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Dear CCNP Colleagues,
It is my honor and pleasure to welcome you to the 35th annual meeting of the CCNP. This
year’s program brings together a superb collection of basic science and clinical research,
discussions on training philosophies and research strategies, and advances in our
understanding of health, disease, treatment and recovery. We are extremely fortunate to
have the best of Canadian neuropsychopharmacology here, as well as honored guests
from the US and Europe. We can thank for this the excellent work of the LOC’s Scientific
Program Committee (Alasdair Barr, Michael Krausz & Christian Schutz) as well as the LOC
at large (Co-Chairs: Catharine Winstanley & Stan Floresco; LOC: Stephanie Borgland, Bill
Honer, Ray Lam, Tony Phillips & Lakshmi Yatham).

It is fitting that on this occasion of our 35th meeting, our first president, Yvon Lapierre, along with Glen
Baker, Ted Sourkes, Phil and Mary Seeman, put together a history of CCNP’s origins and our first 25
years. I hope many of you have had a chance to read it, and if not, I encourage you to do so. Since it
covered events up to 2002 only, I expect many colleagues this year’s meeting will no doubt be
highlighted in the history’s update.

I hope you enjoy your time in this beautiful city. It has been a privilege to serve.

Marco Leyton, Ph.D.
President, CCNP 2010-2012
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OVERVIEW
Wednesday May 23rd
12:00 – 17:00
13:00 – 16:30
17:00 – 17:15
17.15 – 18:00

Registration opens (Meekison Arts Lounge)
CCNP council meeting (Ruth Blair room C, Gage)
opening remarks (Irving Barber Learning Centre room 182)
Special lecture: Dr Jon Stoessl: (Irving Barber Learning Centre room 182)
The neurobiology of the placebo effect
18:00 – 20:00 Welcome reception (Meekison Arts Lounge)
Thursday May 24th
07:30 – 08:30 Breakfast (Pacific Spirit Food Hall)
08:00 – 17:00 Registration (Meekison Arts Lounge)
08:30 – 10:30 Symposium 1 (Buchanan Theatre A101):
Recent advances in identification of novel targets for drug development in
psychiatric and neurological disorders
Featuring Drs. Xin-Min Li (co-chair); Glen Baker (co-chair), Kathryn G. Todd,
Darrell Mousseau
10:30 – 11:00 Coffee break (Buchanan 1st floor Foyer)
11:00 – 12:00 Heinz Lehmann Award lecture (Buchanan Theatre A101)
Dr. Gustavo Turecki
12:00 – 13:00 Lunch (Buchanan 1st floor Foyer)
13:00 – 15:00 Symposium 2 (Buchanan Theatre A101):
Role of the orbitofrontal cortex in reward valuation
Featuring Drs Stephanie Borgland (chair), Fiona Zeeb, Geoffrey
Schoenbaum, Alain Dagher
15:00 – 15:30 Coffee break (Buchanan 1st floor Foyer)
15:30 – 16:30 Young Investigator Award lecture (Buchanan Theatre A101)
Dr. Gabriella Gobbi
16:30 – 18:00 CCNP business meeting (Buchanan Theatre A101)
18:00 – 20:00 Poster session 1 (Meekison Arts Lounge)
Friday May 25th, 2011
07:30 – 08:30 Breakfast (Pacific Spirit Food Hall)
08:00 – 17:00 Registration (Meekison Arts Lounge)
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08:30 – 10:30 Presidential symposium (Buchanan Theatre A101):
Mental Illness: New Understanding, New Treatments
Featuring Drs Paul Albert (chair), Jean-Martin Beaulieu, Michael Hayden,
Georg Northoff, Andres Lozano
10:30 – 11:00 Coffee break (Buchanan 1st floor Foyer)
11:00 – 12:30 Panel discussion (Buchanan Theatre A101):
How to improve the research component of psychiatric residency training
Featuring Drs Thomas Raedler (chair), Anthony Phillips, Jitender Sareen,
William Honer
12:30 – 13:30 Lunch (Buchanan 1st floor Foyer)
13:30 – 15:30 ECNP symposium (Buchanan Theatre A101):
New neuroimaging insights into pharmacotherapeutics of major psychiatric
disorders
Featuring Drs Gitte-Moos Knudson (chair), David Nutt (co-chair), Luc Zimmer,
Sophie Frangou
15:30 – 16:00 Coffee break (Buchanan 1st floor Foyer)
16:00 – 18:00 The Next Generation symposium (Buchanan Theatre A101)
Featuring Dr. Alasdair Barr (chair), Melissa Perreault, Aryandokht Fotros, Colin
Stopper, George Foussias, Sara Jamali
18:00 – 19:30 Poster session II (Meekison Arts Lounge)
20:00 – 23:00 Awards banquet (Museum of Anthropology)
Saturday May 26, 2011
07:00 – 08:00 Breakfast (Pacific Spirit Food Hall)
08:00 – 12:00 Registration (Meekison Arts Lounge)
08:00 – 10:00 Symposium 3 (Buchanan Theatre A101):
Neurobiology of bipolar disorder: integrating transdisciplinary approaches in at
risk and symptomatic individuals in both pediatric and adult populations
Featuring Drs. Benicio Frey (chair), Ana Andreazza, Roberto Sassi
10:00 – 10:30 Coffee break (Buchanan 1st floor Foyer)
10:30 – 11:30 Plenary lecture: Dr John Krystal, Title “Glutamate and depression: The pursuit
of rapid-acting antidepressant medications” (Buchanan Theatre A101)
11:30 – 12:45 Lunch featuring special informal talk by David Nutt on his experience of being
forced to resign as Chair of the British Advisory Council on the Misuse of Drugs and the larger
drug debate (Irving Barber Learning Centre room 182)
12:45 – 13:45 Innovations in Neuropsychopharmacology Award Lecture (Buchanan Theatre
A101)
Dr. Gary Remington
13:45 – 14:00 Closing remarks (Buchanan Theatre A101)
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WEDNESDAY MAY 23rd
17:00-18:00
Special Lecture
Irving Barber Learning Centre room 182
17:00

Welcome and opening remarks
Brief presentation by Dr. David Kaplan (Chair, Brain Canada)

17:15
Special Lecture:
The neurobiology of the placebo effect
Dr. Jon Stoessl
Chair: Dr. Stan Floresco
Abstract: The placebo effect is as old as mankind and has played a major role in medicine over
many years, but placebo responses have been regarded as non-specific by some and in pejorative
terms by others. The placebo effect may be particularly prominent in neurological and
psychiatric disorders, although some investigators have questioned whether the effect exists at
all. Parkinson’s Disease can be used as a model to illustrate (i) how common and how powerful
the placebo effect is in some disorders; (ii) physiological mechanisms contributing to the placebo
effect, particularly dopamine release ; (iii) how findings in Parkinson’s may apply to other
conditions and (iv) the importance of expectation. Data showing how manipulation of
expectation can modulate the placebo effect will be presented and it will be shown that placebos
in fact recapitulate in a very specific fashion the desired effect of the active treatment they are
designed to mimic.
Jon Stoessl is Professor & Head of Neurology and directs the Pacific Parkinson’s Research
Centre and National Parkinson Foundation Centre of Excellence at UBC & Vancouver Coastal
Health. He holds a Tier 1 Canada Research Chair in Parkinson’s and directs a CIHR Team in
Parkinson’s and a Pacific Alzheimer Research Foundation Centre grant on Overlap Syndromes
Resulting in Dementia. Dr. Stoessl is on the editorial boards of Annals of Neurology, Lancet
Neurology, Parkinsonism & Related Disorders and Translational Neurodegeneration, and has
served on numerous scientific advisory boards. He is the past Chair of the Scientific Advisory
Boards of the Parkinson Society of Canada and Ontario Mental Health Foundation and recently
completed a term chairing the Interdisciplinary Adjudication Committee of the Canada Research
Chairs program. He serves on the International Executive Committee of the Movement Disorders
Society, chairs the Awards Committee of the MDS and co-chairs the Mentoring Committee of
the Parkinson Study Group. He is a Member of the Order of Canada. Dr. Stoessl’s research
involves the use of positron emission tomography to study Parkinson’s disease and related
disorders, including the use of imaging as a biomarker, the basis for complications of treatment
and mechanisms of the placebo effect. He has published more than 230 papers and book
chapters.
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THURSDAY MAY 24th
08:30-10:30
Symposium 1
Buchanan Theatre A101

Symposium 1:
Recent advances in identification of novel targets for drug development
in psychiatric and neurological disorders
Chair: Dr. Xin-Min Li
Co-chair: Dr. Glen Baker
08:30

Neuroactive steroids and the etiology and pharmacotherapy of psychiatric and
neurological disorders
Glen Baker

09:00

Antidepressants directly affect immune cells of the brain and can alter the fate of
injured neurons
Kathryn G. Todd

09:30

Oligodendrocyte dysfunction, demyelination and schizophrenia-like behaviours
Xin-Min Li

10:00

Is the gamma-secretase complex contributing to the prodromal depression
observed in individuals at high risk for Alzheimer disease?
Darrell Mousseau
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Symposium 1: Recent advances in identification of novel targets for drug development in
psychiatric and neurological disorders
Neuroactive steroids and the etiology and pharmacotherapy of psychiatric and neurological
disorders.
Glen Baker1, Jean-Michel Le Melledo1, Samir Ahboucha2 and Chris Power3.1Department of
Psychiatry, University of Alberta, Edmonton, Alberta, 2Hassan Ist University, Polydisciplinary
Faculty of Khouribga, Biology Department, Khouribga, Morocco and 3Division of Neurology,
University of Alberta, Edmonton, Alberta
Presenter: Glen Baker
Neuroactive steroids (NASs) are rapid acting steroids producing allosteric modulation at
receptors for several neurotransmitters, most notably at GABA-A receptors and NMDA
glutamate receptors. These NASs include allopregnanolone (ALLO), pregnanolone,
pregnenolone, allotetrahydrodeoxycorticosterone (THDOC), dehydroepiandrosterone (DHEA),
DHEA sulfate (DHEA-S) and pregnenolone-S. Changes in plasma and/or CSF levels of these
NASs occur in several psychiatric and neurological disorders and in liver diseases. Similarly,
changes in brain levels of some NASs have been reported in animal models of neuropsychiatric
disorders or liver disease, and in some cases these changes are reversed by administration of
drugs normally used to treat these disorders. For example, CSF levels of ALLO have been
reported to be decreased in depressed patients and to increase after symptom improvement
following administration of fluoxetine, and decreased brain levels of ALLO in socially isolated
mice have been reported to be normalized by fluoxetine. Clinical trials with pregnenolone
indicate it may be useful for treating negative symptoms of schizophrenia when added to some
antipsychotics. Pregnenolone may also enhance learning and memory in rodents, and clozapine
administration can increase rat hippocampal levels of pregnenolone. Combined micro-RNA
profiling and neurochemistry studies in multiple sclerosis (MS) have demonstrated decreases in
expression of enzymes involved in biosynthesis of some NASs as well as decreases in brain
levels of these NASs; similar findings have been reported in the EAE mouse model of MS, and
administration of ALLO improves some of the behavioural and neurological symptoms in this
model. Plasma levels of NASs are altered in several anxiety disorders, with each disorder
appearing to display a specific pattern of dysregulation. NASs that are allosteric modulators of
the GABA-A receptor (e.g. ALLO) appear to contribute to CNS-related symptoms such as
fatigue in liver diseases. Some NASs or their synthetic analogues may also be useful as antiinflammatory agents that do not produce immunosuppression and as anticonvulsants. These
findings provide exciting new avenues to pursue to increase our understanding of these diseases
and to provide better future pharmacotherapy. Funds provided by CIHR, Univ. of Alberta,
Alberta Innovates-Health Solutions and the Canada Research Chairs Program.
Antidepressants directly affect immune cells of the brain and can alter the fate of injured
neurons.
Kamaldeep S Dhami1,2 and Kathryn G Todd1,2,3.1Neurochemical Research Unit, 2Centre for
Neuroscience and 3Department of Psychiatry, University of Alberta, Edmonton, Alberta, Canada.
Presenter: Kathryn Todd
We investigated the direct effects of different classes of antidepressants (ADs) on inflammatory
mediators of the brain. Using cultured inflammatory cells (microglia) obtained from brain, we
9
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found that most antidepressants tested attenuated pro-inflammatory responses. Additionally our
results showed that through their direct effects on microglial cells, some antidepressants can
protect or rescue neurons from injurious events. The mechanisms involved are multifold and
involve a unique balance between inflammatory mediators, growth factors and glutamate.
Fluoxetine was unique in that it influenced the density of microglial cells, which had the net
effect of promoting neuronal survival after an injurious event. Our data show that glial cells,
particularly microglia, are very responsive to ADs and that the AD-induced responses will alter
the function and fate of neurons. Supported by the CIHR and Davey Fund for Brain Research.
KD is a recipient of a QEII Doctoral Award and a Travel Award from the Centre for
Neuroscience, University of Alberta.
Oligodendrocyte dysfunction, demyelination and schizophrenia-like behaviours
Xinmin Li, Department of Psychiatry, University of Manitoba, Winnipeg, Manitoba
Presenter: Xinmin Li
Background: Increasingly, evidence suggests that oligodendrocytes (OLs) play an important
role in the pathogenesis of schizophrenia. Genome-wide gene expression studies have found a
deregulation of myelin-related genes in schizophrenia. Neuropathological and neuroimaging
studies have demonstrated a loss of OLs and myelin abnormalities in the brains of schizophrenic
patients. The OL dysfunction hypothesis, however, has never been experimentally tested because
of the lack of suitable animal models.
Methods: Using the cuprizone-induced demyelination model, with a multidimensional approach,
from molecular and cellular levels through to in vivo neuroimaging, our studies seek to
determine the relationships between OL dysfunction and/or demyelination and schizophrenialike behaviours.
Results: We found that a low dose (0.2%) of cuprizone caused OL dysfunction and
demyelination, primarily in the prefrontal cortex and the corpus callosum, in C57BL/6J mice.
The OL dysfunction, degeneration, and demyelination in this model were accompanied by the
development of schizophrenia-like behaviours. Atypical antipsychotics that enhance
remyelination by promoting OL proliferation and maturation significantly improved these
behavioural changes. Conclusion: This research will present OLs as a potential therapeutic
target, promote further clinical research to improve patient care through rational use of
antipsychotic medications, and benefit patients and families. Funding has been provided by the
Manitoba Medical Services Foundation, the Manitoba Health Research Council and the
Canadian Institutes of Health Research.
Is the gamma-secretase complex contributing to the prodromal depression observed in
individuals at high risk for Alzheimer disease?
Darrell D. Mousseau, Jennifer Chlan, Adil J. Nazarali, Paul R. Pennington, Zelan Wei. Cell
Signalling Laboratory, Department of Psychiatry, University of Saskatchewan, Saskatoon, SK,
Canada.
Presenter: Darrell D. Mousseau
Epidemiological evidence suggests that depression is a risk factor for Alzheimer disease (AD). In
support of this, disruptions in biogenic amine metabolism and monoamine oxidase function are
associated with the earliest pathology in the AD brain and detected at the earliest stages of the
10
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cognitive dysfunction associated with the onset of the disease. Our work reveals that the
presenilin-1 protein, best known for its role in cleaving the amyloid protein precursor to the toxic
AD-related amyloid-ß, regulates the depression-related enzyme, monoamine oxidase-A, in vivo
and in vitro. We suggest that this interaction provides for a biochemical link between depression
and AD, and offers insight into the development of drugs targeting this interaction. These
compounds could provide for a new class of very selective, and more importantly, diseasemodifying drugs with potential as research tools and therapeutics. Funds provided by Alzheimer
Society of Saskatchewan, Saskatchewan Health Research Foundation and the Canadian Breast
Cancer Foundation-Prairies/NWT Region.

