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Background: Previous studies suggested a link between serotonergic neurotransmission and
impaired insight in schizophrenia. In this study, we examined the relationship between serotonin
transporter (SERT) availability in regions of the prefrontal cortex (dorsolateral, ventrolateral,
ventromedial, and orbitofrontal cortices) and insight deficits in antipsychotic-free patients with
schizophrenia using high-resolution positron emission tomography (PET) with [''C]DASB.
Methods: Nineteen patients underwent [''C]DASB PET and 7-Tesla magnetic resonance ima-
ging scans. To assess SERT availability, the binding potential with respect to non-displaceable
compartment (BPyp) was derived using the simplified reference tissue model. Patients’ level of
insight was assessed using the Insight and Treatment Attitude Questionnaire (ITAQ). The relation-
ship between ITAQ scores and [''C]DASB BPyp, values was examined using the region-of-interest
(ROI)- and voxel-based analyses with relevant variables as covariates. The prefrontal cortex and its
four subregions were selected as a priori ROIs since the prefrontal cortex has been implicated as the
critical neuroanatomical substrate of impaired insight in schizophrenia.

Results: The ROI-based analysis revealed that the ITAQ illness insight dimension had
significant negative correlations with the [''CIDASB BPyp in the left dorsolateral, left
orbitofrontal, and bilateral ventrolateral prefrontal cortices. The ITAQ treatment insight
dimension had significant negative correlations with the [''C]JDASB BPyp in the bilateral
dorsolateral, left orbitofrontal, and bilateral ventrolateral prefrontal cortices. The ITAQ total
score showed significant negative correlations with the [''C]JDASB BPyp in the bilateral
prefrontal cortex and three subregions (dorsolateral, ventrolateral, and orbitofrontal cortices).
A supplementary voxel-based analysis corroborated a significant negative association
between the ITAQ score and the [''C]DASB BPyp in the prefrontal cortices.

Conclusion: Our study provides in vivo evidence of significant negative correlations
between insight deficits and prefrontal SERT availability in patients with schizophrenia,
suggesting significant involvement of prefrontal serotonergic signaling in impaired insight,
one of the core symptoms of schizophrenia.

Keywords: insight, schizophrenia, serotonin transporter, prefrontal cortex, [''C]DASB,
positron emission tomography

Introduction
Lack of insight is common among patients with schizophrenia and is significantly
linked with poor antipsychotic drug adherence and frequent relapse, leading to

a poor prognosis.' Poor insight has long been recognized as a significant barrier to
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treatment adherence and recovery in schizophrenia.'
Although numerous investigations have been made con-
cerning the clinical correlates of poor insight in patients
with schizophrenia, the neurobiological underpinning of
lack of insight is still unclear and not well understood.”

Several magnetic resonance imaging (MRI) studies on
the neuroanatomical and functional correlates of poor
insight in schizophrenia have been performed, which sug-
gest that the prefrontal cortex is involved in the lack of
insight in patients with schizophrenia.>® A meta-analysis
also reported that insight deficits in patients with schizo-
phrenia are significantly correlated with impairment in
specific cognitive functioning, such as set-shifting and
error monitoring,'® which is primarily subserved by the
prefrontal cortex. Another meta-analysis by Nair et al''
reported significant associations between insight into ill-
ness and executive function. These findings suggest
a strong link between poor insight and prefrontal cortical
dysfunction in schizophrenia.

However, the neurochemical underpinning of impaired
insight in schizophrenia remains poorly understood. In
a previous study, platelet serotonin concentrations were
significantly correlated with lack of insight in patients

with schizophrenia,'?

suggesting a possible involvement
of serotonergic neurotransmission in insight deficits in
schizophrenia. A genetic association study reported that
the functional polymorphism of the serotonin 1A receptor
was significantly related to the theory of mind (ToM)
performance,'® which was found to be an important factor
contributing to impaired insight in schizophrenia.'* In
addition, genetic variations of tryptophan hydroxylase-2
(TPH2) and serotonin 2A receptors were significantly
associated with social cognitive functions, particularly

: 15,1
emotional management components, 316

which play
a substantial role in insight deficits in schizophrenia.'”
Moreover, the core pathophysiology in schizophrenia is
associated with altered synaptic plasticity in the prefrontal
cortex,'® where serotonin plays a significant role as
a neuromodulatory transmitter.'® Hence, we suppose that
serotonin-related mechanisms in the prefrontal cortex
could be involved in impaired insight in patients with
schizophrenia. However, no in vivo molecular positron
emission tomography (PET) imaging investigations have
been reported to elucidate the relationship between sero-
tonergic neurotransmission and impaired insight in
schizophrenia.

