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receptor is the HPA axis response to stress. Hypothalamic corticotropin-
releasing hormone (CRH) neurons, which affects glucocorticoid release by 
stimulating pituitary adrenocorticotropin (ACTH) secretion, are directly 
and indirectly inhibited by β-endorphin-producing neurons via the μ opioid 
receptor (OPRM). Both exaggerated and blunted HPA responses to stress 
have been associated with high risk for psychosis. Many studies have sug-
gested that opioids play an important role in response to stress, motivation, 
and numerous psychiatric entities. The present association study tested the 
hypothesis that the Asn40Asp substitution polymorphism confers suscep-
tibility to schizophrenia.
Methods: After informed consent was obtained, 100 schizophrenia patients 
and 100 control subjects were enrolled in this study. Genomic DNAs were 
extracted from peripheral blood by using the modified SDS/Proteinase K 
procedure. The genotypes of the Asn40Asp polymorphism of the μ opioid 
receptor were assessed by allele-specific polymerase - chain reaction. The 
PCR products were digested by restricted enzyme.
Results: The frequency of the Asp40 allele was significantly increased in 
all schizophrenia patients (Fisher’s Exact Test P= 0.0118). There were no 
associations the Asn40Asp polymorphism of the μ opioid receptor with 
substance dependence among schizophrenia patients and normal control.
Discussion: The opioidergic neurotransmitter system plays an important 
role in regulating activation of the hypothalamic-pituitary-adrenal (HPA) 
axis. Initial activation of the HPA axis occurs at the level of the paraven-
tricular nucleus of the hypothalamus, where neurons that produce cortico-
tropin releasing factor (CRF) are located [Bell et al., 1998]. CRF neurons in 
this area express μ-opioid receptors and are under tonic inhibition by neu-
rons of the arcuate nucleus that contains β-endorphin [Wand et al., 1998]. 
Genetic factors appear to be important modulators of HPA axis activation. 
The HPA axis appears to be involved, including the normal stress response 
[Bond et al., 1998; LaForge et al., 2000] and psychosis in which HPA axis 
dynamics appear to be abnormal. Similarly, there is growing evidence that 
altered opioidergic neurotransmission and HPA axis dynamics may affect 
alcohol- and drug-seeking behaviors [Piazza and Le Moal, 1997; Kreek and 
Koob, 1998].
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Background: Deconstructing schizophrenia is important, since differ-
ent disorders within the syndrome may have distinct pathophysiological 
mechanisms and treatment targets. Emerging evidence suggests inflamma-
tion may play a role in at least a subgroup of people with this illness. One 
specific subgroup with known inflammation is a group with elevations in 
antigliadin antibodies (AGA IgG). These elevations (>20 U) are found in 
about 1/3 of people with schizophrenia. Gliadin is a protein found in wheat, 
barley and rye. This subgroup with AGA IgG elevations may be distinct as 
they have fewer positive symptoms, higher kynurenic acid levels, and may 
benefit from a gluten free diet. The effectiveness of gluten removal has been 
controversial with mixed results in previous studies, however no former 
study has examined gluten removal in those with high AGA IgG, that is, 
the population who may be expected to benefit.
Methods: Sixteen people with a DSM-IV-TR diagnosis of schizophrenia or 
schizoaffective disorder and who also had elevated AGA IgG (≥20 U) were 
recruited and admitted to an inpatient unit for a 5-week randomized double 

blind trial. Participants were randomized in a double blind fashion to either 
a diet containing gluten or a complete strictly enforced gluten free diet. 
This was accomplished by given 10 gm of gluten flour or 10 gm of rice flour 
daily in a protein shake, with all meals for all participants being standard-
ized and gluten free. Participants had cooking classes, received cookbooks, 
and went on shopping trips for gluten free foods and meals. Participants 
were rated on the Brief  Psychiatric Rating Scale (BPRS), Scale for the 
Assessment of Negative Symptoms (SANS) and the MATRICS Cognitive 
Battery (MCCB) at baseline and 5 weeks. The study was not powered to 
find a treatment effect, but designed to examine the feasibility of conduct-
ing an inpatient gluten removal study and examine trends in treatment as 
measured by Cohen’s D effect size (ES) differences.
Results: Fourteen of 16 people completed the 5-week trial and all tolerated 
the diet (2 discontinued early in the trial for housing and administrative 
reasons). The mean age of participants was 37.9 ± 13.2 years, 56% male 
and 75% African-American. During the clinical trial, participants receiving 
the gluten free diet had an improvement in negative symptoms as compared 
to placebo (treatment difference) with an ES=0.53. There was no improve-
ment in BPRS total score or positive symptoms. The MCCB composite 
score did not improve, but an ES=0.6 was noted in the domain of atten-
tion favoring the gluten free diet. The AGA IgG levels decreased by 35% 
in the five weeks in the gluten free diet group relative to a 17% decrease in 
the gluten containing group. It is also important to note that the correla-
tion between the change in SANS total score and AGA IgG in the gluten 
free group (r=0.57) was strong and notably different than the correlation 
between the change in SANS total score and AGA IgG in the gluten con-
taining group (r=-0.017), suggesting a possible marker of treatment effect. 