11

CCNP 35th Annual Meeting May 23 – 26, 2012
Thursday, May 24th

THURSDAY MAY 24th (cont’d)

11:00 -12:00
Heinz Lehman Award Lecture
Buchanan Theatre A101
Heinz Lehman Award Lecture:
Suicide: a neurobiological perspective
Dr. Gustavo Turecki
Chair: Dr. Marco Leyton
Abstract: Early-life adversity is a strong predictor of suicidal behavior. A pivotal question,
however, is how does it influence the risk – many years later – of suicidal behavior? Another
important question is what are the molecular mechanisms that are involved in this process? Dr.
Turecki will address these questions during his presentation. He will present data focusing on the
role of DNA methylation on specific gene systems in the hippocampus and other brain regions.
In addition, he will present data from a recent genome-wide methylation analysis and
characterize differential methylation associated with childhood adversity. The findings to be
presented are consistent with results from animal studies, which have recently given us important
insight into some of the epigenetic processes that modify behavior and result from early social
environmental experiences. These results will be discussed in terms of a general conceptual
framework for the understanding of how early-life adversity may influence suicide risk.
Biography of Awardee: Gustavo Turecki MD PhD is Professor of Psychiatry and Human
Genetics at McGill University, Montreal, Canada, where he leads a research and clinical career
focusing on depression and suicide. Dr. Turecki obtained his medical degree (1989) and
specialty in psychiatry (1994) from UNIFESP, Sao Paulo, Brazil, and a PhD in neurosciences
with concentration in genetics from McGill University, Canada (1999). He currently holds a
William Dawson Chair, and is the director of the McGill Group for Suicide Studies, the Quebec
Suicide Brain Bank, and the FRQS-funded Quebec Suicide Research Network. In addition, he is
the Vice-Chair of Research and Academic Affairs of the Department of Psychiatry at McGill
University.
Dr. Turecki’s research has focused on the study of biomedical risk factors for suicide and
depression. He has made important contributions to our understanding of the suicide phenotype,
conducting multidisciplinary studies on suicide, integrating biomedical, clinical and psychosocial
information. More recently, his work has focused on epigenetic mechanisms, and has conducted
pioneering research leading to our understanding of how early-life adversity stably impacts the
genome and increases long-term risk for suicide. Dr. Turecki has authored over 250 publications,
including book chapters and research articles in peer reviewed journals such as Nature
Neuroscience, Molecular Psychiatry, Archives of General Psychiatry, among others, and is the
recipient of several scientific awards.
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THURSDAY MAY 24th (cont’d)

13:00-15:00
Symposium 2
Buchanan Theatre A101

Symposium 2:
Role of the orbitofrontal cortex in reward valuation
Chair: Dr. Stephanie Borgland
13:00

The orbitofrontal cortex and signaling of identity and value
Geoffrey Schoenbaum

13:30

The role of the OFC in impulsive decision-making
Fiona Zeeb

14:00

Dopamine D1 and D2 receptors act synergistically to potentiate excitatory
synaptic transmission of lateral orbitofrontal cortex neurons
Stephanie Borgland

14:30

Functional MRI identifies value signals in orbitofrontal cortex: Relevance to
addiction and obesity
Alain Dagher
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Symposium 2: Role of the orbitofrontal cortex in reward valuation
The orbitofrontal cortex and signaling of identity and value
Geoffrey Schoenbaum
Presenter: Geoffrey Schoenbaum
Background: Does the OFC signal value or does it signal something orthogonal to value? I will
discuss several studies that suggest the latter.
Methods: We have used blocking and unblocking to test whether the OFC is critical to signaling
value or whether it may be primarily important for signaling information about outcomes,
independent of value. Rats were trained in an unblocking task in which we manipulated either
the value or the identity of reward to drive learning. We compared the effects of neurotoxic
lesions on unblocking in the two procedures. Additionally, in some rats, we recorded single units
during identity and value manipulations.
Results: Contrary to the hypothesis that the OFC is critically involved in signaling value per se,
we found that OFC lesions had no effect on value-based unblocking (or blocking). However the
OFC was necessary for unblocking when value was held constant and only the identity or
features of the outcome changed. Single units recorded in OFC maintained representations of
identity and size that were equivalent and more consistent with representation of reward features
than pure value. Limitations: Rats, food reward, Pavlovian procedures, controlling trial-by-trial
fluctuations in value, and what is value anyway?
Conclusions: The current results are inconsistent with prevailing theories that the OFC signals
general or economic value. Instead they are more in accord with the idea that OFC represents the
form and features of impending events; these model-based representations may contribute to
determining the value of available options but they are not value representations per se.
The role of the OFC in impulsive decision-making
Fiona Zeeb and Catharine A. Winstanley
Presenter: Fiona Zeeb
The OFC and the dopaminergic system have been implicated in psychiatric disorders associated
with high levels of impulsivity, such as substance abuse and pathological gambling. A better
understanding of dopamine’s role within the OFC in relation to different types of impulsive
behaviour—and individual differences in impulsivity—may provide useful insight into such
impulse control disorders. Impulsivity is a multifaceted process, and different types of impulsive
behaviour can be dissociated. In one experiment, we measured impulsive action, defined as the
inability to withhold a prepotent motor response, using the 5-choice serial reaction time task.
Intra-OFC infusion of a dopamine D1 receptor antagonist decreased impulsive action in high
impulsive rats, but did not affect behaviour in low impulsive rats. The dopamine D2 receptor
antagonist had a similar, but non-significant, effect. Additionally, intra-OFC infusion of a
dopamine D2 receptor agonist decreased impulsivity as well as task engagement. In another
experiment, rats were tested on a delay-discounting task, during which animals chose between
receiving a small reward delivered immediately or a large but delayed reward. Increased
selection of the smaller-sooner reward reflects a decreased tolerance to delay-of-gratification (i.e.
higher level of impulsive choice). Rats were tested on one of two different versions of the delaydiscounting task, which differed in the presence or absence of a cue during the delay-to-reward
period. Inactivation of the OFC increased impulsive choice only in low impulsive rats when the
14
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delay was cued, yet decreased impulsive choice in high impulsive rats tested on the un-cued task.
Infusion of a dopamine D1 or D2 receptor antagonist increased impulsive choice in rats tested on
the cued version, an effect most pronounced in low impulsive rats. These experiments
demonstrate that the role of the OFC may be different in high or low impulsive animals, which
may reflect alterations within the dopaminergic system.
Dopamine D1 and D2 receptors act synergistically to potentiate excitatory synaptic
transmission of lateral orbitofrontal cortex neurons
J.L. Thompson and S.L. Borgland
Presenter: Stephanie L Borgland
The orbitofrontal cortex (OFC) forms an extensive part of the prefrontal cortex in humans and is
thought to be specifically involved in psychopathology including drug addiction and impulse
control disorders. Dopamine receptor activation in the OFC may be necessary to update the
predictive significance of stimuli in response to changing stimulus-reward contingencies.
However, it is unknown how dopamine receptor activation modifies excitatory synaptic
transmission onto these neurons. We use patch clamp electrophysiology in OFC brain slices of
the lateral, medial and ventral OFC. This study demonstrates that activation of dopamine D1
receptors (D1Rs) potentiate excitatory synaptic transmission via a protein kinase A -dependent
mechanism selectively in the lateral OFC while D2 receptor (D2R) activation suppresses
excitatory synaptic transmission onto OFC neurons. Additionally, co-activation of D1Rs and
D2Rs results in a synergistic potentiation of N-methyl-D-aspartate receptor (NMDAR) currents
via a phospholipase C (PLC)-dependent mechanism. Taken together, these results demonstrate
the functional existence of D1R/D2R heteromers on lateral OFC neurons and their role in
potentiating excitatory synaptic transmission.
Functional MRI identifies value signals in orbitofrontal cortex: relevance to addiction and
obesity.
Alain Dagher, MD. Neurology, McGill Univeristy, Montreal QC. Deborah Tang, Psychology,
McGill Univeristy, Montreal QC. Saima Malik, PhD. Neurology, McGill Univeristy, Montreal
QC. Takuya Hayashi, MD, PhD; RIKEN Center for Molecular Imaging Science, Kobe Japan.
Presenter: Alain Dagher
Functional MRI (fMRI) studies in humans have recently confirmed the extensive animal
literature on the role of the orbitofrontal cortex (OFC) and related ventromedial prefrontal cortex
(VMPFC) in generating value signals that are used for decision-making. For example, when
subjects are asked to bid money for the right to purchase various items, the fMRI signal in
VMPFC correlates with the bid amount, a measure of the current value of the item to the subject.
We will first present data from a meta-analysis of functional brain imaging studies of smoking
cues in cigarette smokers and food cues in healthy hungry volunteers. Both of these types of
conditioned cues activate brain regions implicated in incentive salience attribution, including the
OFC. This neural response predicts subsequent consummatory behavior. Thus the OFC signal is
a measure of value that is of behavioral relevance in addiction and eating. Moreover, foodrelated OFC value signals are under the control of homeostatic factors. The orexigenic peptide
ghrelin enhances the neural response to food cues in the OFC. In a follow up study we used a
neuroeconomics paradigm to show that this response enhancement in OFC correlated with
increasing willingness to pay for the food items after intravenous ghrelin administration. Finally
15
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we used smoking cues to show that engaging self-control, by asking subjects to refrain from
smoking for 4 hours after the experiment, led to reduced activation of the OFC in response to
smoking videos. We further showed that this down-regulation of the OFC value signal was under
the control of the dorsolateral prefrontal cortex (DLPFC). Temporary inhibition of the DLPFC
by repetitive transcranial magnetic stimulation removed the contextual effect on craving and on
OFC activity. In other words, after DLPFC inhibition, value signals in the OFC reflected the
current desire for a cigarette independently of the knowledge of its availability. These
experiments place the OFC at the centre of a model of addiction and obesity as pathologies of
motivated choice.
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THURSDAY MAY 24th (cont’d)
15:30 -16:30
Young Investigator Award Lecture
Buchanan Theatre A101
Young Investigator Award Lecture:
Role of melatonin MT2 receptor in sleep
Dr. Gabriella Gobbi
Chair: Dr. Marco Leyton
Abstract: The neurohormone melatonin activates two brain G-protein coupled receptors, MT1
and MT2, whose differential roles in the neurophysiology remains be defined. Using selective
MT2 ligands and mice lacking the MT2 receptors,( MT2 -/- ) mice we were able to dissect the
role of MT2 receptor in sleep. The novel MT2 receptor partial agonist, UCM765, selectively
promote non rapid eye movement sleep (NREMS) in rats and mice, by decreasing the latency of
the first NREM episode and increasing the duration of NREM. The enhancement of NREMS by
UCM765 was nullified by the pharmacological blockade and the genetic deletion of MT2
receptors.
Interestingly, the MT2 -/- show a decrease in NREMS compared to the wild strain. On the
other hand, the MT2-/- show an increase in NREM and an impaired REM sleep.
Immunocytochemical labeling reveals that MT2 receptors are localized in sleep-related brain
regions, particularly CA2 and CA3 hippocampus and the reticular thalamic nucleus (Rt), a key
brain area triggering the NREM. Microinfusion of UCM765 in Rt promotes NREMS, and its
systemic administration induces an increase in firing and rhythmic burst activity of Rt neurons,
which is blocked by the MT2 antagonist 4P-PDOT. Preliminary studies have also demonstrated
that the MT2 receptor is involved in the control of anxiety.
MT2 receptors may represent a novel target for the treatment of sleep disorders and anxietyrelated disorders.
Biography of Awardee: Gabriella Gobbi received her MD (1991) and her specialty in
Psychiatry and Psychotherapy (1995) from the Catholic University of Rome (Italy). She earned a
PhD in Neuroscience (Univ. of Cagliari, Italy) and she worked as a post-doc at McGill
University. In 2002, she joined the Univ. of Montreal as an Assistant professor and in 2008
McGill University as an Associate Professor. She leads a laboratory of basic science and works
as a psychiatrist at the McGill University Health Center.
Since completing her medical studies she has devoted herself to clinical work and basic
research, in particular bridging clinical psychiatry and basic psychopharmacology research,
thereby acquiring a global perspective from bench to bedside in the psychopharmacology and
therapeutics of depression and related disorders.
Dr Gobbi’s most important contributions and advancements in the field of psychopharmacology
and drug discovery include:
a) The discovery that the enhancement of anandamide (the brain’s own cannabis), through
the blockage of its degrading enzyme FAAH, induces an antidepressant-like effect
increasing the 5-HT firing activity. The FAAH inhibitors may thus potentially represent a
novel target to treat mood disorders. On the other hand, the CB1 direct agonists induce an
17
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increase or decrease of 5-HT depending on the dose, and in adolescents can lead to
depression and anxiety.
b) Her lab discovered that melatonin MT1 and MT2 receptors have an opposing and
complementary role, the MT2 receptor being involved in the promotion of NREM or
slow wave sleep and MT1 receptor in REM sleep and in the decrease of NREM. This
discovery was paralleled by the synthesis of a new ligand UCM765, which selectively
binds the MT2 receptors promoting NREM sleep. This novel class of drugs represents a
unique and novel class of hypnotics.
Her papers are highly cited and published in high impact factor journals including PNAS, Nature
Neuroscience, J Neuroscience; she is the inventor of two patents.
She has received several fellowships and awards from CIHR, FRSQ, The Canadian Psychiatric
Research Foundation, and Biological Psychiatry Society and grants from MDEIE, CFI, CIHR
and various pharmaceutical companies.
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THURSDAY MAY 24th (cont’d)
18:00 -20:00
Poster session 1
Meekison Arts Lounge
Poster Session 1
1.
Chronic lithium treatment reduces motor impulsivity in rats: Potential role of
cytokines
Wendy K. Adams
2.
Irrational choice under risk correlates with lower striatal D2/3 receptor binding in
rats
Paul J Cocker
3.
Dopamine D1-D2 receptor heteromer in dual phenotype GABA/glutamatecoexpressing striatal medium spiny neurons differentially regulates mesolimbic and
striatonigral neurotransmission
Melissa L. Perreault
4.
Prefrontal cortical GABA receptor antagonism impairs recall of learned irrelevance
and exacerbates conditioned fear; relevance for schizophrenia
Patrick Piantadosi
5.
Endothelial Dysfunction in Schizophrenia
Martin W Vetter
6.
Receptor subtype-selective dopamine agonists and antagonists inhibit adult rat 50kHz ultrasonic vocalizations
Tina L.E. Scardochio
7.
2-[(INDAZOL-1-YL)METHYL]-Imidazoline analogues of marsanadine
demonstrate affinity for alpha-1 and alpha-2 adrenoreceptors over imidazoline binding
sites in rat brain membranes
Mehnaz Ferdousi
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8.
Comparison of the d- and l-isomers of Govadine on firing of midbrain dopaminergic
neurons and evoked release of DA in the NAc and mPFC
Kee-Chan Ahn PhD
9.
A novel mechanism involved in the regulation of mood disorders: Teneurin Cterminal associated peptides (TCAP) and the modulation of the cytoskeleton in the mouse
hippocampus.
Dhan S. Chand
10.
High field structural MRI reveals specific episodic memory correlates in the
subfields of the hippocampus, independent of salivary cortisol.
Scott Travis
11.
Effects of cortisol and antidepressant treatment on the cornu ammonis and the
dentate gyrus subfields of the hippocampus in patients with major depressive disorder: a
high field MRI study
Yushan Huang
12.
Effects of subchronic clozapine and haloperidol administration on oxidative stress
in rat serum, liver and brain
Ana Andreazza
13.
Psychosis associated changes in GFAP, but not ALDH1L1 or vimentin: evidence for
astrocyte-linked pathology.
Abigail H. Feresten
14.
Acute and delayed-onset effects of hydrocortisone administration on prefrontal
glutamate and glutamine
Param Bhardwaj
15.
Genetic risk of suicidal behavior in bipolar-spectrum disorder: analysis of 737
pedigrees
Mirko Manchia
16.
2-Phenylethylidenehydrazine, a novel neuroprotective agent, is a metabolite of the
antidepressant phenelzine.
Erin MacKenzie

