(F &)

B Alzheimer JREBZE DXV VYV T7 Y VSR
IOV T DRRES
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NEW o EE O B
EEER =@ HEE

EE I A4v¥Z) (IMZ) & 'BILIMP O SPECT (2 X V), BHEID Alzheimer & (AD) BHED XV

T XY %R (BZR) & BMILiEE (CBF) (DWW T

, —HIMREERZEOIREMOMEE I E LT

at L7z, B0 AD Tid, BITEERE & ETE%EEE(D CBF (/) i k) (33 BBEE & DRTF L T 7zas,
IMZ %1 ORSTEE G/ k) & washout (IMZ #4831/ RHMGATRELL, L/E ) IZoWTidES 2
Motz LaL, FRERHIHEIT LBITIE, IMZ B Tox/Milt e LE G KRB R TET L
T\ /2. HDS-R, MMS TaFii L 7= HIBERE & IMZ SIS BT A3/t O BICE B A 5
7., UEDOEREDLS, ADDRYTIE, KED BZR 13 CBF It L TRz TEY, CBF DIETIX
MR ORI L 2 DT R CHREIEOBETIC L 2 2 LAVRE S N7z, IMZ 2K % BZR OREHE
AD OJFIEIEIE, HERES & CHBREOFMEICHRA L ERE VLT I LIRS NI,

L. U &®IC

Alzheimer JHTlX, 7 F L a3) Y 2% I LO
ET B A OMBIERR I CENDSH D Z LA
LhilghTwad, 2LC, @Y L TV Hn
EME LW T A EFORR L IHENDILH DR
ALNTETWVS, LaL, MEmEWEOER
THEHEROERIIOVTIIHFICREHE SR T
W\, Alzheimer FREEDRNIZ BT 2 HETE
HROEALEHOPIZT D Z &L, HELELHR
TERDOELEYHMET S L) REANL BGF

* HERERKFEMNE F— R s _AE
ZfF.7E9H 13 H
BB 711 A17H
BURIGE RS | TREXKEE 3-5-5 (2 102)
HARER KEMN B E R s _NE
i 18

(M 33: 49-56, 1996)

AEZDLETULELRILETHD.

NV TEE UZEKBZR) 1, -7 I /B
B (GABAW SHEKRB LU C- A A v Fr v 2N
ERETHHEAERLHER L T, GABA 1EB)HH#&E
FOE X HHIEIZ KA L T 5. Alzheimer 5
BEOTIRRCIX, BITAZE, MISEE, BLUESE
WICBWTBZR YA L T2 RS T
A0, NC-7 V=¥Vl LB PET DRFFETIE,
Alzheimer 78 & O 5¥F O BZR (I BRI
TVl EDTREINT VS,

M BZR ICHFEMICEST A PIERL T
V-56-F ¢ FO-7-3 — F-5- X F )b-6-F ¥/ -4H-
43IV 1,5 14XV VI TEE Y 3-HIVEF
SL—b 24 F<¥=), LT, IMZ)(HAK A
TT74 Ty AN, REMIIXSFICRIEIR
% <, SPECT % FI\»T BZR D FATk M 5/ % 5F
flid 5 ENTRETHD I EDTRENT VB,
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bhbiid, %3 HERABRICBVTIMZ 2
BT 5285 %15 T, Alzheimer TREHIZBIT 5
BZR DZAL & kM E (CBF) IZ2WTHET L7
DTHET 5.

L ¥ 8

NINCDS-ADRDA DFZWiEHE T probable Alzhei-
mer’s disease (YT 5 7 HlOLMED Alzheimer
FREEEZRE L7, Table 1 IZHRIZOVTO
BRIK 7 — # %7~ L 7=. Functional Assessment Stag-
ing of SDAT (FAST)® Tid, 3 & 4 IZHY4 T 58}
FED Alzheimer FEEED 6 B, 5 IZHYT 5%
BEDEBH1BITHo7. £BIZBVTMRIT
BERUNOEREITRII %, EHORE b ERE
THEHHICTH - 7.

