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Yett, Gomori-trichrome B ELRB L To /2, 770
TR 57 HEEX )BT,
EMME M, BMMEORTEEE, kN
ZEfa AR &7, BRMICIZER RS
A5, Gomori-trichrome 28§t THRE IR D
mahz, zaud P HG4HEITIZ, Zh

A D HEZ:s, B HUAPPNSRPUE, € ik FARPUE, D @ HIAPPCIRIAE. Bar=10,m.
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(Chemicon), ¥ a1-ACTHLIE(Calbiochem), FLL
Y& F P HIEDAKO), BLIUWMA T 7L > DL

R(DAKOY I, #NFNEALTHER L.

i. REE®

FRENER SR 70 d VS 4HEOR
C S ABORLT) vEEERY R, R0
ViR G FAEE 1 100~1 : 1,000) % F\V» TABC
H(PK-4000, Vector Lab) CHRIELRE%1T o 729,
APPD N3, Ciit, B & UA B DPURTIEL0ZE
HaE R o S - (F 2), Z=BRLIEARLIC
H 5 FERCRHE S Y b ok et STz, HARRICT
304 FEERESS VY - LDOv— 0 —FE
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Lt Zf7-72(F3) WTHOFKIZL-oTHE
BoZely, ZRNEEY B L URIEE %D
& N7z, HiSP-40, 40518, Bl a1-ACTHUETIX
ZRER OB E B I RO M S /(K 3-
BD). PiEDTEIFIZ L o TYREREEIZHEN A S
nzA, Thon7Iud FEEEHDRBE
APPR°A B DRI L BTN —B Lz 72, &
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eI —F| L T,

3. % ¥

BEREEHRFICE Y 70X I b O
BRZEIZIZAPPD BB, AR DAL LT ApE,
SP-40,40, «1-ACT, ¥ X F VL EOEELRT
IuA FEEEEAPEET AL, 62N
SORBTERAF 7Y v D OREREEEIZIZ—
BLTWAEZ LM IZSNT, R, L
SIEFREICERIL- 700X Ty FOGRE
IZAB, APP, BLU Y Y EAMHFELTVSZ
ERHE LD, bRbhOBREAHLET, &
DOHREIZADRO T 3 17 4 FIREIEER L 7258
WEDLDHTENZENRENT, JuaF
v M3, APPOLEERE, B L UApRDER,
WEBRELNAS ETHLVEREFVELRD S
LI rPRENT, T2, ThSOBRIIEY
VYV —LARBRFES L TWA MR RES
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Apolipoprotein E Gene and Its Clinical Significance
in Dementing Disorders

R AFESRIE AR
s 5 L%
A = S

1. B ®IC

Alzheimer® (AD) &, ZHRFEERETHY,
BEFTICE 1HF, Bl4F, F19FB LUE2
Fhok OB L OBEFHLMIENRT
VW5, ApolipoproteinE {5 F(Apo Egene)id,
DOPTEIFRBERER LIV ET 5EEFT
b, ApoE genellld, €2, £3BLUTed D=
DOEBELMVEETFIH Y, RIARERRE
HADE L UMEMADIZBNT, 4 DTS
VI EPHLPICENT, 4 WLBETFEDD
DOHADDRRELTHE ) DI EBEDORET O
HRERPLETH B, HREL T, <41ZAD
DIRMBREABEL, BEFHRLEFLIES
ERRFTHEEELZLN TV,

4], ApoEgeneDERMBERZHALHIZT S
HE9T, ADB L UADLUAL OBIRMEREIZB T
% Apo E gene BIZ TR 2472 720

2. FRMKEBICE T BApoE e 4L BETFD
2a: 4

HALKFEAR S L O E R AR E /21

Hlsk@bi LT\ A ADEE%, FREMED S~

¥V UHED)BEE1TR, FAREEDLRVPDE

E56%, HEATHM LUREPSP) BE12Y, N
PEFISF (VD) B 554, 7V I — LM (alco-
holic dementia) fB&25% B & Uage-matched control
R ENFE Lz, WROFIE, AD, VDB X
Uralcoholic dementia® Z L, FhFH OB Wi
WIZHE o7z, & HIT, WEMEL E—/IMER
(DLBD) D#MB W O 5 1T W BAEFI 1441 b 1
K& L7z, RIEHMERE - FHEERBRMEDY
DNA% i L, Wenhamb O FHEEIZ L W ApoE
genotyping® 17 o 72,

F DR, ADB L UDLBDIZBIT S 4 1437 1&
ETFORRIE, FNLFN33.1%B LU39.3% &3
Y hR— VBB S HEI2OR I L THEI
EBEE R L7 (p<0.00), F72, HEHEZEDPDIC
BOWTHAAELRERDPA LNz (p<0.05)(FE1 ).

X512, DLBD¥# ADDKBEEHRE(L-T 3
14 RO R MREMERLO B o450
FEZE o T28IZT AL, ADIRELED B
BIUHELLWEIIBWT, 4 LEEFOL
it, FRENS0%B & U40% & B\ EHEITR
ANz, —F, FiR%EMHED%VPD, PSP, VDB
X Uhalcoholic dementiallBW T, 4 WL EETF
EOFAEZBEIIEZED NP o G, 2),

* Hiroyuki ARAI, M.D.: Department of Geriatric Medicine, Tohoku University School of Medicine, Sendai.



9% change in interuncal distance per year

FRMEE BRI BT B Apolipoprotein E DR A 2%

1 ApoEallele frequencies in Alzheimer’s disease (AD) patients, demented and non-demented
Parkinson’s disease (PD) patients, autopsy-confirmed diffuse Lewy body disease (DLBD)
cases, progressive supranuclear palsy (PSP) patients, vascular dementia (VD) patients and
alcoholic dementia patients versus non-demented elderly controls (controls)

Mean age No. of Apo E allele frequencies (%)

(year) alleles €2 ed cd
AD 745 160 19 65 33.1%
Demented PD 68.4 34 0 70.6 29.4%%
Non-demented PD 66.1 112 7.1 83.1 9.8
DLBD 724 28 0 60.7 39.3*
PSP 67.3 24 4.2 83.3 12.5
VD 77.9 110 27 83.6 13.7
Alcoholic dementia 57.6 50 0 90.0 10.0
Controls 76.5 150 4.0 84.0 12,0

10

*p<0.001, **p<0.05 versus controls : chi-square test.