20

CCNP 35th Annual Meeting May 23 – 26, 2012
Thursday, May 24th

17.
An interaction between the depression-related monoamine oxidase-A and the
Alzheimer’s disease-related presenilin-1 proteins is localized to the mitochondriaassociated membrane of the endoplasmic reticulum.
Darrell D. Mousseau
18.
An integrative model of cognitive insight in first-episode psychosis
Lisa Buchy
19.
Glucocorticoids Increase Oxidative Stress
Victor M. Tang
20.
Measuring Biological Rhythms in Bipolar Depressed Women
Lauren Cudney
21.
Common brain activations for painful and non-painful aversive stimuli
Dave J. Hayes
22.
The Brain-Gut Connection: Constipation in Early Psychosis
Sudhakar Sivapalan
23.
Efficacy and tolerability of escitalopram in first-episode depression
Arun V. Ravindran
24.
Ceramides Predict Less Verbal Memory Improvement in Cardiac Rehabilitation
Patients
Mahwesh Saleem
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FRIDAY MAY 25th
08:30-10:30
Presidential Symposium
Buchanan Theatre A101

Presidential Symposium:
Mental Illness: New Understanding, New Treatments
Chair: Dr. Paul Albert
08:30

Genetic determinants Huntington’s disease: New targets for therapeutic advances
Michael Hayden

09:00

Modulating mood circuits in man and mouse with deep brain stimulation
Andres Lozano

09:30

The ‘resting-state hypothesis’ of major depressive disorder – A translational
subcortical-cortical framework for a system disorder
Georg Northoff

10:00

Akt and glycogen synthase kinase-3 as integrators of dopamine and serotonin
neurotransmission in mental health
Jean Martin Beaulieu
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CCNP Presidential Symposium "Mental Illness: New Understanding, New Treatments"
Background: Mental illness is projected to become the greatest burden of disease worldwide
within a decade or two, yet current diagnosis and treatment of these illnesses has advanced very
little in the past 50 years. Methods: Four outstanding speakers will present their results. JeanMartin Beaulieu, PhD, Université Laval Inhibition of GSK3beta as a key mediator antidepressant and antipsychotic drug action. Michael R. Hayden MB, ChB, PhD, FRCP (C), FRSC,
C.M., O.B.C., University of British Columbia Genetic determinants Huntington’s disease: New
targets for therapeutic advances. Georg Northoff, MD, PhD, University of Ottawa Glutamate and
GABA in Depression Andres M. Lozano, MD, PhD, FRCSC, FRS, University of Toronto
Modulating mood circuits in man and mouse with deep brain stimulation. Results: Better animal
models and animal behavioral tests have improved our ability to model these disorders, and may
uncover new targets as discussed by Dr. Beaulieu. The genetics of mental illness is hampered by
the complexity of diagnosis, but for neurological illnesses where a clear phenotype is present
such as Huntington’s disorder, genetics has led to the potential for remarkable advances in
treatment as will be discussed by Dr. Hayden. In addition to psychiatric interview, better
biomarkers are needed to improve diagnosis and treatment of mental illness, and Dr. Northoff
will discuss the possibility of imaging technology to allow for improved biomarkers for
depression. Finally, Dr. Lozano will present the use of deep brain stimulation as a method to
capitalize on using imaging to identify regions of reduced activity in depression by directly
stimulating these regions. Limitations: Each speaker will focus on a specific illness of interest;
not all mental illnesses will be considered in the symposium. Conclusion: The symposium will
challenge our understanding of the best ways to treat mental illness with new ideas and concepts.
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FRIDAY MAY 25th (cont’d)

11:00-12:30
Panel Discussion
Buchanan Theatre A101

Panel Discussion:
How to improve the research component of psychiatric residency training
Chair: Dr. Thomas Raedler
Panel members:
Dr. Anthony Phillips
Dr. Jitender Sareen
Dr. William Honer
Most psychiatric residency programs identify resident research as an area of interest. The
RCPSC (Royal College of Physicians and Surgeons of Canada) identifies in the CanMEDS
(Canadian Medical Education Directives for Specialists) framework the Scholar as one of the
core competencies of physicians. In reality, however, may psychiatric residency programs
struggle with getting residents interested in participating in research as part of their residency
training. In this workshop Thomas Raedler will first review the situation of resident research
locally (University of Calgary) as well as in other psychiatric departments nation-wide. Anthony
Phillips will focus on the position of the CIRH as the main funding agency on resident research
and will present new initiatives. Jitender Sareen will review the positions of the CPA (Canadian
Psychiatric Association) and Bill Honer will report on administrative aspects of research in
psychiatric residency training. The discussion will focus on ways to improve the current
situation.
All conference attendees are welcome.
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FRIDAY MAY 25th (cont’d)

13:30-15:30
ECNP Symposium
Buchanan Theatre A101

ECNP Symposium:
New neuroimaging insights into pharmacotherapeutics of major psychiatric disorders
Chair: Dr. Gitte Moos Knudsen
Co-chair: Dr. David Nutt
13:30

Neuropharmaco-imaging investigations of key pharmacokinetic and
pharmacodynamic parameters relevant to psychotropic drugs’ actions
Gitte Moos Knudsen

14:00

PET scan investigations of depression and its treatments. A focus on serotonin 5HT1A receptors
Luc Zimmer

14:30

Functional and structural MRI investigations of bipolar disorder and its treatments
Sophie Frangou

15:00

Imaging anxiety disorders
David Nutt
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ECNP Symposium: New neuroimaging insights into pharmacotherapeutics of major psychiatric
disorders
Neuropharmaco-imaging investigations of key pharmacokinetic and pharmacodynamic
parameters relevant to psychotropic drugs’ actions
Presenter: Gitte Moos Knudsen
Molecular neuroimaging with the use of appropriate radioligands has enabled us to quantify key
aspects of neurotransmission in vivo in humans. Recent technological developments have also
enabled acquisition of simultaneous positron emission tomography (PET) and functional
magnetic resonance (fMR) imaging which allows us to combine functional measures of brain
function with measures of, e.g., receptor occupancy by drugs or endogenous neurotransmitters.
In addition, pharmacological challenges of the transmitter systems may interact with the
individuals pre-existing setting.
This presentation will focus on assessments of the serotonin (5-HT) system. Some novel
radioligands that show promise as probes for sensing changes in the brain’s endogenous 5-HT
levels have recently been developed and further exploitation of these is pending.
PET Scan Investigations of Depression and its Treatments. A Focus on Serotonin 5-HT1A
Receptors.
Luc Zimmer, PharmD-PhD CERMEP-Imaging Platform, Lyon Neuroscience Research Center,
University of Lyon, France
Presenter: Luc Zimmer
Serotonin (5-hydroxytryptamine, 5 HT) and its various receptors are involved in numerous
central nervous system functions. Among the currently known 5-HT receptors, the 5-HT1A
receptor is the best characterized subtype. It is tightly implicated in the pathogenesis of mood
disorders, notably in depression, and thus represents an important target for drug therapy.
Binding to 5-HT1A receptors can be visualized in vivo by positron emission tomography (PET)
and radiolabelled 5-HT1A antagonists, facilitating the translation from animal research to man.
Toward that end, many PET studies have examined the 5-HT1A receptor in patients suffering
from major depressive disorder (MDD). To date, however, PET imaging studies of 5-HT1A
receptors in MDD have produced conflicting results, and no consensus exists as to the cause of
these discrepant findings. More than these quantifications of brain receptors, PET imaging can
provide two prospective approaches for the functional imaging of 5-HT1A receptors, exploiting
pharmacological properties of the radiotracers. The first approach consists of in vivo
neuroimaging of internalization of 5-HT1A autoreceptors at the very onset of antidepressant
administration. The in vivo detection of this phenomenon in human could be promising in terms
of clinical management, particularly as an early biomarker of responsiveness to antidepressant
treatment. However, several questions are still pending regarding the correlation between 5
HT1A internalization and the ensuing therapeutic efficacy. The second approach consist of PET
imaging of 5-HT1A receptors coupled to G-proteins, pharmacologically mobilizable. The
specific binding of a PET 5-HT1A agonist could therefore provide a measure of these 5-HT1A
receptors. Although questions are still pending regarding the correlation between 5-HT1A
functional state at a pathophysiological process and the following therapeutic efficacy, these
projects illustrate the potential value of PET pharmaco-imaging.
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Functional and structural MRI investigations of bipolar disorder and its treatments
Sophia Frangou, MD, PhD Institute of Psychiatry, London, UK
Presenter: Sophia Frangou
Background: The application of neuroimaging techniques to the study of Bipolar Disorder (BD)
has increased our understanding of the structural and functional brain correlates of this disorder.
Additionally, neuroimaging data are beginning to provide evidence for the effect of medication
on the brain of BD patients.
Methods: Review, critical appraisal and synthesis of findings from original and meta-analytic
studies structural and functional magnetic resonance imaging (fMRI) studies of the influence of
diagnosis and medication on brain structure and function in BD.
Results: Brain structural changes in BD were subtle and were most commonly observed in the
prefrontal and anterior cingulate regions, the insula and amygdala. Irrespective of paradigm,
fMRI studies revealed reduced engagement of the ventral prefrontal cortex and increased
recruitment of regions within the medial temporal (parahippocampal gyrus, amygdala) lobe, the
thalamus and basal ganglia. Most of the imaging data focus on the effect of Lithium which
appears to have a “normalising” influence on brain structure. Limitations: Hypothesis testing was
not possible. Conclusion: BD affects brain structure and function within networks involved in
generation and regulation of affective states. The influence of medication is more complex with
some evidence of normalising effects for Lithium.
Imaging anxiety disorders
David Nutt, DM FRCP FRCPsych FmedSci Edmond J Safra Prof of Neuropsychopharmacology,
Neuropsychopharmacology Unit, Burlington Danes building, Hammersmith Hospital campus,
Imperial College London, London, UK
Presenter: David Nutt
Anxiety disorders are second only to headache in terms of the prevalence of disorders of the
brain in Europe [1]. This, coupled with the fact that anxiety is a normal emotion that can easily
be modeled in normal volunteers, makes it odd that they have received much less attention in
terms of human brain imaging than many other psychiatric disorders. My talk will overview our
approach to this issue based on the precept that such studies should try to elucidate both the brain
elements that are common to all anxiety disorders [arousal, escape, avoidance] as well as the
unique elements that are specific to each disorder [symptoms, cognitions]. I will show data from
provocation studies that we have used to address the question of the brain circuits involved in
anxiety expression [2] as well as receptor PET studies in patient populations. The latter focus on
the role of the two main inhibitory receptor systems in brain, the GABA-A/benzodiazepine
receptor [3] and the 5HT1A receptor [4]. 1. Wittchen et al European Neuropsychopharmacology
2011 2. Nutt et al 1998 J.Clin.Psychiatry 59 Suppl 17: 4-11 3. Malizia et al 1998
Arch.Gen.Psychiatry 55: 715-720 4. Nash et al 2008 Brit J Psychiatry 193-198
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FRIDAY MAY 25th (cont’d)

16:00-18:00
The Next Generation Symposium
Buchanan Theatre A101

Next Generation Symposium:
Chair: Dr. Alasdair Barr
16:00

A physiological role for the dopamine D5 receptor as a regulator of BDNF
and Akt signaling in rodent prefrontal cortex
Melissa L. Perreault

16:25

Cue-induced Dopamine Release in Striatal and Extra-Striatal Regions in Cocaine
Dependent Users: A High Resolution PET [18F]Fallypride Study
Aryandokht Fotros

16:50

Stimulation of the lateral habenula during rewarded outcomes shifts decisionmaking biases involving uncertain rewards
Colin M. Stopper

17:15

Assessing Motivation in Schizophrenia in a Virtual Environment
George Foussias

17:40

Testing gene x environment interaction in schizophrenia: effect of neonatal
immune activation in Dysbindin-1 mutant mice
Sara Jamali
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FRIDAY MAY 25th (cont’d)
18:00 -19:30
Poster session 2
Meekison Arts Lounge

Next Generation Symposium Posters
25.
A physiological role for the dopamine D5 receptor as a regulator of BDNF and Akt
signaling in rodent prefrontal cortex
Melissa L. Perreault
26.
Cue-induced Dopamine Release in Striatal and Extra-Striatal Regions in Cocaine
Dependent Users: A High Resolution PET [18F]Fallypride Study
Aryandokht Fotros
27.
Stimulation of the lateral habenula during rewarded outcomes shifts decisionmaking biases involving uncertain rewards
Colin M. Stopper
28.
Assessing Motivation in Schizophrenia in a Virtual Environment
George Foussias
29.
Testing gene x environment interaction in schizophrenia: effect of neonatal immune
activation in Dysbindin-1 mutant mice
Sara Jamali
_ _ _ _ _ _ _ _ _ __ _ _ _ __ _ _ _ __ _ _ _ __ _ _ _ __ _ _ _ __ _ _ _ __ _ _ _ __ _ _ _ _
30.
The role of brain CYP2D metabolism in codeine analgesia
Kaidi Zhou
31.
Increasing the Speed of Intraveneous Cocaine Delivery Leads to Greater Motivation
for the Drug Regardless of Total Cocaine Intake or Extent of Operant Training
Karim Bouayad-Gervais
32.
Integrating affective and addictive disorders: behavioural regulation by teneurin C
terminal associated peptide (TCAP)-1
Laura A. Tan
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33.
Morphine fails to promote adult rat 50-kHz ultrasonic vocalizations while
producing a conditioned place preference and increasing locomotor activity
Jennifer M. Wright
34.
Is it stress? The role of the CRF system in chronic food restriction-induced
augmentation of heroin seeking in the rat
Firas Sedki
35.
1-Benzylpiperazine (BZP) enhances the effects of (±)-3,4 methylenedioxymethamphetamine (MDMA) on rat behaviour
Alan Hudson
36.
Maternal Smoking During Pregnancy and ADHD: A Comprehensive Clinical and
Neurocognitive Characterization
Geeta A. Thakur
37.
Augmentation of heroin seeking following chronic food restriction in the rat: A role
for nucleus accumbens dopamine
Tracey M. D’Cunha
38.
The regulation of the brain reward mechanism by the dopamine D1-D2 receptor
heteromer in striatum and its relevance to drug addiction.
Maurice Y.F. Shen
39.
Genetic evidence for the association of the hypothalamic-pituitary-adrenal (HPA)
axis with ADHD
Ridha Joober
40.
Individual Differences in Prefrontal Cortical Thickness Predict the d-Amphetamine
Induced Striatal Dopamine Response in Humans
Kevin F. Casey
41.
Inhibition of brain CYP2B-mediated nicotine metabolism can alter spontaneous
acquisition of nicotine self-administration
Kristine Garcia
42.
Validation of the Dimensional Anhedonia Rating Scale in a Community Sample
Sakina J. Rizvi
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43.
Anticonvulsant drugs differentially affect motor impulsivity in a rat gambling task
Melanie Tremblay
44.
Prevalence and Frequency of Substance Use in a Marginally Housed Sample
Andrea A. Jones
45.
Subthalamic Nucleus Deep Brain Stimulation for the treatment of Impulse Control
Disorders induced by Dopamine Replacement Therapy in Parkinson’s Patients
Laurent F Coque
46.
Higher MRI field strength increases the detection power of small resting-state
networks in the brain
Stanislau Hrybouski
47.
Neurocognition in Sub-Types of Obsessive-Compulsive Disorder: Effect of
Psychological Treatment
Arun V. Ravindran
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FRIDAY MAY 25TH
20:00-23:00
Awards Banquet
Museum of Anthropology
2012 CCNP Medal
Dr. Anthony Phillips
The 2012 CCNP Medal will be presented to Dr. Anthony Phillips at the 35th Annual
Meeting of the Canadian College of Neuropsychopharmacology that will be held in Vancouver,
British Columbia. This Award, sponsored by the CCNP, honours individuals for a meritorious
career in, and outstanding contribution to, neuropsychopharmacology in Canada as evidenced by
their activities in education, administration and/or patient care.
Dr. Anthony Phillips is a world-renowned expert in brain function and behaviour. He is the
Scientific Director of the CIHR Institute of Neurosciences, Mental Health and Addiction, the
Founding Director of the UBC Institute of Mental Health, a Professor in the Department of
Psychiatry and a senior investigator with the University of British Columbia/Vancouver Coastal
Health Brain Research Centre. He is a former Head of the UBC Department of Psychology. His
activities have enriched and expanded these institutions, increasing opportunities for
neuropsychopharmacology research throughout Canada and beyond.
Dr. Phillips earned his Bachelor of Arts, Master of Arts and PhD in Psychology from the
University of Western Ontario, Canada. His research focuses on the neurobiology of motivation,
drug addiction and mental illness, with a specific emphasis on clinical implications. He has
published over 300 peer-reviewed papers, is a Fellow of the Royal Society of Canada and a
Fellow of the Canadian Academy of Science.
Dr. Phillips serves as a Councillor for the Society for Neuroscience and is Vice-President of the
Collegium Internationale Neuro-Psychopharmacologicum (CINP). He has received numerous
awards for his research including a Steacie Fellowship from NSERC; and most recently, the
Heinz Lehmann Award from the Canadian College of Neuropsychopharmacology in March
2009. He maintains a very active and productive laboratory in systems neuroscience.
Dr. Phillips' research interests are broadly based within the field of Systems Neuroscience
specifically related to brain mechanisms of motivation, emotion, learning and memory, as keys
to understanding complex behavior and cognition.
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SATURDAY MAY 26th
08:00-10:00
Symposium 3
Buchanan Theatre A101