Adverse effects were similar between treatment groups.
Discussion: This is the very first study of a gluten free diet in schizophre-
nia with elevated AGA IgG. This feasibility study suggests that removal of 
gluten is associated with improvement in negative symptoms and attention, 
but not positive symptoms. Participants tolerated the diet. The feasibility 
study provided data to design the now ongoing fully powered confirmatory 
double-blind trial in people with schizophrenia with negative symptoms 
using a higher gluten amount (30 grams daily) and with aims to examine 
associated mechanisms, with targets of inflammation, neuroimaging and 
gut permeability.
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Background: Antipsychotic (AP) medications are the cornerstone of treat-
ment for schizophrenia (SCZ), with off-label prescription rapidly increasing 
in youth and adolescent populations. However, APs have been associated 
with metabolic side effects including diabetes and obesity. Although sev-
eral mechanisms have been proposed, the gut microbiome (GMB) has been 
suggested as a potential mediator of AP-induced metabolic side effects 
due to its role in weight and metabolic regulation; as well as emerging evi-
dence demonstrating a shift in the microbiome of AP-treated animals and 
humans. The purpose of the current study is to 1) Investigate the GMB in 
SCZ patients compared to healthy individuals and 2) To examine the role 
of GMB in SCZ and AP-induced metabolic side effects.
Methods: Three groups of  25 participants are being recruited. Group 
A: Long-term AP-treated patients (for at least 6 months) taking clozap-
ine (CLZ). Group B: Healthy controls matched with Group A for BMI, 
age, sex, and smoking status. Group C: Treatment-naive SCZ patients 
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starting an AP or patients newly switching to CLZ. Groups A  and B 
will be assessed at a single time point (week 0)  whereas Group C will 
be assessed prospectively at weeks 0, 3, and 12 with the same measures 
collected. The following clinical measures and metabolic indices are col-
lected at baseline, and if  applicable, at follow up visits: the Questionnaire 
of  Eating and Weight Patterns (QEWP), the Dutch Eating Behavior 
Questionnaire (DEBQ), the Power of  Food Scale (POFS), the Positive 
and Negative Syndrome Scale (PANSS), the Gastrointestinal Symptom 
Rating Scale (GSRS), Exercise/Physical Activity Evaluation, body mass 
index, oral glucose tolerance test, lipid profile, and serum clozapine lev-
els. We also collect fecal samples for DNA extraction and microbiome 
sequencing. We are currently performing a baseline comparison across 
groups A, B, and C in order to evaluate intrinsic differences between 
schizophrenia and healthy controls, as well as, effects of  new AP expo-
sure versus chronic exposure. The difference between analytical groups 
(i.e. groups A, B, and C) at different time points (i.e. baseline, week 3 and 
6)  for variables such as BMI and metabolic parameters marker change 
are analyzed using two-way repeated measures ANCOVA, including sig-
nificant covariates. The relationship between different measures, such as 
body weight and metabolic parameters, GMB composition (abundance 
of  each species), and AIWG will be tested using Spearman’s correlation. 
Analysis of  the Operational Taxonomic Unit network generated using 
QIIME will be further analyzed using linear discriminant analysis (LDA) 
effect size (LEfSe) method. This method uses LDA scores to estimate the 
effect size of  differentially abundant taxa (at phyla, class or other lev-
els) and ranks the relative difference of  microbial taxa that discriminate 
groups with biological consistency and statistical significance. The GMB 
composition of  within group weight gainers versus non-weight gainer 
will also be assessed in a subgroup of  subjects using LEfSe.
Results: To date, 17 patients enrolled (13 patients in group A  (9 men, 
mean±SD age: 31.6 ± 5.1 years; BMI, 31.4 ± 5.5), two control in group B (1 
men, mean±SD age: 29.0 ± 1.4 years; BMI, 30.3 ± 0.8), two in group C (1 
men, mean±SD age: 30.0 ± 9.9 years; BMI, 25.8 ± 5.6)). Further analyses 
including GMB composition in each group are now being conducted. We 
are currently analyzing these individuals for their GMB composition and 
results will be presented at the SIRS meeting.
Discussion: To our knowledge, this is the first study to assess GMB sample 
in SCZ and investigate the association the GMB and AP-induced metabolic 
side effects. Our study has the potential to help to unravel the role of GMB 
in SCZ and AP response.