#+ 2 Apo E genotype in DLBD cases with or without AD

Neocortical pathology
C
e Age LBs  sps  NFrs ‘o Esgenotype

1 81 + 18 ++ 3/3

2 72 + 16 + 4/3

DLBD with AD 3 84 + 22 ++ 4/3
4 60 + 39 ++ 4/3

5 67 + 39 ++ 4/4

6 57 + - - 3/3

7 86 + 10 -~ 3/3

DLBD without AD | 8 58 + - — 4/3
9 83 + 3 - 4/3

10 76 + 9 - 4/4

N. S 1 The %change in interuncal distance per year in normal control

A

N 3/3

4/3 4/4
L |

ApoE genotype

subjects (N) and in Alzheimer’s disease (AD) patients with a
3/3 Apo E genotype (3/3), 24/3 Apo E genotype (4/3) and a
4/4 Apo E genotype (4/4). Each bar represents mean+SEM.

NS:

not significant.

3. Apo E gene & Alzheimer’s disease/BEZEHED
T
242 DADEE X FRIZ, Apo E genek B
HEDEATDOREE 245 L72e ADBEFEONEIE,
3/3 genotype(n=6), 3/4 genotype(n=11)3 & U’4/
4=7)TH %, BHEFOIEEIL, Dahlbeck DF
#12 X b, magnetic resonance imaging (MRI) L,
suprasellar cistern L )\ C 75 I {8l 58 3 5 P B g
(IUD) % #llzE L, IUDDEE(LFEL LTRD/,
ZOFER, UDOFELRFIR, EFaY ba—
T0.5+0.2% (mean=SEM) T & - 72 DIZxF L C,
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ADTI35.2+4.3% L BEIIFE D - 72 (p<0.00D)
B, edMNUBEFOIEC-HOBIIEGL
T, IUDEEEIIHE R AEFFRD HNIzD
DD, 3/3&3/40, 3/4L4/ARIITEELME
B LN, 43 EBIEFIE, ADIZ
BWIEERZRESCIRT L LTEET
BhweEzoh/-[&1),

4. Apo ERIZFE NI DORMEVE S HEEE)

ADEZE80L %W RIZ LA EOSHTTIE, 2/
3%125%, 2/4%1.3%, 3/3%1425%, 3/4%1425
%8B L 4/48 11.2% THo720 Lo T,
Non- ¢4 BiH46.1% % 572, L7252 T, c4
ISEETFHRETH - THADEHET HIEH
Wi o\, HREET BB ORBINE
& LCApo ERIZFHHT & F\ 5121, ADLMAL
DERMEBHE BT LApoESHTOT— ¥ D—F8
DEEFATRTH Y, BELFEILEER
bbb, 5%, WERES vEADHEER LAD
S OEWMFH~—H —OEEIEIN S,
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Senile Dementia and White Matter Lesion
— Clinical Investigation in Aspect of Cerebral Blood Flow and

Metabolism on Multi-Infarct Dementia and Senile Dementia of
Alzheimer’s Type with Periventricular Hyper-Intensity Lesion—

HAEMAZHMBE—RERE—AREHE

H EF

b A

1 e i

B

*
% B e

1. LIS

MRI- 58 % T OB EFE P& E 55 (PVH)
IEEPEREEE T LT LITBE Shision
BiIZhoTwWh, LA L, #OFPEFRIZON
TOH—LE-RBE2HIIZEE>Twhn, £
2T, PYHORRKRHEKRZHL M IZT 2B H
T, BEHPFRONKRNEBETH 5L BEEN
FHRMID) & 7 VY A4 v — B EEH R (SDAT)
ERRE L CRERAHE» S OB %217
720

2. AR A&

FEHAES L CEEFHICOASEME/IMEE
EROFERE BT HEULREEMNHER MID)
1560 & BERR M LEZEMIIT A YN, v —BH
EHIR(SDAT) L BT L 723461 2 M OMR E L
o TRTOEFIEMR - THEHEIRLEICBIT 2
PVHORBOEEIZL Y 2BIZ04EL, BRELE

1),

MIDCid, PET(HEADTOME IV) % Fi\»72C50;
B L UBOAHHRAE L ) BTN E (CBF),
RFTERRIEIE (OER), RATEFEHE & (CMRO)
%, —JiSDAT T, SPECT(SET080)!Z L % BIMP
% FV 1z ARG & 1) BETARIILFE & (CBF) % £
hZEhifllzE L7z,

3. MERR

a. ZRFEEMEREMID)DRERNKHAR

% L — 425 (Grade O~ 1)PVHEE L B L 72, WP
B — B (Grade 2~3)PVHEEIZ BT 5 CBFId
PVHIEE S L U E R EHEBICBWTHEIKE
ERLE, LT, #OECIIPVHERB LU
FEEEHEB T - L B LN, T2,
CMRO:zb T _RCOBERTETEAZ R L7z —
7%, OEFiZ EEMEMA% R L, $FICPVHER T
EEZEEERLZ@E2~4),

* Osamu SAKAYORI, M.D., Shin KITAMURA, M.D. (Lecturer) & Akiro TERASHI, M.D. (Professor) : The Second Depart-
ment of Internal Medicine, Nippon Medical School First Hospital, Tokyo.
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. Grade 1 . Grade?2 A Grade3

1 PVHOEROREE
PVHDHAE L2V A% Grade 0, Cap R BT 5% E%Grade 1, FEREERTI CERLLBE%
Grade 2, 25 IZHINEAE T CHEE LB E % Grade 3& L7z, A OKRETIE, 7 L —BEE (Grade 0~

1)PVHEE & h&JE — B E (Grade 2~3)PVHEED 2 BEICHE L LBHRET L 72,

Grade (-1 Grade 2-3
COBF T
60 *p<0.05 **n<0.01
50

404

30

F.CIN F.SUPF.MID F.INF F. PRET. SUPT.MID T. MEDT. INF P. POS P. MARP. ANGO. LAT O. MED W. M

1k

2 PVHOREIC L % £EMEMHAR MID) O F AT NI & (CBF) D& v
7p L — ¥R (Grade 0~ 1D)PVHEE L ol L7z, &% E — &% (Grade 2~3)PVHEIZ B} 5 CBFO{E T IIPVH
B X ORFEEERTL o L M CED LN

b. PIYNA T —REELGR(SDAT) O RTE SpF — BRF (Grade 2~3)PVHELIZ BT A CBFI
RIEHBR PVHHEIE B &L IR OB EHEBRICBWTEE
7o L — 8RB (Grade O~ 1V)PVHEE & Hik L 7=, & RIREE IR L72e #LC, #0OE{LIIS5HEE