Symposium 3:
Neurobiology of bipolar disorder: integrating transdisciplinary approaches in at risk and
symptomatic individuals in both pediatric and adult populations
Chair: Dr. Benicio Frey
08:00

Oxidative Damage in bipolar disorder
Ana Cristina Andreazza

08:40

Staging in bipolar disorder: An integrative approach between clinical presentation
and biological markers
Benicio Frey

09:20

Offspring of parents with bipolar disorder: can neuroimaging and peripheral
markers help us identify children at higher risk?
Roberto Sassi
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Symposium 3: Neurobiology of bipolar disorder: integrating transdisciplinary approaches in at
risk and symptomatic individuals in both pediatric and adult populations
Oxidative Damage in Bipolar Disorder.
Ana Cristina Andreazza; L. Trevor Young
Presenter: Ana C. Andreazza
The complex nature of bipolar disorder (BD) makes the search for the pathophysiology a
challenge. Nonetheless, studies have consistently shown that mitochondrial dysfunction and
oxidative stress are common features in this illness. For instance, downregulation of mRNA
encoding for mitochondrial electron transport chain complex I have been consistently found in
this illness. The major consequence of mitochondrial dysfunction is to increases the production
of free radicals which can lead to oxidative damage to biomolecules (protein, DNA, lipids). We
have demonstrated that protein oxidation is increased in synaptosomal fraction from postmortem
pre-frontal cortex (PFC) of patients with bipolar disorder (BD), while protein nitration is
increased in mitochondrial fraction from both BD and schizophrenia (SCZ). Therefore oxidative
damage to synaptic proteins deserves more attention in psychiatric studies. Nevertheless, little is
known about specific targets of oxidation in the brain. The search for redox sensors (protein
targets for oxidation) will offer information about which pathways are regulated by oxidation in
the psychiatric disorders. In this symposium, Dr. Andreazza will discuss accumulating evidence,
from peripheral and brain samples, suggesting that mitochondrial dysfunction and oxidative
damage underlies the pathophysiology of BD, considering.
Staging in Bipolar Disorder: An Integrative Approach Between Clinical Presentation and
Biological Markers
Benicio N. Frey, M.D., M.Sc., Ph.D.
Presenter: Benicio N. Frey
Bipolar disorder (BD) is a chronic major mental illness often associated with recurrent episodes,
incomplete inter-episodic remission, cognitive impairment, and co-morbid medical and
psychiatric conditions. Studies have found that, when BD is untreated, mood episodes tend to be
more frequent and periods of euthymia tend to be shorter over time. In addition, there is evidence
that incomplete functional recovery may be due, at least in part, to persistent cognitive
impairment. These characteristics of potential illness progression with severe functional
impairment outside mood episodes suggest that BD may be an illness particularly appropriate for
staging. This is further supported by evidence that individuals with BD are more treatmentresistant as illness progresses. In this presentation, we will provide an update on clinical staging
models recently proposed for BD, with a special emphasis on the role of biological markers in
the development of these constructs.
Offspring of parents with bipolar disorder: can neuroimaging and peripheral markers help
us identify children at higher risk?
Sassi RB, Frey BN, Hall GB.
Presenter: Roberto Sassi
Bipolar Affective Disorder (BD) is highly heritable, and the offspring of parents with BD carry a
much higher risk to not only develop BD themselves, but also to express a variety of other
mental health problems, including anxiety and depression. BD usually begins during childhood
and adolescence, but its symptoms are often non-specific at such young age. This leads
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frequently to lengthy delays in correct diagnosis and treatment interventions. Moreover,
misdiagnoses may cause these youth to be exposed to treatments such as antidepressants and
stimulants that can potentially lead to worsening clinical outcomes. Given the difficulties in
accurately establishing an early diagnosis of BD even among the offspring of parents with BD,
some studies have examined whether biological markers could be helpful in identifying which
children might carry a higher risk to develop psychiatric problems. Two different approaches
will be briefly reviewed in this presentation: neuroimaging markers and peripheral biomarkers.
Data will be presented regarding an ongoing cross-sectional fMRI study probing the functioning
of a brain circuit involving cortico-limbic structures in monitoring and resolving emotional
conflict in offspring of parents with BD. We are also collecting a battery of peripheral
biomarkers in children with bipolar disorder and children at-risk, including neurotrophins and
markers of inflammation and oxidative stress. Potential impact of such markers will be further
discussed during this presentation
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SATURDAY MAY 26th (cont’d)
10:30-11:30
Plenary lecture
Buchanan Theatre A101
Plenary lecture:
Glutamate and depression: The pursuit of rapid-acting antidepressant medications
Dr. John Krystal
Abstract: There is a tremendous need for antidepressant treatments that work more rapidly and
more effectively than available treatments. Our current antidepressant treatments (monoamine
reuptake or metabolism modulators, lithium, ECT) have been in place for over 50 years. This
presentation will review the path that led to the identification of ketamine as the first rapid onset
antidepressant treatment. Ketamine is a short-acting NMDA glutamate receptor antagonist. A
series of studies now demonstrate that a single intravenous dose of ketamine will produce
reductions in depression severity within several hours and remission of depression in many
patients within 24 hours. The antidepressant effects of a single dose of ketamine appear to last
generally, from several days to several weeks. In light of evidence that suicidal ideation
improves with other symptoms of depression, the potential role of ketamine and other rapid
acting antidepressants will be considered briefly. Building on molecular insights into the
mechanisms through which ketamine appears to produce its antidepressant effects, novel
alternatives to ketamine will be discussed.
Acknowledge support from National Institute on Alcohol Abuse and Alcoholism, 2P50 AA
012870, National Center Post Traumatic Stress Disorder, Clinical Neurosciences Division, West
Haven, CT, for their support
Biography: Dr. Krystal is the Robert L. McNeil, Jr., Professor of Translational Research and
Chair of the Department of Psychiatry of the Yale University School of Medicine and Chief of
Psychiatry at Yale-New Haven Hospital. He is a graduate of the University of Chicago, Yale
University School of Medicine, and the Yale Psychiatry Residency Training Program. He has
published over 400 papers and reviews on the neurobiology and treatment of alcoholism,
schizophrenia, post-traumatic stress disorder, and depression. His research program unites
psychopharmacology, neuroimaging, and molecular genetics. His work on brain glutamate
systems contributed to the identification of novel treatment mechanisms for alcoholism,
depression, and schizophrenia that are now in development. He is the Director of the NIAAA
Center for the Translational Neuroscience of Alcoholism, VA Alcohol Research Center, and
Clinical Neuroscience Division of the VA National Center for PTSD. Dr. Krystal received the
Joel Elkes Award of the American College of Neuropsychopharmacology (ACNP), the
APIRE/Kempf Fund Schizophrenia Research Award of the American Psychiatric Association,
the Anna-Monika Foundation Prize for Depression Research, the NIAAA Jack Mendelson
Alcoholism Research Award, and other awards. He is also a member of the Institute of Medicine
of the U.S. National Academy of Sciences. He was Chairman of the NIMH Board of Scientific
Counselors (2004-2007) and he currently serves on the NIAAA National Alcohol Advisory
Council. He has served in leadership roles in several professional societies and he is currently
president of the American College of Neuropsychopharmacology. Since 2006, he has edited a
leading psychiatry and neuroscience journal, Biological Psychiatry.
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SATURDAY MAY 26th (cont’d)

11:30 -12:45
Special informal lunchtime lecture
Irving Barber Learning Centre room 182
Lunchtime lecture:
When science and politics collide: Reflections from the inside
Dr. David Nutt

Abstract: The regulation of drugs – including alcohol and tobacco – is an issue of pressing
importance due to the increasing health care costs associated with their use and the new sorts of
synthetic agents being developed and sold over the internet.
My talk will reflect on these issues in the light of my ten years’ experience on the governments
Advisory Council on the Misuse of Drugs from which I was sacked two years ago. I shall present
new analyses that compare the harms of drugs and alcohol using more sophisticated
methodology and challenge many of the current misconceptions about drugs – their harms – and
how to deal with them.
Nutt DJ King LA Phillips LD (2010) Drug harms in the UK: a multicriteria decision analysis
Lancet 376: 1558-66.
Nutt D (2011) The role and basis of the drug laws Prometheus http://bit.ly/90MSBU.

Biography: David Nutt is currently the Edmund J Safra Professor of
Neuropsychopharmacology and director of the Neuropsychopharmacology Unit in the Centre for
Pharmacology and Therapeutics, Division of Experimental Medicine, Hammersmith Hospital,
Imperial College London.
He received his undergraduate training in medicine at Cambridge and Guy's Hospital, and
continued training in neurology to MRCP. After completing his psychiatric training in Oxford,
he continued there as a lecturer and then later as a Wellcome Senior Fellow in psychiatry. He
then spent two years as Chief of the Section of Clinical Science in the National Institute of
Alcohol Abuse and Alcoholism in NIH, Bethesda, USA. On returning to England in 1988 he set
up the Psychopharmacology Unit in Bristol University, an interdisciplinary research grouping
spanning the departments of Psychiatry and Pharmacology before moving to Imperial College
London in December 2008 where he leads a similar group with a particular focus on brain
imaging especially PET.
He is currently Chair of the Independent Scientific Committee on Drugs (ISCD) and PastPresident of the European College of Neuropsychopharmacology (ECNP), Vice-President of the
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European Brain Council and President of the British Neuroscience Association. In addition he is
a Fellow of the Royal Colleges of Physicians and Psychiatrists and a Fellow of the Academy of
Medical Sciences. He is also the UK Director of the European Certificate and Masters in
Affective Disorders Courses and a member of the International Centre for Science in Drug
Policy. He has edited the Journal of Psychopharmacology for over a decade and acts as the
psychiatry drugs advisor to the British National Formulary. He has published over 400 original
research papers, a similar number of reviews and books chapters, eight government reports on
drugs and 26 books.
Previously he has been member and Chair of the Advisory Committee on the Misuse of Drugs
(ACMD – 1998-2009), President of the British Association of Psychopharmacology (BAP),
member of the HEFCE/NHS Senior Lecturer Selection Panel and member of the MRC
Neuroscience Board. Other previous national contributions include serving as the medical expert
on the Independent Inquiry into the Misuse of Drugs Act (2000 Runciman report), and
membership of the Committee on Safety of Medicines, the Committee on NHS drugs and the
Ministry of Defence Science Advisory Board. He was the clinical scientific lead on the 2004/5
UK Government Foresight initiative “Brain science, addiction and drugs” that provided a 25year vision for this area of science and public policy and in 2006 he was Director of Bristol
Neuroscience.
He broadcasts widely to the general public both on radio and television including BBC science
and public affairs programmes on therapeutic as well as illicit drugs, their harms and their
classification. He also lecturers widely to the public as well as to the scientific and medical
communities; for instance has presented three time at the Cheltenham Science Festival and
several times for Café Scientifiques. In 2010 The Times Eureka science magazine included him
in the 100 most important figures in British Science, and the only psychiatrist.
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SATURDAY MAY 26th (cont’d)

12:45-13:45
Innovations in Neuropsychopharmacology Award Lecture
Buchanan Theatre A101

Innovations in Neuropsychopharmacology Award Lecture:
Antipsychotic dosing: found in translation?
Dr. Gary Remington
Chair: Dr. George Foussias
Abstract: It is somewhat surprising that after 50 years of antipsychotic use we still have a
limited understanding regarding dosing. Historically, dosing was attached to induction of
extrapyramidal symptoms (EPS), followed thereafter by a substantial influence related to the
development of selective, high-potency dopamine D2 antagonists. Dosing schedules were shaped
by peripheral kinetics and the notion that steady state is required to maintain clinical response,
with the field turning to plasma levels in hopes of providing some measure that could guide
clinical decision-making.
Neuroimaging, in particular PET, and advances in our understanding of antipsychotic
pharmacology represent a turning point in how we framed D2 blockade and its relationship to
both clinical response and side effects. Further, our re-conceptualization of schizophrenia as a
heterogeneous group of disorders has encouraged a move away from the ‘one size fits all’
approach to treatment.
The evolution of these changes highlights specific research findings, their interface, and
implications for clinical practice.