Inm. 5 &

1. IMZ-SPECT

IMZ-SPECT DEMIZEE L Ti&, BENDIEERE
EEZBEADER B TGCP » ¥F L TiTo 7.
PERE DBBRSINCE LTI, IMZ B X URES
ErLilowTREBACHSHB LA LT, &
WEBEELR. BREBORFD-OIZ IMZ
5% TMPRIRZE % EHE L 7C.

IMZ (%, 167 MBq % #ARAIC 1 [l#%5 L 7.
5 S BERIIBAEE L, a3y v a3y
FELLTI1HSOmg) %58 HEHKGHIZH
R, FRIE7 0y 2 %4707, AF ¥ id,
PR A RS HEISSB L U180 L2205
FAF ¥ 2T WBEEG &% %87/-. SPECT
18 % SET080 (B ) # F\v /-,

2. 3L IMP SPECT

fii Ifl i & (CBF) sFfi D 7-12, 'BI-N-4 v 71
Elep-3—F7> 7253 (BILIMP) I2& 5
SPECT %47\, ARG & VW TEE%X1T»
7. '"I-IMP 222 MBq % A IR 1 1 53R 8 5
FUEAL, BERLG 10 0RICAEEEIRE D10
Wiz L7, BERG 25 9% L 30 0MAF v
YEfTof. BEANEKLE VI E (32) & dy-
namic study (2 & ) ¥R THONZHDE AW

33 % 1 5 (1996)

72, 4BlZD W Tid, IMZ-SPECT EHifi 2 2° H
DA, F7, o3ficonTiy, FheEhin
ARl 4»ARBLOERNICERL HERZH
Wi B, SORICWTFROBEZIZBVTLIHE
B mptgie s CERRITRORLIEA LT
VY,

3. Data analysis

OM 54 YIZFEFTR AT 4 AE 10 mm D IMZ
BHAg L %108, BXUCBF-SPECT A 2 — Y L
WCEEH 13 mm OFFEOM.CHEEE KRR, R
PR, #iarlcikEL, T, MMIIFERER 22mm
OO LEEERE L. SRE, PR, #
ik & ANRAEAT R OFE & FFrOEE L, Ao
{E% reference & L 7-#HxHE (xt/Miilt) B8 & O
washout (IMZ %1%/ F-8% I, L/E L) 122w
THREF % L7-.

CBF & IMZ @ SPECT DFHHiic 2\ Tid, [
BRI M L 72 S Bl B MRS ESRE B4
B, 1B, FEER 61.2111.0 %) DI EE
D GHA D /N % reference & L 7oA H#) %
AMEBE LTHW . SBIL LIRFEISAEMT, Mk
SR REGEER & A/ MR ERICERT S &9
ZREIIR {, MRITHERBEERUAM I
EE R INCY (R VAN

4. FAOKEBEETAE

BEOMMERESEEIC VTR, BANIXMS
A AESEAE 2 - — )V (HDS-R) B & U Mini-men-
tal State Examination (MMS) % i\ 72,

HETALF X, Mann-Whitney’s U test & Spear-

man’s correlation coefficient by rank & Fi\>7:.
Iv. # =X

LBV, IMZ &5 CRRT 2 BIEE
KeBRREMED RELE 2 EORIERIIA LR
hoiz.

1. EFIER

fFM 7% 2 61D SPECT 4 A — V% Fig. 1 \I7R
L7

FEBI TY, 55 i, Bz L Cwieh,
S3EREL VY TRPEIOE IR, HFC
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Fig. 1 CBF images and early and late images of ['**I]lomazenil (IMZ) in two patients with
Alzheimer’s disease. In case of mild Alzheimer’s Disease (TY), the CBF decreased
and radioactivity on IMZ early images decreased slightly. However, the radioactivity
on IMZ late images relatively well preserved in the bilateral temporoparietal regions.
In case of moderate Alzheimer’s Disease (SKA), both the CBF and the radioactivity on
IMZ early and late images decreased in the bilateral temporoparietal regions.