OEF
70+

60+

40+

30+~

20+
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EEMER & BERE

Grade (-1 Grade 2-3
 — |
*p<0.05

1*

F.CIN F. SUP F. MID F. INF F. PRE T. SUP T. MID!T. MED T.INF P. POS P. MAR P. ANG O. LAT 0. MEDW. M

X3 PVHOMEIC X %% RIEEMLEF (MID) D /BTN EE F B HE (OEF) &\
7t U— 18R (Grade 0~ )PVHAER & S L 72, %8 — B (Grade 2~3)PVHAEIZ BT HOEFIE T CDH

RTEREMERL 72,

CMRO;
5.0m

4.0m

3.0+

I

Grade 0-1 Grade 2-3

|

F.CIN F.SUP F.MID F.INF F.PRE T.SUP T.MID T. MED T. INFP. POSP. MAR P. ANGO. LAT 0. MEDW. M

E4 PVHOREIC & 2 &3 EMHRMID) DS FTIHEE % HE 2 (CMRO2) D&\
7 U—¥EBE (Grade 0~1)PVHEE L IEBEL 72, HEERE — EFE (Grade 2~3)PVHEEIZ B} 5CMRO:1TTXT

DHFFTEAE L RIEIIH o 72,

PER(MID) & Ff%, BITHEERTD o & b <
mEOLNES5, 6)o
c. BRESEICOVWTOES
SRABEWHF(MID), 7N INA < —EEE
FiR (SDAT) CORITAEREE 2R3 5 WA

ERERNOBTRAEERBEOLIHIL, &b
ISR — S (Grade 2~3)PVHEE T L D &
N7zo FIZSDATIC BT 2B EHEERNE T
CH®EPVH(Grade 3)BITho7ze —F, BIL
JE, $ERFEE Vo - EBRBOLEIIMIDTIE
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CBF
60

50

40

0 o

F.CIN F. SUP F.MID F.INF F.PRE T.SUPT.MIDT. MEDT. INF P. POS P. MARP. ANG 0. LAT 0. MED W. M

Grade 0-1 Grade 2-3
*p<0.05 **p< 0. 01

*k

X5 PVHOREICL BTN Y A v —ELEEER (SDAT) O R PTHKIML 7 2 (CBF) DV
% L — ¥R (Grade 0~1)PVHEE & JLBE L 72, &K — B (Grade 2~3)PVHEE 12 B1F A CBRIZPVHIEE B
IUTRTCOBEEBII B CRESR L. 2L TEOEIIE, SREENE R MID) & [F4, AisHE

FHTH- LMD LN,

AR — B (Grade 2~3)PVHEETE (D LN
LD LT, SDATEETIEIE S 2 i B
W dr o7z, MIDOERORERE % BA)IR R
AT EAEMEIIERICOBELET L, &
B #PVHE 23 5 BEEHIR B AMID T L %
(BHBENDLDIZ3T LT, SDATTOEEPVHY]
IIFREA DA 22 BRI RN ILENIZE {BD
bh7z(&1),

4. & R

a. ZRFEMERMID) &7V T—E

EEHFF (SDAT) EDHLBAIZDONT

L OB T, MIDIZ BT HHEE - &
PVHEEDPVHEEDE L OiHEZE % T, & L/-OEF
O LF £ CMRO: DT % £ - 72CBFOAL T i,
MIDIZ BT ZPVHOFAE DSPVHIEIR O 4 % & F
WEHERE 20 & LEE T 5 Bt
FHEEBERLT5D, —7F, SDATOPERE -5
FEPVHEEIZ B HCBFOR T b A 58 35 fe 2 58
Tho kb RDOLNT VD,

DLoEREISEBEERRRMID)B U7V
I 7 = BIBEE R (SDAT 12 B APVHOTE

AT NG FIEETERE & ol & L 72 it
TeRBETEIEERLTVE, €L T, HIHE
EMROBTIIEMEAER, BHBREOHRE
EVo LHIEEREIL L > TOETIT SR A,

b. ZRBEMEREMID) &7 YNS < —F

EEHRSDAT) EDERIZDNT

ZRMREEG M) 2R IZED BT
13, PVHAHIES & ORTSHEERT IR D303 C O CBF
DIEF LOBFD LR IR E & L WwHiM) T
FTTERDOLNTEY, PYHIFEE TOMKERIR
REDRR S BLA I B DR LT B
ZEERLTWA, Tabh, MIUIBITAPVH
BB IMMELOFE L FABEOEMRYE % R
THLOTHY, MIDIZBIF BPVHOFFTEII
REEMERELTWE LWL D,

—7%, PET% B\ 72SDATOHOMEDOTIZ,
SDATHHRHAZ BT HCBE & CMROTH (235 f L
THBY, OEFO EREFED LN TW AW, &5
AT ORRORKREREH TS, BEAHIRG
TEELPVHZ 27 HERIHMID T LR %
CROLNDDIx LT, SDATTCOEEPVH
DFAITFRETIIERELCEDONT
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6 ZREBESREHRMID)B I UT VYN, 7 —BHEFHRSDAT)D
MR TSRS & i 2 B Lt EE 1R
EEOMIDEEPVHS] TR EERIC BV THROMKET 2R L Twa, FICHEETREERKRE
EHTRTB L T—RAERHH W ARDCRT) TOMKRTIRAED LN L. FROSDATEE
PYHBITII RO - #IEAT COMMBEKT #3720 578, BISEEHREHERL &L O —RMEEEHEC
OMFIZERZNTWS, HRIOSDATHFREEPVHA Tt —RHEEBE COMKIIHEN RN Tn D
%, SDATERFEPVHA & 27 ) giHEZEFREIFIRO MK IER AT i,