Therefore, in this study, we examined the relationship

between serotonin transporter (SERT) availability in

regions of the prefrontal cortex (dorsolateral, ventrolateral,
ventromedial, and orbitofrontal cortices) and insight defi-
cits in antipsychotic-free patients with schizophrenia. We
PET with ''C-3-amino-
4-(2-dimethylaminomethylphenylthio)benzonitrile  ([''C]
DASB), a highly selective radioligand with high affinity
and good specificity for in vivo SERT imaging in the brain

employed high-resolution

including the cortical regions.’>** In this study, the pre-
frontal cortex and its four subregions were chosen a priori
based on the aforementioned literature, which implicates
the prefrontal cortex as a critical neuroanatomical sub-

strate of impaired insight in schizophrenia.®**%*°

Materials and Methods

Subjects

The study protocol was approved by the Institutional
Review Board of the Gachon University Gil Medical
Center, and all procedures used in the study were con-
ducted in accordance with international ethical standards
and the Declaration of Helsinki. Patients were recruited
from the schizophrenia clinic at Gachon University Gil
Medical Center. Written informed consent was obtained
from all participants after providing a full explanation of
the study procedures.

The criteria for patient recruitment were as follows: (i)
a diagnosis of schizophrenia based on the Diagnostic and
Statistical Manual of Mental Disorders, Fourth Edition
(DSM-1V),?® which was established using the Structured
Clinical Interview for DSM-IV (SCID);*’ (i) age between
18 and 55 years; (iii) absence of any psychotropic medica-
tion for at least 14 days before the PET scan (with the
exception of lorazepam, which was allowed at a maximal
dose of 3 mg per day); and (iv) no history of receiving
antidepressant medications. Patients were excluded if they
(i) met the diagnostic criteria for a psychiatric diagnosis
other than schizophrenia; (ii) had a concurrent diagnosis of
substance abuse or dependence; (iii) had concurrent med-
ical or neurological disorders; (iv) were acutely psychotic
or suicidal/homicidal; (v) were judged to be uncooperative
with regard to the study; (vi) did not fully understand the
study procedures; or (vii) could not give written informed
consents.

Nineteen patients were enrolled in the study (Table 1).
The mean Positive and Negative Syndrome Scale
(PANSS)?® total score was 84.7 + 23.6. The mean duration
of illness was 2.3 + 1.8 years. Before the PET scans, all
patients underwent urine tests to exclude substance abuse,
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Table | Demographic/Clinical Characteristics and PET Scan
Parameters

Variables Mean £ SD/Number (%)
Demographic and clinical characteristics
Age (years) 326 = 12.0
Gender Male 12 (63.2)
Female 7 (36.8)
Education (years) 114 +£1.6
Duration of illness (years) 23+ 1.8
Antipsychotic-free period (days) 136.0 + 103.9
PANSS positive score 210+74
PANSS negative score 225+ 68
PANSS general score 412+ 134
PANSS total score 84.7 £ 23.6
[''C]DASB PET scan information
Injected dose (MBq) 582.4 + 535
Specific activity (GBg/umol) 83.1 + 62.6

Abbreviations: PET, positron emission tomography; SD, standard deviation;
PANSS, Positive and Negative Syndrome Scale.

and female patients had additional urine pregnancy tests to
exclude pregnancy. None of the patients had any structural
abnormalities on brain MRI, which was confirmed by
a board-certified radiologist.

Clinical Assessments

Symptoms of schizophrenia were assessed using the
PANSS.?® Patients’ level of clinical insight was assessed
using the Insight and Treatment Attitude Questionnaire
(ITAQ).*® The ITAQ is a rater-administered 11-item scale
that measures clinical insight in two dimensions: aware-
ness of illness (illness insight) and awareness of need for
treatment (treatment insight).29 Each item on the ITAQ
elicits responses on a Likert type scale scored 0 for no
insight, 1 for partial insight and 2 for good insight.”’
A higher
A standardized Korean version of the ITAQ was used in
this study.*®

score is indicative of good insight.