Table 1 Clinical data of patients with Alzheimer’s disease

Name Age (yr) Sex FAST HDS-R MMS Atrophy (MRI) CBF-IMZ interval
IC.M. 66 F 4 8 16 mild 20 days
IK.M. 66 F 3 23 24 none 1 month
LY. 64 F 4 13 13 mild 4 months
LF. 73 F 4 3 5 mild 8 days

SKI. 75 F 4 17 22 mild 1 year
S.KA. 59 F 5 2 3 mild 1 month
TY. 55 F 3 23 19 none 3 months

FAST: Functional Assessment Staging of SDAT, HDS-R: Hasegawa Dementia Scale

MMS: Mini-mental State Examination

CBF-IMZ interval: The interval between the cerebral blood flow and ['*I]lomazenil studies

BELXRD I EoTE. WELESENS
BT, kR4%E, &S SHENET, 8EoB
BERATHFED 57z, MRI TIRRERICER#IZ 4 L,
B D Alzheimer FE BRI N7z, CBF A A=
Ti&, MAOREEEBOREE TETH»ED S
f, IMZBHETD CBF A A — 2 LIZIZRIKD

FIRBALNED, CBFA A= X ) HZFDET
IBETHLH. IMZ £HETIX, CBFOETD
& A BISHSATEER D BB DER I BRI Tw
5

FEBI SKA, S9RIMIIERT, S6 EL VY
SROVEVT EXFRIZOBELNIR D, 20%
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Table 2 The comparison of the CBF and ['#I]lomazenil SPECT counts
between Alzheimer’s disease and the controls
N Frontal Temporal Parietal Occipital Thalamus Putamen
CBF AD 7 0.81%x0.07** 0.75+0.10% 0.76%+0.09** 0.86+0.08 0.93%0.17* 0.88+0.09
(ratio to cerebellum) Control 5 090%£0.04 0.86+0.04 0.89%+0.02 091+0.04 1.10%£0.12 0.92+0.12
IMZ SPECT counts AD 7 1.07£009 0.95%+0.13* 0.98%0.12* 1.23+0.08* 0.56%+0.07 0.66+0.07
(ratio to cerebellum) Control 5 1.10+0.09 1.04+0.08 1.12x£0.06 1.30%x0.05 0.61x0.12 0.67%0.07
IMZ SPECT counts AD 7 056%x0.06 0.55+0.07 0.56%+0.06 0.58+0.06 0.33%0.05 0.38+0.06
(late-to-early ratio)  Control 5 0.56£0.05 0.56%+0.05 0.57+£0.06 0.61£0.06 0.34+0.06 0.38%0.05

Values are mean£SD. **p<0.05, *p<0.1 (Mann-Whitney’s U test) CBF: Cerebral blood flow AD: Alzheimer’s Disease

N denotes the numbers of the subjects.

Table 3 Correlation coefficients between the stages by FAST and ['#I]lomazenil SPECT counts

IMZ SPECT counts N Frontal Temporal Parietal Occipital
Ratio to cerebellum vs. FAST 7 —0.239 —0.777** =, 777%* —0.12
Late-to-early ratio vs. FAST 7 —0.777** —0.896* —0.777** —0.797**
*p<0.01, **p<0.05 (Spearman’s rank correlation)

Table 4 Correlation coefficients between the scores by mental function by HDS-R
and MMS and ['®I]lomazenil SPECT counts

IMZ SPECT counts N Frontal Temporal Parietal Occipital
Ratio to cerebellum vs. HDS-R 7 0.468 0.829** 0.829** 0.342
Ratio to cerebellum vs. MMS 7 0.429 0.964* 0.857** 0.429

*p<0.001, **p<0.05 (Spearman’s rank correlation)

FIRFERDIE A IZEAL L CTE TV D, ML HE
MZETIX, KR4, S, KEtE, kT
ZEDFED LN, MRI TREHEUSN DR 134
{, HFEED Alzheimer 7% & ZHF S 7z, CBF A
A= TIE, MEORGESETESNOEE TR T 252
BoHN, IMZEEETH CBF A x— TV L AHED
FIRDED LN D, IMZ EEHEORIERAL TOHERE
fETiX, CBF X ) bEREETH 505, AL Alzhei-
mer 7% (BIER) & ) B EHTH 5.