Biography: Dr. Remington is Professor of Psychiatry, Faculty of Medicine, and Schizophrenia
Head, Division of Brain and Therapeutics, University of Toronto. He is also Director of the
Medication Assessment Clinic and Deputy Director, Research and Education, Schizophrenia
Program, Centre for Addiction and Mental Health (CAMH). Dr. Remington presently combines
teaching with basic and clinical research. His research is focused on the treatment of
schizophrenia as it applies to the pharmacology of antipsychotics and clinical decision-making.
He has co-edited a text on brain mechanisms of psychotropic drugs, published 18 book chapters
and over 200 refereed papers.
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THURSDAY MAY 24th
18:00 -20:00
Poster session 1
Meekison Arts Lounge
Poster Session 1
1. Chronic lithium treatment reduces motor impulsivity in rats: Potential role of cytokines
Wendy K. Adams, PhD1 Allan H. Young, MB, ChB, MPhil, PhD, FRCPsych, FRCPC2 Catharine
A. Winstanley, PhD3 1UBC Institute of Mental Health, University of British Columbia,
Canada; 2Centre for Mental Health, Imperial College London, UK; 3Department of Psychology,
University of British Columbia, Canada
Wendy K. Adams
Background: High impulsivity is a diagnostic criterion for manic episodes in bipolar disorder
(BD). Manic states are associated with changes in cytokine levels yet their exact role in symptom
expression remains unknown. Evidence suggests that lithium may reduce the severity of mania
by reducing impulsivity. We explored the effects of chronic lithium treatment on rats’
performance in the 5 Choice Serial Reaction Time Task (5CSRT), which measures aspects of
impulsivity, attention and motivation. Peripheral cytokines were assessed as putative mediators
of behavioral changes.
Methods: Male Long-Evans rats received a diet containing 0.3% LiCl (n=13), or the equivalent
control diet (n=16), and were tested daily in the 5CSRT. Plasma samples collected at 2 weeks
and 12 weeks post-treatment were assessed for levels of cytokines and chemokines using
multiplex assays.
Results: Chronic lithium treatment reduced motor impulsivity (indexed by % premature
responses) in the 5CSRT task after 12 weeks (F(1,27)=6.4, p=0.018); measures of sustained
attention (% correct) and motivation (% omissions, response latency) remained unchanged.
Plasma levels of IL-1ß, IL-10 and RANTES were significantly reduced in lithium-treated rats
compared to controls at 12 weeks (IL-1ß: F(1,27)=5.0, p=0.033; IL-10: F(1,27)=6.0, p=0.021;
RANTES: F(1,27)=5.3, p=0.030), but not 2 weeks, post-treatment. Limitations and Conclusion:
Decreased levels of IL-1ß, IL-10 and RANTES may contribute to reduced motor impulsivity
following chronic lithium treatment. However, further assessment of lithium’s effects on
cytokine levels in brain circuits that mediate impulsivity is required. Lithium treatment may
improve impulse control dysfunction in BD via protecting against negative effects of
neuroinflammatory processes in the brain.
2. Irrational choice under risk correlates with lower striatal D2/3 receptor binding in rats
Cocker PJ1, Dinelle K2, Kornelson R2, Sossi V PhD,2,3, Winstanley CA PhD, 1Department of
Psychology, University of British Columbia, Vancouver, Canada 2Pacific Parkinson’s Research
Centre, University of British Columbia, Vancouver, Canada 3Department of Physics and
Astronomy, University of British Columbia, Vancouver, Canada
Cocker, PJ
Background –Cognitive accounts of gambling suggest that the transition from recreational to
problem gambling may arise as a result of subjective sensitivities to cognitive biases or
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distortions. Methods -We used a novel behavioural paradigm to determine whether rats exhibited
biased decision-making under risk. Animals responded to illuminated apertures, before choosing
between a “safe” lever which guaranteed delivery of the wager, or a “risky” lever which
delivered either double the wager or nothing with 50:50 odds. Results – Exclusive choice of
either option yielded the same reward, however animals displayed two distinct patterns of
responding. One group showed a stable preference for the risky lever regardless of bet size
(wager-insensitive: F2,32 = 2.211, NS) whereas the other group showed an increase in safe lever
choices as the bet size increased (wager-sensitive: F2,28 = 27.120, p<0.0001). Micro-PET
imaging correlated higher wager sensitivity with lower levels of Dopamine D2/3 receptor
availability in the striatum (r2 = 0.693, p=0.005). Autoradiography analysis confirmed that this
reduction was caused by a selective decrease in the density of striatal D2/3 receptors (r2= 0.632,
p=0.01), rather than enhanced DA release. Conclusions - Dysfunction within straital
dopaminergic signalling has been suggested as a putative biomarker for addiction. These results
suggest that decreased straital activation may also contribute to irrational decision making under
uncertainty. In addition these results may further suggest that chemical and behavioural
addictions may be underpinned by a common behavioural phenotype.
3. Dopamine D1-D2 receptor heteromer in dual phenotype GABA/glutamate-coexpressing
striatal medium spiny neurons differentially regulates mesolimbic and striatonigral
neurotransmission
Melissa L. Perreault, PhD, Theresa Fan, B.Sc., Mohammed Alijaniaram, DVM, Brian F.
O’Dowd, PhD, Susan R. George, MD Affiliations: Centre for Addiction and Mental Health and
the Dept. Pharmacology, University of Toronto, Toronto, ON, CANADA
Melissa L. Perreault, PhD
Background: In basal ganglia a significant subset of GABAergic medium spiny neurons
(MSNs) coexpress D1 and D2 receptors (D1R and D2R). These coexpressing neurons have been
shown to have a region-specific distribution throughout the mesolimbic and basal ganglia
circuits, and to additionally express the dopamine D1R-D2R heteromer. The functional
contribution of the D1R-D2R heteromer in regulating neurotransmission remains unknown.
Methods: Immunochemistry was performed in striatal neuronal culture and in rat nucleus
accumbens (NAc) and caudate putamen (CP) to characterize the phenotype of neurons
coexpressing the D1R and D2R. Levels of GABA and glutamate, and the expression of markers
associated with GABA or glutamate activity, were also assessed in NAc, CP, ventral tegmental
(VTA) area and substantia nigra (SN) of rats and of D1R or D5 receptor knock-out mice
following systemic or intra-NAc core and shell activation of the D1R-D2R heteromer by SKF
83959 (1.5 mg/kg). Proteins examined included: BDNF, GAD67, VGLUT1, VGLUT2, pERK,
pCaMKII.
Results: We identified a MSN subtype coexpressing GABA and glutamate as well as the D1R
and D2R. Activation of the D1R-D2R heteromer in these neurons resulted in the simultaneous,
but differential regulation of proteins involved in GABA and glutamate production or vesicular
uptake in regions of the mesolimbic and striatonigral pathways. Specifically, there was increased
expression of proteins involved in GABA activity in the NAc and VTA concomitant with
increased expression of proteins involved in glutamate activity in CP and SN. Additionally,
D1R-D2R heteromer activation in NAc shell, but not core, differentially altered protein
expression in VTA and SN, regions rich in dopamine cell bodies.
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Conclusions: The identification of an MSN with dual inhibitory and excitatory functions
provides new insights into the neuroanatomy of the basal ganglia and demonstrates a novel
source of glutamate in this circuit. Furthermore, the demonstration of a dopamine receptor
complex with the ability to regulate the transition between GABAergic inhibitory or
glutamatergic excitatory dominance potentially will provide new insights into the regulation of
dopamine neuron activity. This could have broad implications in understanding how
dysregulation of neurotransmission within basal ganglia contributes to dopamine neuronal
dysfunction.
4. Prefrontal cortical GABA receptor antagonism impairs recall of learned irrelevance
and exacerbates conditioned fear; relevance for schizophrenia
Patrick Piantadosi, B.Sc., Stan B. Floresco, Ph.D. Department of Psychology, University of
British Columbia, Vancouver, BC, Canada
Patrick Piantadosi
Background: Individuals with schizophrenia display characteristic cognitive deficits, including
impairments in filtering irrelevant stimuli, commonly termed latent inhibition (LI). A growing
body of evidence suggests that part of the etiology of cognitive dysfunction in the disorder may
be linked to hypofunction of prefrontal cortex (PFC) GABAergic transmission. Post-mortem
analyses have indicated that markers of GABA function are decreased in the PFC of individuals
with schizophrenia. Previous research in our laboratory has shown that pharmacological
inhibition of PFC GABA transmission using the GABAA-receptor antagonist bicuculline
produces a schizophrenia-like phenotype in rats. Method: The present study assessed the
importance of PFC GABAergic hypofunction on LI performance, investigating whether reducing
GABAA activity prior to conditioning, or test alters LI expression. Male Long-Evans rats were
implanted with bilateral guide cannula into the mPFC, and trained in to lever press for food on a
variable interval 60 s schedule over 9 days. Animals were then either preexposed (PE) to a to-beconditioned stimulus (cue-light + 5kHz tone; 30 CS exposures over 30 min) or placed in the
operant chamber for an equivalent amount of time (non-preexposed; NPE). Six min later, all rats
received 3 CS + footshock (0.5mA) pairings. Two days later later, rats received a LI test session,
entailing repeated 30 s presentations of the CS in the absence of footshock. Conditioned
suppression of lever pressing was used as an index of learned fear. Separate groups of animals
were infused with either bicuculline (50ng) or saline prior to prexposure/conditioning or the LI
test.
Results: Blocking GABAA-receptors during preexposure/conditioning did not disrupt latent
inhibition, but lead to enhanced expression of conditioned fear during test in NPE animals. In
contrast, LI was disrupted in animals given bicuculline prior to test, indicative of a deficits in the
recall of learned irrelevance.
Conclusions: These results indicate that hypofunction of GABAergic neurotransmission in the
PFC may lead to an impairment in LI through an inability to recall previously learned
irrelevance. Furthermore, they suggest that alterations in learned irrelevance and conditioned fear
observed in schizophrenia may be mediated in part by reductions in PFC GABA activity.
5. Endothelial Dysfunction in Schizophrenia
Thomas Raedler, MD, Psychiarty, University of Calgary Billie-Jean Martin, MD, Cardiac
Sciences, University of Calgary Todd Anderson, MD, Cardiac Sciences, University of Calgary
Martin W Vetter, MD, Psychiatry, University of Calgary, AB, Canada
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Background: Schizophrenia is associated with multiple medical complications as well as
increased mortality. Compared with the general population the life expectancy of subjects with
schizophrenia is decreased by approximately 20 years. A substantial proportion of the reduced
life expectancy is due to cardiovascular disease (CVD) as schizophrenia has been associated with
a significant increase in the risk of CVD. Endothelial dysfunction is a risk factor for
atherosclerosis and cardiovascular disease and has been used as a predictor of cardiovascular
disease. Flow-mediated dilation (FMD) of the brachial artery and Pulse Arterial Tonometry
(PAT) are well established and well tolerated methods to assess endothelial function in vivo.
Methods: As little is known about endothelial function in schizophrenia, we are currently
conducting a study to measure endothelial function using FMD and PAT in 50 subjects with
schizophrenia under the age of 45. These subjects will be compared to a group of 50 age- and
gender-matched healthy controls. This study will help to identify subjects with schizophrenia
who are at increased risk of CVD and who may benefit from specific interventions to reduce
their cardiovascular risk.
Results: Preliminary results will be presented. Limitation: Endothelial dysfunction has never
been investigated in schizophrenic patients. However the methods we use have been extensively
investigated in cardiac populations and has been shown to provide additional information in
regards of cardiovascular risk assessment. Conclusion: Endothelial dysfunction has never been
investigated in schizophrenic patients. However this method has been extensively investigated in
cardiac populations and has been shown to provide additional information in regards of
cardiovascular risk assessment. We are hoping that this study will help to identify subjects with
schizophrenia who are at increased risk of cardiovascular disease.
6. Receptor subtype-selective dopamine agonists and antagonists inhibit adult rat 50-kHz
ultrasonic vocalizations
Tina L.E. Scardochio MSc, Paul B.S. Clarke, PhD
Tina L.E. Scardochio
Background: Adult rats make a wide variety of vocalizations within the ultrasonic range; calls
around 22-kHz and 50-kHz are often associated with aversive and rewarding stimuli,
respectively. On this basis, it has been proposed that these ultrasonic calls (or particular
subtypes) convey information about affective state. Dopamine (DA) plays a well-known role in
reinforcement and reward, but evidence suggests that DA release can also be aversive. The
existence of multiple receptor subtypes could potentially explain these seemingly paradoxical
findings. Our objective was to investigate the effects of DA receptor subtype-selective agonists
on 22-kHz and 50-kHz calls (and call subtypes).
Methods: Ultrasonic calls were recorded in adult male Long Evans rats, following acute
systemic injection of DA receptor-selective agonists and antagonists, given either alone or in
agonist-antagonist combinations. The following drugs were tested: A68930 (D1-like agonist),
quinpirole (D2-like agonist), PD 128907 (D3 agonist), SCH 39166 (D1-like antagonist),
NGB2904 (D2 antagonist), and L 741 626 (D3 antagonist). Amphetamine, which reliably elicits
50-kHz calls, served as a positive control.
Results: Unexpectedly, all selective DA receptor agonists when given alone, not only failed to
elicit calling, but decreased calling. Combinations of D1- and D2-selective agonists also
decreased calls. In addition, DA antagonists given alone (except L 741626), and agonistantagonist combinations, significantly decreased calling. In contrast, the indirect
DA/noradrenaline agonist amphetamine strongly increased the 50-kHz call rate. Limitations:
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None of these drugs stimulated D4 receptors or distinguished between D1 and D5 receptors.
Furthermore, call subtype analysis was not possible, owing to low overall call rates following
drug challenge. Conclusion: Pharmacological activation of DA receptor subtypes (with the
possible exception of D4 receptors which were not investigated) does not appear to be sufficient
to induce 50-kHz calls. It is unclear how drug-induced suppression of call rate is linked to
affective state, although it is noteworthy that quinpirole has previously been shown to generate
conditioned place preference.
7. 2-[(Indazol-1-yl)methyl]-imidazoline analogues of marsanadine demonstrate affinity for
alpha1- and alpha2-adrenoceptors over imidazoline binding sites in rat brain membranes.
Mehnaz Ferdousi , B.PHRM1, Shayna Laird, BSc1, Franciszek Saczewski, PhD2 and Alan
Hudson PhD1. 1Department of Pharmacology, University of Alberta, Edmonton, AB,
T6G 2R3, 2Department of Chemical Technology of Drugs, Medical University of Gdansk, 80-416,
Poland.
Mehnaz Ferdousi
Background: Clonidine and several other alpha2-adrenoceptor agonists are used in clinical
practice for their sedative, anxiolytic and analgesic properties. Clonidine also has affinity for
imidazoline1-binding sites (I1BS) which mediate the hypotensive actions of this compound.
Ligands selective for imidazoline-2 binding sites (I2BS) such as 2-phenyl-6-(1H-imidazol-1yl)
(CR4056) show analgesic activity in rat models of inflammatory and neuropathic pain. We have
recently reported that marsanidine and 7-methyl-marsanidine are partial alpha2-adrenoceptor
agonists with hypotensive and diuretic activity in animal models. Three new 2-[(indazolyl)methyl]-imidazoline analogues of marsanidine (3a, 3g and 3h) have now been prepared and
investigated for their affinities at alpha1-adrenoceptors, alpha2-adrenoceptors, I1BS and I2BS.
Methods: These new analogues were investigated using radioligand binding assays in
competition for specific ligands [alpha1-adrenoceptors ([3H]prazosin), alpha2-adrenoceptors
([3H]RX821002), I1BS ([3H]clonidine) and I2BS ([3H]2-BFI)] incubated with rat whole brain
