different
treatment.

And finally, perhaps the most important
development in the changing courses of
dementia is that this is a field that 20 years
ago was an area of hopelessness, where the
only thing doctors had to offer was comfort.
With increasing and understanding in this
area, this is a field that has changed from
being the occupation of philosophers to an
area of increasing therapeutic opportunity.
Thank you very much.
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Woa B2 2[R EL R I Lewy/MADTH B &\ o $
HNET,

ZDE) HEHITIE, BRENAT = BFNB
B8, RN BRI 12 IFER M D Bl N
v — DB e B AR TH % Lewy/ MEDFR& & 11

99

IG5 A7 BERRR R

X4 Pick %

7 (R12),

KRB B2 FE AEIZHBL T % Lewy/ MEIE,
BHIZALNS Lewy IMEE 2L L RZ Y, K13
DE NIRRT HBE LT, FEBEENEEI R,
NR— RO FRH D T,

TEHIC LIEF AR L7 4 T2 DS
T, BHIZA LN D Lewy/ MEADEIG & 13E W,
WHROBEII 2 RET, 27 —4id-& ) L
&TY,

ZOWEENE Lewy AMEROREHIE, FFEH Sl
TEELI TvaA>—ROFERFR%IFE
PEHEEICRTEWIZETHY), Tyl =
—¥% & Parkinson % & \» 9 BRIREYIC 1T & - 72 <
WL L 2 BT S OBER L D2 L 2T L
DT, FEFEHEN T L bITTT,

6. FREHIEH 2 —O KR

BT, RIZPickiRROREA R 2 R ES) = 2
— 2 EBIZDWTERNZE T, PickiRORHEIE %
AEB-TH, B4 L ICHITHEE, HEEEHR
R EEETH5ZETT,

i 2R TR BT, B 2 AR B B TR



HAE SRR IT R —

R15 Pick Mk EH

Im]%k ﬁmwé%%%

HRRD LA, BEEIIC Y, BEELEEL, 8
HEVED 771) F — 2 AR TR O E 3, FREm
e D, PickMERER X 5 b1 2 kg o b oy
ART, #ERLE & BRORKOIH AR KT
4T BT IR B S N E T,

F1513PickMESRER D EIH T4 Ay, R % 5572
T, 130~150 A DK S OEERDBHEFBEE DO
AL EESETH Y, BHEOEICIE SN I b2
> FUT, NI, HEEE ) R — 2 X ORI
BEEFZLZITHET,

Pick#% & OB TRIEIZ %0 » T 5 Did, Pick

RO BT R % 9 motor neuron disease &
W Z T, MEMICETEORER L & IS, B
EHEE - TALSE 2 a3 N5 & 9 ZERI»D
DET, THRIFECT FEFICRVWEREL 2L
WO AR Y, =iz k- T, presenile de-

SEIEDEMEIEH 1258 <

X7 WIRESED 7N A=A

mentia with motor neuron disease & §hH L T\>

T4, 20k bl AR THEN S CBRE
N TEBS T F T2, HWENR T REES
HIBREEIZ BB A 5 1, IR ORESH Y,
H'E Iz progressive subcortical gliosis (24872
EM 7 gliosish*® D, ALSHIZAT A H 5 =
BEOEAS LIELIEASN S Z LR TT.

Hisiz, 2D Lo LEFMDOWIRFTR T35, )
oo FEd, @EED

BV B 0 T 4 B 586> 5 11, Holzer
Qe THIRFITSRCIRHEIE 77— AA s
9 (E17).

v TRz T, ALS & [[RIERIC & TR
%75, Tﬂﬁ1ﬂlj YiE 79&)“’%%"3 ZERIRE :H}i?ébffkﬁ

@ﬂ}?‘i?éﬁ*ﬁ%ﬂiﬁ“c 7, %Tﬂ%ﬂil‘lﬁié’ﬂﬂw
LBl unbn T, BEE2EHT 7,

Iz, WEEMoORRE 2RI, R
B EE) = 2 — o> OB AR TL 2D
WIRDGIEAH ), BBRENZ X - EZ2 5N ET,

7. BOEREEEER

Btz 20 ) F 3, RIS B B
EWER AR TH Hmulti-infarct dementia? Z & %,
BB D FADTHBIZBELL T,

3 M BB AL, BRI ER A 2T 5
R EETH Y, ARV 5 %
T, HEFESICEATILNEEZ bNE
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R4 B EREEER RO

% b

R FEAE

FEER R

ABEDRE
FIRIEGR, kit
TR D EERE IR

B, FhREOE

N AVEREERINYE & 2 OFR & L TOMEHE
U-fiber ## L 7: BED/IMEEDOKIE
REMD status lacunaris & status cribosus
BEIZ & CRI2N D

KIEERAE N/, MEMROIEL, PIEERE
e JEC B 1l 8 > B R L

g 8500 & i

i, EIREELIE R (0, B2 )

18 i ot e A 0 AR o S T

o BIFREE VR R OBRR L WE O R 4
RLET,

B EREEER R OB ORI, RO Wil-
lis BhiRER DBIIREEL A58 721 T <, Rlieak
BHE % KET L MERELATE C, RINEROE
SEEALIC BRMEO/NMEEN B ), BENUE
AMIZERLELL (DT, BHEITLL
R ThE T,

H18IcRT & ) ic, EEMSSABED/EE - #
ME, BIBEDIAPROLNET, ZDL O LK
BEER HE & R E LT L, J9n L)
12, AMEEOERGL 72T T {, U-fiber2 & L T,
Vg AT SO REDRED S, FROHEER
Hit, UFAMOAEOEBHENEREEIZL S &
EZoNEY,

K201z HEOMENRZ R L % 25, BEXIREL
T, WENRAEI GRS LN E T, LERBED
WEL, BEROEMEIBIC LD, oligodendro-

19 ARSIk E ORI

20 gk BB O RBIIRIE(L

glia DFLHP L T ET,

Dk, #gin s Mo TRxRE &2 L
TK 5 BESADBMEREN RIL 2 b T E¥
TH Y, GRIEEER & RE O BE D DR 2 T
AT h s, JREBMESE I, o TlnEY
WL SOV OBRBESLEEEZ THET,
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ABEED HHI-HEEC

IR ERCE R PR

WA B —

scie

A BRI ETED b AT [HEELRUE] L)
e LA ) MAATAREEFEAL L0 TIKIET
T, RERELT—=T, ZNEEFICHE-REH
TEEHBEVI I ERE) T, ERbHs
BV CHRA»MECL > TBY $T0T, HkE
bRz b iEBclTsEIhlcVa—F
FEEUHLBELLLY ERVET,

BT, 2 230~ 404 M e BRI L B
WTHEES L TVWET, ZI20EME V) LI,
PR LR 5 TV BT LA EDADM LD
BTHEE LRI BALTWET, ZLT, M
7L CABORREEEEHL T, Rr&xiELi
WEWI ZETT, SHIZVAEWL L HNEEY
BELLHH, BESEHOTEBE L 3HN7Z
Tz 3 2 B 3%, EEEE;—KE ) )
TEERSTWEREN)ZEEITHEMLT 2
NP HDBHIZLIWEEZTHET,

2. ¥0BEE hnEs

MEBIRER E & DICEEL, TORC S W
EL T BOPIEET, FNLORNICEL TS
D% dementia &\ \nE T, L L L LB Ld o
720t amentia &, ESIZIZE L LN TWET,

Lo L, FIEENH T, WAHWAGHHET 5 L,
Wz b & RO S RER L
NC, FBEEZED LI %, RAE—FOhdr o724
BEIZ, 20ZBEDELEATAEDLTL BDTTY,
HEATHELREEINDL L, I3 N30EEHRT
Sy Z BB T slrk w ) I ETEBLRNICY

HEEGET,

FORME, Fr2 LB EITATABNE LTS
HadbsNId, Lid-T, ZLIIERSE, A
MOMEEIRTORE THEDL L VDTTY, $F %A
LEPENEHLTH W) ZETT,

3 . Dementia & Focal Organic Brain Syndrome
o 1D, MEEEELHERTLILEL, Vv
T AT, SERIL RIS TE U3
%<, EfRNICEEHEOBREIMETL T 2007
dementia TH b DIZxFL, —FEF»9%EH TS
% 9 focal organic brain syndrome ThH 5 Z &
LA L emEENTIE D F8A, 2
MIZKREERENZ & T, bitbbiAE i
EURT T BREBERIANLIZCZANVETY,
®#E¥T % ¥ focal organic brain syndrome O Fh¢
12 & A ET, Alzheimer & I3 FEHH HECET,

WAIS 7074 —i
6012 3456 78 31DI111213141516 171819

—HARIRE

( FENTN .
S| 2 —HoEE L/ . P
AR T AT
< B /
e EeEE L N
T (5 MOBRIE L N

6 HEME .

7 S RE e PERPR
%8&@%5&@.4&1.;4:..:-::@.4;4
i EAME e v
B0 mER oSN e

)| HSURIE . L

Verbal 1Q 70 Performance IQ<60
Total 1Q <60
&7 (Premorbid) 10<113
| NPH (EE#¥E/KERE) BE&0 WAIS (K.S. 55F.)
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WAIS 7o7q4—
0 | 2 3 456 7 8 9101I|2I3|4I5I6|7]8|9

T N
El2 —mwmm P
Bl mamE #/J
Bl mume . \ R
Bl sommE o

6 %Fﬁ%@

T HEME e e L
21s %EEWLM--MN\g ---------
Blo BARIE Lo D e
*g; 0 BEES oo e oo e e

I e e

KIGETL D & A 7 HIRE & FEIE

WAIS 7o74—)b

gg:g::ég_“" 012345678 310111213141516171813
| AR e
= 2 —RRIVIRMR w1 .,’. J/. PR R T SRR a
% 3 EHME LJLAI|I~’IJ_L ...... T
Y4 BMARME . TN L
Blomeme ., 20 L
Elowmmam ___ oo~ ;
(71 HEHE e
E| 8 £ E SERL T W S PN
E 9 BAMBE s ,
= WO#HBEARN . A
1 HEAERE L, NS L

Verbal 1Q 130 Performance 1084
Total 1Q 107
587 (Premorbid) 1Q 150

2 ( LETHRMEAONPH BEOWAIS

(SK. 49M. 1979.9.9.)
ZFoizdicit, B I Q%FHH2DTIHEL, D
TRT A= NESHT B ENUEIZT T D
bITFTT,

BBz Alzheimer 2256 2 &3 %~
9 A%, NPH (IEF H/KIERE) ORIBR OERIC
ToTLbE, B1icRLiEOIC, Bz T
Yy JTAT—D\G LIz, HLWAREEMETL
TEFT, V2 Z7RA7—3Z9 ) LDEHR
EE2TWEbIFTTY, LrLl, ZOr-UL
ThE, FHEEEES > M2 L THLRL
LivbiT T,

2T, Lo b BECRBERTE L L w ) ]
BBz N9, RoOERE, BDETHMED
NPHT, FRRANIZ I D% NITT 72 AT, Rofbsk

25T BN IECLWEREEZMTEL T,
FRFESTEHL 2 ERLNZL W CHWITIRT
RREIALTTY, B2icmLizddie, &f6
BT ClE%, FRICE-TE T, —BELDS
FTold, EEFEE>ROMETT,

BELWZ i ELETH, 29w focal or-
ganic brain disease Tit, % Hic { WIHB B
STWETDT, BbLBWbnefAELT, BK
MNIQE#ETHI L TE T UM QHE
T MOEHEL2EZA, ZOAIRIIQIZ
150 b WT L7z, @HOERTL2 5, BERR
o 2D TTAH, NPHIC % - T13012 2 TF 45

Verbal 1Q 85 Performance 1Q 70
77 85

Total 1Q94
8T (Premorbid) 1Q 101

X3 WAIS (I. O. 48F.)

TLEo7, b, TOACE-TINENID
BIERICETLZ2AELZNTT o v 2L ZE
L72b3ERIC kS ko TEZ LS, RENH
B v DIZ I QOBFELTTLDES» Tk w
T, 7074 —LDBFTEZLINIZENY
ZETT,

BISEZEIC HfL L 72 BEF X ADOWAISH 7 2 7 4
—NEAFETE, BHHTRIITITZ L &
REN A OPNEHEPELETEET, LI2HH
HBoTETLHINELLEZVWEHELSN Z T
(R3), 72h 5, BEbLEHEEDLL L WIHED
HoT, MERIZZA v 7REBLET, 20
BICMPIRENTNDRA D= RLDHDE EGTD
B, BNEZLDTY, ZOANDEZAH%BFEL
LTwZ ) ERWwET,

4, Hamamatsu Prefrontal Scale
EMERTRE 72y 727D 1QEVINIX
HENEEEERCwwL, HEEZTORE
DEIIRBRETNT, FEEEEL RS &) Bk
TWAHWLLET AL 2 lASEIERER  (Ha-
mamatsu Prefrontal Scale) 20> T\ 3D T
B, & DORETIT, 4§ Dk L, T'series &%
HT 2 FRICET L TE T2 digit span
FERENTBY) 224, ZOADEAIE, FHt
CHMEEAIIEAYEINTE ) ERA, IO
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ZEMHIRT R 2 — P —

85-01-10 —==--
WO g | 23458783 RURBUIEY Y
5 Min Memory S T S S WO S S - I |
Animal Naming R L—r"‘.". L
7' Series e em 7—71 . . N 1
Similarities [T .\\.‘1\\4 ol R T T T T

Digit Span PV T W T T

Kana Pick Up =T 1 4 .\

4 Hamamatsu Prefrontal Scale (I. O. 48F.)

o——e 85-01-10
0-~--085-01-29

~
~

\\(a\ —1IsD
-~

ol

[

Recognition Recency Recency Recognition
Verbal Non-Verbal
5 Recency-Recongnition Test
BIZHEWEZAHH 5 b TT,
5. Recency-Recognition Test
FUfE &, ANRBICBEfRL ¢, AUEHZE : foEE

VI ZEAVObuhbR TR b T, B
AZHRMD L S, ERIIME % SiEt, A0
FIrESFRENFEEN EBRT 259 Lwb
NTVEY, ZHEINF—DIE->72 recency-
recognition test & \2 5 L DD, WAFRNEE %
bNOLNLE> T BENTTH, BPIZZOBEH
BERBEEHLL TW30 T, B5IRLzL )
12, SFEMED recency & recognition A& B T s
5 bl T, I —I3, recency & V2 DI HTIE
#£C, recognition ZYIEEIE S v o TWE T2, b
NbNDC L DPDEFN % H D E1Z0T2nE D
TYA, BT L MHICIECEFRA, LaL,
ZOEREME L IETHEEORINIIET I KB L B A
Y hEEBwET,

6. BENDI>OD7a+€X

BT, WEN 72223, HEORRKICE 2
AL &) FUSEE L RS L Dk b
PHEWVIZLTY, P FNEFES T bR
e, N5 B0EBITEVG 3207 otz
DHBHZ L, LGERCEEABIEDIZ T
WEDLITTY, TThL, LOEELZ Thlng

WO ZERLELEANE LS DE, FEL
BRTET e k> TLE-72Dh, FREL
Lo ALHEDIBCHEL DD, sk

V) ZEEEICEZ LTI LD FHA, Lzas
20, BMWEBRSPEBRERLTLEEL, worr

WEZEZERL Th200hbho Tl zn

TEHA, 29 Thve, KEREAXL0UFT,
TOHEL, RENREIZE-TER VA 0L

MERETEET,

FCIBICBI T 2 HFEDIREL, 72 & 2 I3 FaE
recent memoryxJpast memory, short-term me-
mory Xt long-term memory & B2 v Tur g
To & Z 5% immediate recall & intermediate
memory &V FESHNET, FLT, 20
L B MBERIFEOIRLIITE L L7125, BE
BEaXoThBAD, 273000 ERE-T
W long-term memory & Wb E L72h5 LA
TbHnwZ ETT,

% DEBENHIOFIZIE, 2B T long-
term memory L EPNZD L TWETAHT, B
b E&IZREDTTTE N,
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Digit Learning Pattern

0+

— EFOF

X6

7. XA 4 — LD HMIES]

WO IREREHT 272001, ARICE-T
BB % flMcE 2 B L 7213 ) 7wy, HME
W) FE FERIT, TAD ADIERD 21,1953
49 Bz 2 277 4 — Ve & - THIBRED PR
M (amygdala & hippocampus) 2 WIS 4572
- TYBRENTERN T,

ZHOHME ADHIENEREELZ RTAE T L,
FihiE LT LBENI EIIMTL -2 R T
$HA, LrL, BLicrarini &, £9T
274l TRIFTFELP 2 TwWENTY, TY»
L, BELLTTHLTH ) 1EFHEDHICIT L
TVoBHETIRAYELR2] &V ZET, WE
FTCHEL TR EBbELEVDTY, THE
BZHIENTERVWOTT, ZOTHEEWH
SpiEHE 3, HITE2E (hippocampus & amygdala)
EEREVEWIFERTT L, 202 5 RBROEE
PHEIHC A I NGV E WS Z ek b e, ¥E
BEhldtarwiz ek T,

BNR-CTRBEZALDE, PMINLRLOK
1~ 2 FRiNEIZ partial amnesia 127 - TV
34, EhbE, OB 1~ 2ENERITIER
CARELHETHEZ b2 ET, 25
B, FNERBZIBEOLOE, FHEZEHELT
WAHNDTY,

29T B L, BEBORITIIARIZALNS L)
TR EVD EbHTEWLDE, IDPLE

Kl 2 EA & A 7 SRR & TR

Digit Learning Pattern

IOL T

MTAREELRLDE, #Pob ) LR2FERED 3 DI
GWPNBIESL) EnZEE, Lid, FEEHE
LT iy, ¥ LCHREE (&<
hippocampus) #"WMETH B w2 T, 227701,
ZOHMILEE BB 2 BRIZIEH DA & [H
LTy, TTb, Hfli skill DBMRBIL
TIIEEL LEE LTy, LarL, EE
DB # L7722 L BAERIL, HIZEZTWIEREA,
2%, BELLEBROGEICIZE S LTLHIEA
R NELY LA, EBRE DRI HEEE B
B (ZHUB/DMREBIRT 2) ZE&bhroT
wET,

L7255 C, BWRD S\ % > 7rshort-term me-
mory &\ ) EEEZRLH T, HMTwWhbits 7THH
NECIE 7 AMER AR immediate recall & L9 &,
Fhhr b 1~2F kBl LHHEAORE inter-
FnkEoRYEEE long-
term memory &V 9 LD, oK BT
BFETHLEEZSBEBERA.