2. CBF DO3f/I\Rte

Alzheimer JREE T3, MEEEE L ) HFHEIEELRE
E HITAZER E T CBF O /MutbizEEIET L
TEY, PIEERE LR THETEMIAD S
L7z (Table 2).

3. IMZ &EBME D3/ NBEE

IMZ %G O AT REERE (/ML) 13 Alzhei-

mer JREE L AT BBEBEM TIIAEEEXRD LN L2
7ohs, MISHEERE, JATERERE, €L CRHER
BETIKT LTWAHENTH - 7= (Table 2).

4. IMZ %% RHI&LE (L/E L)

L/E ttid Alzheimer F5EE L xtBBEEOMIZIZAE
£ XD 5Nk h o 72 (Table 2).

5. Alzheimer IREEHE & IMZ FEEME D3/ \ix

s LU IMZ # %R/ RRAMGLE DO R

IMZ %3 DX/ st & FAST & ORI ITRZE
BELERERL CHERMBARD ST
(Table 3, Fig. 2). FAST T3 & 4 DB & LLEL TS5
DFITIE, FRCRIEELRE, BIURRLTW:
WHTHBEERZ BV TERK TSRO L.

IMZ O L/E tb & FAST L ORI TRTOR
HCTHELMHE ZO LN, EELIZELELI
{K.#> > 72 (Table 3, Fig. 3).
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IMZ SPECT counts
(ratio to cerebellum)
1.27] ®
i r=-0.777
1 p<0.05
1.17
107 o *
] s
0.9 7] P
0.8 °
0 = T T T
3 4 5
FAST

Fig. 2 Correlation between the stages by the functional
assessment staging of SDAT (FAST) and late
['*I]lomazenil SPECT counts (ratio to cerebel-
lum) in the temporal cortex.

IMZ SPECT counts
(Late-to-early ratio)
.68 7] °
.66 7 r=-0.896
64 p<0.01
62 7
6 L4
.58 7
.56 7 ®
.54 7
.52 7
S5
48 7 o
46 i
0 ™ T T T
3 4 5

FAST
Fig. 3 Correlation between the stages by FAST and
washout (the ratio of late-to-early ['**I]lomazenil
SPECT counts) in the temporal cortex.

IMZ SPECT counts
(ratio to cerebellum)

1.2 r=0.964 °

p <0.001
1.1 1
: °
1 °
09 ® °
°
08{ ©

MMS

Fig. 4 Correlation between the scores by the minimental
state examination (MMS) and late ['**I]lomazenil
SPECT counts (ratio to cerebellum) in the
temporal cortex.

6. FIAUKEEE & IMZ %R DA/ B LE D BA(R

IMZ %D/ tE & HDS-R DS B L O
MMS D8 L ORICHITAEER K & SHTAE R K IS
BWTHELRMBDEED 5 L7z (Table 4, Fig. 4).

V. # B

Alzheimer %281} 5 CBF & BZR DZE{LIZD
W, SPECT (24 D BLIMP & IMZ % W THR
HETo . ZORFTTHERLE L7z Alzheimer 75
BEI2HPTCRYT, 4FI0BETHY, 1
BIAShEETH o7z, LT, WENILER
BXFE 72 Alzheimer 758 % CBF &£ BZR D%AL %
KT ENTELEERD.