[''C]DASB PET and MRI Data Acquisition
All patients were scanned with the High Resolution
Research Tomograph (HRRT)-PET (Siemens, Knoxville,
TN, USA) using [''C]DASB. For attenuation and scatter
correction, a transmission scan using a '*’Cs point source
was performed during the six minutes preceding the start
of the PET emission recording.*' Following a mean bolus
injection of 582 = 54 MBq [''C]DASB with a mean molar

activity of 83 + 63 GBg/umol, a dynamic emission record-
ing lasting 90 minutes was obtained in three-dimensional
(3-D) acquisition mode. Following the PET scans, struc-
tural MRI images were acquired with 7-Tesla MRI
(MAGNETOM 7T, Siemens, Erlangen, Germany) using
a 3-D T1-weighted magnetization-prepared rapid gradient
echo (TIMPRAGE) sequence. This entailed the following
parameters: repetition time = 1900 ms; echo time = 3.73
ms; inversion time = 1100 ms; flip angle = 10°; number of
slices = 256; and voxel size = 0.8 x 0.8 x 0.8 mm°. To
minimize the patient’s head movement during the MRI and
PET scans, all patients’ heads were fixed to the sponges as
comfortably as possible.

Image Analysis

The [''C]DASB PET emission data were reconstructed as 22
frames of increasing duration (4 x 30, 2 x 60, 2 x 90, 3 x 150,
3 x 210, 4 x 300, 3 x 600, and 1 x 900 s) using the
3-D ordinary Poisson ordered-subset expectation maximiza-
tion algorithm based on the symmetry and single-instruction
multiple data-based projection and back-projection.’* All
reconstructed PET frames were normalized for detector effi-
ciency and corrected for scatter, randoms, attenuation, decay,
and dead time according to the procedures installed by the
HRRT-PET manufacturer. These frames had a matrix size of
256 x 256 % 207 and an iso-voxel resolution of 1.22 x 1.22 x
1.22 mm’.

For reconstructed PET frames, the preprocessing steps
were performed using Statistical Parametric Mapping 8
(SPMS8; Wellcome Department of Imaging Neuroscience,
London, UK)*® implemented in MATLAB R2014b (The
MathWorks, Natick, MA, USA). For motion correction of
the reconstructed PET frames, realignment was conducted
according to a two-pass procedure. In the first pass rea-
lignment, each reconstructed PET frame was registered to
the first frame, a reference frame with high signal-to-noise
ratio in the series, after which a mean PET image was
computed. In the second pass realignment, each frame
from the first pass alignment was registered to the mean
PET image. Next, the mean PET image was co-registered
to the structural MRI image using a 12-parameter affine
transformation, and the estimated transformation was
applied to the corresponding reconstructed PET frames.
To estimate SERT availability, the binding potential with
respect to non-displaceable compartment (BPyp) of [''C]
DASB was calculated in the kinetic modeling tool of the
PMOD software v3.2 (PMOD Technologies Ltd., Ziirich,
Switzerland) using the simplified reference tissue model 2
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(SRTM2)** with the cerebellum serving as the reference
region, as previously used for this tracer.***® In the
['""CIDASB BPyp calculation process, the time-activity
curves were obtained from reconstructed dynamic PET
images by averaging all the voxels within each region of
interest (ROI). The [''C]DASB BPyp images were spa-
tially normalized to the Montreal Neurological Institute
(MNI) standard template using SPMS8. The anatomical
locations of the ROlIs, ie, the prefrontal cortex and its
subregions, were determined based on the Brodmann
areas in the Talairach atlas,39 which include dorsolateral
prefrontal, ventromedial prefrontal, ventrolateral prefron-
tal, and orbitofrontal subregions.**** The left and right
regions were analyzed separately, given the lateralized

.. . . . . . 43.44
cognitive processes and their deficits in schizophrenia.**:

Statistical Analysis

Statistical analyses were performed using the Statistical
Package for the Social Sciences (SPSS) version 23.0 (IBM
Corp., Armonk, NY, USA). The relationship between the
ITAQ scores and the [''C]DASB BPyp, values was examined
using the a priori ROI-based correlation analysis with rele-
vant variables as covariates. The statistical significance was
set at a threshold of two-tailed p < 0.05.

