08-49
R. Slaff t H. Gemmall T A. Venneri 1 M. Shanks * S. Pestsll T A Murray 1.

t Depariment of Nuclear Medicine, Aberdeen Royal tnfirmary,
¥t Deparment of Psychology, University of Abardean,
* Cld Ags Psychiatric Unit, Royal Comhill Hospital, Aberdeen, UK,

rCBF SPET IMAGES OF AD PATIENTS WITH AN
AUTOBIOGRAPHICAL CONTENT-SPECIFIC DELUSION

Delusional behavier and thinking are common symptoms in Alzheimer’s
disease (AD) and are thought to affect up to 50% of all patients at some
point in their disease. In the past these symploms have been considered to be
a psychotic complication of some neurological dysfunction. More recently it
has been suggested that, contrary to the earlier view, there is an organic
deficit to which the onset of delusional belief in the context of AD can be
attributed. The aim of this work is to discover if such a deficit can be
identified in a specific type of delusion using rCBF SPET, Methods: 34
patients were investigated in this study. A group of 9 AD patients with a
similar content-specific autobiographical delusion were compared 10 a group
of 25 AD patients without any history of delusion. The autobiographical
delusion was one in which the patient believed that a dead relative was still
elive despite being presented with overwhelming evidence to the contrary. In
each case the patient did not respond to treatment. Each patient underwent
an extensive battery of neuropsyshologieal testing and neuroimaging using
99mTe HMPAQ. The reconstructed SPET dats were compared using a
Statistical Parametric Mapping (SPM) Technique, Results: The results
showed that the defuded AD group had a significant area of hypoperfusion in
the right frontal lobe when compared to the non deluded group, The area of
hypoperfusion included parts of Brodman's areas 9 and 10. Region 9 has
previously been identified as having a role in episadic memory retrieval, The
neuropsychological results showed a significant reduction in executive
control in the deluded group. Concluslons: This result suggests that
autobiographical delusions such as this could be in part be a result of a
failure in episodic memory retrieval and diminished executive function. If
this is the cass then the results also show that it is possible to identify an
organic deficit to which this behavior can attributed using rCBF SPET.
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SPECT STUDY OF MUSCARINIC ACETYLCHOLINE
RECEPTORS IN ALZHEIMER’S DISEASE .

The M2 subtype of the muscarinic acety!choline receptors (RACHR) is
of interest for brain imaging in Alzheimer's disease (AD), where
decreased densities have been reported. Z-IQNP is a muscarinic
antagonist, which has high affinity to the M2, We labeled Z-IQNP
with I-125 and I-123 and examined the distribution and selectivity of
this radioligand wsing fn vitro autoradiography and in vivo SPECT.
Autoradiographic studies on human whole hemisphere cryosections
showed a binding of [I-125]Z-IQNP in all brain regions and
particularly high binding in regions known to have a high density of
the M2 subtype. Competition studies with various reference ligands
showed that [I-125]Z-IQNP specially labeled the mAChR. The
addition of BIBN 99 (a compound with & high affinity for M2
subtype) specifically inhibited [I-125]Z-IQNP binding in the
cerebellum (M2 receptor-rich region) with minor effects on the
labeling of the othet brain regions. SPECT examination demonstrated
that about 5 % of the injected [1-123)Z-IQNP entered the monkey
brain, There is high uptake of {I-123}Z-IQNP in all brain regions, The
binding was markedly reduced in all brain regions after injection of
dexetimide (non-selective muscarinic antagonist), The selective Ml
antagonist biperiden had less effect in all brain regions. The marked
reduction of [I-123)Z-IQNP binding by dexetimide in the cerebelium
is consistent with a high density of M2-receptors in this region, The
sigma compound DuP 734 had no effect on Z-IQNP binding, neither
in vitro nor In vive, It is corcluded that fodine fabeled Z-IQNP is a
non-selective muscarinic antagonist which has potential for the
exgloration of M2-receptors in regions with a high density of this
subtype, 5 . ' ot :
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MAPPING PATHOLOGICAL rCBF IN ALZHEIMER DISEASE AND FRONTAL
LGBE DEMENTIA USING A STANDARDISED BRAIN ATLAS
Alzheimer Discase (AD) and Frontal Lobe Dementia (FLD) are well-characterized
pathological with regard to cortical rCBF SPECT. The purpose of this study was 1o
investigate the additional diagnostic information that can be given by visual and statisticat
evatuation of SPECT comparing pathological standardised data sets toaged matched normal
individuals,
17AD pts, 8 FLD pts and 20 aged matched normal subjects (NOR) were examined,
AD and FLD were diagnosed according to ¢linical presentation, BEG pattern znd Mini
Mental Score Examination. 99m-Te-HMPAO SPET was performed with & three head
gamma camera. and the A Computerised Brain Atlas allowed for spatial normatisation of'all
SPECT data sets. Hence it was possivle to average across the subjects of the same group,
compare data between groups and determine the recovered activity in all cerebal labes,
hippecampus, thalamus and Basal Ganglia,
ANOVAresulted in a significant overall difference in all considered regions with
the exception of the talamus (Table), The p-vatues were:

REGIONS AD-CRT FLD-CRT AD-FLD
Frontal Lobe NS, 0.000 0.000
Insulsr Lobe 0.000 0,000 N.S.
Occlpital Lobe 0.042 0.000 0.000
Parietnl Lobe 0.000 N.S. 0.010
Temperal Lobe 0.000 0.00¢ 0.043
Hippoeampuy £.000 0.601 M5,
Caudatus 3.003 0.000 N8
Putamen NS, 0014 0.019
Thatamus N.S. 0,013 NS.

AD differed significantly from NOR inall [obes but the frontal one, LD did the same with
the exclusion of parietal fobe, FLD and AD differed in all lobes but the insular lobe.
Subtracting the AD and FLD images from the NOR ane resultedin highlighted caudatus and
insular lobe for both disezses and temporo-paricial lobes and frontal lobes respectively.
We conclude that standardising SPECT in a cotnmon space and subtracting data
from a contral group resulis in s better visual interpretation of data. Standardising SPECT
ina common space may be 8 usefull quantitative tool in the diagnosis of early AD and FLD.
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[[-123]IPT-BINDING TO THE PRESYNAPTIC DOPAMINE TRANSPORTER
IN PATIENTS WITH IDIOPATHIC REM SLEEP BEHAYIOR DISORBER

Idiopathic rapid eye movement slesp behavior disorder (RBD) is a rare
disease and characterized by complex behavior and lack of skeletal muscle
atonia during REM sleep. The underlying cause is yet unknown; but a
recent study showed that about 40% of pts with RBD developed Parkin-
son's disease (PD) or a multiple system atrophy. This fact suggests, that
RBD could be an early sign fot the development of parkinsonism. There-
fore, we studied the striatal presynaptic dopamine transporter with the co-
caing analog IPT and SPECT in pis with RBD.

In 5 polysomnogeaphically confirmed RBD-pts, 8 age matched controls
and 14 PD-pts with Heehn & Yahr stage I SPECT-studies were performed
using a triple head gamma camera and [I-123}IPT. For semiquantitative
evaluation of specific IPT binding ratios (S) between striatum and a

reference region were calculated.
- None of the RBD-pts showed

N 8 (rghty  S(left)  any abnormalities in neurologi-
Controls -~ * 8 4.440.3 4.310.3 ca{examinations. However, im-
RBD © 5 3.020.4* 3.040.4*  age analyzes showed that the

o Sipsi ~ Scontra  specific IPT-uptake was redu-
PD(H&YD 14 3.1£0.5% 2.4£0.4%" ced in all pts with RBD com-
"~ * p<0.0! compared to controls pared to controls, The extent of
* p<0.01 compared to RBD-pts reduced IPT binding was com-

I : : parable o the one observed in -
the steiatum reflecting the clinically yet uraffected side of early PD-pts.
The contralateral striatal ratios reflecting the affected body side of PD-pts
were significantly decreased compared to RBD-pts,

Qur results demonstrate a striatal dopaminergic deficit as a possible
pathophysiological mechanism for RBD. Furthermore, the reduced bind-
ing ratios suggest that pts with RBD could develop parkinsonism later on.
In this case RBD would precede the onset of the typical parkinsonian motor
symgtoms. The latier will occusr, if the loss of striatal dopaminergic nerve
terminals continaously progresses. Therefore, [PT-SPECT may be recom-
mended as a vseful tool to document a nigrostriatal deficit in vardous dis-
orders even in an asymptomatic preclinical stage of a progressing disease.
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