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Background: Positron emission tomography (PET) using radiolabeled 
ligands selective for the 18 kDa translocator protein (TSPO) is the most 
widely used technique to assess putative neuroimmune abnormalities in 
vivo. However, the results of TSPO PET in schizophrenia patients are 
ambiguous. In particular, the influence of antipsychotic medication expo-
sure has not been definitively tested. We have previously established that 
chronic exposure to two different antipsychotics resulted in increased den-
sity and amoeboid morphology of brain microglia, particularly in the cor-
tex (ACC) and corpus striatum (STR) (Cotel et al., 2015). Here we explore 
the consequences of such treatment on TSPO, in relation to changes in 
microglia. We hypothesize that chronic haloperidol treatment would 

increase the expression of TSPO in microglia and correlate with increased 
levels of circulating proinflammatory cytokines.
Methods: Adult male Sprague-Dawley rats (12 week-old) were implanted 
with subcutaneous osmotic mini-pumps (ALZET® 2ML4) delivering a 
continuous dose of either common vehicle (20% β-cyclodextrin + 5% ascor-
bic acid) or haloperidol (2mg/kg/d) for 28 days (Kapur et al., 2003). Plasma 
was collected before perfusing the animals with 4% buffered PFA. Brains 
were carefully removed and processed for immunostaining against Iba1 and 
TSPO. Levels of plasma cytokines were measured using the pro-inflamma-
tory 9-plex panel from Meso Scale Discovery (MSD®). TSPO expression 
was measured by its area fraction using FIJI software (10 snaps per ani-
mal per brain region, 20x magnification) in the ACC, STR, hippocampus 
(HPC), secondary somatosensory cortex (S2), primary motor cortex (M1). 
Numbers of resting and amoeboid microglia were determined by unbiased 
stereology (Gundersen, 1987) in the ACC, STR, and HPC. The Cavalieri 
estimator (StereoInvestigator 12.0,MBF Bioscience) was used to determine 
the volume of these regions. Data were analyzed by t-tests corrected for 
multiple comparisons, using GraphPad Prism 6.0.
Results: Only 5 cytokines from the panel were above the limit of detec-
tion. Of these, IL-6 is significantly increased in haloperidol-treated animals 
(+186%, p<.01). IL-10, IL-4, KC/GRO, and TNFα plasma levels were 
not significantly affected. In parallel, TSPO expression was significantly 
increased in the ACC (+56%, p<.01), the STR (+77%, p<.01) and the S2 
(+158%, p<.001). In the STR, the density of both resting and amoeboid 
microglia were significantly elevated in the treatment group (+22%, p<.05 
and +45%, p<.001, respectively). A 2-way ANOVA revealed a significant 
interaction between treatment and brain region for amoeboid but not rest-
ing microglia. Peripheral IL-6 levels correlated negatively with TSPO levels 
in the STR in saline and haloperidol-treated groups (r=-0.82 and r=-0.62, 
respectively, p<.05). In addition, KC/GRO, although not different between 
groups, correlated positively with TSPO levels in STR in controls (r=0.77, 
p<.05), but negatively in HPC, M1, and S2 after haloperidol treatment  
(r=-0.66, r=-0.62, r=-0.6, respectively, p<.05).
Discussion: As hypothesized, TSPO expression is significantly affected by 
chronic haloperidol, with augmented levels in the ACC, STR and S2. These 
data are in line with an increased TSPO PET signal in medicated schizo-
phrenia patients as compared to matched antipsychotic-naïve patients 
(Holmes et  al., 2016). Furthermore, these data confirm and extend our 
prior findings demonstrating that microglial activation is present already 
after 28 days of exposure to haloperidol and this effect is most prominent 
in the STR. Further investigations are needed to determine which cell types 
drive changes in TSPO (glia, endothelium, astrocytes) and how this relates 
to their functions at a molecular level.
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Background: Prenatal exposure to the viral mimic poly-I:C via the preg-
nant dam has been shown to lead to a broad spectrum of neuro-psycho-
pathological features phenotypic of schizophrenia, recapitulating the well 
established link between maternal infection in pregnancy and increased 
schizophrenia risk in the offspring. We previously showed using longitu-
dinal imaging that prenatal poly-I:C leads postnatally to volumetric brain 
abnormalities that precede the emergence of behavioral abnormalities 
(selective attention deficits and excessive response to amphetamine) in 
adulthood, and that an ultra-low dose of risperidone (RIS) given prior 
to “symptom” emergence, prevents the emergence of behavioral as well as 
structural brain deficits. Here we aimed at showing that the efficacy of RIS 