A voxel-based analysis was also performed with the
same data using SPMS to supplement and corroborate the
ROI-based results on the relationship between the ITAQ
total scores and the [''C]DASB BPyp values in the pre-
frontal cortex. The significance threshold was set at false
discovery rate (FDR)-corrected p < 0.05. However, con-
sidering the exploratory perspective of the voxel-based
analysis in our study, when no significant correlations
were found at the FDR-corrected threshold, significant
results were further investigated at an uncorrected p <
0.005 with an extent threshold of 50 voxels, which was
considered statistically significant in previous PET ima-

ging studies.*>*

Results

The mean ITAQ total score was 13.6 + 6.6. The mean
scores of the illness insight and treatment insight dimen-
sions were 6.0 £ 3.2 and 7.6 + 3.6, respectively. The ITAQ
scores did not significantly correlate with age (»r = 0.12 to
0.20, p > 0.05), gender (t = 0.65 to 1.35, p > 0.05), or the
duration of antipsychotic-free period (» = 0.17 to 0.28, p >
0.05). The ITAQ scores had significant positive correla-
tions with the duration of illness (illness insight dimension
score: r = 0.48, p = 0.04; treatment insight dimension

score: r = 0.64, p = 0.003; total score: r = 0.59, p =
0.008). Additionally, the ITAQ illness insight dimension
score had a significant positive correlation with the
PANSS positive score (r = 0.47, p = 0.045), and both the
ITAQ treatment insight dimension score and ITAQ total
score had significant positive correlations with the PANSS
total score (treatment insight dimension score: r = 0.50,
p = 0.029; total score: » = 0.49, p = 0.033).

The ROI-based correlation analysis with relevant PANSS
scores and duration of illness as covariates revealed that the
ITAQ total score had significant negative correlations with
the [''C]DASB BPyp, values in the bilateral prefrontal cortex
(left: p = 0.012; right: p = 0.035), dorsolateral prefrontal
cortex (left: p = 0.015; right: p = 0.036), orbitofrontal cortex
(left: p = 0.006; right: p = 0.039), and ventrolateral prefrontal
cortex (left: p = 0.001; right: p = 0.008) (Table 2). The ITAQ
illness insight dimension score had significant negative cor-
relations with the [''C]DASB BPyp values in the left pre-
frontal cortex (p = 0.034), left dorsolateral prefrontal cortex
(p=0.041), left orbitofrontal cortex (p = 0.021), and bilateral
ventrolateral prefrontal cortex (left: p = 0.005; right: p =
0.034) (Table 2). The ITAQ treatment insight dimension
score had significant negative correlations with the [''C]
DASB BPyp values in the left prefrontal cortex (p =
0.028), bilateral dorsolateral prefrontal cortex (left: p
0.028; right: p = 0.048), left orbitofrontal cortex (p =
0.013), and bilateral ventrolateral prefrontal cortex (left: p
0.002; right: p=0.020) (Table 2). Representative scatter plots
showing the relationship between the ITAQ scores and the
[''C]DASB BPyp values in the prefrontal cortex and its
subregions are presented in Figure 1.

In addition, voxel-based correlation analysis with the
PANSS total score and duration of illness as covariates
revealed significant negative correlations between the
ITAQ total score and [''C]DASB BPyp values in the
right orbitofrontal cortex (p = 0.0004), left ventromedial
prefrontal cortex (p = 0.001), left dorsolateral prefrontal
cortex (p = 0.002), and right ventrolateral prefrontal cortex
(p = 0.003), which did not survive FDR correction for
multiple correlations (FDR-corrected p = 0.320). These
results are shown in Figure 2.

Discussion

In this study, we identified significant negative correlations
between the level of insight measured by the ITAQ and the
prefrontal SERT availability quantified by the [''C]DASB
BPyp in antipsychotic-free patients with schizophrenia,
suggesting a significant involvement of serotonergic
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Table 2 Mean [''C]DASB BPyp Values and Their Correlation Coefficients with the ITAQ Scores in the Prefrontal Cortex and Its

Subregions
Regions of Interest Mean Correlation Coefficients' (p-value)
SD
(Sb) ITAQ lliness Insight ITAQ Treatment Insight ITAQ Total Score
Score Score
Prefrontal cortex rt | 0.22 (0.07) —0.433 (0.083) —0.465 (0.060) —0.513 (0.035)*
It | 0.19 (0.06) —0.517 (0.034)* —0.531 (0.028)* —0.596 (0.012)*
Dorsolateral prefrontal re | 0.11 (0.03) —0.425 (0.089) —0.486 (0.048)* —0.510 (0.036)*
cortex It | 0.10 (0.03) —0.501 (0.041)* —0.532 (0.028)* —0.579 (0.015)*
Orbitofrontal cortex rt | 0.33 (0.12) —0.405 (0.107) —0.453 (0.068) —0.503 (0.039)*
It | 0.26 (0.10) —0.555 (0.021)* —0.587 (0.013)* —0.639 (0.006)**
Ventrolateral prefrontal rt | 0.23 (0.08) —0.515 (0.034)* —0.558 (0.020)* —0.619 (0.008)**
cortex It | 0.13 (0.05) —0.645 (0.005)** —0.697 (0.002)** —0.739 (0.001)**
Ventromedial prefrontal rt | 0.35(0.12) —0.379 (0.134) —0.362 (0.154) —0.425 (0.089)
cortex It | 0.38(0.14) —0.410 (0.102) —0.390 (0.121) —0.475 (0.054)