EIMBRRBR CHLOEFELHBREL T
DT ENTET, FEFIICERL -0 OREZE
BEOEFREAUTHLEUOELHBLE LA, &
BRI BV TIIMREFEMIC D A RBNEER & 7o/ MK
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FEICEET S L) REFIILR, MRITHEKR
B ER DA IZFRE D W L X ), BZR DR
FHIZOWTIIREIR 2 VW EE X 595, CBFIZDOW
Tid diaschisis *ZE L2 Tk b, T4
DB diaschisis 2 & ) A AR FERD CBF 29K TF L
TWVAAEEMDH ), IMZ EIEOERDKETIC
L0 L/E HASB KT & NI REMEA S 5 A%,
Alzheimer R EE T L BHOMICAELREL L
Pol:lenb, MEEBELHEE L THRE
ot EZXA. T, BZR BHFET H/N
MR E A SHERE L CEERT 5 2 LTI
\ZFREHD S 555, Alzheimer 3% T3/ BZR (2
EEHLEBRLTEMO LRI EMRFESI AT
5160 Z s, EEEEZEZ LNL/NH% reference
& LTHRRET L.

FZEME I & % partial volume effect IZDWTHE
BT 2LENVH LD, MEMRISFHBRELTTH
D, BEELEHDAONIBNIR L, SRIDER
WWKELPBRESZREEIZVEEZ.

/B % reference & L 7-5-fliiC 8T, CBF T
1IXTHEEE X D & Alzheimer FREBICB W THIEE
FELATHERE THEIET LT, —4,
IMZ %8 Ot/ ML TR BTSHEE T B 2
<, BISHEHTEE CIKTMEMIZH o 72, IMZ %%
PHEMROSm EHET LI O, BED
Alzheimer % 5% Ti3 CBF [EE |21 L BZR 2%
TN TWB ZEWRBREINDG, LIt >T, #EF
BF, HRCHTTHEERE TO CBF DRI, kM
OB LB L0 b HEMBEOBIETE LY
HORMLTWEbDEEZ LMD, Meyer H?
%, "C-7 V¥ )Lk BFDG % IV TPET I &
) Alzheimer 7% EH D BZR L #EH#EIZOWVT
REF®rLTwa, ZoFERTix, #EABH
Alzheimer FHEED HFHFIEFAEEE L D KT L
TWw/eh*BZR BHEBMRI N TEY, '"PIIMP &
IMZ # WA OO bhbhOeHERE - L
W5,

IMZ D#%E% B L RGOt ERL TH
% LJE HAZD\WThH Alzheimer HEE L 3B
MICEELRED o722 ki, BZR M L&Y

33 % 1 5 (1996)

BENTVWAEIEERLTWLEEZEZLNS, L
ML, FAST O AIEERIZOVWTHRS &,
FEOHETLTWAZ EDHBINEFEED
Alzheimer JHEE Tl, IMZ O LE tbs L O
B oxt /Nt E HIZE S, BZR DB LTS
S EASRMEE NG, FRRIC X ARREFTIL, BITAE
L HFEE T BZR DAL TWAE I EPRINT
BYY, REDETE L LIZBZRPEALTH LD
tEZLNS,

HIBHERE & BZR DEFRIZDOWTIE, Alzheimer
RCEEDHRVE SNTWAHITAERE B L UH
THEELEY 2BV T IMZ B0/t &
MMS, HDS-R D8 s & OMIZHE 2 AHEAED
Shrz. L7cho T, FROBEVEELFITIE
BZR 2"®A L, F7-, MO ZEMRE, KHE
APEE & FARICATTAEE L 1 b MISHSATASE THAT
$THZEDNRMEENS, BZR DFEL D MMS,
HDSR DB E EHBEOH -7 2 L ITFRICER
ORBEFZEEHD EVDH T EITIE SRV
BZR DAL ERDIEE % A 5 F BN 2 HEE I
bhrtEXOLND.