*1 ZXRBEEMERMID), 7V A v —BEERESDAT) DEEKE &

MID SDAT
PVH(N) | Grade 0~1(7) | Grade 2~3(8) | Grade 0~1(25) | Grade 2~3(9)
Age(SD) 71.08.7) 74.93.7) 68.9(7.7) 74.3(71.2)
Sex (M/F) 3/4 1/7 5/20 1/8
HT (%) 4/7(56%) 7/8(88%) 7/25(28%) *2/9(22%)
DM (%) 2/729%) 4/8(50%) 3/25(12%) 1/9(11%)
HDS 13.9(4.3) 10.6(5.1) 9.9(7.1) 3.7(6.5)
MMS e _— 12.3(7.8) 4.50.7)
Delirium 2/7(29%) 5/8(63%) —_—
Grasp.rfx 0/25(0%) 5/9(55%)
HDS>20 2/7(29%) 1/8(13%)
10-20 6/7(71%) 5/8(63%) e e
10> 0/7(0%) 2/8(24%) ——
Stage 1 13(52%) *2(22%)
2 11(44%) 1(11%)
3 1(4%) 6(67%)

BELZPVHE BT A BEHEFIMID TIEHENSCEDOONLDIIHLT,
SDATTOBEPVAGIZ AR ETFICEEMICS (B LNz, £72, SDATDH
ER L ) hRREOPVHE RO 281, Wb SIED B & SEREEMEO/NME
FEELEL T,
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PAE DRI, MIDESDATIZRBIT APVHOR
EBEVPELRLITREEETRKLTVnD, 25IC
SDAT#HI & h BELRPVHERAD /- 26l Th
bEMEDOKE & EAEFEEO/NMEERLFTS
B, SDATHMBICALNAPVHERKLH D
PVHOBRKRPE L2 2 BEERETH LD TH
2LbEZOND,

5. b HIC

SEOMET T, SRBEEMFRMID) L 7Y
NA = —BIBEES (SDAT) COPVHIIR & 5 75%
BEAEME I L o TIBIT 5T R R L7,
L% LMRI- TR8FRENE D b D BEHRZEN £ 4%t
BEz AL, PYHERREOBBET L)
T 5z, EEEENEEERASBESHE L
WHELERFEZMEAZLENHLLELZ LN
5o

X ®

1) lida H, Itoh H, Nakazawa M, et al.: Quantitative
mapping of regional cerebral blood flow using io-
dine-123-IMP and SPECT. J Nucl Med 35 : 2019—
2030, 1994

2) HEFE B EL K s B 32 BE
EEEESBEVE) O LS X R L
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1 Alzheimerii & £ FAELE AR MID) BF 2 BT 5 PoRMBIDE &
Control Alzli\:exzzr s MID Total
40 14 20 74
Evoked (97.6%) (58.3%) (90.9%)
o 0.05 0.05
p<0. p<0.
not I—_ ——| l’— —I
Evoked 1 10 2 13
(2.4%) 41.7%) 9.1%
Total 41 24 22 87
#£ 2 ParkinsonfHEEIZ BT ZPoRINGFIDOEIE
Control PD PA Total
40 4 21 65
Evoked (97.6%) 40.1%) 91.3%)
Fo 0.0 0.01
p<0.01 p<0.
I
Evoked 1 6 2 9
(2.4%) (60.0%) B.7%)
Total 41 10 23 74
PD : FiRA&HEGI, PA | HiRFEESHEH.
Case M. K. 77yrs M DAT N90-0959
Pa
before MP therapy
dweeks after start Pb ~
of MP therapy
4weeks after cessation
of MP therapy /\/
Na
|+O. 5uV
10msec

Nb

2 Methylphenidate?¥ 512 & 52 MAEPE DL CCR® X ) 51 H)
LB rEET, B RS 40E%R, TE IS5k 4%,

EUMEBORELRATALCHEERRI L L 5. B
Z2 HbNA9, FOBEMAEPII OB ZBRET 1. MAEPIZ L BBICHE L THRE L
FEERFNE, BheFEE V- FREOE

BeRDHIDIERZHDTHHALLZV,
BELLBHBEEZRIL D 5,
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BL, 2V UEFEICL)FRIET S,

3. Alzheimerf® % Parkinsondi® 1235 17 5 EIRoH
BERE PO ORI E L VIRIBE T 25584
L, THGERERER2) v E8iE=2—O
VOBEFRMTAEEZLND,

4. e FORBRAMBELRET5HE,
MAEPIZ & o TEFDHHE L 7 2 WBRAIRIER O
BT A2 L ATEETH 5,

[#RMAEE] TR L FERARFRHEL
§—HREME L KEEERE, FHEmL, BB
KEEZNE MEEOATF, BINBE, BE
L, FHER.
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Presenile Dementia ; A New Type
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v—HEE Y ZIRTH DY, 1987TEIZAL—F
> ®Lund Group?t, TN & CIIEERIBIC54E
W D ROES & LT STz
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HRREL, TEEE, REEE, SEEE
R%E, )
EAGEGE, ERG
P22 B R
BE Bt (5818 0 )Kat, v & KEH
Bk IE'#, SPECT . BIBEZE CUBHMET
258 0 8E(3 ~178)

- BISREEVAR (RE)
GEE 3]
BUSHEER B O MRS MIRE L T & MR AR IR EE (B2RE)
FETHED ) +— P EE)
BYWE, BEOMBMIEREL 7)) 4 — ¥ &)
oy 7B R AL W

(Brun A & Gustafson L : 1987, Neary D : 1988)
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* Yoshio MITSUYAMA, M.D.: Professor, Department of Psychiatry, Miyazaki Medical College, Miyazaki.
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Group B : ¥'v 7%
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Group D : BB = 2y 0 VBB EE) FiIR

(Mann DMA, et al. 1993)
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Alzheimer Disease Animal Model
Induced by #-Amyloid Protein

BEBRFEFMERES - MERRERE/ &8
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1. U BHIC
AODOERILE & S IEERERDOBE I
HEQCEMLTBY, —KHAESHEL Y DOD
Bho EFEFFRODTH TN NA < —Elf
RAD)E, ZORFBED L{bhoTB5T
BEOELZABELBLEWETND 2, BFRE
OFIRPIEEIZHE L VIR TH b, £k, ADE
WernE LCE, ADBEIHL Y <L 20 b
BTOT72FNaY) » (ACh BRI EE %
FIFTWEIENS, Ty FORNEEROE
KB - ALZBRBEYET VR EDPH IR T
E7:(&1)o LH»LADTIE, AChEENMAIRELL
AOMBRSFRIZBGE I TBY, BU%E
FhTRehorz, Lizh->T, HEWRADEY
EFVRERT AL EIHANIIEREI DS,
ADETFNVEMIE LCERTHADIE, #iTH
THREMEMOBE TH 5 ADDFRIEH L IREED
BREPREL, 2oR2IIELCRENERO
FTRCEFRRILLDEZELZOLNE, £2Z
RL7-E 912, ADTIE Y 7 AB & UHiEHR
OER%E, EAVE, HRFEGHERLS L 0Nz
FAEMASREMNERTH Y, HE, FOEANE
DETEHERMEL» -7 I, FERATHLZ