membranes (prepared from male Sprague Dawley rats, 300g) in a Tris HCl buffer (50 mM, pH
7.4, room temperature) across a range of concentrations (10-10 – 10-6M).
Results: Compound 3a, the unsubstituted indazole analogue of marsanidine, showed high
affinity for alpha2-adrenoceptors (18.5 ± 5.9 nM) , moderate affinity for alpha1-adrenoceptors (
272 ± 42 nM) and low micromolar affinity for I1BS and I2BS (19400nM and 42200 nM
respectively). Compound 3g, the indazole analogue of 7-methyl-marsanidine displayed high
affinity for alpha1-adrenoceptors (101 ± 28 nM), moderate affinity for alpha2-adrenoceptors
(607 ± 97 nM) and low affinity for I1BS and I2BS. Compound 3h, the corresponding 7-chloroindazole analogue of marsanidine showed high affinity for both alpha1- adrenoceptors and
alpha2-adrenoceptors (14.1 ± 3.9 nM, 6.4 ± 2.3 nM resepectively) and moderate affinity for
I1BS (856 ± 239 nM) and I2BS (554 ± 288 nM).
Conclusions: We have identified new ligands for alpha1-adrenoceptors and alpha2-adenoceptors
that should be tested in vivo for their analgesic and anxiolytic properties. Funds for this research
were provided by a discovery grant from NSERC.
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8. Comparison of the d- and l-isomers of Govadine on firing of midbrain dopaminergic
neurons and evoked release of DA in the NAc and mPFC
Kee-Chan Ahn PhD, Soyon Ahn PhD, Giada Vacca MSc, Jeremy K. Seamans PhD, Chris C.
Lapish PhD, and Anthony G. Phillips PhD FRSC
Kee-Chan Ahn PhD
Background: The potential use of synthetic dl-Govadine as a potential antipsychotic is being
assessed by the Phillips lab. Accordingly, the present study first examined the possible effects of
the d- and l-isomers of Govadine on identified dopamine(DA) neurons. Specifically, we
examined the ability of individual isomers to reverse the D2 receptor-mediated decreases in
firing of midbrain DA neurons. DA efflux in both the nucleus accumbens(NAc) and medial
prefrontal cortex(mPFC) was also measured in vivo.
Methods: Horizontal slices(220µm) of the rat midbrain were prepared for cell-attached voltageclamp recordings to examine tonic firing rate of DA neurons. Putative DA neurons were
identified by spontaneous pacemaker firing(1–3Hz) with broad APs(>2.0ms). Identified cells not
responsive to Quinpirole(500nM), a D2 DA receptor agonist, were excluded from further
recording. Cells were also filled with biocytin for posthoc-identification using TH
immunostaining. d- or l-Govadine was bath-applied. Microdialysis probes were implanted in the
NAc and mPFC ~16 hrs prior to start of data collection and continuously perfused with aCSF.
Dialysates were collected at 10min intervals and assayed for DA content by HPLC-EC. l- or dGovadine(1mg/kg) was administered after stable DA levels were established.
Results: Neither d- or l-Govadine alone had effects on the spontaneous firing activity of
midbrain DA neurons. Consistent with previous findings, Quinpirole stimulated D2
autoreceptors thereby decreasing the tonic firing activity through GIRK activation. Coapplication of l-Govadine, but not d-Govadine, during the peak inhibitory effect of Quinpirole
antagonized the D2 autoreceptor-mediated decreases in tonic firing of DA neurons. This effect
was dose-dependent(100nM to 10µM). Microdialysis experiments confirmed enhanced DA
efflux in NAc and mPFC following injections of l-Govadine and dl-Govadine, but not dGovadine, when compared to control.
Conclusions: These data provide clear evidence that l-Govadine can antagonize D2 receptors in
midbrain DA neurons in a dose-dependent manner. We hypothesize that these effects of lGovadine are mediated by direct blockade of D2 autoreceptors or possibly inhibition of
intracellular signalling including G protein binding. Collectively, these data support the proposal
by Jin and colleagues that tetrahydroprotoberberines including dl-Govadine are a class of
compounds which merit serious consideration as novel treatments for schizophrenia.
9. A novel mechanism involved in the regulation of mood disorders: Teneurin C-terminal
associated peptides (TCAP) and the modulation of the cytoskeleton in the mouse
hippocampus.
Dhan S. Chand, Hons. BSc. (1), Lifang Song, MSc (1), Louise de Lannoy, Hons. BSc. (1) and
David A. Lovejoy, PhD (1) (1)Department of Cell and Systems Biology, University of Toronto,
Toronto, ON, Canada.
Dhan S. Chand, Hons. BSc.
Background: Teneurin C-terminal associated peptide (TCAP)-1 is a newly-elucidated
neuropeptide that is highly expressed in the central nervous system and has long lasting
modulatory effects in corticotropin-releasing factor (CRF)-induced animal models of anxiety,
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depression, and addiction. We hypothesize that TCAP-1 regulates cytoskeletal elements as a
prelude to the changes associated with TCAP-mediated neuronal morphology and behaviours
within the hippocampus. Thus, new studies were aimed at understanding the molecular
mechanisms by which TCAP-1 regulates cytoskeletal dynamics in the mouse hippocampus.
Methods: Mouse brain slices and E14 hippocampal cells were treated with FITC-labelled
TCAP-1 to determine uptake and identify potential receptor binding sites. After gene array and
proteomic profiling studies were performed to identify systems targeted by TCAP-1,
hippocampal cells were treated with TCAP-1 (100nM) for 1 h and analysed by
immunofluorescence and western blot to characterize the effect of TCAP-1 on cytoskeletal
organization and elucidate the corresponding signal transduction mechanisms.
Results: In the hippocampus, FITC-labelled TCAP-1 bound exclusively to the pyramidal
neurons of the CA1, CA2 and CA3 regions and granular layer of the dentate gyrus. In vitro,
TCAP-1 co-localizes with ß-dystroglycan at the plasma membrane and stimulates extracellular
signal-regulated kinases (ERK1/2)-dependent phosphorylation of the microtubule regulatory
protein stathmin at serine-25. TCAP-1 also stimulated ERK-dependent phosphorylation of
ribosomal S6 kinase at serine-380 and actin cross-linking protein filamin A at serine-2152.
Furthermore, TCAP-1 induced a reorganization of actin and tubulin-based cytoskeletal elements,
a redistribution of elongation factor-1a and a corresponding increase in filopodia formation.
Limitations: It remains to be determined whether TCAP functionally interacts with the
dystroglycan complex as part of a direct teneurin-1 juxtacrine signalling mechanism, or, if it has
an independent role, either as a splice variant or post-translational proteolytic cleavage product
of teneurin.
Conclusions: We postulate that the TCAP-dystroglycan system represents a novel mechanism
associated with cytoskeletal reorganization that is a prelude to, and is associated with changes in
neuronal morphology that ultimately modulates neuronal plasticity within key stress-regulating
circuits associated with mood, anxiety, and substance abuse disorders.
10. High field structural MRI reveals specific episodic memory correlates in the subfields of
the hippocampus, independent of salivary cortisol.
Scott Travis, Yushan Huang, Nicholas Coupland, Kathy Hegadoren, Esther Fujiwara, Ashley
Radomski, Rawle Carter, Peter Seres, Nikolai Malykhin
Scott Travis
The fact that the hippocampus (HC) is involved in episodic memory is well accepted; however
there is debate about the localization of various aspects of episodic memory. Recent magnetic
resonance imaging (MRI) studies suggest a specialization of hippocampal subfields and in
different memory tasks. There is also a link between cortisol levels and HC subfields volumes.
Most structural MRI studies have only examined global HC. Therefore the purpose of the present
study was to determine the association between volumes of HC subfields across the entire HC
structure and performance on standard memory tests in a population of young healthy subjects.
We also examined salivary cortisol levels and their effects on subfields and memory. We
recruited 22 healthy participants, and acquired MRI data to obtain volumes of the cornu
ammonis 1-3 (CA), dentate gyrus (DG), and subiculum (SUB) using a manual protocol.
Participants were administered the Wechsler Memory Scale, 4th edition (WMS-IV) to assess
auditory memory (AMI), visual memory (VMI), visual working memory (VWMI), immediate
memory (IMI), and delayed memory (DMI). Pearson partial correlation coefficients revealed DG
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volumes in the tail were positively correlated with WMS-IV performance on VMI, IMI, and
DMI. Total DG volumes also predicted DMI. The CA correlated with VMI, IMI, and DMI in the
HC tail, and the VMI and DMI in the HC body. The volume of the HC tail was strongly
associated with memory performance across four memory indices (AMI, VMI, IMI, and DMI).
Of note, global HC volumes, volumes of SUB, and volumes in the HC head failed to
significantly correlate with memory performance in any index of the WMS-IV. No cortisol
changes, from wake to 30 minutes, wake to 8 hours, average cortisol and area under the curve
correlated with memory scores or subfields. Our data suggest that even in healthy young adults,
performance in a standard set of neuropsychological memory tests could be pinpointed to
volumes of the DG and CA subfields in the hippocampus. In healthy adults, cortisol seems to
have no effect on memory or HC morphology. These findings have direct applicability to a range
of neurological and psychiatric disorders.
11. Effects of cortisol and antidepressant treatment on the cornu ammonis and the dentate
gyrus subfields of the hippocampus in patients with major depressive disorder: a high field
MRI study
Yushan Huang, BSc (Centre for Neuroscience, University of Alberta, Edmonton, Alberta,
Canada) Coupland, Nick, PhD (Department of Psychiatry, University of Alberta) Lebel, R. Marc,
PhD (Department of Biomedical Engineering, University of Alberta) Kathleen Hegadoren, PhD
(Faculty of Nursing, University of Alberta) Rawle Carter, (Psychiatry) Alan Wilman, PhD
(Biomedical Engineering,) Peter Seres, MSc (Biomedical Engineering) Nikolai Malykhin, MD,
PhD (Biomedical Engineering, Psych, Neurosci)
Yushan Huang
Background: The hypothalamic-pituitary-adrenal (HPA) axis is regulated by the hippocampus,
along with memory and learning - Many magnetic resonance imaging (MRI) studies have shown
bilateral and unilateral volume loss in the hippocampi of patients with major depressive disorder
(MDD). Preclinical and postmortem studies suggest that these changes, potentially due to
glucocorticoid overexposure, are subfield specific, affecting the cornu ammonis (CA) and
dentate gyrus (DG) subfields. With the high field 4.7T MRI, we analyzed the differences in
hippocampal subfields in MDD patients, in vivo, for the first time.
Methods: For our study, we recruited 11 medicated and 9 unmedicated MDD patients and 27
healthy controls - right-handed, matched for age, sex, smoking, and premorbid intellect.
Intracranial volumes (ICV) served to normalize hippocampal volumes. The hippocampal
subfields were traced using the software DISPLAY. Stats were done using ANCOVA with posthoc. Salivary cortisol data were also acquired for 19 healthy subjects and for 7 MDD patients.
Results: The hippocampal tail and total hippocampus were smaller in the unmedicated compared
to the medicated MDD group (p=.02 and p=.02, respectively), with a trend toward a smaller
hippocampal tail in unmedicated MDD patients compared with healthy controls (p=.05). The CA
in the hippocampal body was smaller in MDD patients combined compared with healthy controls
(p<.01) - specifically between the unmedicated and controls (p<.01). The DG was smaller in the
hippocampal tail (p=.02) and total hippocampus (p=.03) in unmedicated than medicated MDD
patients. The DG in the unmedicated was smaller compared to the medicated MDD patients in
the hippocampal head (p=.02) and total hippocampus (p=.01), with a trend toward being smaller
in the hippocampal tail too (p=.05). No cortisol measures were associated with subfield volumes
in controls. Medicated MDD patients have higher increases in cortisol levels between waking
time and both 30 minutes as and 8 hours after waking than both healthy controls (p<.00) and the
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unmedicated depressed (p=.05). Conclusion: Consistent with other MRI studies including ours,
the hippocampal tail and total hippocampal volumes seemed to be smaller in MDD patients.
Larger DG volumes in medicated compared with unmedicated individuals also suggest that
hippocampal volume reduction may be reversible by antidepressant treatment.
12. Effects of subchronic clozapine and haloperidol administration on oxidative stress in
rat serum, liver and brain
Ana Andreazza, Che Hsuan Wu, Vivien Wei, Abigail Feresten, Clare Beasley
Ana Andreazza
Background: While antipsychotics remain the standard of care for individuals with
schizophrenia, side effects are a major concern. To date, the biological mechanisms underlying
these side effects remain unresolved. However, it has been proposed that both typical and
atypical antipsychotics may induce oxidative damage. The aim of this study was to evaluate
markers of oxidative damage associated with typical and atypical antipsychotic treatment,
focusing on damage to serum, liver and brain tissue.
Methods: Following sub-chronic administration of haloperidol, clozapine or saline vehicle to
adult male Sprague Dawley rats, serum, liver and brain grey and white matter samples were
obtained. Lipid peroxidation, protein oxidation and levels of the antioxidant protein
peroxyredoxin were quantified.
Results: In liver tissue we observed increased peroxiredoxin levels in both the clozapine and
haloperidol groups and increased lipid peroxidation in the clozapine group. In grey matter we
found trends towards increased peroxiredoxin and lipid peroxidation in the haloperidol group.
Antipsychotic treatment did not alter protein oxidation in liver, serum, grey matter or white
matter.
Conclusions: Our results demonstrate that antipsychotics may induce oxidative damage in the
liver, with a similar trend in grey matter. Alterations are specific to lipid peroxidation and
peroxiredoxin, suggesting that oxidative damage by antipsychotics may preferentially affect
lipids.
13. Psychosis associated changes in GFAP, but not ALDH1L1 or vimentin: evidence for
astrocyte-linked pathology.
Abigail H. Feresten: Department of Psychiatry, University of British columbia, Vanvouver, BC,
Canada Clare L. Beasley, PhD: Department of Psychiatry, University of British columbia,
Vanvouver, BC, Canada
Abigail H. Feresten: Department of Psychiatry, University of British columbia, Vanvouver, BC,
Canada
Background: Schizophrenia and bipolar disorders are devastating and poorly understood.
Astrocyte dysregulation has been implicated in the pathology of both disorders, however the
nature of this dysregulation remains undetermined. In this study we investigated levels of three
astrocyte-associated proteins; GFAP (a traditional marker for astrocytes that is upregulated upon
activation), ALDH1L1 (a novel astrocyte marker not associated with activation state) and
Vimentin (an astrocyte-specific protein that is expressed primarily upon activation) in
schizophrenia and bipolar disorder.
Methods: Prefrontal cortex grey matter from schizophrenia, bipolar disorder, and control cohorts
(n=35) were obtained. Relative concentrations of GFAP, ALDH1L1, and vimentin, were
assessed with western blotting.
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Results: No significant difference in levels of any of the three proteins was found between the
three diagnostic groups. However, when comparing individuals with psychotic symptoms against
those without, we found that GFAP was significantly increased in the psychosis group
(P=0.013). ALDH1L1 and vimentin levels were not altered in psychosis. Limitations:
Experimentation with postmortem tissue introduces many variables, such as post-mortem
interval and antipsychotic dose, which may influence astrocyte activation levels. Several
potentially confounding variables were investigated and controlled for statistically where
appropriate. Conclusion: We demonstrate that increased GFAP levels are associated with
psychosis, but not schizophrenia or bipolar disorder separately. ALDH1L1 and vimentin levels
are unchanged in both disorders. Our results suggest that astrocyte pathology may contribute to
psychosis. Lack of ALDH1L1 variability implies that astrocyte numbers are similar between
groups, while increased GFAP may be indicative of partial astrocyte activation, or of a GFAPspecific dysfunction.
14. Acute and delayed-onset effects of hydrocortisone administration on prefrontal
glutamate and glutamine
Param Bhardwaj1, Changho Choi2, Peter Seres2, Rawle Carter1, Kathleen Hegadoren3, Nick
Coupland1 Depts of Psychiatry1, Biomedical Engineering2, Nursing3, University of Alberta,
Edmonton, Canada
Param Bhardwaj