Notes: TCorrelation coefficients were obtained using partial correlation analysis with Positive and Negative Syndrome Scale (PANSS) scores and duration of illness as
covariates. Asterisks and bolds indicate statistical significance at p < 0.05* and p < 0.01**
Abbreviations: BP\p, binding potential with respect to non-displaceable compartment; ITAQ, Insight and Treatment Attitude Questionnaire; SD, standard deviation; rt,

right; It, left.

neurotransmission in insight deficits in schizophrenia. To
the best of our knowledge, this is the first molecular PET
study reporting the relationship between in vivo serotonin
parameter and insight in schizophrenia.

It is unclear whether there is a simple competition model
between SERT radiotracer and extracellular serotonin for
SERT binding sites; however, it has been reported that
lower SERT functioning is associated with greater extracel-
lular serotonin.** Ginovart et al*” reported that significantly
decreased [''C]DASB binding was observed in cat brains
under conditions in which tranylcypromine, a monoamine
oxidase inhibitor, was administered to increase serotonin
levels. In addition, Yamamoto et al*® also reported that
5-hydroxy-
L-tryptophan significantly decreased the binding potential

increased endogenous serotonin  using

of [""C]DASB in several brain regions in the conscious

nonhuman primate. In contrast, Milak et al*’

reported
a decreased [''C]DASB binding under the rapid tryptophan
depletion paradigm in the brains of baboons, suggesting the
internalization of SERT. The effects of anesthesia on SERT
and [''C]DASB radioligands and the interval between tryp-
tophan depletion and [''C]JDASB PET scan may be factors
involved in these discrepancies.

Since a higher ITAQ score is indicative of good
insight, we suppose that a low endogenous extracellular
serotonin levels in the prefrontal cortex may be associated

with low levels of insight in schizophrenia. The higher

density of SERT could also increase serotonin clearance*
and the conditions of higher SERT density may lead to
greater extracellular serotonin decrease, thereby account-
ing for an inverse association between SERT functioning
and extracellular serotonin levels. Thus, based on this
additional model as well as the model noted

24,4748
above, 2447

we may explain our results as being an
association between more severe lack of insight assessed
by the ITAQ and lower endogenous extracellular serotonin
levels in the prefrontal cortex. Further studies with phar-
macological challenge paradigms may be required.
Moreover, since we cannot directly measure in vivo extra-
cellular serotonin levels in the human brain,”° the inter-
pretation regarding the relationship between insight
deficits and SERT levels should be validated using
a multitracer imaging method, combining both SERT and
postsynaptic serotonergic markers.

Previous studies using clinical assessments includ-
ing cognitive tests have implicated the prefrontal cor-

10,11 In

tex in insight deficits in schizophrenia.
a structural MRI study, the left frontal pole volume
was a significant predictor of the self-reflectiveness in
schizophrenia.’' In a functional MRI study, the activa-
tion in the bilateral ventrolateral prefrontal cortex was
significantly correlated with the self-reflective capacity
in schizophrenia.® The prefrontal cortex is also

a critical brain region for self-reflective processes in
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3199

Dove:


https://www.dovepress.com
https://www.dovepress.com

Kim et al Dove

['""CIDASB BP,; in the left VLPFC
[""C]DASB BPy; in the left VLPFC
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ITAQ illness insight dimension score ITAQ treatment insight dimension score

C .60 .25
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Figure | Representative scatter plots of the correlations between the ITAQ scores and the ['' C]DASB BPyp in the PFC. (A and B) The ITAQ illness insight and treatment
insight scores had significant negative correlations with the ['' CJDASB BPy in the left VLPFC (illness insight: r = —0.645, p = 0.005; treatment insight: r = —0.697, p = 0.002).
(C) The ITAQ total score had significant negative correlations with the [''CJDASB BPyp in the left OFC (r = —0.639, p = 0.006) and bilateral VLPFC (left: r = —0.739, p =
0.001; right: r = —0.619, p = 0.008). The solid and dotted lines indicate the regression lines and 95% confidence intervals, respectively.