R E Y72 - 723040 T long-term memory
Lo TERNLTwETH, bilbEBREY
& long-term memory &\ D, 104, 20
HENEEEFEL TWDHEWIZ LT,

HMoBlick 2 & 512, HviElE (long-term
memory) &\ ) b DL kBRI WED
TiEH->ThH, IFENHEMATLL L, NI
NFELLHEZBNATHDTY, LidsT, Z

mediate memory,
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AR TS — i —

NTLEETIR LW E W) Z L TT,

8 . Digit Learning Test

RENBREIZIZALWE LT AL H2NDTT
S, £ OFIZ digit learning test &9 L DAH
DF¥. 2t Zangill 74 X ) A CRBL 2T
AL TTH, 7 digit span (BERIFE) & 6
Lo, IBCIETOREL V- TE2L &R
T, FEOFIKREKS ~ 67 73T TL,
157 RTE, 2~3EHETRETEET, &2
ATZARL T L, BEAF LA
LW CHL bNET, ZNET—=2 7
—T7 g, TENHIIAKRE ank iz
TNET, TNEbNLLNLOKET, SFEHE
EDTL N FHETT,

&2 A%, RIEEEHIC M L 72 BE S AT,
B bicimL7zdoic, 547 FTIZ1REITEZ S
DTEH, 675 DEF4 LD LMEERIR - T
LHEINTHEZ 5N WDTYT, 557 FTHEZS
NEDE»L, 1DRBECWTIRI v LS
ARBEZTL L ID, IO TEL DR
LNTY, ZHDEETIE S BLEDREEE,I T
KENZTADTT, TS, %9 FERTIE
Z 2N 5MM?D immediate recall & LD
intermediate memory r I1%, £ o7z { Bl
BE320TT, HM» 78, ZOBEIAXS
BEwy 21 mThh 5hiTTd,

9. ¥ FY IR

3T, EREHZHICERBOMELZBERL T
(DERVHCLLEBRFEINTHET, 10E%
YN TR EBTAPARENBEIETYT, 2h
39 bOHETRBEFEI—EBHL-> T g
T, ENEEEASHFMDRGR S L & TIT
bildr i) 2 & TT, Z N breverberating
circuit, post tetanic potentiation, long-term po-
tentiation, long-term depression &, WA\ A7
BEREHLNBREI D) 7,

XYV DERTIE, FTEBELE 2T
HWRICHEZIAAL TBW T 12T %L 24,

Z975E, B o &L after discharge HiE
Z0ETH, AR EIEDIMELEI) A4,
UL, 8 1E 1HFoM0 & L0 E LI
LT 3 &, 30M < 5zt b & EH rafter
discharge #5422 » C&C, #t+m< 2 & REL
FONARESRI - TEZT, L) Z i,
hippocampus % F.i2 LT » 72 1 HWEHEE
HHEEHRVRTZEPFEEEIN TS L
ZET ML BREEFETEFCHAVWERT
¥

10. Reverberating Circuit

KRB NS WD BT Sr T
T, ZOBNOBOIZMEER LN KT
ZENFNNIET 5 thalamus DL & 3EE) LT
WwET,

19404EH/Z L BVvaE 3%, Chang & w9 A
reverberating circuit &\ L DERFL T L 122,
FRIFENBHE = 2 — 0 VI BRET L2 %5 &,
K Bz B DANERGREF & SRR VPL (KR
HEER) DORITHED R LAY B L 100mg/sec ¢ &\
DA THEREMIR->TL D EWIBREHRER
LT, Z0OEBZMEL 2ER»H) £,

FeniEiwiZ, afferent impulse ¥ RBi R8Iz 3
EY 5 &, interneuron 2HMLTAL—7T¢ B ¢
HENZT 5, Lard, k2iZA->TL 3E5C
LeEd3NdIeil, VoA Ao EEr0H
YEBEEET2IE0TEL LV LDTT,

FIZZNZ & 2 RFROEBRE W12 H -
TRERELC, ZNCRED by -2 & B
DT, KR IIIEH 6wl wo
T, ZAGZZ L TRRIBIIFHTESE WA, 727701,
ZDL H5WDEIEE Y 5 immediate recall 33 %
HBICHATESL LBV T,

PR AR IR I M T, 72 & 2 DB
LEERHE T8> TEF T &, BT
T, PMRIZ A TE R (VLK) 2940 CGESY
BENR- T B0 R, ZhhbAMEE
THORE A TRIZIZ A, 1K (VA #
BTCELEHEE~ASTR-TLBEWI LS
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12, REXOEIRIZALT closed circuit 12 7% - T
T 12 L 707 NVEE L I2bEbET
ETWwpnTY, 299 closed circuit 2F4
7 KM OBEEIC > TW T, ZoLkichbitbil
DALNWEREBRDPEN LT bEFZLNE
¥

11. Lloyd @ Posttetanic Potentiation

FnsH 510, Rid) I 19405877 &
By 197 Lloyd & \» 9 A#F posttetanic poten-
tiation & WIOBBRERRAL F L2, L ELEF
MEm2ERAML 3 &, B+ 7 AMICHIR
P LEREHFESEINE Y., g 2MHEICT
BEHLWT280EL, MLES Tl ¥,
VT UK isRdnE ¥, & 2595 500Hz
T 17 MR (Z % tetanization& W E T49)
LTBWT, RiCHEUMS TRBL £T&, B
RFOWIEH 3 bWzl k> TEF T, JF
HIZHCEMEE (2% posttetanic potentia-
tion V) PRIZZEbroT, I
TEREF b - DO TIE D W L B2 72D TT DY,
EIAN R ENED I ECBORLE(T, Rk
ZIXE@ICR ) £ 9 & posttetanic potentiation
(LUFPTPEBET) 1d kK2 ~ 34 CihE ) 27,
Z i b potentiation % 1REHE ¢ 5 R - Th,
e 1ML b A, BT i, 1EH
» 2 R OFE AL T PTP THMATHZ&a°
TELWEV) Z &I ET,

AN, BFRTPTP#X5 &, HEMIHREL
DTIH LA L% TTH, hippocampus T
tetanization #4213 &, T4 BEE S¥0HE
M~ AL v InTT. L% long-
term potentiation (LL'F LTP &R&Y) &g
Fo 29 %»TCL % &, LTP THHMAGEIZEI
HN—TEBEEZLNET,

[5 U BRI T3, long-term depression (L4
TLTDERET) HHEZ B &) Z &A%, RROF
BRI L > TRAEINTVWET, 29 v ) long-
term potentiation & long-term depression& v

THENRRIN TS, KN NIKREEE

FIGAET A 5 2 72 0BG & SO
LT3 biTTY,

12, SRUERBBILOHE

ZNEL ) 12, BEATHFHORGERS T
TH, ZNDBEZTITENTHEREWG Z EH,
Bbhr->TEF L, & 2384 Ey
TCOHMERFIIRI ) A, EBREZMAEC
MEDIT B AL ¥, Z0EBIL/DEEDPUr-
kinje #ifE %@ 4. EEXH»r 5 &, BENA
7 NAHE L Purkinje MIlEND & Z 512 - C
CBEDTY, LA, Tz N2 Cci3EE
PRELCDTYY, BEA7NVAETEEA >~
TWANZZIZRRHC A>T ET &, WELL
7 synapse DHEHEL T B &b Tnd
DTY, TN FERKFRLOBELDTT, 72
b, 27T TGS I EERFHRILT 5728
I24%, ¥+ 7 A Tconvergencen#2Z % Z &L 5K
1564%DTT, Lizd >, [ARC synapse 12
AJIBSA =T B &, synapse 241 & 2 DEALAHT
BB, TIDFHEHNERTH 5 HHBN % KGR
HOEBFEEF TH B L) 2 &5, WEKRK
EHIZL->TETCNDE L) TT,

ZNTIREBICMOBIAIHAR I > T B h &
FTETTH, TNLWALWALEBHIHY, 2
i) v F v AR T DY, WEIZ recep-
tor DHITIZIKA TR B L DHHENTYT, B
TWBDEF3EL 2% T, EPREKR- T,
727 & transmitter &2 TH 2D I FGDIEE L
PLEVOTY, ZIC tetanization #2217 5% &,
T LBASTHNL TLAEFIZASTEET, F
AR N T BT aTA > S ERALT,
Z OB membrane 2&EZFET, TN LT L
- THR-Tvi7 receptor HEREZT L) H
Shhr o TWET, TTb, 2k 2 ITEWE
3 4 AT LA 7% h - 72 receptor site 2%, 105 FTiC
%3 b,

AR B iz 3, $RIRH & specific projec-
tion 25 A - TK 5 & RMpC, BEMEREERD 51K
FEEBRAZ 2 A~ L T diffuse projection % EA%-> T
B, AT RBMEE 2 BBEILE T HNDTYD,
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LAEMRIRMR 23— P —

FNEFBRIC NT KV ) e, TFa
Yy kd, F—ivFHEIMITA-TEEY,
X5z ACTH 35V 7 vy v knaoizikLE
Y LHEZ T A TRTWT, synapse PER L T
FNHFA I THGVE synapse DEEME
PEDOBBEZTLEI bLWVEWR) Z LD,
%< DEMEBR TIEMH I N, £ % synaptic
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Hypertension ¥
]

¥ Ischaemic attack

(episode of apoplexia)
Subjective symptom : ¥

headache, dizziness, insomnia
Focal neurological sign :

hemiplegia, dysarthria, aphasia, etc.

4 Clinical course of vascular dementia
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amnesia

\:enign forgetfulness

Amnesia stage :
dyscalculia
apraxia

Confusion stage :
aphasia
disorientation; time
place
mental confusion
abnormal behavior
psychotic episode
Dementia stage :
severe cognitive deficit
incontinentia

5 Clinical course of senile dementia
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#12 Comparison between Japanese and Western Epidemiological Studies MID and SDAT

Areas Studied Investigater Samples | SDAT | MID Others | MID/SDAT
New Castle UK. Kay 31 42.0 39.0 19.0 0.9
Sweden Akesson 78 60.3 39.7 0.7
Kilsyth Scotland Bore 66 71.2 22.7 6.1 0.3
Finland Sulkara 135 53.7 40.3 6.0 0.8
Baltimore USA Folstein 36 32.8 459 213 14
Tokyo 1st Hasegawa 182 25.8 59.9 14.3 2.3
Tokyo 2nd Karasawa 198 12.6 36.4 51.0 2.9
Yokohama Karasawa 101 218 347 435 16
Kanagawaken Hasegawa 70 24.3 414 34.3 1.7
Osaka Nishimura 59 36.8 52.6 10.6 14
Aichiken Kasahara 181 42.0 48.1 99 11
Fukuoka Suetsugu 151 37.1 43,7 19.2 1.2
Kawasaki Hasegawa 67 31.3 46.3 224 15
Toyamaken Committee 60 56.7 36.7 6.6 0.6
Hokkaido Committee 265 35.1 453 19.6 1.3
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[Influence of Social Environmental Factors on Cerebral Circulation in the Normal Aged]
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HEZORER SR 22NRERTFOZE

mi/100g/min Male Female
0
' r=0.17 ¢
W 120f - 112.5 . ——0.35
2 ol no significance b 105 L R . . $<0.001
g 100t C97.51
£ < .
90 - . o gpl
e, "-..". £ .
80 - o 8T . 82.5}
D EPTLS 2 .
1711 S S LR 75
. " 2.0 « o° . hd
0F :-}L“" 67.5|
50 [ MO * . 60 -
A .
a0k ‘. . 52.5 .
" L " L L I} 1 1 L L Il L 1} L
W hgrgnerengage || PR e R w8 w g e g v
~ o M~ o ~ o~ ~ r~ o ™~ ~N ™~
N ™ (a3 = < wn n ~ o o <t -t
T Ht T Ht
3 Correlation between Ht and mean rCBF

X 4

%tCBF of aged group as compared
with younger group

FHEHTE, ~v 70y POBELDIEFRICK
(& 2-b),

LAY, ROLHIKFEEW-Td, LHOD
Ht B35 ol Cid 72, £EBNH-TEHELT
HHEDA= I Y o P REALIEV, Biko
FB~=z 7)o PP -TETNB, LTchio
T, BRETRIELHO~N= 7)) v PAES
DL oTB, WRORET 2 (Pe COL)
RN BMOMEERER LG T 2, i
WRBEZNDOBEEGAH LNV, TOBRLKE
ORNCDNTRFE RIS DM SRR, Dl
Eb~w b0y PEEFOBME SDOTIRELL,
PR ve Y KEELIDOBH 5D TET ML
Ebih s,

B3, ~<br7 )y b ERMKEOHESE A
1bDTH B, —BIC~= P27V o b &ERIMFED

LT EVICEIBHMOEETH 525,
BLilicLTchrsE, BHETE, RoXSikk~=

F7 Yy PEOKAROHEBIEIED DNIE, -
Joo TR, ~= s )y bOMICT =—0.35
EEERO HEANED N, Licdl-T, ik
CEH EBATE, ~=r2 Yy PRI RMIMFE I
ENEERZUEELZ2SZA TR VERbNR
%,

I HICef% 65 R & LB o ok,
Blcallc BRI B 2 Ik EE b+ HEER
g B ERBOLRTE L OIK 4 TH B,
THROb, 5MULRTR, HERKCLL TH
80 B D MK LT 2LV EEIRLT
B, MOKBATAHTHEREALEZZL LN
Vo L LEHETHSZE, R4DL D KHEFERT
BN X 3@ E A EALNT, HilEN
KHEBELADED o1, NBOBENRE LT
IR E 5 FIRR SR S 1, BBV RRE
Bbivb, TOEIONTRILS DL SN,
Hx ) FIRE AR L MEOREOEL kDT
BENENS L7 —4 & SBEL T 20 HE
HbH s, cOBFRTAVYAN ==K TR
TIaEMTchbH D, ZHUT, CBREELL
OO EIEHKDOSH B HTH b,

4. RHEBOMBHEEZECHITIESHREARF
[} -2
Prokoismzd s s, NommitgsEihe
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(AT 1)

5 BRRREST - WRETEE O FRE & F

WA D, BRICENERAEEEL &S B
TEDPHONTN D, VMWTW-Td, THIA
DL ICHERFBCLKT, F—RTHETLEINTY

kﬁ%%ﬂﬁ,mﬁﬁ®mﬁﬁw%mﬁﬁﬁﬁ\

ATONBEHF&HBD, LL, 505 ABKEL
BT YN 7 —JHIEEORK[TRIBEOHTTH
2o 5%, 27 4 VBEBOAMORED & EAL
OBRODOY =~ Th b, BIENILEEN &K
BhHE, EARBERBRIZ-TRDE, £OAMNI %
CEEPNES STRTVED, H50EED
THOPICE > THEIDBENENLZCLAETRL
7 ARBTH B
MoLdic, &L, 5T 0bhisoA, B
FOAEVD XD CHBICHT 2D iItidnipig
WA, —oDEFNAELT, HiBLILLSITEA
ho— LR A & ISR A TRHIERZ L
THTs

GROUP I  Socially inactive aged persons

(Living in nursing home)
15 Males mean age of 77 years
18 Females 77 years
GROUP I Socially active community volunteers
(L.iving in- their own homes)

25 Males
24 Females

76 years
13 years

Total 82 Normal aged persons

6 Subjects

Hemispheric CBF
[ Group I
3 Group IT

m{/100g/min

p<0.05
p<0.02

X7 WEICBY 3 rCBF @i

CDBAT =L, BETIELIBLEVOA
BOBWECATH B, XLKEDOTTHEREI
SERBH T ABRCTIEE Lz, bHAALER
Ed, BEED 20, REROBENLEL, &
BLT, WRARBZL, WREESGNE NS FR
A 33 ZEW Uice THROEHERIE 7TTRTH
% (E6)

O#E, MEoZAZO BEE FHRD 94T
bbHo WHEIFF82 &, FHFEHE, WEOCHR
POENNEHETHEH, BEOHFIBIHELL,
BHEEZIBO,

CNPAEBICH2NETEOR LB E
KahnbahEhRBLOESH BN, DalE
BEAF—LILALNTZHIZ, WAHANHIBRERED
H 5D, KEXREOENE, —AKlohicddp,
WAEZATHEL AR NED, VWANAIRZ ENH
B META DT TRIZVY, Z50 5k
Tid, AEDBRPICEBWTERTR B, ED
SR, —DRRFELTHE2hb LN, £
N6, BAS—LOHRICA - TR I
FEBIDILNEN LB B EEDN B,
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Verbal test

Score
]

1Q

100+

Performance test

801
204 60-
404
N A
ANEEE I
I I
Group % p<0.001
8 Intelligence score in two groups