Clinical research has shown corticosteroid dysregulation in stress-related psychiatric disorders.
Corticosteroids effect cellular excitability, learning, memory, and involve changes in glutamate
(Glu) neurotransmission and Glu metabolic cycling with glutamine (Gln). Recent advancements
in proton magnetic resonance spectroscopy (1H-MRS) have allowed for independent measures
of Glu and Gln. Glu’s function as the most abundant excitatory neurotransmitter may provide
greater insight into Glu’s role in psychiatric disorders. Our study in healthy volunteers (n=12)
suggested that single intravenous administration of a high dose of cortisol (hydrocortisone 35mg)
rapidly reduced prefrontal Gln, a result sustained acutely for at least 30 minutes. This may
represent Gln efflux from the astrocyte compartment, caused by consumption of Gln to maintain
neuronal Glu levels in response to glucocorticoid increases. Subsequent research examines the
effects of subacute repeated hydrocortisone on prefrontal Glu and Gln. Given that preclinical
data indicate corticosteroids induce expression of Gln-synthetase, the astrocytic enzyme
catalyzing the Glu to Gln reaction, we predict hydrocortisone will produce a delayed increase in
prefrontal Gln and possibly Glu concentrations. Using 1H-MRS and spectrally-selective
refocusing at 3.0 T in a blinded design, subjects were administered hydrocortisone for 3 days at a
dosage of 40mg (n=8) or 100mg (n=8) daily. Glu and Gln measures were obtained pre- and postadministration. With chronic hydrocortisone administration, Glu increases in day 3 and returns to
normal in day 4 upon corticosteroid termination. This suggests acute hydrocortisone infusion
leads to rapid, non-transcriptional changes in Gln, while delayed-onset administration leads to
genomic alterations in central Glu concentrations.
15. Genetic risk of suicidal behavior in bipolar-spectrum disorder: analysis of 737
pedigrees
*Mirko Manchiaa, Tomas Hajeka, Claire O’Donovana, Valeria Deianab, Caterina Chillottic,
Martina Ruzickovaa, Maria Del Zompob,c, Martin Aldaa a Department of Psychiatry, Dalhousie
University, Halifax, NS, Canada b Section of Neurosciences and Clinical Pharmacology,
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Department of Biomedical Sciences, University of Cagliari, Cagliari, Italy c Unit of Clinical
Pharmacology, University-Hospital of Cagliari, Cagliari, Italy *Department of Psychiatry,
Dalhousie University 5909 Veterans' Memorial Lane
Mirko Manchia
Background: Individuals with major affective disorders (MAD) have a suicide risk significantly
higher than the general population. Both suicidal behavior and MAD aggregate in families.
However, the transmission of suicidal behavior is partially independent from the transmission of
MAD. In this study, we analyzed the distribution of completed and attempted suicides in a large
sample of families with bipolar disorder (BD), and its relation to family history of MAD and BD.
In addition, we evaluated the contribution of specific clinical factors to the risk of suicidal
behavior in probands and first-degree relatives.
Methods: The lifetime prevalence of completed and attempted suicides was analyzed in 737
families of probands with BD with 4,919 first-degree relatives (818 affected, 3,948 unaffected
and information not available for 153 subjects). Cox proportional hazard regression and logistic
regression models were used to investigate the role of several clinical covariates on the risk of
suicidal behavior, MAD and BD.
Results: The lifetime prevalence of suicidal behavior (attempted and completed suicides)
adjusted for the duration of illness was at 38.4 ± 3.0% in 737 probands. The Cox proportional
regression analysis showed that family history of suicidal behavior in first-degree relatives and
early illness onset were associated with an increased risk of suicidal behavior in probands (p =
0.004 and p = 0.002, respectively). Conversely, lithium treated probands had a lower suicide risk
(p = 0.007). In first-degree relatives, family history of suicidal behavior contributed significantly
to the joint risk of MAD and suicidal behavior (p = 0.0006), while the proband suicide status was
a significant risk factor for MAD (p = 0.03) and BD (p = 0.03).
Conclusions: The liability to suicidal behavior appears to be determined by genetic risk for
suicidal behavior and MAD as well. Even in the presence of high genetic risk for suicidal
behavior, lithium treatment decreases significantly the suicide rates.
16. 2-Phenylethylidenehydrazine, a novel neuroprotective agent, is a metabolite of the
antidepressant phenelzine.
Erin M. MacKenzie, PhD Serdar M. Dursun, MD, PhD, FRCPC Glen B. Baker, PhD, DSc,
FCAHS
Erin MacKenzie
Background: Phenelzine (PLZ) is a monoamine oxidase (MAO) inhibitor that has
neuroprotective properties in a gerbil global ischemia model and also produces marked increases
in brain GABA and alanine levels and a decrease in glutamine levels. Early studies suggested
that PLZ was also a substrate for MAO, but the formation of the corresponding metabolite was
not established.
Methods: An analytical assay utilizing derivatization with pentafluorobenzaldehyde followed by
gas chromatography with electron capture detection was developed for the presumed metabolite,
2-phenylethylidenehydrazine (PEH). Whole brain amino acid levels were also measured
following administration of either PLZ or PEH, with or without prior inhibition of MAO with
tranylcypromine (TCP).
Results: We have now confirmed that PLZ is oxidized to produce the active metabolite PEH.
High levels of PEH were detected in the brains and livers of PLZ-treated rats as early as 30
minutes after PLZ injection (the earliest timepoint tested). Inhibition of MAO with
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tranylcypromine (TCP) prior to PLZ administration to rats completely abolished PEH formation,
confirming that MAO is the enzyme responsible for PLZ oxidation to PEH. Direct administration
of PEH revealed similar effects on amino acid levels to PLZ, including the marked elevation in
brain GABA levels; however, the majority of the PLZ-induced changes were not observed in
PLZ-treated rats pretreated with TCP (where PEH was not formed).
Conclusions: These data suggest that the formation of PEH from PLZ contributes significantly
to the neurochemical effects of PLZ. Further work will explore additional actions of PEH and its
value as a therapeutic drug in its own right, although additional studies in our laboratory have
already demonstrated that it is neuroprotective in a gerbil global ischemia model, reduces
epileptiform activity, inhibits primary amine oxidase (an enzyme overexpressed in Alzheimer’s
disease) and sequesters reactive aldehydes. Funded by CIHR and the University of Alberta.
EMM has a postdoctoral fellowship from Alberta Health Services.
17. An interaction between the depression-related monoamine oxidase-A and the
Alzheimer’s disease-related presenilin-1 proteins is localized to the mitochondriaassociated membrane of the endoplasmic reticulum.
Bradley M. Chaharyn, Xiaoxia Zhao, Zelan Wei and Darrell D. Mousseau
Darrell D. Mousseau
The degradation of biogenic amines by monoamine oxidase-A (MAO-A) has been historically
associated with depression. MAO-A has also been associated with cytotoxicity, which appears to
reflect its capacity for generating hydrogen peroxide as a reaction by-product, and has been
associated with early lesions in the Alzheimer disease (AD) brain. It is important to understand
what regulates MAO-A activity and how this might contribute to neuropathology. AD is the
most common form of dementia and is a progressive neurodegenerative disorder that gradually
destroys memory and cognitive skills. Depression also includes a degree of cognitive deficit and
is now acknowledged as a risk factor in AD. It has been associated with a greater degree of ADrelated neuropathology than that observed in AD patients with no history of depression. This
suggests that there might be an overlap in the two pathologies that could precipitate the
progression of AD in certain individuals. The presenilin protein (PS-1) is expressed primarily on
the endoplasmic reticulum (ER) while MAO-A is primarily mitochondrial. We have recently
provided strong evidence of a physical interaction between PS-1 and MAO-A within the
mitochondria-associated ER membrane (MAM) compartment. We now show that there is less
PS-1 and MAO-A protein (and activity) in the mitochondrial fraction of AD-related PS-1(?Ex9)
transgenic mice in comparison to their wild-type littermates. Cell cultures reveal that MAO-A
function is affected when PS-1 translocates to the plasma membrane. Yet this does not hold for
all types of AD-related PS-1 proteins, which suggests that the role of PS-1 in regulating MAO-A
function does not rely solely on a physical interaction. Subtle context-dependent effects could
explain the ambiguous reports regarding the role of MAO-A in pathologies such as AD.
18. An integrative model of cognitive insight in first-episode psychosis
Lisa Buchy David Luck Ashok Malla Ridha Joober Martin Lepage
Lisa Buchy
Background: Cognitive insight describes one’s self-reflectiveness (willingness to acknowledge
fallibility, corrigibility, and recognition of dysfunctional reasoning), and self-certainty
(overconfidence in beliefs and judgments). Several studies from our research group have
demonstrated that positive symptoms, verbal memory performance and the fronto-hippocampal
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neural network play a key role in cognitive insight in first-episode psychosis, which we have
published in the framework of theoretical model. In the present work, we used diffusion tensor
imaging tractography to assess the relationship between microstructural white matter integrity of
the fornix, the main white matter output pathway of the hippocampus, and cognitive insight in a
first-episode sample.
Methods: High resolution structural magnetic resonance and diffusion tensor images were
obtained in 44 people with a first-episode psychosis. Diffusion tensor imaging tractography was
used to estimate fractional anisotrophy (FA), a measure of white matter integrity, in the fornix.
Cognitive insight was measured with the Beck Cognitive Insight Scale (BCIS).
Results: The analysis showed that higher self-certainty was correlated to FA values in right
fornix. The correlation between overconfidence and left fornix FA values was nonsignificant. No
significant associations emerged between self-reflectiveness and FA values of right or left
fornices. Limitations: Tractography allows measurement of FA along white matter tracts, but
does not discriminate whether the whole tract or subdivisions relate to the self-certainty measure.
A theoretical model of cognitive insight will need to include healthy controls, to model how
reasoning processes operate in healthy cognition, and to determine how they become
dysfunctional in psychosis.
Conclusions: Research on the interface of neurocognition, neuroanatomy and cognitive insight
in first-episode psychosis has provided converging evidence for a role of the fronto-hippocampal
neural network. We present a revised theoretical model of cognitive insight in this population,
integrating data on delusions, hallucinations, verbal memory, hippocampal volume, and
microstructural integrity of the fornix.
19. Glucocorticoids Increase Oxidative Stress
Victor M. Tang, BSc (1); Hua Tan, PhD (1); Allan H. Young, MB, ChB, MPhil, PhD, FRCPsych
(2); Jun-Feng Wang, MD, PhD (1) (1) Dept. of Psychiatry, University of British Columbia,
Vancouver, BC (2) Division of Brain Sciences, Imperial College London, United Kingdom
Victor M. Tang
Background: Many major psychiatric illnesses have been associated with aberrant stress
response systems. In particular, those with mood disorders have been found to have excessive
and prolonged release of glucocorticoid stress hormones. Studies have also begun to reveal
increased oxidative damage through mitochondrial dysfunction as part of the pathophysiology of
such disorders. As both behaviorally induced stress and glucocorticoid treatment can increase the
production of reactive oxygen species, this study aims to look at the effects of glucocorticoids on
protein oxidative damage, mitochondrial function, and antioxidant activity.
Methods: The effects of chronic treatment with corticosterone on cultured rat PC12 cells were
examined. Protein oxidative damage was measured through immunoblotting analysis for protein
carbonylation. Activity of the mitochondrial electron transport chain protein complex I was
examined through a spectrophotometric technique measuring NADH oxidation in the presence of
Coenzyme Q1. Total antioxidant capacity (TAC) was measured to assess intracellular
antioxidant capacity using a spectrophotometric assay.
Results: It was found that chronic treatment with corticosterone was able to increase the amount
of protein carbonylation in PC12 cells. Complex I activity was also decreased with drug
treatment. TAC did not show any significant differences at doses which affected carbonylation or
complex I activity. Limitations: The effects found with the time course and dosage of
glucocorticoid treatment used here in cultured cells may be different then those found in normal
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or pathophysiological human conditions. Further research should also determine whether there
are significant effects on neuronal function.
Conclusions: Excessive glucocorticoid activity can decrease mitochondrial activity, leading to
oxidative damage, Thus, over-active stress response systems and oxidative stress may be
interrelated in the neurobiology of mood disorders, and may underlie neuronal pathophysiology
in associated diseases. Moreover, chronic psychological stress could lead to detrimental effects
on the brain through protein oxidation and mitochondrial dysfunction. Elucidation of these
processes may open new possibilities for psychiatric treatments.
20. Measuring Biological Rhythms in Bipolar Depressed Women
Lauren Cudney, BSc, Luciano Minuzzi, MD, PhD, Roberto B. Sassi, MD, PhD, Benicio N. Frey,
MD, MSc, PhD
Lauren Cudney, BSc, Neuroscience Graduate Program, McMaster University, Hamilton, ON
Background: Disruptions in circadian rhythm such as sleep/wake cycles, daily routines and
social rhythms often precede the onset of mood episodes. Regulating daily routines to stabilize
circadian rhythm is the goal of a successful treatment of bipolar disorder (BD), Interpersonal and
Social Rhythm Therapy. Until recently, there were no reliable clinical measures for determining
alterations of circadian rhythm. The Biological Rhythms Interview of Assessment in
Neuropsychiatry (BRIAN) evaluates several components of biological rhythms such as sleep,
activities and social rhythm. The BRIAN scale has been validated in its ability to differentiate
between individuals with euthymic BD patients and healthy controls. To date, this scale has not
been used for BD patients in a current mood episode. Despite previous research showing sex
differences in circadian rhythm, the potential influence of sex on BRIAN scores have not been
explored. Method: In the present study, we aimed to investigate differences in circadian rhythm
as measured by the BRIAN in 23 women with BD (15 depressed and 8 euthymic) and 21
matched controls. We also measured sleep quality and depressive symptoms using the Pittsburgh
Sleep Quality Index (PSQI) and the Montgomery-Asberg Depression Rating Scale (MADRS),
respectively.
Results: One-way ANOVA (F(2)= 35.4; p<0.001) followed by Tukey’s HSD revealed that
depressed BD had higher scores on the BRIAN (mean=59.2±12.3) compared to euthymic BD
(mean=47.8±8.4), indicating greater disruptions in circadian rhythm. Euthymic BD participants
had greater circadian rhythm alterations than controls (mean=31.8±7.4). BRIAN scores were
highly correlated with PSQI (rS=0.78; p<0.001) and MADRS (rS=0.77; p<0.001), suggesting a
relationship between degree of severity of depression and circadian disruption. Limitations:
Sample size and lack of objective measure of circadian rhythm (e.g. actigraph).
Conclusions: The BRIAN scale can capture differences in circadian rhythm between bipolar
women in a depressive state and those in remission, and thus this scale can be used to monitor
the effect of therapies on circadian rhythm stability. Our results are consistent with previous
findings that risk of mood episode relapse was increased after alterations in circadian rhythms.
21. Common brain activations for painful and non-painful aversive stimuli
Dave J. Hayes, PhD, Georg Northoff, MD, PhD Mind, Brain Imaging and Neuroethics Research
Unit, Institute of Mental Health Research, University of Ottawa
Dave J. Hayes
Background: Identification of potentially harmful stimuli is necessary for the well-being and
self-preservation of all organisms. However, the neural substrates involved in the processing of
54