1 Preparation of animal model for Alzheimer’s dis-
ease

A. Animal model accompanied by cholinergic dysfunc-
tion
1. Chemical antagonism by antagonists for muscar-
inic and nicotinic acetylcholine receptors
Scopolamine, mecamylamine
2. Chemical lesion of basal forebrain cholinergic
neurons
Excitatory amino acids {ibotenic acid, quisqualic
acid, AMPA ( ¢-amino-3-hydroxy-5-methyl-4-
isoxazole)}
AF64 A (ethylcholine aziridinium)
3. Electrocoagulation of basal forebrain cholinergic
neurons
4. Cutting off fimbria hippocampi with knife
5. Continuous infusion of anti-nerve growth factor
antibody into cerebral ventricle or septum
6. Choline deficient diet
B. Aged animals
Aged animals
Senescence accelerated mice (SAM)
C. 3-Amyloid protein model
Transgenic mice (Over expression)
Continuous infusion of 3-amyloid protein
D. Phosphorylated neurofilament model
Cyclosporin A
Repeted subthreshold brain mechanical injury
Aluminum
Buffy coat fraction from Alzheimer patients

* Toshitaka NABESHIMA, Ph.D.: Professor & Director, Department of Neuropsychopharmacology and Hospital Pharmacy,
Nagoya University School of Medicine, Nagoya.
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§ 2 Pathohistological and neurochemical characteristics of Alzheimer’s disease

+ Memory impairment
- Synaptic and neuronal loss

- Senile plaques(deposition of 2-amyloid protein)
» Neurofibrillary tangles (deposition of phosphorylated tau-protain)

» Granulovacuolar degeneration

+ Decrease of cholinergic markers, catecholamine, neuropeptide Y, somatostatin

3 Toxic effects of B-amyloid protein in cultured cells

Cultured neuron cell death

swelling, vacuolation, clumping and shrinkage of cell body
increase of intracellular Ca concentration

increase of A23187-induced Ca influx

fragmentary, dystrophic-like, tortuous, swollen and beaded neurites
increase of membrane conductance

Cultured fibroblasts

disappear of 113 pS K current

disappear of TEA-induced Ca influx
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) 90
& 80
0
Q 0
g 50
< 40
2 30
§ ?8 *p<0.05 vs vehicle
w0

1T 2 3 4 5 6 7 8 9 10

Trial No.
—O~ vehicle y
—&- 3 pmole/day
—m- 30 pmole/day _ﬂ‘-amyloid protein (1-40)
—A- 300 pmole/day —!

1 Effects of f3-amyloid protein on the perfor-
mance in the water maze task in rats

B OIRERIC (] pA2)F T 2D
BEN, FERENEAT S LEEEENE
CHZEEHRELTNSY,

ADTIE, KEDB-73ITA FEHOAMHY:
L B0TIERLS, MEOL-TITAL FEAN
BAIRAICIEE LT, ZOKE, Ee ot
L2 - MBFNEPER SR, 28 - T8
BEIMZLOTIIRVWHrEEZT, bhibh
1 1 BRRT 472 0 0.54~54.1ng D B (1-40) % 2 A
iZb72o Ty POBRBRANREEI =R T
R U CRRRAISEA L7, '

B (1-40) % 150 FIFHRACIEARBIE L, Mi%
BHL, g-73IuA FEAIBAICIEE L T
EREIDERB-TIOL FHAEFFEHLTH
R7zkZ A, p-7I0M FERAIAMEES &
CHERIZIEE LTz, L, BEARIIE
BLTWwWarol,

2T . REERE LT, p-7I0S NEY
EARIZ, BT 2B O%E, Kkl
Y, SHHABETERELTo72. BhoFEE
T}, MEEOT Y LT, BT AER
PFELABD LN, BEZELE &b ICERITHE
DEMATEFT H 2% 505, B (LA0)FEABE T,
BRI REE L H_EBRICE, o7,

AEBEE T, HEEOBY TIZIIRE &
DiEFTZ &L 0 T— NV F TOBKBEIEL
CHEME LTz, pU40EABETI, HEIEEL
TEHE - EEEEISFED SN, 300pmol/dayiE A
BCTRABRIOEKERFSER L2 1),

SEWERFE I, FERLOERELH

o
S

Retention %
g 3

N
el

0 3 30 300
B-Amyloid (pmol/day/rat)

E2 Effects of continuous infusion of f -amyloid
protein on the performance in passive avoid-
ance task

The task was carried out on day 14 to 15 after the
start of infusion of S-amyloid protein. Retention % is
the percent of animals per group that showed a step-
through latency of 300 sec or more.

¥ 2=11.551, «=0.0091.

TEYOEEERDE s, WMBEB LB
(1-40)33 % U'30pmol/day?E ABE T I260~100% &
ZDERO LNLh o 72h8, 300pmol/dayiE ARET
1325% L A EIET L, %% - iiBEEI D
SR 2)9,

£-7 384 F&ERAD (300pmol/day) DIEA% 2
AMET =%, REL, 2BAMRKICET - B
ERE Lo b2 s, KRBEFRETEAREL
28 - BREESEO SN, EARTOF
NHAREEOREND kb oz, SEIH &
FERETRAELEBEIRDON o,

FROWEEER L LTRE, 92, IRLRE
Bx OB MERVBRESNL, bbhOEF
VEMWITh, hole-boardiBR 3 & Usocial interac-
tionFER T, NLEOIIEIHML T /29,

MR LEMZ L L Tid, ChATIEMDS, B(-
407 EAE BiZBWT, BINEEB L UHEEI
BVWTET LTW/225(F 4), ChEIX, R
B, WEKRE, BEfEBLUEBRRCHEL:
TRTCOFMT, ZBER T hdold Ihh
BREEORE, p 40 % 2 BRI IHE
Ak, 2ABKREL THBRINA, in vivo ¥
BEICED, B A0EAFEOHEZEDE D
BT ABBIIOWTHRE L& 3,
AChB I U PR3 U OEBEEREIILEVIIE
DoNGhol, LML, BEBEOKTIZL D