WAACHBO TR EMNEL, TIVIREK
<, Aollmbdbb, T, BEL—HICVE
VI EEEB LTS 5, COTDOHR
HREBERTFPEHETES LWL 50TELND
EBEbNhB,

EBIE, MEN, avaTa—wiE o0 T
b, bHAAATERTLEDN, THNH DK
BOTE, AHEIEEAEERT S 5 LEL-
2o

K73, MOEOWEOIKTH 2, FERIIC
HEE, TB, dRnbbEAR—-LEEORTERE
AT, PiEn60ml/l00g/rTh b, LD
224 B D E3I5H T0ml/100 g/ 53 THB DT, Th

BEEONBERICER 3 HLNBEERTORZE

FIEEHATH 20, —HFoUHOMBELEEA
12 70ml/100 g/ 43 TH - oo & T THBRIC
BHEOELZBD TV EHGICA 5 L, RIS
O BRI 1T T, FICNME DO EBRD 6N lco

I LIEEEAET 2 N EER/NRT, EE
Wiy 2 b3 Kohs 507wy 7 - FH4 v - F
2 FETY, ﬁﬁ@%%%kfbto%wmﬁm

13, SRR, SEERG PO KR
H%LfméarCimvwwﬁ%iéivcméo

chox ke 2L, K8 DL KEHERLHE
T, BAF—LHEEZEATETEOIERER
BONEM otze L L, BfEHEAETEHS
IQ wEMBRED SN, EbohEVAE, —
Wefgrs, WEHNGECATERIT DHEENZ,
LIz -T, dHAAFRTIRILND, GRS
SO EMITBERN D 2 REMEN B 208, BIFEHEA
BETRASHICENED LT,

R 9w, NMkeEBoHELHEETHLZED
Thb, Eo2&FbH oY, &ENIKAHTHEDLT0
BTHHBICOITDENALNS, UL, 808K
it &, MBEGEERID CONIKE - T 5,
THDbE, OHESOND & AT, By
ZIFTROHD 10 L ED EATO 2 HRE
MWAHEOTEBOREOSHRE ST 5,

HREBLEEINAEND DT, In%
B iicad TR O D& &7 DHBEI0T
BB, EBRMBENK—LBT, TERIWBIETE
Thdo BYE:TREYEERE bW THEEEMH

ml/100g/min
120-‘ Group I l20-‘ Group II
[
Y=161—1.2X
r =—0.46
(p<0.005)
904
T .
o °
[} ° L4
°
® o * o o °
604 ® ® ®
e ® o ,°
° o 0®
°
®
N °
0 ‘()( T T T U
70 80 a0 90 Y/0

g Correlation between CBF and age
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Males

Females

K10 BEENCAmEBR o rCBF o3

B, THTRALRTRIERENS 2, £F
HRTREBRZOH BB 3 L1 L, ¥R
FHETREBENA LN, 5T,

B3, AT A b2 BLANC A 70 & OTH
o BREHHEEOT A YEABL, BUHTEWS
PICERBLNED, TETHREEALENSD
NILIn oo BfEMAREICE L T, Bkd &M
BCHETRED b Nz, MK E bbb TEL
THBE, TUETRAELROMMGEIEEBENS
<, BEHLUEBERENRD LN, BETR
MAEEBEF L TE D, AEOEL—FHLT
Tzo AERORMPEE 1Q L BHEELILLD, 5
LDELD 2 -V CEEREND 50k E 2

Verbal Test

Score

(full marks)
32.5
304
20
104
0
Males Females
* p<0.001
1"

bl WETRAEYRNIGEL T, EENRE
LTHED, BHOBEIGTLIROBENREL T
NE3ENIBEHBEDT, RALDLOBRLENE
NTHAHREHEEEZ 5N 5,

K12, 2EE2 S EBRITTAHISDTH S,
BHER, SEMAE, BEEAES X R
WTH b, LBEXOENL, S, BMEOFE,
RS A BRI AN T w7,

ST, STHKERMAREHTSE
foo BEANR—LBTR, B3E/NEK, BESSN
HRENE L, BB ABTE, 8920 ko
BOFBEZNENSCEHBEBKRLTHEEEbR
b, BNHEETH 208, B —FBIKHT, ZL
T, cnicEENRHTETVZ, bbb, it
DHBONE O SFERTH » 7o LEXO EINH:
FYEMEOERE, FHidids A SBERPED
SN -7,

ZHV S BIRELOBRETBEET 5D,
BT T0BEDHOBRRE TR W, 418b
B, ISV OEBMBICESE, GFHETEL
WAHEANTEEALETEL BT, EEXET/cz Y —
FOFRETHLIcnE b b,

YRR ICE L TR, B L0 SHBHEO
ERRECHEY ORI, MIORICELTE, BX
ZW—FETH Y, “BHCHLBEOEVDIE
BICHE L T, #DRICEBIHETL 228,

Performance Test

100+
80
60+
40
oL
Males Females
*
% % P< 0.001

Intelligence score according to sex

— 146 —



Verbal Inteligence Performans Inteligence rCBF
(item and partial
correlation coefficient)
1} School career 1)|Social environment| 1) Sex
(0.27) (0.47) (0.53)
2) Sex 2) School career 2)[Social environment
0.25) (0.39) (0.32)
3)| Social environment] 3) Age 3) Age
(0.23) (0.31) (0.25)
4) Age 4) Sex 4) ECG changes
(0.20) (0.10) 0.14)
5) ECG changes 5) ECG changes 5) School career
(0.08) (0.09) (0.12)
8) Hypertension 6) Hypertension 6) Hypertension
0.03) (0.08) {0.01)
Multiple R=0.53 M.R=0.72 M.R=0.68

B 12 Multivariate analysis of factors influencing
to intelligences and rCBF

CNRBEEOHEETREL, Bkt » 7 4
—L0HFERID S, HERBERTOANKEI
Tr I 2—THBTEERLTS,

5 EHEAORMIEICHT S LEMNETOR

FBAF—LLOBERES L TR ENENDI R
BOANWAEZLLNDEY, BREDORAT 4 VOR
mHn &, AEicd 2R E R SOBEFRT S
DOTRIBOPEERDLDINLS,

ZCT, bok BEODS, FHFHBSBHETDS
WORBERE D L HEB R - THRIMKOKRE
AT otco D& X Zung @ self-rating depres-
sion scale (SDS), % DlREE% & 2 BEA FEHT
7o Te MBI OELEDFICE, CABSDEIER
FHILR > TEERHE2hEB-Lr2FHdBON
55 d LN AS, Hamilton o depression scale
LORTHLLEDHY, ¢HHd0EHBBICIE
LCnaEZE 2 TRV, bhbhOWETR
Hamilton sore & Znug @ SDS O #HEAZEIZ 0.9
T, FECBIFTH >/, SDSF 50552 MT &
O M DREBEVH LIRS, BEAY
ZHVIBLIE D, UL, % -k EEHe
ACBOTHREL, 130X ICGLERRE, 372
LEEIPBELIAATOED, BTATHBZNIC
LT, MMKRNZDOEICEDLEENRBDS
Ntz 31405, I DREBENEGO AR MM
BNEVIFEREMBE LN, HEREKE LTRE
VS, EEAT, LrdBHREEE O VT
T, THOHHEEASHIHENICERICH S &0
CTERBEETH S, vHbLL, MOKENIDI
PROEGEDICL TR ODEEINTHEC LR

HEBEOMERICEZ 3 LENBRERTOZE

CBF Y=44-0.14X
mR/100g/min r=-0.26
P¢0.05
120~

SDS score
13 Correlation between SDS and CBF

Paoo Right hemisphere
latency
(ms)
40007 Y=281.8+1.38X  r=0.32 (©<0.05)
- [«]
[e]
[«]
p ° o © o
325 s 8g° — °
j ogo o8 ° o
o €]
o
4 o]
50—+
10 30 50
sDS
P300 Left hemisphere
jatency
(ms)

00 Y=208.8X0.127

r=0.30 (p<0.05)

| T T T T T T T T L
10 30 50
SDS

14 Self-rating depression score (Zung) and P

REENT, £, HDREIERICEI RO
BAKE, BALPOBEMLC 2FRREGEX
Shitc, PlEX D, #EMBERTLVS bOK
MR ERERCREVTRESEL LN
720 '

— 147 —



EERIRIT R &P - ME—

Mg
Mg #8/B
400 Y = —03.2347+2.00822X

r=.428 P<0.001

CBF

) 0 10
mi/1008/min
Ca
Caxg/g Y =—1.25T4848.73305X - r=.347  P<0.005
15@1 O

o CBF
30 10 T 110
mi/1008/ min

15 Correlation between Mg, Ca and CBF

6. EBADPso CHTILEMEFOTE

INAESHIEERT B0, BEERSNT
N5 Pao &, RIKEEEEE &5 ME © FRE
RrafE L, Mk && L THc, 141
FLIzk DI, 5 oREEE (SDS) B8R0 IE E Pao
@ latency 235 &0 S HESBOIELRLER
WKAY» 5 NTze Pao @O latency 2505 &0 5
c i, Biicwid, sngdoh sy
Bz onfcd BT 3RMSEET 5, DL
ML oTNBENITETH B, HYHBTH
ZTh, SODPELAATHS E XK, HlHR
P I o TP BHAENTEROHLYT T, £
WKENERELTNEOTRBOMEEDNRS, T

&R (MBI REEA LB LTS &
Bbhd) MEHELTOE3OTRIEONEERD
N5,

1. BREBRBBCHBITIEZHRTI/RIILERN
E
153, BEDO</ 2 vy s s NEBEROBRKRIC
DNTHANERTH L, WRIF, FBL -l
FEOH, RELEOEAT—AELHBEALZDAET

Aluminium

Y=12.4
;zgég r=-0.34 (0<0.005

ml/1008/min

16 2R THRNKEEEEEhT V=T 4
EBOBK

#2 BEEBACEY S MRIFER

WAEMENEE RVHZ | NEESE

, 5/39 6/39 1/39
EASRE | (2.8%) | (5.4%) | (0.26%)
FAER— 4 7/29 5/29 4/29
EEEA (24.2%) (17.2%) (13.8%)

HoM, BEOHO= %Yy ADOBEEMILK
EDSEMETE EOHIERNB LN, =7 Ry
YAENIDIE, KRNIKHEHERDOI VY T LF
TE T, CMBRET S EIMMENEFT S L
ENTHW3E, ThBREEEZICHTL 300EE
LN LN, =72V Y LNEFE—~D
DODERERIEA P LRENSI T EBODLNLTNS, X
FUAENZBE, BYMERTOABOERTD
v 7 Ay AOHRBFERICHEILT, ho=
SRV LADEB, <AV ANRKEE, LB
BRI TRREL /2D, WANARIENET S
EXNT3, APVARENSDIE, FOLDIC
BARLIOMES ROV, AFDA L
ZENHEIWBOTIRIELT, BEHL ALED
WEEELNI SO HEEL T ED TR,
EBbND, TRbEL, B OIREBICES L,
BEOES Ay v sbBCZEERDH B L
EZbh b,
HIBOMEEAEEAF — A EETEAE LIRS
L, =S RV L, ANV LAESIKEAR—
LOFBENMEEERL T B, FRERIEV
Tl odehs, 10 %D BHRERT EAF — o5
PENEAIC S » 7o, TNIZBICERDBDIROE
DI BDOTRIBVERDNDE, COEBAF—LE
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mI/100g/min  Group I
= liopY=0 Lo
°E>I00 Y=0.90X-+3.38, 7 4

¢ Nlr=0.807 . ,!;3.-_ .
& 701p<0.001 &

20
o 50 s
& 40 oL |
30 gy <
20 * £
10 >
[V} ST T I N O S R s 8
©228238R23882 I
g

Ist measurement

mi/100g/min Group I mi/(00g/min  Group I

EIIO«Y=0.96X+0.|2 =llor Y=0.76X+12.02
2'33* R=o.s4 &7 ) BI0O0 p—0.793
Saol pcooor f g A 2 sl pco.o0r L7 g3
g 101 by g 0t
£ 60 et £ 60
- 50 o - 501
& 40 - £ Wl
30 v - gof P
20 £ 20t g
10 £ % >
O e e 8”’ 0 101 P =3
SoRES RER8882 © CSR8SRBRE882 S
Ist measurement £ I st measurement &

17 Correlation between 1st and
2nd measurement

BEREELGE DT TNELETAIEOT, B
ARRZEZKL L, FIBLEE S 3O EREZE
ZAEMNENRPBEEDLN S,

8. EBEDOTLIZ=ILEIMER

AETEARTTHELTE LY, §H7E0T
RUYICEABCEDLE DN E VS HR S MRAED
TK %o

Zhid, SHOFEL RGBSV L LAL
W, AUBAORBRICODVTEEZNDT VI =
U LEMoTHLSDTHS, CHERAPVRE
BEGRELAT, ZERERTLEL LFBN 0D
LBbh3,

AF CRERBCELTE, BIRIELE Pk
DFEEVS CEBDNT O, TIVI=T L
LSO, BETAMY A = —FTHEMLTH
2EVHCEBNDbRT, MREEE S OMET
FELTHEHENTVWEHDTHS, LL, £
OBV TROEZBROZENE T AT H
o LTAMEEZRTAI=ZTARL DT HS
&, ZNRLF—HLELLDOTHSH, RIED
Ko mmREAMRE Z R L T, T4b
b, ehWl SAERE, NOoB/LE2{EET
BZEONCEDNHIAMMERSEZL SN, il

BEFEONERICEL 2HSNRERFOEE

FEROTNVI =Y ALFERD HE KL 0D
T, BRamgick 32T TIEILL, BAD
POBNMEAZ LU TOAFARBEISETERVO
TR EEBDLN B,

9. EEEACHEITS MRI HiE
MOTEBARIP > THOBEOT, MoREHKKTD
BTRIELT, MIEBROEILSURE R
TR HEO, BB LIBEEAOTEE, B8O
BO 294 E 39 ZICONWTAHTED MRI %% -
TR LIz AR aplE L, MEEORTIOH -
T BB N, & ORER, BAS— & THIRTERE
ZALDEL DBEBEMED lacune BRI,
MEROEERF & COBECRD SNz, 2
ELTHBE, B2DXDICEAR—LLEAS
L BNBE, EROBELLMEROHEICE
BHTEENEBEODOTRE, 27, LIL,
BAMEENSD > TOMBBICELDLE NS B
DTRBVEBDLNG, ) D, BERESE
DH - T2PHC DN TEHIICH N, T - E
Ridil, -2 nKRTHIPOTHb, NFE
FHiCHo-bT -5, HTT-720& 05 F&d
3, bbAA, ML bHT DEFKEL, £9
NI BONELH-ThH, T LAKIDHIARY]
TRBOPERSTVE S HINT, B lacune
PROZALEMFITZ2HDOTERE RO S,
UL, BAF—LDOF T, MOEBRIE
DEBEVXITWELED > T B,

10 BEEBALCHITIINBEEOREEL

K174, MRS EP 3 b, ¥¥Xe
ABCX 2 NBERAEOHEMN 2 4 72 dDTH
5, BEME, RABEEERLC2:H, Ms5ic3
H AORRE BOICEAEAB TR LA, 1=0.7
~0. 8 DIEENED SN l, FREZEERITE
EZ oI,

B 18 ®Groupl i3, %8FZ ERLIEA S — LF
TH b, Groupll i3, H2MNCTEERNY L HIRTEE
DEANTH B, 1BHII33LTH DL, 3ERBEH
LT 2B AT Eoh, b
bRRBEONFbH D, 04 CH~TV5, NE
LEBICRDF -T2, 3ERIKS > —EKE
BRUBEIT - 720, &NFHTIHEROEIER
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mi/100g/min
1001 * 100

80 . 80
5 5
o &)
c 60 c 60}
3 3
<3 1=

40 40

{mean®SD
Group II
i Group I 20 p
Ist 2nd Ist 2nd

K 18 Chages of mean CBF

Performance intelligences Verbal intelligence

Score
32.5}
1a +
80 $mean+SD 30
T 2
? § 25
8 o L @ e—2
@ a
¥ 40 g 20 .
g, ;
3
20 T 15
Ist 2nd p<0.005 ?meaniSD
ok (paired t-test)
{st 2nd

B 19 Changes of intelligences in group I

Performance intelligence Verbel intelligence

[[a%
120+ /‘ Score I mean£SD
32.5F
100 o 307
- E
8 2]
= [an
% 80 = sl
4 g
<
60 >
1%}
£ 201
40 *p<0.00!
Ist 2nd Ist 2nd

B 20 Changes of intelligences in group II
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[CHN MM & & dIKERNICEED
LB ZT EERRLTN S,
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BB L TR ES D& BB B 500, 7
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0 . X
0 3 6 F(FFAEL)
13.6% 76.57% 79. TR (EHERE)

B 21 #@SRERA I BEZAD REROBEEL

ETL, FREOZNRBD 5N, CNEEAF—
LDWERTH %,

K200k HBEEOH IO 2RED
SROPBEB>THREL LR, PROERTN
JRBRELTHLERCEDL TV, COETICH
2BBOERIFD ONBI ol —, BfEMH
Bz E A EEMLUED o7z, BEMAIEER,
FEMCL>TEDRIETT 2L 0bh Tk
B, b HLNOF[RTCREH 7T HRE VI FHTH
S>TH X RN TV,

R21 i, TLRER>72bDT, XHK3IFE
%, IubLbL6EHOBMLIIERTH S, 64F
Bl &, IBEAEL/SIKEBDLTNS, &
s 3EE - ARG TAHTAIN, 1EBE
2HEBTREROENA LN TN, LHL,
CEBICEPREDELTETVE, ZOELHIX
MBEMThE DRIV, HiCHSETZEAD
FT, 3EEML6FEBDLCATOERLIHS
BoTNT, +H =Y MEFLTWVE, T9
PoTHBE, RETOROEEILI - T MER
ORDHHELBEZOTRIBNMEEDN 5,