Abbreviations: ITAQ, Insight and Treatment Attitude Questionnaire; BPyp, binding potential with respect to non-displaceable compartment; PFC, prefrontal cortex;
VLPFC, ventrolateral prefrontal cortex; OFC, orbitofrontal cortex.

T value T value T value T value
4 3.5
3.5 3
3 25
25 2
2
1.5
1.5
1 1
0.5 0.5
0
Rt. OFC (BA13) Lt. VMPFC (BA32) Lt. DLPFC (BA9) Rt. VLPFC (BA47)

Figure 2 Voxel-based analysis of the correlation between the ITAQ total score and ['' CJDASB BPyp in the prefrontal cortex (uncorrected p < 0.005). The ITAQ total score
had significant negative correlations with the ['' CJDASB BPyp in the right OFC (peak MNI coordinate: 38, 28, 2; cluster size = 332 voxels; p = 0.0004), left VMPFC (peak
MNI coordinate: -2, 50, —12; cluster size = 52 voxels; p = 0.001), left DLPFC (peak MNI coordinate: —54, 24, 20; cluster size = 62 voxels; p = 0.002), and right VLPFC (peak
MNI coordinate: 38, 26, —18; cluster size = 100 voxels; p = 0.003).

Abbreviations: ITAQ, Insight and Treatment Attitude Questionnaire; BPyp, binding potential with respect to non-displaceable compartment; OFC, orbitofrontal cortex;
MNI, Montreal Neurological Institute; VMPFC, ventromedial prefrontal cortex; DLPFC, dorsolateral prefrontal cortex; VLPFC, ventrolateral prefrontal cortex; Re, right; BA,
Brodmann area; Lt, left.

the healthy human brain.>? It is also involved in critical ~ schizophrenia.’*>* Our study corroborates the impor-
functions, such as metacognition, which is associated tance of the prefrontal cortex underlying the lack of
with identifying and correcting erroneous  insight in schizophrenia and suggests the prefrontal
beliefs and misinterpretations and is impaired in SERT as the important neurochemical correlate.
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In our study, the duration of illness was significantly
positively associated with insight, particularly, treatment
insight. This finding is in line with previous reports that
insight impairment modestly improves over the course of
the illness,” and that patients in the chronic phase of
schizophrenia have better insight than those in the first
episode of psychosis or with a shorter duration of
illness.’®>” Our finding along with previous reports may
reflect the acceptance of the illness, more knowledge of
the illness, or effects of a longer treatment period in
patients with a longer duration than in those with
a shorter duration of illness.>”

The strengths of our study include the use of high-
resolution PET imaging techniques. Compared with con-
ventional PET systems, the HRRT-PET system used in our
study has been reported to improve the quantification of
monoamine neurotransmission parameters owing to
reduced partial volume effects by enhanced spatial
resolution.’®>® This enabled more accurate measurements
of prefrontal SERT availability in our study. Another
strength of this study is that all patients were antipsycho-
tic-free and had not been taking psychotropic medications
for at least 14 days before the PET scans. In addition, all
patients had no history of taking antidepressant medica-
tions. All these aspects evidently minimized the confound-
ing effects of psychotropic medications on the
quantification of SERT availability.

The interpretation of the results of the present study
should be considered in light of some limitations. The
[''C]DASB BPyp was quantified using the reference tis-
sue model>*®° rather than using the metabolite-corrected
arterial input function model. However, quantification
using a metabolite-corrected arterial input function is inva-
sive due to the requirement for cannulation of a radial
artery, and consequent discomfort might be
a confounding factor. Moreover, imprecision in determin-
ing the metabolite-corrected input function can be a source
of variance in estimation of the endpoint.®' In our study,
we used the [''C]DASB radiotracer. Additional research
using other SERT tracers, such as [''C]MADAM® and
["'C]JAFM® may be required to confirm our findings. In
addition, our study is considered preliminary as the results

did not survive FDR correction for multiple correlations.

Conclusion

Our study provides in vivo evidence of significant negative
correlations between insight deficits and prefrontal SERT
availability  in with

antipsychotic-free  patients

schizophrenia, suggesting a significant involvement of
cortical serotonergic signaling in impaired insight, one of
the core symptoms of schizophrenia.
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