MRI % X # CT 3233 EHEEICE D (CHRD
AU ICIZBEH TdH H DY, Alzheimer 55 Tl
FHAHIC L ) MOEFHIIRE SN DA, HED
BB IEEETH B, SRIOKRETT b 26
ERAIEDEHE Y H L OAT, BITETHEEE CTHOH
LAhnREIAON N0, LA L, IMZ &S
G TIRFESM CEBETOEMISALNIZ EH
5, MRIZTIIRRHE T & 2R O 24 R I
HEOHEATE L ) BEICEEETE A 2 EATRIKRE
1z,

Alzheimer JHIZBWVWTIX 7 F a3 Y RORE
EXHY, TOBEIGCEELEEL VD LS
TWaD, TEFuay »RUSNOMREEDE
DIET &L ZHROBPHBH LN T AEY, BZR
CBEDH B GABA RIZ2OWTH, FEPO
GABA D& T?, HIFEETD GABA DK T,
GABAL X BHRORBAN  EHHEIA TS,
ZFLT, EEBLENMARBELNR L LR
T, B D GABA O L BITAERHITHED
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FfEERAHE L OBICHEE L EOMBI RO Hh
TWw5hHD, &5, BZROFETIT=A ML hF
BRANBEOHBERANALNDS Z AR S
39 BZR DR T 5 BHJD Alzheimer 7%
BHTIX GABAA TEIAEH ¥ 5 B2 RAE
KOLFBRIOTREEDEZ LML, Licho
T, Alzheimer RDEEEDORER TOME L
HFTELEFDERZ EIZOWTIMZ # W/
SPECT i3, EHZEHRE 52 T NbbDLE
25,

VI. & &

BB Alzheimer 75 BE Tld, KIMEHE D BZR 1
CBF LB L TR TW B Z ER S, AN
7z CBF QR T I3 ORI L 2D TId %
CHBEMEERTZ X DM RBLTWS Z LR
X s, IMZ ZH\72 SPECT I2X h BZR i
DWTHRET 5 Z LiX, Alzheimer 7% DK HEEIE
B, BEE, HNBEDOFMEY 5 ETHERRET
BE%52T<N5. LT, HRmHERTRIET
BLIGEBFEORB L ERAKEZEZ 5 LTLELK
ETHA.
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Summary

Benzodiazepine Receptor and Cerebral Blood Flow in Early Alzheimer’s Disease
—SPECT Study Using '*I-Iomazenil and 'ZI-IMP—

Shin Kitamura, Yasuhiko Koshi, Tasuku KoMiyama, Osamu SAkAYORI, Yuichi KoMaBA,
Masashi OHYAMA, Masahiro MisHINA, Toshikazu TsuGaNEsawa and Akiro TERASHI

Second Department of Internal Medicine, Nippon Medical School First Hospital

This study was designed to investigate benzodiaz-
epine receptors (BZR) and cerebral blood flow (CBF)
in patients with early Alzheimer’s disease. Imaging of
BZR and measurement of CBF were performed by
SPECT using '*I-lomazenil (IMZ) and '*’I-IMP re-
spectively, in seven patients with early Alzheimer’s
disease and five patients with unilateral left cerebral
infarction as controls. The values for the normal cere-
bral hemisphere (raito to the contralateral cerebellum)
in patients with cerebral infarction were adopted as
control values. In patients with Alzheimer’s disease,
the CBF (ratio to cerebellum) decreased significantly
in the frontal cortex and the parietal cortex compared
with the control values. There was no significant dif-
ference in late IMZ SPECT counts (ratio to cerebel-
lum) and washout (the ratio of late-to-early IMZ

SPECT counts) between patients with Alzheimer’s
disease and the controls. However, the late IMZ
SPECT counts and washout decreased in one patient
with moderate dementia. There was a significant cor-
relation between the severity of dementia and the late
IMZ SPECT counts in the temporal cortex and the
parietal cortex. These results suggest that benzodiaz-
epine binding sites are relatively well preserved in
patients with early Alzheimer’s disease, and reduction
of the CBF is caused by neuronal dysfunction rather
than by neuronal loss. IMZ SPECT study is useful and
necessary for clarifying the pathophysiological state in
Alzheimer’s disease.

Key words: '%’I-iomazenil, Benzodiazepine re-
ceptors, Alzheimer’s disease, SPECT, Cerebral blood
flow.
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