PREBNATAI-ARKEEIASNT, A
BOHRFTVED->TOROEBEbI, Lk
L, AR EE 20T 2D LERMSBRELLT
IMEDD B,

n. bhHolic
NEBOMBEEILE VS O, BEEHICHE~N
5LEMUCTRE LI RF—2085M3H, U
A& EMPBH L TRFINICA 2 L35 2& b
H50, BTLUSHEBNBETTREVC LD
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hE, BRMTH--THIEFIRLKICP>TEON
ZHEBOTE, MEREIZZARKEDLSLZ DT
5, 624, NMEEBICBOTHZABICE
TT3HDTREBVENIHERE ST,
MOZALDOENOBRIETIE, B EBRT
BREBERDOLITHBH, ZO0HOBEEEL
K20 TiRdbEVEERALONEDP o7, TNK
DT, i, VWAVWARKHEPLFEITOLR
CTRVWFRBRWEEDLNS, F/, SHBEFERE
AFI20TH, HEEEPEERL LAY T, A
WHTHITL T RERS S L Bbh 2,

<HEILE>

EBE E58bDNRESITCTVFE LT,

FROUBESCEETOT, b LEALY
NEX7 a7 —0krs CHBBHNIE BN L
WEENE T,

INE (BREXR) REBEBESEBEOZLE
Ufzo BTEIRICE 2 2 B8, HIrA e D
VR ETE, N, FRBEVIBOO BB XD
b, BRI L ARSNENLENEEED D
FEBLCREVEVWICEREBEN TN EHITFT
T, REDOTIHFER, F503C & bIFEFICY
y 2 VHEEBXLTWELITTINES, FicE
ZOCUIRRBERCHERECERL 2O T,
BPNEFERBZEVANVAHERKIE 2D, HB 0
BENELAB 7D LETY, @Ahes0n5C&
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[ Present status of Studying on Animal Model for Dementia]
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*Hisao IKEDA, M.D.: Department of Neuro-Psychiatry, Kochi Medical School, Kochi.
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#F4 CAT activity following injection of AF64A (1 nmol) into MSN

3 Cat levels(n mols/mg prot/min)
Weeks Group (n)
Frontal Striatum Hippocampus
Control (1) 0.182+0.082 0. 6950. 060 0.2301+0.014
1w
AF64A  (7) 0.182+0. 017 0. 759 0. 052 0. 042+0. 015%*
i Control (s i 0.361+0.034 1.386+0. 191 0. 438+0. 062
3w
AF64A () 0. 402+0. 091 1.43940. 149 0. 313+0. 064**
| Control (9) | — — 0. 195-+0. 026
12w !
AF64A  (9) | — — 0. 20640. 053
Values are mean +SD #**¥p<0. 01
. p<0.0i
34+ E ] control
: D lesion
i
i
2 !
i
i
!
I+ !
)
i
|
NA CAT CAT NA DA CAT NA DA
DA
frontal cortex hippocampus
Bl71 AF64A thig¥EAl X 3 CAT, F—s¥3v (DA), /7 Fr 3 v (NA) OES)
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[Keynote for the Neurological Examinations of the Aged]
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*Yasuo TOYOKURA, M.D.: Director, Tokyo Metropolitan Geriatric Hosp1tal Tokyo
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(gait) : HITEE, BB

(intelligence, etc.): FEEREELIZI LY, EKROA
R E T~ TEAl. BREE, KE AR
&iT, REMHERTE,

S} ® ®

e ©o68

=) =0k 3ok oy

LREOMAETT, &ML LN
MBETTOT, BAPTTEdiC, HEAR
O~z & —g (MASTIRCAGD &\ pAaZi
Fle TNHBCORITT, THNHIHEWB
bOEREWMO B LB LEBENSZHLYT
o MIZESH), ARZHROENRE, SEAR, T
P20 BE, 1RAHRES, R KH,
C il /NpAER, Al AEMBIER, G BT,
ENPOFEHO 1TBHREE KKO ERERES VS
HITF, L7 -T, MASTIRCAGI % 4%
Fxvl, £, B2 MY —EHIBEITD,
CDIEBETHENTINL, TOHFPEROBIBHEE
ADTT,

LTLAMEANT, 50LHRLEELTWMDC
BLRLPBIDITRREBHRELLDE T,
ZLTCE T, BEAOHROZMLcOHIIIEZ, FH
ADWMBIRBOZ NI LR, BrodsBolzmd
HHLEBH>TEBBENHZLENT T,

ABE, #5053 EET clinical aphorism &
WoltkdB2ET, ZADELIZIC DTSN
THIZOERNE T,

3. HRBELBRUEAEUERSITS

P EBADEEIARELS & XITE, Y
T TRIBVER A, INEBENLOIELR
RHRENLZREITIZ A, BABF XIS
CEMETRULEBVE T, Ty ng = —FH
DRBSAGBUEREYMERST 2 L3 b
AL TEsEd, 100 H»5 HEIKHERTEK
{Th, cortiFbhrDEd,. ~RKILHLWS
RS, bW D, FRrENEHBIT S
CEDPLMBRPIET -V ->THIHRETRD
DERA, BhoRBBTFETEBDIRAL,
B OBSICRES > TEEdL, Thhae
mehniEa~ETd L, LoD ICZREEER
WHEEND LI, B ,rEXETELENS
D, BEYI0d L7V 3 74778, bodd
BENHIEO—DTY, &L THs G
RENE, BAOHMBRENZREIF/EL O IC L
Z#HRTHEL ETFLOOTY,

4. %3, ECHENEIAEHDETEAM?
BEISAR, EF TEChBVECAIHIDE
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ZEPRRITE2E T - WE—

HAD] EVSCEERBTHENT LI, &
BROBONITLD Y2 —T, RV ERERIHZ
MExF4 EMOELMBIEER/O, KK, HRDA
ve—EHDiRk, EROFRFEFBICIITET
WETH, TLAOHFIBTEET, KEF I~V
CRT 2 TONY T —B—BRODOTTH, BR
DEBEEMESADL, EIPBEHDOTLETES
FF2obohl, WOHDICE-THZE
ERVET, L OMBARER L0 ZBEHHX
HEFND & &, BEHOPEMEEELTT,
FOLEAEMEET, LCAVBEERIHE2L2 L
i, 844 TTEZO RPN ARFERICDE
VWOTTH, BARYLTRZEITNETT, B
BENHSFEL TT,
BATHENCE R SABDET, BB v
< ¥, polymyalgia rheumatica, HEAE I,
ERMREGLRE, Aedbdnid, 0850
FHA ERC—HRVECAEZEBIKEDDD
hbhEd s, BEIAPOHELNTETHEH
PEONERA, COTEE2FTTENRNTH
EELWERNET,

5 ZARUELDTEHOREED>THS
BHEZIERDOREE I ZAD>TOET,
HEAARRBERC I, MERERELCOVTHE
3TTL, BhOKEDE D TTH, Mhr—2K
Sxb-Th L, REBLOFRKZEZOHRK
T WAARE L DERERELT, —2
ORGICENLTZHT 2 &0 5 0F, HEAR
EOBEEITRLIATLEINES, BEATE

2 HEEICE QSO ERRE & MRRIER

© [ I B e i | DN

| PN TP WEHEE - kM
L IR TRS WETESE

e —FVVVR WE )R

® WHEE WEEEE

© FEE T I fE WREE

® i MAE | P

© IEH FE/KEEE ) E D

O R = 2 — v T — BMTONA

@ Shy-Drager SEREE W& AER
® 5 DK ' MR DB,
o FEyhE Bhizx b

RULTZITRIEVERA KIE526D, %
(T SV DEBDORKED-TVET, T
Bk LTREZKOLHDDOREZTRS DERA,
HMREETH O ESE-TE30HBTRD
DERA, PEEL S —FVV VK NMEESLT
WY NA = —FR, MEELEEEED - LT
T, BEECEEIE, OHEE, PEE, R
R, R4, ASO(EINREAEMERSR), WHWT
BHERR, BHBE FREBEETE, 8IFR
IRAEETTAEE, EUEECRER, Mg BE
By Voo, AR, SREEEE REET
AR, FRERIBYE, RERGE, £0ELHE
7, BHAse, BEBERL, RKEEH, AWE,
30, BYTREERY, BAKIIELNS
REAERV LD TH > TN BDONEELEVS
HEOTT, MBEEESZTHAESTRVTX
Ao

ST, SEEICE SN MBERER & BRIER
ERLICRLETH, BOADENLBPIRVE
3CEARESRAERROZLTBOES,

6. EFEOEHEE

wic, BEEZEOBBEFCOVTEFEL Lt
LRVWE T, BEFEOMBERO LM T-FEL
WOREBEFRORBEETLHEE T, EAOER
EEL RS, MEREEZALNSTEELH
DRRIFE I LK IKB/RETLEVE LR, £9
5 B TECT, MRIOE A i 355 ICK & I E
ARILLTO B3O TEN, 220 TEelo
SN NEREESZ DD CFELOBED T,
T, REBDOHERT, BASMED LEMoA
BB ERE 2,234 FlD S bRMEENS - - BE
Y, ABbbsE&sEIINES, EiIK182%dd
DE LT, SBITERE 167 fith, BREEBLUZ
OEREELFERE L bW, ¥2/35%d

®3 EFEEORMBEE

ABEERE RS 2, 234 §]

{Eﬁﬁ%ﬁﬂ@%ﬁﬁ 406 #I(18. 296)
BH#EEDIE~EE 436 [@]
FECREK 167 4

BEaEEBLUZOFERNER

PERH L 72 57 &0 112 B (67. 1%)
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2,234
BEH 4064
(18.1%)

30+
*% P<0.01

* P<0.05
& 20 F‘**ﬁli

(%)

S 18
0!

139 Wil
1053 630
70~ 80~
Fis (%)
M3 EBEEOZERIGEE

=)

2l ;-3

PIEPREE

RAMER

||744
BERBESR ]15.1
'n.o

g 0% 2% IR A
EH & %é:]s.:;
3.0

* o Jes

B4 EEEE O RRERRHERE

&
*
Fit
| I

80 )

B E =
wmwm[ 30
aR(EMeARa) [ Ju
Late seizure i & : 22
EETmAE ] 14
U R AN
T1A :]5

]

] 64

SARISME ] 2

* o]

5 hiRHERBIC B B REBEE (182 4)

HOTNZE L7(FI ) TOXIICEFEZFOER
BELNSOREBCEETT,

FE OO LD

FERNoBRBEEOHE (K3) 2RI T L&,
FERBEDLSBEDTHN, EMISELKBIC
LT, 20BHBEEDOHEESEL > TV
9,

BHEEORKER (B4) BEIVI 00
LD ETEN, ©HAATRKERERNZD
OTTIFNED, FREHLTEE A, &<
Kz TRALLVOE, REMERELEDE
NENHTETYT, #0d bEMNEROBRMEE
3, BOAEHENBERBDIEN, FANESE
BATH IR F v 35251, BAOEHSE
EKEETY,

hiKHREREIC L 3 RBEEOHE LR LD
BCOE 5T, BTlEHIME D HFEEMEL R
> TXELRLL, 205 late seizure & i E
ORIELESAHEEZBVT, ThA L RiE
Er& TP HVERA,

RFURBICB T 2 BHREELFERIRICE S~
12OHE 8 TY, FHENRECROTHAKCL 3R
HBEENSNOHLEAOEHRTT, OELDELL
DEAD, Baro>EBARBED VD, BN
8oz LT, KEELRY, THICEREPR
ADESH L TRAKEREZRC Y, 2932 L85

10 20

wmE 120
mok[ 1
REEdE [ ]9
ENamiE [ 6

KBpE7oF—ox )6

30 13

EREEDEY & | 6

=BT
e b MERBERE
& Ca MIE
SIADH
1& Ca MIE
BRIKAR I RETTESE
R#E7FLHIO~T R

t D

s
BE
]2
11
]
1K

F_]s

(RS, WRBEBL LT HDERC)
X6 REHERICED 2RBEE (760D
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ZEEAR S - ME—

£4 mBBIESES b v EERRBEEOCGH

1) ZHLEME (600 mg/100 ml P

2) EWRBBEEME (350 mOsm/kegpl |)
3) b ER(=)~(H)

4) EEEK

5) BEZHKEZ

#£5 BEBEEEs b RRERR R
BT & 5 7 pRRAE IR

BamE 20/20 (100 %)
SRR 10/20 (50 %)
b ASTE 6/20 (30 %)
. [ 8/20 (40 %)

b -2 A RE {EE 2/20 (10 %)
EFRIRESR, Rk 4/20 (20 %)
RigTE, BALAR 2/20 (10 %)
IR B 4/20 (20 %)
TR 2/20 (10 %)
Rt 3/20 (15 %)
%E%E%{ﬁﬁ 1/20 € 5%)
MR 2/20 (10 %)

1B#, Jackson By h A%
&6 DIC ofiELIURKER

B (2,709 Higplh014%)
FEER (232 fid)

B E 7%
K I fE 20%
= DD RYAE 1%
Yav?d 5%
KEBRHE - LER 4%
[ I % 3%
z O i 10 %
(IAEIC & %)

KEBBEEICHS E NI DI, KA N5k
—VT9,

BERFEESES LTEATELOR, ¥ 7Y
F—yRRZLBHLORITT, SBBETMEET LV
HWHEREEEOHPEETY, EHLHME, &
BEEMERSD, 7 bV EZEEAETED,
2300 5 BAKERSER CRODOBREBHBYT
3 (&4)

EARTERBE BhL 0D &, BMEENIZE
A& 100 %, REERZORTVNARE, HER

— 164

BEVSERMERSLWHONEM S O F L
T, ZOZEBHOMEEREEEMELNLP T
BHR&E0ZF (F5 D)o

#nh & DIC (disseminated intravascular
coagulation) MEARLNCE R TCHELDOBD T
LT b IR ) —OREFEA T L L
L, A3 NS EAETANEIRDI LI, £0
LREEARBICORLE T, BEEENE - &
£, KINEZOMORBREER EZALEZ S
DB, THIREE T,

BREREOTT, RARRLPTOORES
WY T AMIETT, e, X< RonaH
B, LEBELEEEXRSOVOTTINEDS, B
ANy T LIED 72 i EBR, B#ESELZC
To ZAVIDERIET b —REELPLETHN
EhhbEEA, B, FRA, Arvi=v,
) vBEORBETIRA VY Y ABIEET S &
EBIC, BEHRED I B->TEET, 2%,
BREZTORRKE LTRAEERZ VLN L
&, zOoRUBEEOHEEZROUT, 2% RE
TELERE > THEEZEBBEOFLETHEZ 0T
T3, CHIK > THBEEGEREL, 501
MiE&sRBCEbTEDIEVH T ET, BIKNIC
HETHAINLENE T,

1. BBHEOTONARE

BEERESTORARESRC LItk xiT, M
BZBEMENHTCETTY, bEAALF L XD
SOTCANPAREBZADOETE, —FLDIE,

T RMERCBITONARE
1. REMLTVNRARES TORM

7 B B A 2
7 H~ 14#AH 1
1 H~ 64 A 7
67 H~ 1 F 0
1 #FE~5 4 4
5 £E~10 4 0
10 ¢ pl 2
N | 1
i 1741
I. CT R
BEZEGUOHE 13 41
O o E 44




Mg #H D late selzure T4, BMEEREN O
WhAREE TOHRIE, RTIRT LY CRE
EPINE DD ETANEZONDOTTD, 7 HEURN
DNHW B early seizure &, T/ 1ED K-
TholRe2Plbd0ETCT OMRERS &,
AEBRBANRE 2 EUEENZODOTT, FIP
BEAD KV, FEAAUOHBERREVEELL
ZENMRL D & LDEMEE - T MRESERE
ZEITT,

8. BIEIBKOBENICILS

ARV O BBREZO—~DOERICEERC &
PEBLTWARZEMHDET, TRREUKRS
EHOBRER, B3I DBENCEHEEND
CTETT, T YZVFEIOZ ETTH, RUKES
23 -TWBAR, ES5LTCARRKEUBDIEAS
F3ENAHTETT, —F VY VHOAR, B2
OHIDBHD/c—F VY VIFEDOAKP T B,
FEZEOEES AR, #HEOSAURBSOFEE
DACPTN S, TOFLBC EBPRIDIEED
—ODHEBTEBO,EBNET,

WhTh, P2 ELCEE, VoY
ROENBENICASICEILSUTHE L ETT,
CRREDARDBEOEESHVE T U 1 &
b, BAREUETYT, LEBSEINT, B|HT
BT, HHERBE-XHIBHE, TH2THHDOK
3 TY

HRERYR e T 4 —Ed, BERALIETT
PO xE T, ALS OXRKMIOHEERE K
BHVET, bHLAAMBERGUTNZDTYT
2, BICOREBEENINLOERRICHBDT
ER

5T, RELDHEETHEVRK[OHPT/ N —F ¥
VURET VYN T —RNBHDETH, TO
SRR ECHEOXIEIDTT, —FED
O, —F vV VREE, BELTOTHRAT
BEFEEREPEBNCETT, TV A4 T
BH LA+ anF a o REFHTABOE T, /¥
— RV VY VRTD, BREMNEEELT, Cob%
BiE, ERRREY, TEREIVEVAR
LeAlBMPLET, LML, 2EOMU ),
KEBE Sy 7Y BT T, TREBPELT,
RO ERUBBHEBDREOLENI DY T, —