B-T3IUA FEEIZE BT VINST—HEMWE TN

4  Effects of S-amyloid protein on choline acetyltransferase (ChAT) activity in the various brain regions

ChAT activity (nmol/min/g protein)

Frontal cortex Parietal cortex Hippocampus Striatum
vehicle 974.56+24.15 718.86+45.36 899.651+56.94 404167 +691.58
B -amyloid protein

3 pmol/day 849.59 £ 28.05%* 647.46:+45.44 826.03+67.81 4309.651+253.18
30 pmol/day 833.70+£53.32* 659.051+-43.96 814.70+129.62 4244.76 +206.84
300 pmol/day 895.83+43.40 714.82+67.59 739.03 +45.66* 4317.95+344.61
*p<0.05, #*p<0.01 vs. vehicle.
(A) (8)
2.54
Tg g 2.0
2 2.0 k)
£ T 1.5
§ 1.5 §
Q
2 10 ** g 1.0
g 2
o |
»g 0.5 § 0.5
3 00 15 5 30 4 75 90 105 120 2 0.0l — ———
Lo BN 0 15 30 4560 T € %% "60—30 6 30 60 % 120 150 180

NIC (min)

NIC (min)

3 Effects of nicotine(NIC, 3 mM) on the release of ACh(A) and DA (B) in the frontal cortex/hippocampus
and striatum, respectively, of vehicle (0)- and s-amyloid (@)-infused rats
Ringer’s solution containing 3 mM of NIC was applied to release ACh and DA for 30 and 60 min, respec-
tively. Each point represents mean ¥ SEM., Significant levels; (A)Group F(1, 92) =6.866, p<0.05(two-factor
ANOVA), **p<0.01(Scheffe F-test), (B)F(9, 64) =2.267 p<0.05(two-factor ANOVA).
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Pathology of Dementia in HIV Encephalopathy
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deficiency virus (HIV) DEIENBIRIC L 25608
AIDSDH0%IZFRH S, Z OBAITHFICHIV
B & Vb T b, & OHIVERE DIRIERAE
BARETH Y, HIVIE ORRZEIR e Mio%
FEORERET BN T 59 2L CEELER %
BitT250EBbNS,

B ETIEF IR SN T HHIVRED
EFEETL, KICHIVREDEB 2 @AM L, &
BICHIVRE O REMBICEE T 2 5aNbh
bhOEERLHBET 5.

2. HIVREDES

HIVIRGIZ & o TRSET, BEHET,
B, A%, B8, REHR, mRREL %
Bo MEHERE Ui, MUBORRE, xRS, R

B, BTE R & OSERIEREE L/ NNERZ &
MAHHLNLFEELTT, MEEERERSIRER
REZVERICBVWTHRD LR, BEIEED
HTHETH S, FZ0OBWHEIE, [HIVEE
fEHIVEIR, AIDSHEIR T 72 ZHIVE MR &
X, BED LI BABREEICEEL &7
RS LI BHEENERNICRDOLNLY
&, FRETHOTEH LOREBEIYED S
B Bicbizo TEITL, HIVERBEDAIZZh%
FHHPTELEBRORRPENEEEV ), I
LEBNT L0 0REEL L CTIIMERBED
BREPLHROE BRI LMERE EBHA] &E
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3. HIVEEBARGIOERKFRR

IR | FET-EE274 Ohomosexual D B ¥,
19934 9 BICIREBENIRE 0, FEI1ZRICAT
BORSEYVEBREREL S L) ICh o7z, 19944
1A, STEESHERL, EVERIILIEER
Bz ABEL 720

ARRBSIRIE | AR CREFOLBREMES
ERICEERA LN, MRBEINIIIERITIH

* Kazuo NAGASHIMA, M.D.: Professor, Second Department of Pathology, Hokkaido University School of Medicine,

Sapporo.
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Asymptomatic Cerebral Infarction
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* Shotai KOBAYASHI, M.D.: Professor, Third Department of Internal Medicine, Shimane Medical University, Izumo.
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* Satoshi TAKAHASHI, M.D. (Lecturer), Noriko SATO, M.D., Hisashi YONEZAWA, M.D. & Hideo TOHGI, M.D. (Profes-
sor) : Department of Neurology, Iwate Medical University, School of Medicine, Morioka.
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Alcohol-Related Cerebral Damages and Dementia: A View
from the Statistical Analysis of 1428 Cases of MRI Image
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1 Age-related distribution of risk factors in dementia patients (presented by %)

age  sex No. of
patients [HT HL AL OB HS DM

IHD APO CT

GBS BT GU TB HRS MK

20s

30s

40s

50s

60s

70s

80s

MMM TOZ

0188~ (3 —~(0) = (7 —(19 —RO) () ~ (D ~() =) () = (8 ~(4H (D —() =)
01| () =(§ (9 ) (D () () =) =) =) = (8 =(D) = (=) = (=)} = ()
4(185)| 25(7) 7518 —@1) 50(1) ~@6) — (4 () ~(D =) (D =7 —(7D = (D) = (=) (D
1138 —(3) —(10) —(6) —(16) —(3) (D — (=) () =(=) (D = (5 (D = (=) = (D —(D
4(198) | 25(22) 50(32) 25(45) 2523) —(23) —( 9 —( 1) 25(=) ~ (=) —( 4 25(10) —(4) — (=) =( ) —(
2(166)| —(15) — (28 —@80) —~26) —(6 —(2) ~ () = (D = (D ~(H50(2) —(3 ~ (=) ~(H ~(2
25(155)| 68(33) 28(23) 76(50) 20(20) 28(21) 28(11) 8(3) 32( 4 8( 1) —(1) 16(6) 12( 9 ~(-) 4(2) 4(3)
27(202)|33(38) 37(50) 15( 2) 37(36) 4(4) 7(7 — (1 7(D1L(5) 4(5) 4(2 —(3) —(4H 42 4D
72(118)| 60(54) 33(31) 67(41) 19(30) 22(21) 25(18) 7( 8) 18(4) 6(8) 7( 9 8(8) 10(13) —( 1) 4( 4 6(4)
64(188)| 47(46) 66(60) 3( 1) 3047) —( 1) 13( 7) 11( 6) 11( 2) 13(11) 3(5) 9(2) 6(4 3(11) 2(3) 3(3)
77( 42)| 61(62) 32(24) 49(50) 13(19) 19(21) 22(17) 17( 5) 19(17) 12(10) 3(5) 5(7) 624 8(7) 6(17) 12(14)
103( 68)|77(62) 67(60) 1( 4) 44(34) 1( 4) 10(10) 10( 7) 11( 2) 13(13) 11(6) 2(3) 7(6) 6(—) 4(4) 5(6)
33( 6) |64(33) 30(67) 52(17) 9(33) 15(—) 15(—) 18(-) 12(-) 1560) 6(—) 9(=) 3(17) 9(—) 9B33) 3(-)
41(6) |76(17) 63(0) 2(—) 34(33) 2(-) 15(=) 20017) 5(-) 12(17) 1247) — (=) 2(=) — (=) 707 —()

