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4Fig. 1 Methods of setting regions of interest (ROI)
over digitized autoradiograms of coronal brain
slices. ROIs were drawn over outer, middle,
and inner cortical layers for muscarinic acetyl-
choline receptors, While they were set on the
whole cortical layers for AHS5I83 binding.
Total; total muscarinic cholinergic receptor,
M;; muscarinic M; receptor, Maz; muscarinic
M receptor, AH5183; 2-(4-phenynlpiperidino)
cyclohexanol.

;. Unaffectad Atfected

TOTAL M2

Muscarinic Cholinergic Receptor. -

 AH5183

Fig. 2 Representative auotoradiograms of total, M;, and M2 muscarinic cholinergic
receptor and AFE5183 binding in the rat brain with unilateral cholinergic denerva-
tion showing the decreased AH5183 binding in the cortex of the ipsilateral side to
basal forebrain lesion despite of no significant alteration of muscarinic cholinergic
receptor.
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Table 1 Acetylcholine levels in parietal cortex

Model (IN=T)
% change
Ipsilateral Contralateral
**#8.6+1.0 12.54+1.5 —31%

(means+SEM, nmol/100 mg protein)

**p 0,01, ipsilateral side v.s. contralateral side to
basal forebrain lesion in operated rats (Model)
(Student’s t test).

2-(4-phenylpiperidino) cyclohexanol (AHS183) #%
S OME

LABY VBT EFAT ) CRREOIERT
Sl FWELA—DF v b 6LEAFHEET v b
STUOBEERTFICEWT, Y 2N BB
BT eFAr )y FROMAEHERNTDL 5
AHS5183 EAEMOMEEA— VAT 7 4
ik VfFote. SR %, 120mM NaCl, 5mM
KCl, 2mM CaCls, 1 mM MgCle & 1 ¥ =2
Bk (S0mM, pH7.6) TERITTI0H M 7 v
A vFat—yavli. 201, °H Z#H AH
5183 (NEN, NET-964, 2.11 GBg/mmol) 30 nM #%
Eiepid o b U A EEHRR TR T 1RREA
¥ == b Ule. FESFRAUEEE ORI IR
i AH5183 10puM %4 ¥ 2—v g VIS
ChiEie. A v¥as—va g, KEEERCT
30F0M, 2 EPkir L, B 2 BRxGIEEAKC
TR Lk, BRI THEESR, €77 RERR
& LYz, 3H HH o Hyperfilm (Amersham) |z
gEEE, | hAEELE. BohkeFd -7
AT AEPROTELF 2 P EMEL, KIHE
Biz 8112 Bt BE + AHSI183 o4 ke
(pmol/g) ICHAE Lic. JEHUNME AHSI83 DIEfE
T LIEGFET OREZED» b BRENRQBE L S
L.

oL #% &£

FEFILOY

HIRREHICE W TREMOo 7 e F v U &
it 8.6+ 1.0 (mean-+SEM) nmol{100 mg protein ¢
HY, FEREEH o Zhit 12.5+1.5 nmol/100 mg
protein {Z FE~3EH 31 % HEMHE EFEIC (p<0.01,

27 % 105 (1990)

Student’s t-test) (Table D {E£TFT LTz,

LAARYE7EFLOY Y ZRE, AHS5183
fEaHBiL

FaTEafpsntEAr—FF V4 YT AONE
e HEERE, AEEoRMEE kv, Fig. 1
Ok BRI E RN, FEEEN S b eBE
Lz, KEERBEOBELIEE LARD ) VET EF
A Y CEREEI oW TSNE, PRE, RE
3Bz T, AHSIB3 FEAMMICEL TR EE
iz, —filiconT 6EIFKBWTERELE.
EABREGZO 6 CRT 3 BEOTH L L.
#E % Table 2-5 IZiRT. %7, £RHFEONRE
Wft A — NF U4 75 4% Fig 2 WiRT. FiH
By MEEBWTAAD Y 7 F Lz )
LR OBIEGEE, M, M: 0% 77 4 70
EiREOWTR G REER L IEREEE I BN T
EELabhithot. i, BEHET v MR
BWThERER&LIT, FiEEZ v FELD
ER@Ep b ok.