BREOWNEOL P

FEE EEHEo—FUYURTRONZEHK
DFE LD

BRER D B FEEHHDIE N

T &P

EAPMED

EoBE GBERELD) Bzl
HERETABTERL

[1ic mask-like face & E T8, BRI &
WA XD bERE, RIROBE DI & IThEH
BHDFET, REBEDLLITODTT, WAAR
B a Lich, #2070 REEZLTHED
SV, BT EXLORET LoBrsPic, A
HENE LB, FOAMT VY A = —F & &
WET, o, MERO -+ V=X
AEDXHIS, HEETLOEBEVET,
BREON—F UV UVRTE, EKEMNNE
CIEWCZERETLLE T, &LSIREFENHESNA
bEd, ehhd, BB —FVVVIETRE
W ~CHIENE & 200 T, BWoHATICH
BBEENICEEEBERZOIHIICHE->TVBA
BE2OOTTINED, BATH, ESKESE
DT -7 &5 Al PSP GEAMAE FHERFE)
DL CEIBBTBCENENCLELEA-TH
PRERDETA, BlEDIE LR THEN
LA LRENR-TNBEOMN—F VY VEOR
T, BRHETHE, BHROBV S S—FY VUK
DR T L, akinesia DEHMDADBEZN L 5 T
T, E8IT, BREO N —F VYV VETRLND
HHAEFLHTRBEET,

9. EAOHITREOSHE
BITREERMEERO T T REEETT N,
ZADBERKBELHTEZVERO—DTY, M
BEOHEMELRL L, FEOSTEFOSEL
NI, ESFENIR, VWAAREERLSILE
nTHnEd, RIBFENERLILHDTT, £0
Tl BOAOBTEELRIBACIRER
ETTH, CEEADHTEECN L -TR, CD
k5N ATF TV E— a2 VY CRIBRTEBROEHR
BHEDOMHBEDTT, LT LIRS, D45
BTRIIIKBRL T0NBCETY,

2% D, BATROA VA BHRREAICKE
BHL, POSEEOKRK (MREBELADKST
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EEYHARTR2EE— - WE—

&9 BEEEONOhOMN

£ 10 BEAO/NMER

REEHTT (spastic gait)

B0 357, Mifix 5T (circumduction)
$A B BT (scissors gait)

S FAMERIT (ataxic gait)

BT BT (marche talonnante)
Hs, ENEPSIT (steppage gait)
IN& XAHBIT (marche a petit pas)
BiEMRTT (waddling gait)

Ina#2ETT (festinating gait)

4 < A8 (frozen gait)

#4747 (apraxia of gait)

Rk ETT (intermittent claudication)

HEHT) BEM L T 30T, BEMiCEsEs
7, REMEST, NASBTH B O FEBERT
REEAT T4 XTEROCTEMBE N, HEE
BiTICL T, BREBAEEETREC - T 5T &
B—BLVOTTH, PREBEREEZL, b
RFEE=a—aF—, 2 0 FHIZTHED
weakness T, 1375750, LiFo K &Bi
BEOCNRBENDILINVCESEATRLEL
THS N % 3, Spinal intermitent claudication
EVIDIE, BEOATHHMOHRKRITELETL
BT OETH, ZNEEATIDED, EAT
HEZVOREHREOREETT, BRWREOE
EiCk 5T, BTELONDL 3o LONBEFTL
TLBEVIERIBCLBELHVET, &bh
EADETEEE, ¢ CHBENT, HEAV
DHETEENETRD DT RN ETT,
TRATT - TP 7 (astasia-abasia) &0 -
T, IS - TRT Y ZMENI, LD
EBETERLNENIERNBD T T, BOATE
ZF ) = B=BEZODTTH, BATREII
DbILEIOHER, AL EZEBFICH
NTULED L BERYES - T, ECICEEND
DLV EBLELEDDET, Bl
DEFTTRONIEL ESRENBOBREE V&
5CF, COLSBATR, BLLETTEROE
RKOEFARTHEETHR bbb LLT, Lk
HTHZEBMUTLED LI DY TTo I
= EEAEEES NS LD SEMRBOREE, £
NZEICE -1 EEDUBHEL HHOBEEIMS
BADLE>TLBEDTRBOPERSTBVET,

® Limb ataxia k0 HiTEE
o RIRIF
o HOoeXRF=TFTHEE

10. S®HEO/NMNERTREERIN=7HEE
HEEO/NNERRIDTES >0 &85
DEFT, FOATIEREAR, BRovEEBRLE
limb ataxia MEHIZS>OTT Y, EATERHI
SEDLBLCEBMLIELIETY, BEREICL
Th, MHEOBBREESLHBRESESRENIK
Ha0RPIEL, 2L EREROEITEED = o
TVYRAEESTOET, € TEAD/NMIERT
—BH 2 DRBTEETT, =245 A2%EHD
CERBATRETY, ANNMOMBHREE, ik
&, RO &C, HAI/NED P
ENBBENHIDET, €5 LEBEIKE, B
AThT—HIC limb ataxia A 2 0T34,
EATH -Lbld-& 0 2DEEFHETT,
ETAHEDBS & R BDIF, BHO passivité (B
i) OJTE, OF Y ER =T TT, Hyperex-
tensibility TiE7{ T, #WEESITLET 2, R
BFEO—BLMCED TSN EBRNE 4,
FERICRERE R C LI /NN O M HEET
I, e® V=7, %D passivité OFLAEZ TR
WKEHNET, KX ANTRBLELGEND
D, WRMOENREZADOTLTTY, ERF=
THEBO, INEFENLZOR, FEEZL -TE-
THET, TUDOIE%E b - TEAENLTH
3

. ZBAORDRES

BESCETIHRR, HOATEERECER
BEBRESL T NETINE D, BATERA
LROOTY,, BHREAIE, EAEZT TR
(T, L TELSEBTECEBRETT, £h
BYEHEPBEACBEBEZ N DOTT RS, £9
WA AT biceps R MINT triceps ORI
Hizh, Ko#mbBEBETTINE S, LA
BEEBOR, BERXELLELTHT, LEO
REBIERTENE ETT, ETOEMNIEFICE
EeIE (2L, T+ UvRBRERINTKE
730 ¥ A) cervical spondylosis &% ¥ 45 -
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T, AREEEZFSCR~E T,
ZAG—BIKARERELZRFI LN EBZVLO
T, BEPOHEL LR MY - TABEEDE
BIHHTET A, L IAR OFE, MED
ORI 3§ 2 B DR, BALVL->THHENC
&, DEVEHRBBLIRARORLT, KELUN,
DF D RFE Y & — D dysesthesia & B i3 HB
I & - TCHC % paresthesia, T HAES -
BRI EOBRMAIEMKONIT T,

122 EMETT7FLARRSOTEREICHD
BEEVOEBEIATR TS VABRESIEE
AL -T0ET L, BATHEREOSH
BEODT, KETHVABEHFIE L STH
20, HEVIREFBCHBOBEABHRES O T
To iz, MMEOLHRBELLTVWEIHESHHD
9, LIehoT, 7 VARKSHMSILEL T
BBRARBNRTENSTOVEREEHTY, &
WARKITIRE L S 3 & XK AEPR S LT §28,
L bZ0BBRENIIRETH S L IR
BEMNPHDET,

13. EEORERS (plantar reflex)& iRt
BRIG (tonic foot response) Zf§&>7s
EFEORENMEIEEEZERS EEQURERET
BEHETT, CNHBBEERLT, BT (&K
BHOWY) BEEBETIERKENNEY R F YRS
WSO B CRAIOED T3, —f, tonic
foot response I DE, RBOEWK N NY<=—O
W ERETEHE, BOWUORFa—EENEDOH
DEHIBVEREHETIHIETT, chid, b«
3 EEORFIFEERS EUc KD TERXEH O,
FHRHO—D2EZELONTNE T, BATIRE
WAL D —fiz plantar reflex 2t 3 O EFIAS
HBHOTTH, L EHREZFORNEADH T
plantar reflex DIfA#E2z T tonic foot response
OEBHTLE2>DIY TS, £DEWVIL, tonic
foot response T EED HEE PHIRVERD, £
OB w YBWUTMNERLTHD, REHEHELT
D 5EW 5L VITED 7, Plantar reflex ©
i, RBRTHERBMN S HRNEL TIKRED &
To TORVEHIDE T,

AEE O HRED L

14, EZEATE—KC NE L RF— HREGHEICL
0

F A3 tonic foot response 2P FTINEDT
95, plantarreflex & [l# S 221 TR T,
WD &, NEYV R F —BBENHIC S WER A
PVDIE T, ZOCEERHFLBO T &
Bogd, Hc WEHRRKEMIZ SV Z T, &
AR W PO EROAPEFELTH-TVE
To ZLT, W&k DILILE LRFCEDOVE
BOBEEICED LT,

L7 -T, BATHE, BOBLPE-/EXx0D
tonic foot response % plantar reflex JiH{%d
WEW A B B 7o i, Chaddock REOFNE
ANBRscEbHDET,

15. TXNEHRBRHALEATER

A8 U A B SUiT (crossed extensor reflex) i3,
HABEHBEE LCTHERTY, coc&®E, FbE
HEEELTOET, KXEHBRE & VW5 O
B, —HOR, RtABEROBEAES L, I
G oRWwurees (JEET5) biIT
o T OEA, HNOMAEBEELEAMT L
T&3E 7, T TIARES - T, BOHOULYE
BTERL KL ->TLE - BADES, LKE
HTTo £50DARBNEYZF-—DFEEED -
THIEH IR ODY TF, CORXEMERE%
EATHAT, —HRETHE BRSO LS 1535
AR ELCEEEDDE T,

16. BATNE X AF—HENHIEBZLEZE
ZATE—BIAAE Y2+ —#BEEHIE 0L
RLE L LD, XN TEIANDD
9, THVHIDORBLVOTTH, FMEIFE~AT
b3, 2DLHIBEE, ~NEVAF-KEEH
HE->RBOTLT, BATRREBERITHEIKIC
—BKTLENHED B LBEEILENDTT, &
WATHREYZF-0SHT ¥ L&, BEEOE
HraE, &< wENt zacFr—~, BREOE
B, LT, BAED > THERBBELEDES
T,

EATH, SREFEMERREASTN, BA
THREYRF—~#EEAEFAT I HEE X
ik, TNSMMEEEEES, 80 BULIEA
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AP RIS 2R —

e PE—

BOBHEGE DT TCHBEERHEN XD T T,
CTAHREE~BEELHPDET, MCA fHIR
DIENEEETHSNEEHEZE L TR e
Y2 F RIS O R OB, U b SRR
BRLD DI EZNSHBOBEETLIHE
To T BELOMBBHOBETHRM T,

17. BHRELOEHE

Hid, DEOTICEEINRND - T, MESEE
BB ECNDTHEBREL NS TETHOEL
7o, LEMERY RS - Th, BEEE2ESLKE
%, MCA iz & AEREHEHD TOF T,
CNINBE, DT DI VR X LD ENKIE
DTG, BIMIEFIEE LETOTHMRE & 3 XA
TEFEd, MBOBEERER, THERHOXS ITER
DOFEBICT~2 A 5b T EMNEN,

HMRPIT, CORIRRELZ ST AEREIE S
oLy RYXaTT (BT

bRl TTInEd, b LERE
HoE L (K8,

B9, ¥trx—-OMARKRES DEER
ETTH, LDEMBOH -, LEREOL
- fo kR ER AT, RETZE & R oD SR A Rl
%@T&@i?oLﬁﬁ%Dé®,M@$%ﬁ>

SIEHAZTOEOTTN, MET o AT 5
&, DEMBOEEICLID LT, HEICEND
DEFA, ECAPMEELRTAS L, REE
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/;s//
7
) o 5 20
- g™
6 0
AP+ - N+ -
NS 1935 NS 1935
9 LEHE S NEES XOMNEMm

(BRI L B)

BOLEMBOFZHACERIKEZODOTH D F L
T, o, 2z v R ) R A RlEBHDTY,

1. 7304 F7FANF—ERHMm
BRETHEMO Y277 » 7 2 —BEEAd
o A lobar g C 3 2 &8 L LB T
TOET, FIEHEE, HRIHES SORE FICEE
DLDFETH, LRLETERL TERT 2 HAN
boEd, #LC, LELEChERDET, T
Nhs, PA->THEHR %23 2E BRLPTL
ED, BilifEo e Y =2, LrdIi,
—DRGTRELTEHRT B E 05 L5 RN
boEd, &8N, W0RROBEHOA

TYRI 7572 —DROMEMATRIEERT
To BBNONSBEROT Inf F7vFE4s3
F—WEOM DB EMEL, Fhdd lobar 1M
ODERERTE BOME BZON TOET, ET 5
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Al 1 I sl R okl & PHF 2572 % %, D
W A4 BEEAMREEREOMMCE T, WEL T
Tiuf FEil), IhE core IZEAMDTZH
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M26 HiHINSTIwAF

BNb, Fh, TOT ol FPMEEZmL W
amyloid angiopathy 75 2 % &\ 5, SIS
Tivof FEDLBEWIEETH D,

—%, RN z—<lF, fEHEGHLTE
Glenner DAL TH 5, ML F TMEPICT I 0
4 F o precursor &k D BEEQOFELZBEL
T, ENKEAIEST precursor protein % K
WL, MEBEICEZTT 304 FAWmEL, i
N EAT > T, =, T IaA( FOWLEIC
& 1, blood brain barrier (BBB) » B X 1, &
HEHL neuropil ICHHEL, TOREEOL I 7
v TR R L CREL, TIvg FhfE
LN b, TOEIZEAHEDPTERE NS,

=%, 7104 FOwAEIZL D, BBB # S
7z 72z, MREMABRIC BF 7 precursor protein
7 EAMER LG, M PHF 2T S 11,
WIZ I ATTEA TV (DT L ) B A 1R
LTwa, T%bbL, laNo PHF &7 a4
FERBIOWETH B EEZ TN b,

2 DDONEN TR BN L7205, BAEOR
AL LD TEETHLIZZ N T
CODBIKTH B,

8. EEHLLBA7IOSLF

TAsIc, SRR B ) BB S A 2 UL S 7 -
THD A, BEEEN TV AEEIZ DT
L 72w, EIZE AR amyloid angiopathy (2
Alzheimer BUEIRICIHRIYLIRE TI3 %0 <, BE
IBEWIIEE B> TLEL T 2L TH

o,
(%) 100 100
loof -
80
2 I
01 &
b3
a0} W oE
& 1t
20| ¥
18
0
£ 0T e T Moo
s | s
o Sa9 L ss Lsg Mg Ag

27 SEEHIIMANT 2 o4 FoHBEE

b BELHEIT 0ED L5, Aieelic o X
FRIFIC IR 2B O BIIESED 5, LI T 3 v
A Fosht 2 a7z & 25, FRERIER T L5058k
T67%, 60FANTIZ 1B AR Tefla b7 3
oA FoHE Nz L RS L Tw 5,

X26iz DBy S E T I a4 FEXT
4RI 2Ty T—1y FRES R
VY ATIRIZEZAHTHE, BN ERAD
WESME2ET 226006, Tiof FTHo
EDTERRZI NS,

273 FEWAN DN T 2 a4 FOHBBEE 24
MR o L 720 Th b, v T—1L
FYBTRET 5 &, S50 E THOMNZIZEABR
amyloid angiopathy # R-217 5 Z I3 T& 7,60
WD Z R 1Bl IH TR LS, 80U ET
L2THRICR NI B, &2 A5, E(bE
B 2t & 24, 50fCTERIZ 9 AR 6 A
(67%), 60ARLI LTI 1 AW TLplh s T
1uAd FAHMBINTHE, 27 —F 3720w
Avayx>yIidT, SEMANT o4 Fo
T2 &2 T ) 2 TEbH TERLEE
PRML VR EEZ LD,

Plb, WEYEDONSEL» L, BOT o4 FizH
T AEEDFRIZ DWW THEI®ELL 72,

FURTHRE DALAE, BEMAE» S W%
19722 & R RABIZEHEB L B2,
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25 2 1= amyloid angiopathy {21377 1) 458HY
ZeEMIBY 7% distribution 756 5 & BwE 35, £
NEBADEAEDT I v A FOWAETRLL & D
(2, R H 2 DhE G D,

3, BURLLT InA Fddin)
& TTDS, FNHDELE - T < & Alzheimer %
KRENBDERUL &I FAIC A EAKRE L,
TERBHEZ T LohE 9D,

Pl 3miconwisHhlzn e BnEd,

T EFTELECOWTTT, LEirbE
AN BEE R Alzheimer MR FBMEE L,
dementia DIEE LIZ—IGTPATT S L EbNT
7,

% 2 1.0 amyloid angiopathy o RIRE T3 45,

WRT S04 FomE

%13 amyloid angiopathy (3B EH & Bl I
B Hb20TTH, HEREBALNLEWESED
nNTBY ET, £20MiReDrIEic B ks> B
ZETAHTTDH, FRUIDWTERELL b
TEY ¥ A, amyloid angiopathy DHAric>
Wi, R KIMEEPIEREICZ EBvnET,
LT, BAYERABRLLFLAERTIE, HEi
BBEEICIEEICHEDP - 72D TT, FDIIRICI,
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BWEFH N FTH, KEBRLLIELALS
12 vasculopathy #f£- T< % & 9 e EE(IL,
TV RBEEICE»P 2L IcBvnE T,

FEIEDTEMTTAY, EiZRELAElTENT
WBbITTTY, ZIUTHIBRRC IR L 72 BiIEZE
PP ORBTH Y, IR nEII AN
TBNERANT, HREZIHLETONFRA,

— 181 —



PZ0O4 RO FENFEN
NEANL IR

AR L
PR R M

7 1uA4 Fid Alzheimer WEHNERE e H ¥
RE-TWBEEZLN, ZFDH B-TIvf F
DR EAN T »TE], 2T, 22TiE B
-7 v FEETOREOMEIC DWW THEIC
BAL THzn,

BAT 2013 g-7 3 v A FOEEESE me-
ssenger RNA OE#RE & CIMRGH T, 8617
2 oA FERF, Alzheimer J5 DR KEE T OB
BARERIZ DN T e v & B9,

1. g7 204 FOEERF]

E1id f-~TF FOT I BEFITh D, =
DEFIFFHEFEICEETH ), Z DI b 6%
W, NP LBAT BRI D L9
, FOWVOHEBELA VT3 A= a3 E IO
Fld&EA TV 2,

ZZC, M2 DNA I2DoW THHICHAT 5
E(E 1), 7 messenger RNA(mRNA) % #H#
LB LT, 2NEHRICHEANZT DNA, OF
9, complimentary DNA(cDNA)2E2, & 5
12 DNA BiF %2 ¢, fHlfRER T - (R 5,
—F, CNFEL7IR FLRELCGIREEET

El LALTF FDOT I/ EEET

Asp-Ala-Glu-Phe-Arg-His-Asp-Ser-Gly-Tyr-Glu-Val-
1 5 10

His-His-Gln-Lys-Leu-Val-Phe-Phe-Ala-Glu-Asp-Val-
15 20

Glenner & Wong(1984) : cerebrovascular amyloid
Masters et al.(1985) : amyloid plaque core

o TRb e, YY) Ore&dmMictsd, INs
BICLTRBE, ZDEIHIIR)FELNAT
)y FT20T, BERTO%\WT cDNA #H#ez
HEES,

2 cDNA MBI EEVWA WL LEHD
¢cDNA 2#&ZATEY), 226 g-Tiuf D
cDNA #BUHRTORRIOT I ) BENIIR
2D TH B, -7 F FOT 3/ BES
LI NS DNA DM %220, 2% K
FHURMTETTNL TN 7))y FaED,
FLC,T7i04 FODNA 280 an=—%%
UL, Z£DIEEERSIZHET 5.