Total M 215(892) | 60(23) 33(23) 57(35) 16(20) 20(20) 22( 8) 12( 2) 19(2) 9(2) 4(3) 8(8 7(6) 6(3) 6(2) 7(2
F_238(911)| 63(26) 62(36) 3(4) 37G30) 1(4) 11( 4 12(2) 9(1) 13(5 8(3) 4(3) 5(3) 341D 4(2) 3(2

Figures in () show non-dementia group. This table shows frequencies without considering the overlapping of risks. M :
male, F : female, — : zero. HT : hypertension, DM : diabetes mellitus, BT : brain trauma, HL : hyerlipidemia, IHD : ischemic
heart disease, GU : gastric ulcer, AL : alcoholism, APO : cerebral stroke, TB : tuberculosis, OB : obesity, CT : catalacta, HRS :
loss of hearing, HS : heavy smoker, GBS : gall bladder stone, MK : gastric cancer.
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22 Logistic analysis of risk factors for dementia

Possible risk Logistic ~ Standard Relative  95% reliability

factors parameter error t value p risk range
Sex 0.105 0.181 0.582 0.56 111 g78-- 159
*hE - Age 0.133 0.008 16.612 p<0.00001 *** 114 112 116
*#*  Alcoholism (AL) 0.774 0.272 2842 p<0.004+* 2.17 127--- 3.70
Hypertention (HT) —0.019 0.171 —0.114 0.91 0.98 0.70--- 1.37
HT and AL —0.152 0.326 —0.465 0.64 0.86 045-.- 1.63
Hyperlipidemia 0.283 0.163 1.738 0.08 1.33 0.96--- 183
Obesity —0.273 0.173 —1.577 0.11 0.76 054--- 1.07
Ischemic heart Ds 0.194 0.271 0.713 0.48 121 071-- 2.07
Myocardial infarction 0.849 0.703 1.208 0.23 2.34 0.59--- 9.26
Oliabetes 0.322 0.215 1.499 0.13 1.38 0.91--- 2.10
Brain trauma 0.432 0.305 1415 0.16 1.54 0.85--- 2.80
* Cancer in Gl 0.554 0.268 2.069 0.04* 174 1.03-+ 2.94
*#%  Cerebral stroke 1.901 0.272 6.983 p<0.00001 %% 6.70 3.93--- 11.42
* Chronic renal failure 1.433 0.554 2.587 0.01%* 419 142... 1242
Heart failure 0.988 0.551 1.792 0.07 2.68 0.91.+- 7.91
Heavy smoker —0.067 0.260 —0.258 0.80 0.94 0.50--- 156
Gl : gastrointestinal system in total. * 1 level of significance.

3 Logistic analysis of abnormal MRI findings contributing to dementia

Possible risk Logistic Standard Relative  95% reliability
factors parameter error tvalue p risk range
Cortex

frontal atrophy * 0.225 0.081 2.769 p<0.01* 125 1.07-- 147
temporal atrophy ~ ** 0.368 0.010 3.687 p<0.001%* 144 144--- 1.76
sulcus dilatation 0.172 0.109 1.581 0.11 119 1.19--- 147

White matter
T2 high spot 0.158 0.083 1.894 0.06 117 1.79--+ 1.38
lacunar infarction 0.188 0.104 1.797 0.07 121 1.21--- 148
leukoaraiosis 0.028 0.091 0.307 0.76 1.03 1.03--- 1.23

Ventricle

LV dilatation ke 0.424 0.099 4.302 p<0.00001%+* 1.53 153+ 1.86
3rd ventricle —0.017 0.098 —0.169 0.87 0.98 0.98:- 1.91
inferior horn 0.050 0.146 0.342 0.73 1.05 105+ 1.40

Basal ganglia
T2 high spot —0.050 0.098 —0.513 0.61 0.95 0.95--- 1.15
lacunar infarction ~ *¥* 0.301 0.090 3323 p<0.001%* 135 135+ 161
leukoaraiosis * 0.240 0.101 2.368 0.02* 1.27 1.27--- 1.55

Hippocampus
hippocampal atrophy ** 0.668 0.189 3.537 p<0.001%* 1.95 1.95--- 2.82

Pons

T2 high spot 0.045 0.122 0.366 0.71 1.05 105+ 1.33
facunar infarction —0.008 0.177 —0.043 097 0.99 0.99--- 140
leukoaraiosis —0.043 0.116 —0.370 0.71 0.96 0.95--- 1.20
LV : lateral ventricle. * : level of significance.
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B 1 Appearance rate of dementia in male alcoholics (black bar) and in male control group (shaded bar)
Control group had neither alcoholism, hypertension, nor hyperlipidemia. Alcoholic group is without
hypetension nor hyperlipidemia. Statistical difference is shown only in sixties. DZ : dementia, AL : alcoholic
patients, p : by Fisher’s test.

rate of DZ
100%

Control
| S

80%

g

60%

40%F

20%p

l Os Os 40s 60s 10s 80s age

2 Appearance rate of dementia in hypertensive male alcoholics (black bar) and
in male control group (shaded bar)
Control group (n=431) had neither alcoholism, hypertension, nor hyperlipidemia. Hypertensive alcoholic
group (n=215) is without hyperlipidemia. Statistical difference is shown in fifties and sixties. DZ : dementia,
AL : alcoholism, HT : hypertension, p : by Fisher’s test.
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3 Age-related apperance rate of dementia in female hypertensives
Hypertensive gruop (n=128) has no history of hyperlipidemia nor alcohollsm. Female
control group (n=509) has none of those three major risks. Statistical difference is shown
over seventies. If patients over sixties are compared together, significance level is p<0.001.