7, AHSI83 FEWNLIE R, FWMBEZ » b
iz 36T IR A JERE B T 143
FEiz (Student’s t-test, p<0.001) fETF L, %
BIFHTEE, FHERMBR R kT 12%F
iz (Student’s t-test, 0.01 <p<0.02) T LT
7z (Table 5).
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# CKick o TIERSEMR AR Y va Y icEE R
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Table 2 Muscanine M receptor in fronto-temporo-parietal cortex

Model (N=6) Sham (N=6)
Ipsilateral Contralateral Ipsilateral Contralateral
Outer layer 133+4 130+4 13943 13642
Middle layer 994-2 98-+3 102143 10142
Inner layer 10043

{mean+SEM, pmol/g tissue)
Model, operated rats; Sham, sham-control rats;

10042 103£3 104412

Table 3 Muscarine M3 receptor in fronto-temporo-parietal cortex

Model (N=6) Sham (N=6)
Ipsilateral Contralateral Ipsilateral Contralateral
Outer layer 8342 80+1 8343 80+£1
Middle layer ' 7642 73+1 7243 7342
Inner layer o 7842 T9L1 7743 7841

(means+SEM, pmol/g tissue)

Table 4 Total muscarinic receptor in fronto-temporo-parietal cortex

Model (N=6) Sham (N==6)
Ipsilateral Contralateral Ipstlateral Contralateral
Outer layer C.0 25146 24346. 260+5 25244
Middle layer . 21243 20443 21745 C21243
Inner layer , 21944 21243 22146 2204-3°

(mean+SEM, pmol/g tissue)

Table 5 AHS5183 binding in fronto-temporo-parietal
cortex

Model (N=6) Sham (N=6)

Ipsilateral Contralateral Ipsilateral Contralateral
*-#347 L 10 _ 403--14 395416 40816

(mean+SEM, pmol/g tissue)

*n<20.001, Ipsilateral side v.s. Contralateral side
in operated rats (Model). :

$0.0l <p<c0.02, Ipsilateral side in Model v.s.
Ipsilateral side in Sham-control rats (Sham).
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Summary

Fundamental Study on Nuclear Medicine Imaging of Cholinergic Innervation
in the Brain: Changes of Neurotransmitter and Receptor in
Animal Model of Alzheimer’s Disease
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* Department of Nuclear Medicine, Kanazawa University School of Medicine
** Department of Radiology, Toyama Medical Pharmaceutical University
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A fundamental study was performed on the
nuclear medicine imaging of cholinergic innerva-
tion in the brain. In a cholinergic denervation
model prepared by producing an unilateral basal
forebrain lesion in the rat, which is reported to be
one of animal models of Alzheimer® disease,
quantitative determination of acetylcholine in
parietal cortices revealed statistically significant
31%; decrease on an average in the ipsilateral side
relative to the contralateral side to the lesion.
In vitro receptor autoradiography showed no
significant differences in total, Mz, and M2 mus-
carinic acetylcholine receptors between the ipstlat-

eral and contralateral cortices to the lesion.
Simultangous mapping of presynaptic cholinergic
innervation using 3H-2-(4-phenylpiperidino) cyclo-
hexanol {(AH5183) demonstrated significant 149
decrease of AHS5183 binding on an average in the
ipsilateral relative to the contralateral fronto-
parieto-temporal cortices to the lesion. These
results suggest that AH5183 is a promissing lignad
for mapping cholinergic innervation in nuclear
medicine imaging.

Key words: cholinergic innervation, muscarinic
acetylcholine recepior, acetylcholine, autoradio-
graphy, AH5183.