B-TiuAf Fix, 69507 3 JEEH L 20T
BEHT8000NEHTH Y, ZNT I /JEERSI% 2
7)== 7L TADE, BRIZbPo-TWEE
BT 3 /BEFIOWT e L HEDRERIEZ W
DT, B-T i FEFLVWEBEHTHL LW Z
iz b,

B-Tivd FolER, br- bt E%:
LTwa, B2icmd &9, N-Rigiz & 7+
Bgloh ), DEIET I JBOL 2AF Y H BN
o, B T ey Zike A F AN BRI R 12F
BT, FNDT - EHEE, CHO- 7)) asr—
YarvaoYA Mok b,

Fh b, B-T7F FOEGIC L 5%, AT
&, RDAED & 5 BT 5, Z O
DRI FRE I BRI DR W ERS I e - T B,
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hH b,
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i cDNA 5
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site {HindIl site! 2% cDNA :
5°CCAAGCTTGG 3’ 5 3
{B) 3'GGTTCGAACC S’ 3" et —— 5
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3" GGTTCGAACC GGTTCGAACCS'
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£
Hindl
RE
5'AGCTTGG CCA3
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57 AGETT s A 3
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=
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Takagi, 1981
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F3  pB-7 w4 F mRNA O, Ao

2. g~73i04F mRNA O%%H

312 mRNA DG M % 7Y . AlZ20:8# 0 i
Wb mRNA Z#IBLEWTHL, 2F D,
BT iv4 FD cDNA %2#&oh izl L ¢, %
NEWEFERRITCHR TT7 A LT 7)) » FL
TR2E, f-T 204 FO mRNA 721 &+
LT EMTE D, R RAHBD, IDD
fgaw, AR %T«f{z\ihfwéo

Fhrs, L3 1 O0FBIRIEEKRAD
mRNA Thb, 2> o—nn7a—7, G3PD
ENAT Ny FLTLEREBECD LT D,
B-TivAd FO7v—7TI, BTIHZE {585
AN, A40, Ta e, I L=y 7 ¥ ORI
Byvosy FAELND, ZOHmIXEABDODA
LlEp ) E-TB), BlZIEHL T3
g F7T =273 LIELITR S A2, mRNA
BIEFIC LT LR L\,

IDZEobrbsl i MoT iuf NiZ
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I ETH B,
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DAHZZLDBHDDTIE LD, FHrwvs/22
EERELTWAELELNS,
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Tanzi et al, 1987
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* ‘ Agarose gsl
electrophoresia
_ — —_ Bilotting
wn = =
Hybridization with
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D'Eustachio & Kuddle,1983
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X5 MM DNA @ Sourthern 70w b

F2 p-T 04 FEETORMKE

T 2w A TG TFEYERFROBE

¢ S

Goldgaber et al;, 1987

Chromosome location of human A4 precursor gene

Hybridization

Lane in Human chromosomes retained (8.8-kb band)
Fig.36  Hybrid clone 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 X Y in Fig. 36
1 Human genome X X X X X X X X X X X X X X X X X X X X X X X X +
2 RAG SU3-1-2-1 0O X 0 0 X X —+
3 RAG RU4-13 0] X 0O X O 0] 6] X 0 X X 0 X -+
4 RAG 194-7 X 0O X X X X 0 X X 0 +
5 A9-SUL-2 X 0 X X X X X +
6 MS2B82-1a-141 X X X X X X X X X X X X X X X +
7 RAG ANLY1 X X X X X X 0O X X -+
8 RAG194-5-5 0 X X X X X X X X X X X X 0 +
9 RAG GO-4 X X X X X X X X X 0 —

10 RAG P17-2 X X X X X X X X X 0 X X 0 -

11 RAG 610-4-5-1 O X X X 0 X 0 X X 0 X X X —

12 RAG mouse

X. whole chromosome, O.chromosome fragment.

BERAT 2., 25752 &, b FEEIESH
KWRELIZ 70— TETCL B, FRIZI DD
Ju—rEHbh, PlZISe bogl, £2, &
SPEEPREL THT, ZOZERHLHP LD
biro>TWnd ET 5, 212 DNA 7'0n—"7%~
A7)y FEEE, LBV AN FEE MEAD
W bET Ry, 2FBO =3B
FRITCnb0TC, £ DNA I3t F & 2 3
Bk bich b, FD L) R0 HTREEKED<
BT RS T,

B 5 EBENEI T, & N (HP) T, 1129.6&
32X 0 R=2DEZBIZEAEN N FHTTL

Kang et al., 1987

L, Frf ==X LA F—(CH) TIF, 81
IAIENPH TS 12 527 MEFE/IE T,
B2 131 BEOMEMIZZ &, b P oSy Rkl
TZhw, 2EBOMMMAZ L, b F
DA LT B,

INEFEDHTADLYE, R2IDLEHITh B,
Lozt P OYIRD S o= DITREN TN
B, —EBHOY N, b P OEETMKET,
FTNCOYPIRE G A THBE, LzdsT, A
TNy FI7TI7ATHE, ZDOROHMEMILILE
1, 82, 409580 ICREEPREL T
T, MM 7Ny PV 7722 b, 2975 &,
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(a) 2HORETFHFINRGBHEICHD & &
T ﬁc Iar I ﬁ‘ f
1 : 1
GELORMTRETTEL

(b) 2HUMMEFHPHEL TS & &

[T
G & b ORBFORLAT & 42

(¢} 2HMBETIF~REEOLUIAERY inb 2 s

S AT A bz 3
gx# HHE LTS,
1~

{1~-9)
| SSUS—— |
G & b OMNFHFEHZ T & Lofiiz (1~ Th %

ROHER LRETF oML
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H6 BB R & BETOMIEZ

PTIA, TIAR, wAFR, eAFAEHE DT,

:ﬂ&%(ﬁt/\"ﬁﬁ‘/%?@“mé%%ikfﬁ

TEwblITHsb, 99 5L, 215 KITE
Loy —h b, Thbb, g7 i1u{ FOE
BT, 21 EBRICHEET 5 L) Z&05bh b

. BIRMK Alzheimer RODBIGFHEFHR

BT 2 FOEEMRII2IE VW) 2 &2k
Foziney, #hdFnE F, Alzheimer
DEREGRTFTH LD EI P EVIDITbr bk
. 22T, DNA =——%Buwiz®KRoMsT
FhNTvb, ZHZ &5 Alzheimer HDE
KiEETE2 O E 2 2RV UIN T EDT,
Rio, TNEBHLI2v

8132 DB OFELTRTLNT, Flz
13G % Alzheimer WAOREHEERT, £, 6Tk
DNA =—/—&F 5, k512G ET EDFE
BICHEL CTHFETLETLE, GETIRZDE
FFFICERFORICA-TET, 131 &v)
BN R R

LAY, DL ) HEAEEMHDLEITIFRIC
A7 T, — 2D & ) ez R,

[VR

R7 . HIREERN A 2 T o R

FAD 2 FAD 3
s .

X8  Alzheimer B D ERLBHIF
HEHOHIEIE T v PRI T W) EEHEL TUT
) Il D,

ek, BET & L CIRmEA & i
BRIy, 29V ddfEbi Tz, 22
X DNA =— 7 —CHH & 11 5 HllBRBEFR M v 25
H(RFLP) 2773 (R 7)., £, AR, 20
DNA % #lfREEE T 5, EAWKE TR E DIEF
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73 D21S13 -

58+ D21S1/D21S11 | D21816
2 51
o L D2188
L p215s8 =
D21555
22.1 + D21S17 o
2.2 L D21515 D21S53
22.3
0+ D21S19 ]

St George-Hyslop et al.,1987
X9 214k DNA v—7% —

#3  FlEM:Alzheimer DNA=—7—iigiona y F2 a7

A.Markers in 21q22

Marker ) Recombination fraction{8) Limit of exclusion
Pedigree . \

focus 0.00  0.05 0.10  0.20 0.30  0.40 (z<=2)
Total -0 —1.90 ~0.88 —0.19 —0.04 —0.02 4=0.04
Total — o ~0.97 —0.41 -0.03 +0.02 +0.01 §=0.02
Total —3.26 —0.49 —0.24 —0.09 —0.03 —0.02 6=0.01
Total —ce —3.86 —2.70 —1.49 —0.90 —0.47 6=0.14
Total —o0 —2.68 —1.33 —0.21 -0.10 +0.10 8=0.07
Toral —o ~-1.33 —0.82 =—0.30 +0.05 +0.05 6=0.02

B.Markers above 21422

Marker bedi Recombination fraction{d) Peak lod scorc
locus eauree 0.00 0.05  0.10  0.20  0.30  0.40 ()
D2153 Total —o0  —1.33 —0.52 +0.03 +0.10 +0.03
D21S13 Total —4.18 —0.64 —0.33 +0.11 —0.04 +0.00
121516 . - .

FADI +0.15 +0.10 +0.06 +0.02 +0.01 +0.01

FAD2 +0.13 4+0.10 +0.08 +0.04 +0.02 +0.01

FAD3 —0.42 —0.29 —0.20 —0.10 —0.04 +0.01

FAD4 +2.46 +2.19 +1.91 +1.3¢ +0.76 +0.23

Total +2.32 +2.10 +1.85 +1.30 +0.75 +0.26 +2.32(6=0.00)
n21s1 FADI —co  +0.59 +0.61 +0.41 +0.18 +0.03
D2IS1E FAD2 —0.20 +0.04 +0.12 40.12 +0.07 -+0.02

FAD3 +0.62 +0.83 +0.61 +0.49 +0.33 +0.16

FAD4 —co 41,00 +1.01 +0.79 +0.47 +0.16 -

Total —oo  +2.26 +2.35 +1.81 +1.05 +0.37 +2.37(6=0.08)

St George-Hyslop, et al., 1987

2, 21U DNA 7'a—=7% (71 v P 3 ERPHTL B, ZNEHE) &, FFICHEMLE
ThHE, DDLU RI = T B, AW ST ST E B,

HTRIVHTLEDFEI LT EED &, X 8 i~ Alzheimer HOFRK A RT, Bi L
24E TCGA &) Byl % @8¢5 il BREER <Yl BUAFER L 2r—22ELTE), 1EFHD
5 &, RIZE W EFHERFEEN D L HUYIN FRGEER, 2FBHI VR IFEEI0
BT THB, 250, CHTICRRERT S TR, ABEHPA SN TRTHE, BN I DD
L, ZZTEETELLT, %@k@u,un"‘akﬁﬁuf‘ FRICOWTL, BROTHERHITT L5085
YUNH0T, (1), @2, BEvI)sH)icEIRESD Hi %, 412DV TUF405E ¢ 6 W AVFERIREI T
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Multipoint linkage analysis of FAD,
D21S16, and D2181/D21811. The program
LINKMAP from the LINKAGE package (ver-
sion 3.5) was used to caleulate lod scores for
various locations of the FAD gene relative to fixed
positions for the two DNA loci. D21816 was
arbitrarily placed at 0.0. Based on the previously
established recombination frequency between the
two loci, D21S1/D21511 was set at a map dis-
tance of 0.087 with Haldane’s formula as de-
scribed in the documentation of LINKAGE. Lod
scores at each map location were approximated in
LINKMAP by subtracting the log10 of the likeli-
hood for a distant map position (— 10, to approxi-

sol D21S1(’3_I {.DZ1S1ID21511
40t Vi
o / : \"\
b
G 20l N
8 V4 “
o 10} o \
2o o . o
1 10 -08 06 04 02 00J02 0.4 06 0.8 1.0
RT3E Location
2o}
3.0

mate the “unlimited” state) from the logl0 of the likelihood ar the given location. Two peaks are
observed with lod scores of 4.25 and 4.06, to the left and right, respectively, of D21S1/D21S11. For
these calculations, the family-specific age-of-onser curve was used for FAD4, while the general curve
was used for the other three pedigrees. I the general curve was used in all cases, the maximum lod score

was reduced but remained above the critical value of +3 ar its peak.

St George-Hyslop et al.,1987

10 FHEME Alzheimer H——D21S16-D21S1/D21S11 o3& SEAT

k5, 3DFRIZ Down EH 1P TV 5,

G AN MR TH B, I ZITBRO N R
AEE TN, 0, 16, 32+ H B0,
ZHERTRL PR EANESIZN S, 2 212D2I
S13: I BENENTHLDLORBELDEEGT
w—H—, DFNMEI—FL T Ebdr bk
WA, ZOALEIZITIRIERIZE 2 D b o Ty
BEEFv—A—FRL TWd, EEPTIET 2
o4 FOBRBFIZOWTLITAATNT, 1%
B o bHTOHmMABE, Bnwie—h—D
S, viiznsazy PCHLBnDEIAIZHS
EAHH LV e o Tnh,

Down FEDTEL KB & v ) DIF, 22087
RV Il o T BB T 20 %
N, Down FENEILTREL -7 1 v A FOIEE
TFHEFESTOENTE Wl Ew) Z E2h b,
Wz LA, Alzheimer BORRBIET & ED
w— A —ANEE L TV A 2PN 0n, RI T
Hbe

Fliray F2aTEHET L LD,
NQRAALET Be—h—FHV5 &, 45RD
TR DOWT L, By FAaTIEeA T 202
o Twnh, @y FAITHeAFTRIIE D L,
g2z L v T xickhd, LaL, 21g2248 )
Fiz & 2584F3ur0 DNA ~=— 77—, D21S16 & D21
SI/D2IS1Lz D TR 77 ADEIZ L 5T b
B, 7T AL AT RN H B L) 5T
oo THY, ZOEAITEEOEHICIE L - Ty

5r 5r
A B
4+ 4+
Q
& 3 -
%]
(o]
o
QU
I - -
L ; il ol
N 46,XY,DS AD 47,XY, N AD N AD
+21DS Delabar et al, 1987
[T Alzheimer# & Downfil O it{zi [t

e, 2T, D21S16% D21S17D21S11 & Kk
T Alzheimer J55 & % #H4& i 72 SHRRAT 2 10
INRE AR

IniRey F2aT EEETFY— A —DE L
OBFEERL T 5, D2ISI6I T 5 & 25
0ELTHd, T I E—72H D,
0y RF2AaTIRIEBITHEDT, Mhrbdrs
s, Alzheimer 0 R REAE T3 Z 030 ) 12
BENTIE R L W) X2k b, ZORKEE
BT BT 1 uA FOBETHE I »Ebh b
D, FNERET 5T — 5 ERITTT,

R4, ##Mm L T DNA #HHL, 22Uz -7
2o F DNA 7o—7% 471y FE4
T, FOREERARLLDTHE, Nos/—=na
> b a—L T, DS BHEIER O Down FETH 5.
AD (3 H5M Alzheimer %%, +21DS 2 VYV
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*We now have the first clear-cut
indication that those families

with an  inherited form of
Alzheimer’'s disease share an
abnormal gene that is located on

chromosome 21.”

