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INTRODUCTION
Converging lines of evidence from genetic and postmortem studies
suggest a role for alpha-7 nicotinic acetylcholine receptor (α7-
nAChR) in the pathophysiology of schizophrenia (SZ)1. Genetic
studies, including association, linkage and copy-number variation
(CNV) studies demonstrate an association between α7-nAChR
gene (CHRNA7) and SZ 2-3. Additionally, α7-nAChR mRNA
expression has been found to be regulated by neuregulin-1 gene, a
gene that is associated with regulating neuronal excitatory/inhibitory
balance 4. Postmortem studies show reduced α7-nAChR protein
expression in in the dentate gyrus, hippocampal CA3 region,
cingulate, orbitofrontal cortex and reticular nucleus of thalamus in
SZ 5-6. The availability of [18F]ASEM, a positron emission
tomography (PET) ligand with high specificity for α7-nAChRs
provides an opportunity to examine α7-nAChR in-vivo in humans.

RESULTS
SZ subjects had lower nAChR availability (VT) compared to the HC
group in the hippocampus (18%) (p=0.04), and anterior cingulate
cortex (ACC) (15%) (p=0.06). Lower hippocampal α7-nAChR
availability correlated with performance on verbal recall (memory)
measured by the RAVLT (r=0.56).

METHODS
Male schizophrenia subjects (SZ) (n=6) (Mean age= 44.1±10.9),
and age-, gender- matched healthy controls (HC) (n=6) (Mean age=
44.3±11.0) underwent [18F]-ASEM PET imaging using High-
resolution Research Tomograph (HRRT) and 3T structural MRI for
coregistration. Arterial sampling was used to measure plasma input
function. Volume of distribution (VT) was estimated using multilinear
analysis (MA1). Verbal memory was assessed using the Rey
Auditory Verbal Learning Task (RAVLT). Electroencephalography
(EEG) was acquired during the RAVLT using a paradigm (similar to
Babiloni et al.7) designed to capture EEG processes during passive
listening, memory encoding, and recognition.
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DISCUSSION
Our results provide preliminary evidence of regional
decrease in nAChR availability in SZ, consistent with a
recent PET imaging study 8.
The association between nAChR availability, cognitive
test performance and EEG measure of encoding
suggests the relevance of these receptors in the
pathophysiology of cognitive impairment associated with
schizophrenia.
The heterogeneity of neuroreceptor availability makes a
case for the utility of PET imaging to select patients for
clinical trials of CIAS using α7-nAChR agonists, and may
explain the negative results in clinical trials of α7-nAChR
agonists 9,10.
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AIM
The aim of this pilot study was to measure α7-nAChR availability in
SCZ using [18F]ASEM and High Resolution Research Tomography
(HRRT); and to relate α7-nAChR availability to electrophysiological
(EEG) correlates of memory.

Figure 3. Significant Pearson correlations between theta power (0‐500s; FCz) and α7‐
nAChR availability in hippocampus, and frontal cortex.

Figure 2. EEG time x frequency analysis (induced spectral power) during the passive
listening of words compared to the learning/memory phase of the RAVLT (electrode FCz).

Figure 1. Decreased α7‐nAChR availability in SCZ vs healthy controls across brain regions.

RESULTS
Encoding related theta (θ) power at electrode FCz (where
power was the largest) was positively correlated with α7-
nAChR availability in both the hippocampus (r=0.90,
p=0.035) and frontal cortex (r=0.89, p=0.046).
One-third of SZ patients had nAChR availability that was
less than 2 SD of the mean of healthy controls, while one-
third had nAChR availability that was within 1 SD of the
mean of healthy controls.

METHODOLOGICAL QUESTION
Can positron emission tomography (PET) imaging parse the
neuroreceptor heterogeneity of schizophrenia and identify patients
who are most likely to benefit from treatment?