HT : hypertension, DZ : dementia.
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#1 Examinees

Lesion of Sex Brain Course from
the brain Cases Age M/E HDS atrophy  stroke(years)
by Xray CT +/—=

Bilateral 33 67+ 98 26/7 191%106 22/11 17129
Left 91 62+100 64/27 209+10.7 50/41 1.0+1.9
Right 65 651+ 94 48/17 253+ 86  43/22 22422
No lesion 19 63x110 13/6 261%107 9/10 28+55
Total 208

%2 Hasegawa’s Dementia Score (HDS) in each type of the lesion in the CVD

Lesion in cerebrum Bilateral

Left side

Cerebral atrophy
DS @ | e @
0—10 7 1 11
(Dementia) 31.8) ©.1) 22.0)
10.5—215 6 1 11
(Predementia) 27.3) .1 22.0)
22—30.5 9 4 19
(Subnormal) 40.9) (36.4) (38.0)
31—-325 0 5 9
(Normal) ©) 45.5)** | (18.0)

Right side No lesion
=) ) = G Q)
7 6 0 0 0
17.1) (14.0) ©0)* (V) (1))
10 8 0 2 2
(24.4) (18.6) ©0)* 22.2) (20.0)
15 19 9 6 5
(36.6) 44.2) 40.9) 66.7) (50.0)
9 10 13 1 3
22.0) 23.3) (59.1)** 11y (30.0)

#%p< 0,01, *p<0.05, (%).

B 1 Rigion of interest(ROI) in IMP SPECT
r: right, | : left, f : frontal lobe, t : temporal lobe, p :
parietal lobe, o : occipital lobe.

fifi 2 4 — )V (HDS : Dementia 0 ~ 10, Predemen-
tia 10.5~21.557, Subnormal 22~30.5/%, Normal
31~325m)2 & DiTh iz, RINEEROHEM
LHDSE DREEZFR2 IR L7,

A ) PRI T 5 V3 Bk 1 655 P 2 FB 2 L Ni-isopropy -
p-["B]iodoamphetamine (IMP)222 MBq% #E L,
3001 IZSPECTRE (H&ER T Vv X7 ]
GCA-601E, WREHEDIZL o> THRIRL 726

rCBF{3Kuhl & YD 77 | 2 Rt B AR LR ML 2
Al RESDOFHEITE Y, HREEERE ROT
(Region of Interest) 72 A fiti +-%k6 ROID £ 5112 ROI

OWTEHI & NA2(F'3) . IS E X5 Ifron-
tal lobe, parietal lobe, temporal lobe % & UNiZoccipital
lobelZ E £ THREFLA=(E 1),

3.8 OB

D EEEREICBNT, ERBERICHK
BB, NENLE-/-BEOHDSIZ206L
1075, WMEBEREO R WVEEOHDSIE21.3+10554
ThY, EEER Lo, FEISEMHICHS
BEZFNEN23.618.74, 28.8£7.1HTH
h, REYVEREI LR, 7,

REDPAEERKRERICFARICED S h, ME
HD D HEFITHDSH D » & K 1524935
THh, BMBEREEDRVWEEDOHDSIZ269+
905 THo72(E2)
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%3 Estimation of Cerebral Blood Flow by Single Pho-
ton Emission CT(SPECT)

SPECT was performed using the digital gamma camera,
immediately after the injection of 222 MBq IMP into the
cubital vein.

At the same time, the arterial blood was drawn continu-
ousty for 5 minutes from the contralateral cubital artery to
estimate the radioactivity of the blood.

The rCBF(F) was calculated by the formula devised by
Kuhl.

F=100RCb/(NA)

F: m{ /100g/min,

R is the constant withdrawal rate of arterial blood in
m¢ /min.

A is the total activity (5 min) in the withdrawn arte-
rial whole blood (MBq).

N is the fraction of A that is true tracer activity.
With IMP, the value of N was measured using
octanol extraction of the arterial blood refer-
ence sample ; with labelled microspheres, N=
0.805.

Cb was determined by tissue counting in a well
counter ; in human subjects Cb was by scan
(MBq/100g).

Two factor analysis of variances.

F=4.479. p<0.01

HDS wrex
32.5F M
30.0F 28.8+7.1
26.9%9.0
25.9%6.8 26.2£6.5
23.6+8.7
21.3%10.5
20.6:10.7
20.0}

15.2+9.3

10.0f

O &G R R B Ba on oa

B2 Comparison of HDS in each lesion in CVD with or
without cerebral atrophy
L : the lesion in left hemisphere, R : the lesion in right
hemisphere, B : the lesions in bilateral hemispheres, O : no
lesion in bilateral hemispheres, a : atrophy, n : non-atrophy,
T : test, *++kp< 0,001, **+*+p<0.005.

HDS
32.5F
30.0F
20.0}
10.0F Y=32.86—0. 164X, r =0. 165
* p<0.05 n=208
0 1 1 t
25 50 75 Age
3 The correlation between HDS and age in CVD pa-
tients
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X4 The correlations between HDS and rCBF in each ROI in CVD(the lesion in the left hemisphere
with or without cerebral atrophy)

r:right, 1: left, £ : frontal lobe, t : temporal lobe, o : occipital lobe. *#*¥p< 0,001, ***p<C0,005, *p<

0.05.
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[ 6 The correlations between HDS and rCBF in each ROI on CVD(the lesion in the right hemisphere
with or without cerebral atrophy)

r:right, 1 : left, f: frontal lobe, t : temporal lobe, p : parietal lobe, o : occipital lobe.
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7  The correlations between HDS and rCBF in each ROI on CVD(the lesions in the bilateral hemi-
spheres with or without cerebral atrophy)
r:right, 1 : left, f : frontal lobe, t : temporal lobe, p : parietal lobe, o : occipital lobe.
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[{18 The correlations between HDS and rCBF in each ROI in CVD{no lesion in the bilateral hemi-

spheres with or without cerebral atrophy)

r:right, 1: left, f : frontal lobe, t : temporal lobe, p : parietal lobe, o : occipital lobe.
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