Ef@IbwnﬁT%ébi:ﬂ6@Wfﬂ%/—
wnay b a—nE D BEFRSS T,
MEE L CHD>—H—TRAXTCALDLE, TT
MLz 3B, 2N &5 Alzheimer JH & H
Down f£ Tid, &P GBEBEFOVH >, Tia4 F
EEHVBERICEEINLGOTE W) 2 &
WEZ LIS,

5. $&&

R4Z, NnFCOUANERT, FEEAL
heimer BB FHEBTIZQHRBAERECH B &
I kIl b,

BR 7T A AHD NIH o#E T, — IR
EIRN—TF5H Alzheimer B2 FRHFEL 2N T, 49
—% % CT, MRI 7 ¥ic & 2 EEEW LR, ©

T i uAd koS FERFHFROBM

b PET 2HV2RE, »5WIiiF0ERY
ERFAN, B LICKINEEBEED S WA LIRIR
ML BmELZIT- 2R, & REFBOLNL
Dol V) T ETTH, 5V BEEkED
BREEE DLV ICHEEDITCEZ 125 LD,
H i o & BHPEHVIZWEBvET,

FE RIIERL KRGO LA (E0) T,
Ty F2aATH, 2L RERKICES T
WEREZANBLINOTTH, FHIFRIEN 70X
T BTN B0 5T, —IMENERNSE
B, FZREIEBEZ TSR LD b &
A, WTHIZL A, WIEDEKTCIIREEZR
FhonFE-TENEFRA, TNLLELDODH
By ZlicTEIHA, EREETIIE- &
NoED, FNLLEETIEE -7k BHET
FARTHDL E, DI FO—IMERERDEA,
V2 IHHBENI IR >TWEDIH LN
FHA, TiuAf FORBIIMERE & LICEAL
AWML T % Evv9 2 & TT, Normal aging
T micro environment 7V RFEICE L > TCET, T
30 FHE- B LTLDENn) I ELEZ
LNET, T2 b, BERFULrLIZ) X755
rEZLNTY, BELEZVIELH-> T
DTRTPELEZLNE T, BZIZE->TW
LE b FHAD,
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SEHARIR DI TRIRIL

BAREHKZE_ARMER

b

1. DI

HE 1, 2128 W, Alzheimer BEEHRD
F & U ORESEN, H5vida FEPEN LD
L DWEIIEBNENTDS, RPN LEAIT S
FERPFROBIEIRAHE H 5 OWFFRIE, ERRIC
FWREITE T2 5, TOEBITEERERES
DROVERR, Tihcb b & RH, HoBRNE
BRI o TWbENh, Z LT, HRIETE
E LI & ARBYPEBET L T ohr, Fi2,
B> & DERGLA & MR & AR AT LT < e,
MR & BEEFR & ORI, BMOBRAHD
BT OMEFIZEDRH DD, FOENT LI2Dn
T bLBREEL L TwERWy,

2. hnis & RNMERR

FRHRIC A ZEIIC, 3N & BAEIRIC DT
NTBELZ,

1, 238NI EH, McBORES & -
Twb, HIEhER *°Xe NEEIIRIEAZEIIC & 5
TR FETIT-> 20D TH 5, s &b

m/ [00g/min BXedhix ik
L o
Q501 [
£ o oo&o °e
s0f ©o °
o ° °
30+
20 n=2I
Y="5[,802—0. 138X
10F r=-—0.568 P<0.01
0 f ! L ! L !

1 Il
10 20 30 40 50 60 70 80 90 age

B i L i iRENLE)

2/
% 1
mmiBg/mé/100g/min By Bt ik
0 o [}
99 o
2r 5 ) Y ,
° ° n=2]
Y=1.69740.009X
r=0.543 P<0.05
0 | ! ! . | | .

1 1
10 20 30 40 50 60 70 80 90 age

2 e & B B EIEH LS

t(sec) n=19

10} Y=3,10295+0.0330456 * X
r=0.577
(P<0.01)

3 TEE L B RAE ER ]

B MR R Z D LT, BRAZ &%
Hh, BMAESTIIER & & S iIcERL Tw L,
B D FHIEIREE ], bW ZEEDH & Mg H—
I BEMITIEN Snd, 26 T —F I3 DSA
&> THIEL 7205 RII VIS & LIC/ZA
A ETERRIFRIGEBEL T< 5 (H3),
FIPHERDRRETIE R v, WhY BT IRED
HORBRIZ EOREL D, 7, T2 RT
ATV,

Wb W 2 ERBELICEERT 5 L EZ LN BTE
PR b 2 Hr 2EERIC2 Y 53 THRETA
2k, RENVEENLTEAS LY, SHIZTIRET
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60
o
%o ) o
E 501 °° oa &
ob % 5 o o5
8 10 4 ad, oa
a\a . ¢ . o.. ° Ao
E» . . L4 ., LI
W 304 “
Q
§ Do mrx
E o  "ERKNHDE
101 & : BRIEILDO H 2%
REZIC SV TOERERIEY=52.62—0.1026X
0 A
30 40 50 60 70 80 90

age

K4 TEMFNH LE, BRKE{LOHL%E, L
TIEEZDEMIC L bmean rCBF DAL

= KEWNHEESSHEESONEEHERE(DSM 1)
2 & 2 HiR o TR ()
A, HEETED DV IIIEHLHREIC 4 2 REDME
MET

B. iifElEE

C. K03 bYu LY 195D

(L) HREEORE

(@) HBHTE L

ORES RESTRES p L S Ee L
g

(1) Mg

8

D, E#EI %

E, XD 5 {302WnH 5
(1) W - BRRAT R - BRARREM R L &2 LHERD K
K &L 2 BHHEEENHL EEZLND
(2) (D& 5 BBk vy, FEREEBSH RN T
E B ZLXTHOE, L HEAKEENFIENH
Wahs

Wwh, T HREFOD HHIE, i) MY
RWAMERZH 5 (E4),

BT, Inp b, MEEEEEEORIERIZ O
T, FEREDTH L OITTHHP, FTEIIH
MEHEDFRD 5B Tn & Tz,

F—F %R 5 &, bPETIZ Alzheimer ##E
EFFIC N, MEEHEZR (VD) O F 2 EHEIR
B, BRKEBETHE EEbLNLTWS,

3. FROBUT
FROZKERIZII DSM IIZHWTw5, »

ZAE BRI BRA S
2 Hachinski ¢ ischemic score ([ Il &%)

EC I - =t Ee # =% 4
BHICRED B 2 AR 1
Ry EAL 1 & i E O BEAE 1
BN EE 2 RaZErh HBEFE 2
T AER 1 By IRIE( LA ) IR 1
AP RE 1 B FHAE K 2
5 o 1 SRR B e 2
FREyER 2 1

(Hachinski, et al. : Arch. Neurol.,32:632,1975.)
WEEREOGE EHIRBOWE
(-3 4 HPT

H B3 d BRI 7 213 & OHITRE
HOETRRLEEELG S ), 2 5HlEEED
KT, HWANET, BRHEHEIEEN) L
B ey 1DWHBEE, Wi EHkIleT
HROZHZ L Tw5 (R1),

%L 7T, VD & SDAT & o5 & L T, Hachin-
ski @ ischemic score #FEic L Tw5, ZNH
BREIZIZ WA WAREDL H 505, Bas 7R E
DFAIIZLEERR L 5, SDAT Diai
ARPTEN) ZETEBHLTE(R2), £
134, Portera Sanchez & ¢ vascular scale, 12T
bDRFFEDLZEIZL T 5,

EERSERIZ DV T3 Cummings & Benson &
FFEICHE s, stage T2 514 4EL 72,

4, PET OFER

B D TERAH O WE I DV TIE, positron
emisson CT (PET) #% > TfT-7, £2 T,
PET ic2wT, BBz E2»HHE L (B E
72 (B 5),

X# CT 3#str b X ik BHL T, Z0M
BOWENZEE 2> o — 51 TESME 24T
> THERT 5, 2Lz L, PET X, 620
HRBELBHNEY Fey, ThLEBETER
L TR R TR CERS Az b
L—H— 2 BEICRET 5, TOBWEIIEBEN
MOBET EREAL T HMRL TS5 2MED
511KeV DA NX—% L DHF & EVICISE
DF BT 5, £ BEICFE LB 72
MEFRC2EORTEEBRHCRET S Z L2 LD,
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5 Rt urCToEH

EHOBSRED =My E & b2, CTERLE
&9 RN E T AT TH L., 2L T
ZRTHNCIO MR, ACHORIELTTEE & 7% - 72
bl Th b, X# CT TILWEHIZEN 2 A& B 1R
LD bd 6%, PET Tl Mk & AR A ERH
BESHZEDTE B,
RENXGE & 21, ATEEZE, & 5 W ITHEREE,

SETAZE, MR7Z SICB.OHEE (ROD #8E L ¢,
T NN OIRALO MR % WE L 72,

5. E®ED PET

6lIB3mMBFoEEEOKRY tur CT T
bo, ELN CBF, BBFHE=E (OEF), MERKN
#& (rfCMRO,) Td %, A#lo rCBF, *CMRO,
filiid, #HFHNATIEEEEL.0(ml/100g/min), 4.15
(m]/100g/min), MIEEZEE4L .5, 4.47, F4UHIESS.5,
3.83, K645, 3.66TH -7,

e @BEENKRKS)oCT

=3 MIDIEMI 1 625%, it

TR RIS, HRT, BRsy L7 & N
SR L,
a2 —n 17.55%
X#CT I I B 512,
BEVALGEES, RIS LR L s, 251295 L

VPVLOMERL ez
rCBF rCMRO,
Frontal 22.5 1.71
Temporal 49.0 3.43
Occipital 37.0 2.68
Thalamus 34.0 2.07

6. ZRERMER (MID) OEH

IR E B R L 72vs, B3I TREAIL62ED
T MID OBBEIATH D, BELHUICE
B DB SR OB EG LR -2 BEZA
T, KBEEEICIZ CT T TQ, CQ b n T
VAT

T DBRE S AIANERIE THIER, i
T, RERL#EHL AL, BERNKRA7—1i3
1758 Th-72, X# CT TIZHBIC ZHRMHEE,

RS AR HZER 25, 2 512 peri-

ventricular lucency D¥LK%BDH 7z,

ZOBEZAO PET(E 1)1, AUBASEL H0lM2
MWHRDIETHERETH LI b 5,3 512,
BRWEEICEVWTY, FIEELPLIETL T
WEDD b5,
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T SRMEEMERO RS b oo CT

BRI R BB RACEA
x4 CEFEFEABL LIUMIDOIKEENrCBF,rOEF,

rCMRO, M E
rCBEF OEF rCMRO;
(m€/100g/min) ! (mf/100g/min)
Normal 59.71£7.0 0.464+0.02 4.01%0.54
in=3)
MID 33.4+7.2" 0.484£0.04? | 2.3240.55Y
(n=12) —44.0% —42.1%*

1) p<0.001,2} N.S., *perecent change from normal

&5 CEEIEFE AL MIDO &G #E O rCBE, rCMRO,JE

rCBF {m{/100g/min)

Frontal Temporal Occipital Parietal Thalamus
Normal 60.8£6.3 68.8+£8.3 55.0£3.5 50.8+3.8 63.0+2.1
(n=3)
MID 29.247.5"  36.24+10.3" 32.4+8.67 34.6+10.5 37.3%13.77*Y
(n=12) ~52.0%* —47.4% —41.1% —31.9% ~-40.8%
rCMRQO, (m¢/100g/min)
Frontal Temporal Occipital Parietal Thalamus
Normal 4.15+0.01 4.89+0.59 3.86%0.04 3.49+0.61 3.667
{n=3)
MID 2.10+0.56" 2.64+£0.852 2.47:+0.63%2 2.4940.84” 2.364+0.33"%
(n=12) —49.4%* —46.0% —36.0% —28.7% —35.5%
1)p<<0.001, 2)p<C0.01, 3)p<0.02, 4)p<0.05, 5)N.S.
*percent change from normal
+ I N=1,+4+ I N=10
7. MID OmEE, WHERFEHER . R S ¢ )
MID o B & A 120 KB B o I i &, R Frontal
FIYBRIZE D o> T b b, IEFEED CBF & . 1
empora
#60ml 2kt L, MID Tid33.4ml & EFHD '
- Parietal
DR DED & AT b,
MESEE B BBV T, EHEHD 4.0Iml I Occital

L T2.3mlE, LUNDEALEATWSE, I
stage BT TE 6T, BEIALKDTLEME
ThHbH(RE),

8. MID O&FEIRAIIEIRCH

£ 5 13 MID 12610 & 5351 rCBF, rCMRO,
BRIET, OB T—FMRLT A3 H
ThHbDh R T 5,

8 ZRMEMWHREECBT 5 ELEED
RN BEEOIER EOME L O

MID @ CBF, CMRO, & & RiZHIE, ITHIE,
HEEL L UBEROWTNIcBWTY, BEER
BICHWULEMmERLE, UL, ZOKTFoRE
IZCBF, CMRO, & L BIBREEIC BW TR LFL <,
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R6 FRNIEE & KK EHEENrCBF, rCMRO;

rCBF (m¢/100g/min)

Frontal Temporal Occipital Parietal
Mild (n=3) 36.3+6.5 42.1+7.0 39.0+£10.8 39.2+4.5
Moderate (n=9) | 25.5+5.4" 39.448.2% 30.7+7.57 32.1+£10.4”

rCMRO; (mf/100g/min)

Frontal

Temporal

Occeipital Parietal

Mild (n=3)
Moderate (n=9)

2.6710.66

3.20+0.70 3.08%0.75 3.0740.34
1.8840.30" 2.39+0.83” 2.21+0.38" 2.304+0.77?

1) significantly low compared with mild MID p<{0.05

2) not significant

R THIEESE, $IRDIETH - 72,

X8 Clt, FRCEREMBRELSITERIBL TA
72y, IEEEOES 100 & Log4e, BIEETIE
EEZEDEFEREICEZ TETL TS, MID &
BE13, FEECHERICRAMEmS RS Lz,

9. MID OFERDIEE & BERAH

Kz, HEOEREIZ L - TMEDH 5 v iz
ALIETL T D, BEEICKHIZEMKS
RFIET T 2002 HTHRZ(FRE),

BEFIDICBF 2 RTA % &, FiEBH#ETIZ36ml
Th 5D, PEEOFERIIC K 5 L, MRNEL
ARIEEEICBWTC, INFHEZ-TWE, b b
L4, VIEAZE, 14UEZE, FEIHIEIC BWTLEEE,
HRNEITE & L2 rCBF R L Tnwa, L
L, ZOESOEEIIREECBNT, L NEH
TH 72,

HERRNERICBYTL, BEILPEHEEICK
5k, REROBEIE L CHBEECE W, MK
LR, REOETH»RoNG, MmF, R#HE D,
HROREEIEITT 5 & & LIRS EED R o n
72.

10. MID D% &%

Z 2T PET i & 3 MID OB {ERMAH ORER
#FEHTAHDE, LREEMHRAPL DM M,
PMERSRIY B =i, BUNHZE, (UEEZE, TRIERZE, MUK
NEER TREEE B ~NERE Y, 2L T,

SEMBEMFROMM, BIEHBRENVETIZ, B
BBV b & bEL WY S B, SRIE
EMRAOMPBRENI T2, RITEIEDMIER
KRBT AR E 2IREZ SH T LY S
%,

ZFNTIE, WERL R RS
BETP»REZ D, 2LE RERELIZRTNS
2 ) BIBIZ e B Y, ZNEITOER D
THMIETAZ LIETE LW, L2L, #AoFEZ L
LTig, 2 &b MEERFRIE, i) —8|/0
IO MFEDS, FTFE—IET T 20TIE W
Do BHIT, FNCEITWTERENRBLETS
5, WIBRABMOET & v ) DHTREIC % - T
LTI EEZ TS,

TR, G¥AR L EELO/IMEEIZL -
CHTTEZE D KA Bz B PRI ML e R ME T L ¢
Ww{ndp &) IR 5, ,

TNIIBRIMEEIC L - TEER, RK 8%
EDEEINSG L, BREEE, FREEHED
DM B, Leht-> T, REICHEERIY
(T, REBEEDESY, HEERrEER
n, MRERBOETE T, &b EMIDIC
T IMEIIREE(GIC & 2 M HERESEAEL, MO
HERBAOBET D2 L2212, ZTDL ) 4EkK
BHED BRI L ARBOET L, FNITFETLT
MWHET DY, & CIHFBFIE b L RTEE
E, QIEEICEER D EEL TS,

— 194 —
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FHik
POEEEIL AGELZ L B steady state technique
M HEADTOME-II

DSM-Il7%: & (I NINCDS-ADRDA Work Group Report
DLW Tprobable AD
Hachinski?ischemic score, T &6 DRBEE
X#CT A & UICMRI-CT(SE, [R)Ar i

JHi R ) B
AR o) B PR B R fill 25 2
R AN A SamaBEeTEm 2 7 —
Cottfries—Brén&Steen scale(GBS 2 r— 1}
Staging{dJ.L.Cummings L D.F.Benson(1983) 5125 = 72,

040 om-75

(OM+ mm)
T superior frontal (60~100)
2 superior frontal (35~60)
3middle frontal (65~90)
‘Emiddle frontal {(40~865)
Finferior frontal (50~70)
Einferior frontal (35~50)
Torecentral (55~100)
B postcentral (55~100)
Bsuperior parietal (70~100)
Ainterior parietal (45~70)
iDsuperior visual {60~80)
[@interior visuai (40~60)
Blateral occipital (40~60)
Aisuperior temporal (40~60)
Emiddle temporal {20~50)
B caudate nucteus (40~~60)
i7thalamus (40~-60)
18putamen (35~60)
13centrum semiovale(70~100)

(9 functional image b2 3@ L 72 B 3H38(ROD)

1, 7Iving v —~BEEHR(SDAT)DPET

Kz Alzheimer BEFFFEOBIBRIHIZD
WTER L 72\,

I DB TTER 28, 125 DBEFES A
DWW R, ZOWERIL, stage 155 4, stage
11454, stage HIDY 24 TH 5,

Alzheimer BUEFFH RO AL, Z OBLH
WAEXBMCT2#3ZL T, BRI &L, B
B, EEZEICEGLIVET >OAREROROLZ,

EELFE R O IEERACH

CMRO;

Stage I

0 SDATEREZHFRY o CTEXHCT

functional image FICEEEL 72, FHC@ L@ TR
L 7> central fissure Bif&O—REFhE1IELF pri-
mary sensorimotor cortex © CBF, CMRO, iZ,
SDAT T B3 THREZZT ol vb
NTwaZ ek, ERMOBEREL DL T
% 7291 KL OB % —KSEEENHEET ) TR
L7z,

12. SDAT @ stage | DEEF

68 I, FEAELY 2 4E, stage | @ SDAT B&
@ PET image * X# CT TH b, 8 JETH
FIRT, HEHORE, WERELZ L LT
WA DS, EITIEALNTh -7z, PET image T,
A OHIEEIE, FEIEIE|IC CBF & CMRO, DET
%3 5 (H10),

13. SDAT OFHRRERAH
WERBAMNL 21240 SDAT OBFHR ADOMK
BRRA L, IEEHICHL TEYETI6%RS L
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8 Absolute values for cortical CBF,0EF and CMRO, in aged normals,

SDAT and MID.

*percent change from normal

BF CMRO
No. of cases Age (m?,/l(i)()gr/min) OEF (m@/lOOg/;in)
Aged Normals 5 65.2+6.4 54.4£7.7 0.48+£0.04 4.44+0.64
SDAT 12 72.5%9.6 34.4+8.71 0.534£0.06 2.96+£0.73%
—36.7%" —33.3%"*
AD 4 61.2+5.1 27.747.27 0.53+0.06 2.36+£0.37%
-49.0% —46.8%
{SD 8 78.1£5.6 37.84+7.67 0.51+20.04 3.254£0.697
—30.5% —26.8%
MID 12 69.614.9 33.4x7.2" 0.481£0.04 2.324+0.55"
—38.6% ~47.7%
1) significantly low compared with aged normals P<0.001
2} ” " " P<0.01
3) " ” " P<0.05
50 lOl?(%) 50

stage ]

stage II

stage III

43:9%

o Zstaged FHM M FH=R(SDAT)

100(%)
i

stage 1

stage [If .5 6%
stage Il 54.2%

12 Fstage? FHIMEEHZE TR R (SDAT)

9 SDATHE#E L ZEFFEENDrCBF/(sensorimotor rCBF )M HEX  (mean+SD)
LR E Stage I Stage 11 Stage Il
(n=5) (n=5) (n=5) (n=2)
Lt Rt Lt Rt Lt Rt Lt Rt
1.01 1.00 1.06 1.04 0.95 0.98 0.94 0.92
Frontal + + + + + + + +
0.39 0.40 0.15 0.19 0.07 0.06 0.10 0.04
0.88 0.92 0.87 0.94 0.87 0.94 0.96 0.97
Parietal + * + + + B + +
0.14 0.12 0.12 0.17 0.07 0.09 0.11 0.08
0.90 0.94 0.89 0.91 0.7 0.76 0.97 .98
Temporal + + + + * + + +
0.12 0.12 0.16 0.17 0.08** 0.07** 0.09 0.14
0.98 0.96 0.97 0.97 1.01 1.01 1.02 1.04
Occipital + + + + + + + +
0.37 0.33 0.25 0.24 0.16 0.20 0.02 0.10

statistical significance different from control ! **P<0.05

Twbh, BEMEBERICBWTY, 4.445 52964,
3% DT A TNDE(ERS ),

14, FHEEBII= A~ SDAT DINIBEIRMAH
Kiz stage TEIZRTABE, stage [ TR

— 196

CBF OETEWIE A% 4dmlTH 577,
stage 11 TIFH930ml ¢ 5V & » e D BT IS
7eh, stage ek 2 &, SHICFLWET LR
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%10 SDATHE & EFIEH & DrCMROs/(sensorimotor rCMRO2) 7 [z

HELEFEH Stage I Stage II Stage III
(n=5) (n=5) (n=5) (n=2)
Lt Rt Lt Rt Lt Rt Lt Rt
0.98 0.96 1.02 1.02 0.95 0.96 0.90 0.88
Frontal + + + + + * + +
0.09 0.08 0.10 0.09 0.05 0.04 0.10 0.06
0.98 0.98 0.95 0.95 0.85 T 0.86 0.99 1.01
Parietal + + + + + + + +
0.10 0.09 0.03 0.02 0.06** 0.05** 0.05 0.08
0.94 0.93 0.79 0.79 0.72 0.74 0.99 0.97
Temporal + + + + + + + +
0.11 0.12 0.09** 0.06™* 0.06* 0.10** 0.08 0.06
0.97 0.99 1.05 1.05 1.03 1.03 1.04 1.07
Occipital + + fod + + + + +
0.08 0.10 0.09 0.09 0.11 0.11 0.16 0.17

statistical significance different from control : *P<0.01 **P<0.05

DIEEIRIBRENKT TH B4, stage iz b &,

mean . mg/100g/min

BUICIET LT 5 (EN, 12), cortical .
CBF o SDAT Y=0.6394X+40.3 r=0.7998
L% L SDAT DBBEIAN, 80, 72 %+ 40_\0 -—--AD Y=0.4126X%33.0 r=0.8377
* —-—SD  Y=0.7340X+43.1 r=0.85/
CIRAT B2 HvCE B, 72 ERRIENS 5 R LSO\
DIENTELDEE, VWANDLLIEND b, 307
L7zt C, MIHMECTHENZ BT 201307 204
P LVWHEYPH ENT, KiiF CHBRHEE» D,
W EFbNTw3 primary sensorimotor cortex 107
IR B BRSO TEL TAaL, ¥1 | . , , i
1= & 0 5 PR technical i BIEEE S " e
it 2/ min
SUT DI EHTE L, Cortical
CMRO, SDAT Y=0.0403X+3.29 r=0.6257
-~~~ AD Y=0.0175X¥2.6] r=0.6882
4] o —-— SD  Y=0.0526X 3.60 r=0.6705
15, SDAT OEE L EFFEEED rCBF/sen-
sorimotor rCBF DLE#E
RIIEFIEEE L O T, BIEECBWT
I%, stage 1, II TI2Z&Abid v, HRicEBHICBE
BT ALNZDIIMIEETH 3, HMOFEB T,
stage I CIIHEDEALIZ - 72, stage 1 B
I stage I 0:%% Ex iz, %E}q &.mm@{&beﬁ 0 10 20 30 40 50 GBS scale
LNb, &) Z ki, SDATIZHEEEDFESEIC 13 Correlation between mean cortical CBF and

BT, MEMETHALNEZDTII W& B

CMRO: and GBS scale for motor function

bbb,
¥ HEECHELET»AL N, HEETIE
16, SDAT BErEEE¥EHD rCMRO,/sen- stage Iz D AZFEH LT & A7z, X310 SDAT

sorimotor rCMRO, (DLt

DAL, FTHEEORBIEEINDS, K

ENTIE, BEWER, “bhbOLRBEIZEI % ICHHTEZEL B E S N, RABICHTEAZEIC £ Tah' -
5, BINZTRT L9, RMERT25E, Hi T, MFEFZFNEE->RIT T L) L)
BEEICBWTIHTIRZ )3 Eb > T, L T, SDATOE A IZAB O T2 %ATL
stagel TDEAGNDRIEZE, stage 1 THLELMEE T, FNLAEELZERICL UETLTWE, £
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mean
cortical
CBF P= —
50+ m2/100g/min AD 8D -P=0.00/ --P=0.05
o ~— SDAT Y=0.5{43X+46.5 r=0.8879
N -==—=AD  Y=0.4595X+45.| r=0.9473
40+ A —-— SD  Y=0.6983X+49.,5 r=10.8211
30
204
10
0 L
10 20 30 40 50 60 70 GBS scale
mean
cortical
CMRO.

51 m€/100g/min

----AD
o —-—3D

10 20 30 40 50 60 70

X14 Correlation between mean cortical CBF and
CMRO: and GBS scale for intellectual

function

N5 BHTRLE, AIEHEE, 2N EIEhB &R
LTHb,

17. GBS R4 —L & MERAH

EEFOTREBOTEHIERE & L TR T
Ju < v b 1T B D 5GBS (Gottfries, CG.,
Brane, G., Gulberg, B., Steen, G.) A r— /T
%, ZNEAWT, SDATEREBENESKEE, SF
NBEIAOKRDER &S, FAFEL 0T
EOEE L, MiRE MBI R L TEARLIZFETL
TE D& T4 (F13),

30, EBEREYTEDL 12> TR LK

TLTw3L, B#MLIETLTw 5,

18, XNAYHEHEE & BREIRACH

143 Enotae & IS ERAH & BfR T, R
&, dusely, EUIE, MWD, MREEEL &TH
flil TW5a2%, D, ENLOETE & LI,

— SDAT Y=0.0374X£3,83 r=0.7599
Y=0.02]5X+3.18 r=0.8453
Y=0.0509X+t4.11 r=0.6412

mean mg/100g/min
50 4

cortical
CBF ~—— SDAT Y=1.7104X+44.4 r=0.9005
W0 —=~-AD Y=I.1765X%38.6 r=0.9079
20 4 —-— 8D  Y=2.3157X+47.7 r=0.9150
301
20 1
10+
1 1 Il
0 5 10 15 GBS scale
mean  ™£/100g/min
cortical 51
CMRO, SDAT Y=0.1258X+3.68 r=0.7782
~=-— AD  Y=0.0530X+2.85 r=0.7783
4k o ——SD Y=0.i953X+4 10 r=0.8267

1
15 GBS scale

15 Correlation between mean cortical CBF and
CMRO: and GBS scale for emotional

function

=11 SDATEHNDrCMRONEEE
rCMRO.(Rt)—rCMRO,(Lt)

[rCMROz(Rt)+rCMR02(Lt)]/2

A%% © Language dysfunction dominant

B#f ! Visuospatial dysfunction dominant

Asymmetry Index =

(mean+SD)
EEEFE A # | B B
(n=5) (n=3) (n=4)

Frontal —0.02+0.03 | —0.0130.06 0.00£0.05
Parietal 0.00+0.02 0.04+0.08 | —0.03+0.04
Temporal —0.0240.04 0.041+0.07 | —0.04+0.08
Occipital 0.024+0.04 0.01+0.09 0.00+0.05
(ns.)

MBEMET RSN, FEQOADHEE» RN 5,
BENBEICBNTLERTH 5,

19, BIEHEE L NERAH

152 &IFHRE & DRAR T, W9 D, 41747,
DL EDORIERIEE 2 23T —-TRTAB L, A
OB MFAFIC B TLEFHICR LN S,
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X6 v 7HBENCT & MRI

20, SDATOERMHEMEE & BAH

RIZ, EAOKBEERICEZSR LML NS
W, BFEELL TwERzw,

SDATEEBEOMBEENERICEGEN A LN
Ly D% Asymmetry Index & LT L 72 (F11),
Thbb, SRHIARBER & KB ER DB
HEREL L 2L0T, ST L ERBY:
BROEEGIWIAETH B, L L, AR, ¥
b bLEMEEROBEEEEIE L VETL T
AT, MRZOEDIEIC e b, A RBEER
DOBFIWERH L VKT L2SAICE, 2ok
Btk b, L CTABRSEREEOEENEES
AT, BEIEMERNBEZIALTHE, ZND2
BN BE S A DOWT Asymmetry Index (AD %
RTaiz,

ABDOEFERROBENS LBEI AN AL T
12, EWofisEgE, SEIEEOMBRRIEEROET
RO, ENEE k-7, BEENEMERDHE
FBIATR, SERIEMFEROGNEEEDERK
WHEBDETER LN, ALIZANEE -7z,

21, EvoEnRe borCT
Fisizey 7 BEIATH L, BRI
KERICIN ey 7R EZH L T3, CTTHI

K7 vy 7WBRENORY L uwCT

EEIIFR O MR RACH

BETE,  WVEZEIC A R 2 B, IE R
AHTv5h, Tld MRI T, %31 BTEEEZ i
WCHIBEEEIC 2o CE S R o b,
COHBBZAOERY FurCT2RTAL L,
CBF T3, BUEHIETII & A KBRS S 2o &
LWIZMRENMET 2 RT3, BREEEENET
RTIEER LI RS 2 T E B (RT),

22, SDATDFE®

SDAT D #FE > + v CT % vy TORIEERACH
FiRz2FEDTHL, K FarCTE2HAWT
Alzheimer BYZEE B H O RIGRAD % B2
L7z, I BERZEL LT 62000, &
RO oo B i e tE, R AR B SR VY H = & — RE AN
HH (primary sensorimotor area) @ rCBF &
rCMRO, O THEML, RKRERDOETE, A
EESERRE L2, 2OfR, EENRECHL
T, FTstage | CIHEEEBIEEE NS,
stage IICIZMITEZE - & L ICHETEEDOEE L i <
700, WfEEK T CBF, CMRO, & HicfEFLC
{ %, ¥ CMRO, DETH»EWHTH 5,

2 bz, stage MO EIEHIC T 5 &, RITHIED
BORKBEESR TERLE T ALND, B
FBERW B BN AAZEIAEES L CHITEZEC 32
SHFE T, HEZHEEEE E STEEEIRS
N, BREERDLELAZ EEFIC LKL, R
¥t CT i Alzheimer BUCEFHE R EE O
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IR 25— U —
RIERDEATE, 55 IEATRERAHEE
RELL T, WEEIEBICHERICFRTH 5,

LI E, MID % & tfic SDAT 1220w, Ak
MF &A% 50 study 1< THIE L 2R 284
& Tniziviiz, MIDIEOWTI, % F ¥
DR LIRE HNTIE W BN, b
nNbhoF—h LHMT 5 &, SDAT TIZHRRC
RBEEDBFENBEENET, T2bbREI0Es
ETLTWL L9 THbB, THNITSBERDOITIERE
TH L, SDATOEAL, T 5 BIERMAHE
ERERTRL, BRERTWHDOTIE v
EEZTWh, 41, L LICHETE L TWwELZW
LB,

L& L, R2 o rCTiddEE i Sl 2 #m T,
ZIAbIBIZEL bITiIZiZwinds, 2kl
ELERBEOFEEH 2L T CICIIFEE
WEWLPERTCE WP EEZ LML, T2, b
NbhNr418, BEEL WD WSLERREAT
IBENDEMIC L ARLTEELEZ Tnb, Ly
L, BESCHEAINTVAERICOWTE) &
b, ey stage N ERINIc -2 BESA
ozl LTh, bitbNOERED LHE L T
ZOMBEHFNVIMFTE L DT LW EH
2Twbh, LL, )& L7256 stage 112, #h
L5, BHICCnE ) BEBEIAZBIIL THF
24T, AT DERENRVTIFTE DT v
P ERBL TS,
BRI NL I E2H->Tw5

&5, BHLICHRBES AOWE, FRICHMIEIR
RAZWWEL T, BWREICETA-TnELzWnE
BoTwis,

B H\AHE ) 7— function dementia N
B, BRBICLSABEENGTET, 2o
B, ZRMlc 7 ey - LofiEEEE T LS T
BHb, 1221, ERT U= EeATWwD
L, 7 F—NDTT )T OMEDHE & HH
ICEBEDMGFIET & 04U 2 &) R DT 5D
7,

WRERIE, FTLAREDTI—=RA b, HDT

Gtk HITTHEHL LWES

mmMmﬁiﬁﬂTﬁ@ﬁm%thw<mm
7z & 2 IXkENE bz L 912, Alzheimer JFD
t3_7/$7—w#6%%f,ﬁAﬁAﬁUo
Z 9 Vi 2T RATE 1) F— function dementia @
BRCHDLDONE S I, BERIBEWIZWERWE
R

B OETLICHEEN L ERMICE LTS b0
T¥ i,

ZHAEMO L Sz, BHEIISRE R, TEEE,
Z L THEDFER HHERER TH 2 EEHHED 3
FERADMRMED B B, FeEGTRRHMEIZ KRB & IR &
DDA A Z ATV, HAHME L RN B2 E H
MHABEEEZIT- Twb, LT, SF/INEE
I & THUR, RER, BBELEVEEIND L,
WIRE BHE, F-pEMEOEEI RN, 2D
R, REOMEMBOBEEEIZETL, 20
R, REIETL, 2L LKL LIKT IR,
bbb & MID ThHEh 5, FOMREICITIBMENR
D EHEZALA 5, 2T < TLMRIZET
L, RBLETLTw3, CTICHGZWE TY,
m, RSHEX) XY FTERDB TR EBESN
5o FZIZENSDEALDIND - T, —BDILIK,
RMAET2L L L2EEZ TS, LY,
MID T % R R BP0 L W BTEHZE Tl
Eh bz B,

B wWIoBHEcLLLERTZNTTY,
MIDN 4 D EEEDHEBOWMIELR, 5 5\id
MR DT & v Z X id, Alzheimer J/HOEA
iRMHEE VetV )2 —F v T AR
T7rPL AP LTBRENIC -2 8B DTTD,
BL=2TryA0ENFHNELT, VobkrY
N—2Y 77 A LREARE, 7T0rd—
NOBRBOBETGHZNFL (e, #icT
YERI—N, ) R ENTERE, £
FTWIEREZIT2NTTH, MIDTE 9 w9 kb
B EANLEAC, MHrEBOErfiTtaili
2

B OKIIAE, ks lichizo TEM
SDAT 723 mEitgk% RE L £ L T, primary sen-
EDHTEM L2, 21U

sorimotor cortex
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SDAT iClR6F, ARNBEHESANORY buy
CT study #1779 ¥&12, C®%0, B LU 150, &2
2159 BT DDPE ) b, FEEIZRE
2% %, 408, SDATZTAMEELEL, /727
MIDF CRETI 2L Twikhoiz, IhH
LMIDiZDWTh, L) —ERPNELTALY
PEB-TnL, L2L, SDAT Tix primary
sensorimotor cortex (3 ILESHIREF TRz T
WBRZEPHLNTED, MIDIZDWTH ERE%
EZTE0PETIBE L TR 6wk

EE R OB IRICH
B9
NEOHETIE, SDATIZ DWW TR TR T
W BDHE WAL, Ri3 Y primary sensorimotor
cortex ¥ BB WTHEBL Twb, £ NLIZH
BREFRERICEINDTEZ EHE D TH
FlhUELELRT WL —RTHE, TTDH
%, primary sensorimotor cortex & O TCBF,
CMRO, % B2 D#%%, SDATOMIERAHM & & 0
FHECHRT A 2 Lo b &, RIZEZ TS,
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