CCNP 35th Annual Meeting May 23 – 26, 2012

aversive stimuli are not well understood. For instance, painful and non-painful aversive stimuli
are largely thought to activate different neural networks. However, it is presently unclear
whether there is a common aversion-related network of brain regions responsible for the basic
processing of aversive stimuli.
Methods: To help clarify this issue, this report used a cross-species translational approach in
humans (i.e. meta-analysis using the multilevel kernel density analysis program) and rodents (i.e.
systematic review of functional neuroanatomy).
Results: Animal and human data combined to show a core aversion-related network, consisting
of similar cortical (i.e. MCC, PCC, AI, DMPFC, RTG, SMA, VLOFC; see results section or
abbreviation section for full names) and subcortical (i.e. Amyg, BNST, DS, Hab, Hipp/Parahipp,
Hyp, NAc, NTS, PAG, PBN, raphe, septal nuclei, Thal, LC, midbrain) regions. In addition, a
number of regions appeared to be more involved in pain-related (e.g. sensory cortex) or nonpain-related (e.g. amygdala) aversive processing. Limitations: This approach attempted to reduce
the effects of selection bias in human neuroimaging and animal studies (e.g. only studies with a
priori regions identified are published) by comparing the results from human and rodent studies,
however, these effects cannot be eliminated completely. Moreover, caution should be used when
interpreting common networks of brain regions across species given the differential experimental
conditions (e.g. various timing parameters).
Conclusions: This investigation suggests that aversive processing, at the most basic level, relies
on similar neural substrates, and that differential responses may be due, in part, to the
recruitment of additional structures as well as the spatio-temporal dynamic activity of the
network. This network perspective may provide a clearer understanding of why components of
this circuit appear dysfunctional in some psychiatric and pain-related disorders.
22. The Brain-Gut Connection: Constipation in Early Psychosis
Sudhakar Sivapalan, MD (PGY-1), University of Alberta Thomas Raedler, MD, University of
Calgary
Sudhakar Sivapalan
Commonly reported adverse effects of atypical antipsychotics include sedation, new-onset
diabetes mellitus, weight gain, hyperlipidemia, and sexual and cardiac dysfunction. Constipation
is a commonly reported adverse effect of the atypical antipsychotic, clozapine. Clozapine is the
most anti-cholinergic antipsychotic, which contributes to its propensity to cause severe and
potentially life-threatening constipation and paralytic ileus. In our clinical experience, many
subjects being treated with other atypical antipsychotics also complain of constipation, and are
often put on stool-softening regimens. To date, there is little data available to quantify the
frequency of constipation in subjects with early psychosis taking antipsychotics other than
clozapine. We have developed a questionnaire incorporating a previously validated constipation
questionnaire (PAC-Sym). The questionnaire collects information in the following areas:
Demographics, medications, constipation and laxatives, PAC-Sym, Stooling frequency and type
(Bristol Scoring tool. Subjects were recruited on a volunteer basis as they attended their regularly
scheduled appointments; the subject was asked to complete both the questionnaire and a consent
form. Where necessary, the subject’s chart was consulted to complete demographic information
and identify prescribed medications. 41 completed surveys were collected. Simple analysis
reveals that 22% of the sample population felt that constipation was a concern (8% of males;
41% of females), with the most common symptoms of concern being bloating, needing to strain
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or squeeze during a bowel movement, and incomplete bowel movements. Comparisons to
reported epidemiological findings will be made.
23. Efficacy and tolerability of escitalopram in first-episode depression
Arun V. Ravindran, MB, MSc, PhD1,2,3, Tania Georgescu, MSc2, Riyadh Bindaham, MD1,2,
Lakshmi Ravindran, MD1,2, Gaby Abraham, MD1,2, Michael Bagby, PhD3, Kate Harkness, MSc,
PhD4
1
Department of Psychiatry, University of Toronto, Toronto, Ontario, Canada; 2 Mood and
Anxiety Disorders Program, Centre for Addiction and Mental Health, Toronto, Ontario, Canada;
3
Department of Psychology, University of Toronto, Toronto, Ontario, Canada; 4 Department of
Psychology, Queen’s University, Kingston, Ontario, Canada
Arun V. Ravindran
Background: Early onset of major depressive disorder (MDD) is associated with significant
morbidity and long-term disease burden. Though pharmacotherapy (particularly with selective
serotonin reuptake inhibitors [SSRIs]) is the standard first-choice treatment, there are few
published studies of SSRIs specifically in a young adult population, and their use in this age
group is contentious due reported association with suicidality. Escitalopram is one of the most
commonly used SSRIs, but lacks published data in young adult samples. The objective of this
study was to investigate the efficacy and tolerability of escitalopram in young adults with first
episode depression, in an open-label, naturalistic study. It was hypothesized that escitalopram
would be as effective in this age group in alleviating depressive symptoms as it has been in
adults, and would be equally well tolerated.
Methods: Male and female patients (18-29 years) who met DSM-IV-TR criteria for MDD, who
were experiencing their first episode of depression, who were medication-naïve, and who had no
other Axis I conditions, were recruited. They were treated with flexible-dose escitalopram (5-30
mg/day) for 16 weeks. The Hamilton Depression Rating Scale (HAM-D) and the Beck
Depression Inventory (BDI-II) were completed at Baseline and Weeks 1, 3, 6, 8, 10, 13, and 16.
The NEO Personality Inventory-Revised (NEO-PI-R) was completed at Baseline and Week 16.
Results: 42 patients (14 males, 28 females) completed treatment. Baseline characteristics (age of
onset, duration of illness, baseline HAM-D and BDI-II scores) were similar across patients. The
mean age was 23.23 years. At end of treatment, HAM-D (p<0.001) and BDI-II (p<0.0001)
scores were significantly reduced. The response rate was 78.6% and the remission rate was
64.3%. On the NEO-PI-R, there was a significant decrease in Neuroticism (p=0.003), and a
significant increase in Extraversion (p=0.0002) and Openness to Experience (p<0.0001). There
were no reports of increased suicidality or difficulties with tolerability. The mean dose of
escitalopram used was 19.05 mg/day.
Limitations: Lack of a placebo control and small sample size due to difficulty in finding drugnaïve first-episode patients.
Conclusions: Escitalopram is safe and effective in first-episode depression in young adults.
24. Ceramides Predict Less Verbal Memory Improvement in Cardiac Rehabilitation
Patients
Nathan Herrmann, MD FRCPC2, Walter Swardfager, PhD2, Michelle M. Mielke, PhD3, Norman
Haughey, PhD4, Paul I. Oh, MD FRCPC5, Krista L. Lanctot, PhD2 2Department of Psychiatry,
Sunnybrook Health Sciences Centre, Toronto, ON, Canada, 3Division of Epidemiology, College
of Medicine, Mayo Clinic, Rochester, MN, USA, 4Department of Psychiatry, Johns Hopkins
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University School of Medicine, Baltimore, MD, USA, 5Toronto Rehabilitation Institute, Toronto,
ON, Canada
Mahwesh Saleem, MSc1 - 1Department of Pharmacology and Toxicology, University of
Toronto, Toronto, ON, Canada
Background: Ceramide sphingolipids such as C22:0 that may mediate apoptotic mechanisms
and play a role in neurodegeneration, have been associated with the development and
progression of CAD but have not been assessed as prospective predictors of changes in verbal
memory performance, a clinically important cognitive marker in CAD. It was hypothesized that
higher plasma C22:0 concentrations would be predictive of less improvement in verbal memory
performance in CAD patients undertaking cardiac rehabilitation (CR) since exercise
interventions may mitigate cognitive deterioration.
Methods: CAD patients were recruited from the Toronto Rehabilitation Institute and
interviewed at entry and completion of a 1-year CR program consisting of both aerobic exercise
and resistance training. Verbal memory was measured using the California Verbal Learning Test
2nd ed. (CVLT-II). Z-scores were calculated from long-delay free recall (LDFR) outcome of the
CVLT-II word list based on age, gender and education matched norms. Baseline plasma C22:0
concentrations were measured by HPLC-coupled electrospray ionization tandem mass
spectrometry. General linear models were used to determine if baseline plasma log C22:0
concentrations predicted change in LDFR Z-scores controlling for age and body mass index. In a
subsample of 9 CAD patients with baseline magnetic resonance images, Spearman rho
correlations were used to determine the association between log C22:0 concentrations and medial
temporal cortical thickness at baseline.
Results: Patients with CAD (n=34, mean age 62±9 years, 85% male, total education 17±3 years)
showed improved verbal memory performance after 1 year of CR (mean change LDFR Zscore=0.88±0.76). Higher baseline log C22:0 concentrations were significantly predictive of less
improvement in verbal memory performance over 1 year of CR (F1,30=5.140, p=0.027). There
was a trend between higher log C22:0 concentrations and smaller right medial temporal cortical
thickness (?=-0.62, p=0.074, n=9) at baseline. Limitations: Results from patients undertaking CR
may not be generalizable to all CAD patients. Conclusion: Higher baseline C22:0 concentrations
predicted less improvement in verbal memory performance over 1 year of CR. These preliminary
findings support the need for a prospective longitudinal study to explore the utility of plasma
ceramides as biomarkers of long-term cognitive decline and potential future therapeutic targets.
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25. A physiological role for the dopamine D5 receptor as a regulator of BDNF and Akt
signaling in rodent prefrontal cortex
Melissa L. Perreault, PhD, Jace Jones-Tabah, Brian F. O’Dowd, PhD, Susan R. George, MD
Affiliations: Centre for Addiction and Mental Health and the Dept. Pharmacology, University of
Toronto, Toronto, ON, CANADA
Melissa L. Perreault, PhD
Background: The dopamine D5 receptor (D5R) exhibits a wide distribution in prefrontal cortex
(PFC) but its functional role in this region has not yet been elucidated. As the regulation of
BDNF and Akt-GSK-3ß signaling in PFC has been implicated as playing a key role in the
etiology of mood disorders, drug addiction and schizophrenia, in the present study we sought to
elucidate a role for the D5R in the regulation of these pathways.
Methods: Rats were administered a single injection of the agonist SKF 83959 (1.5 mg/kg) and
the PFC extracted 90 minutes later. Western Blot analysis was used to assess the expression
levels of proteins involved in BDNF and Akt signaling and included: BDNF, TrkB (full and
truncated isoform), GAD67, Akt, pAkt(Ser473), pAkt(Thr308), GSK-3a/ß, pGSK-3a/ß,
inducible nitric oxide synthase (iNOS). As SKF 83959 also activates the dopamine D1-D2
receptor heteromer, these experiments were repeated in mice gene-deleted for the D1 receptor or
the D5R (3.0 mg/kg).
Results: Acute activation of the D5R by the dopamine agonist SKF 83959 enhanced BDNF
expression (P<0.008), and signaling through its receptor TrkB, as evidenced by a significant
increase in the full length:truncated protein ratio (P<0.05). These changes were concomitant with
increased expression of GAD67 (P<0.05), a protein whose downregulation has been implicated
in the etiology of schizophrenia. D5R activation also increased total (P<0.01) and
phosphorylated levels of Akt at the Ser473 site (P<0.002), consequently increasing
phosphorylation, and decreasing the activity, of its substrate GSK-3ß (P<0.02). iNOS expression
was elevated in the PFC of rats and both gene-deleted strains following SKF 83959 (P<0.001).
Conclusions: The present findings highlight a novel physiological role for the dopamine D5R in
PFC, linking receptor activation to enhanced BDNF and Akt signalling, with the subsequent
inactivation of GSK-3ß. This ability of the D5R to increase BDNF signaling in PFC, as well
regulate the activity of Akt in a manner similar to mood stabilizers and antidepressants, indicates
that selective activation of this receptor may have a potential role in treating both
neuropsychiatric and mood disorders.
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26. Cue-induced Dopamine Release in Striatal and Extra-Striatal Regions in Cocaine
Dependent Users: A High Resolution PET [18F]Fallypride Study
Aryandokht Fotros MD1,2, Kevin F. Casey PhD 1,2, Kevin Larcher MSc 2, Jeroen A. J.
Verhaeghe PhD 3, Sylvia M. L. Cox PhD 2, Paul Gravel MSc3, Andrew J. Reader2,3 PhD, Alain
Dagher MD2, Chawki Benkelfat MD1,2, Marco Leyton PhD 1,2 1Psychiatry, McGill University,
Montreal, QC, Canada,2 Neurology & Neurosurgery, McGill University, Montreal, QC,
Canada,3Biomedical Engineering, McGill University, Montreal, QC, Canada
Aryandokht Fotros
Background: Previous positron emission tomography (PET) [11C]raclopride studies provide
evidence of drug cue-induced striatal dopamine release in cocaine dependent volunteers. It
remains unknown, however, whether drug cues can produce dopamine release in extra-striatal
regions. Objective: Investigate possible effects of drug cues in the amygdala and hippocampus
using high-resolution [18F]fallypride HRRT PET.
Methods: A cross-sectional study was conducted from May 2009 to February 2011. Twelve
cocaine dependent volunteers (mean age: 39.6±8.0; years of cocaine use: 15.9±7.4) underwent
two [18F]fallypride HRRT PET scans with exposure to neutral cues on day one and cocainerelated cues on day two. [18F]Fallypride’s non-displaceable binding potential (BPND) was
extracted from six regions of interest (ROI) (ventral striatum, anterior caudate, anterior and
posterior putamen, amygdala and hippocampus). Subjective responses to the cues were measured
with visual analog scales and grouped into distinct factors using principal component analyses.
Results: Overall the cues did not elicit significant change in BPND in the ROI. However,
substantial individual variability in the cue-induced craving factor was observed, and this
predicted dopamine responses in the anterior (r=0.614, p=0.034) and posterior putamen (r=0.684,
p=0.014) as well as the ventral striatum (r=0.624, p=0.030). When participants were split into
craving responders (n=6) and non-responders (n = 6), drug cue exposure significantly decreased
BPND in the craving group in five of the six ROI (p=0.038 for ventral striatum, p=0.020 for
posterior putamen, p=0.038 for anterior putamen, p=0.036 for amygdala, and p=0.025 for right
hippocampus), but not in the non-responders. Limitations and Conclusion: Though the sample
size was modest (n=12), the study provides, to our knowledge, the first evidence of drug cueinduced dopamine release in the amygdala and hippocampus in humans. The preferential
induction of dopamine release in these extra-striatal regions among cue-responders suggests that
these aspects of the limbic reward network might contribute to drug seeking behavior.
27. Stimulation of the lateral habenula during rewarded outcomes shifts decision-making
biases involving uncertain rewards
Colin M. Stopper, M.A., Stan B. Floresco, Ph.D. Department of Psychology, University of
British Columbia, Vancouver, BC, Canada.
Colin M. Stopper
Background: Ventral tegmental area (VTA) dopamine (DA) neurons encode reward prediction
errors which facilitate making decisions about uncertain outcomes. The lateral habenula (LHb) is
a key input to the VTA that provides indirect inhibition to DA neurons. Firing of LHb cells is
reduced in response to rewards, and these neurons show phasic increases following reward
omission. Likewise, LHb stimulation inhibits DA neural activity, resembling phasic “dips”
associated with reward prediction errors. What is unclear is how phasic suppression of DA
neural firing may modulate choice in cost/benefit decision scenarios. Accordingly, the present
study examined the effects of temporally-discrete stimulation of the LHb on probabilistic
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decision-making.
Methods: Rats were trained on a discounting task entailing choice between a small/certain (1pellet) and a large/uncertain reward (4-pellets). The odds of obtaining the larger reward
decreased systematically over a session (50-12.5%). Following extended training, electrical
stimulation of the LHb (20-80 pulses, 100 Hz, 200 uA) was delivered following or prior to
certain outcomes/actions (ie; immediately after a large/risky “win”, after smaller/certain reward
delivery, prior to a choice, during the inter-trial interval).
Results: Phasic manipulation of LHb activity influenced probabilistic choice. Specifically,
stimulation of the LHb only after risky “wins” decreased choice of the large/uncertain option.
Conversely, stimulation only after receipt of the small/certain reward had the opposite effect,
increasing risky choice. Similar effects were observed on non-stimulation probe trials, when the
large or small reward was never delivered, which decreased/increased risky choice, respectively.
Importantly, LHb stimulation did not affect preference for larger vs smaller reward when both
were delivered with 100% certainty.
Conclusions: Discrete activation of the LHb simulates a negative reward prediction error that
may override dopamine reward signals linked to delivery of uncertain rewards, which in turn
may modify choice biases between certain and uncertain rewards.
28. Assessing Motivation in Schizophrenia in a Virtual Environment
George Foussias MSc MD, Ishraq Siddiqui, Nasteho Hasan, Krysta McDonald, Sathesan
Thavabalasingam, Albert H.C. Wong MD PhD, Konstantine K. Zakzanis PhD, John Zawadski,
Paul Fletcher PhD, and Gary Remington MD PhD Centre for Addiction and Mental Health,
Toronto, ON, Canada Department of Psychiatry, and the Institute of Medical Science, Faculty of
Medicine, University of Toronto, Toronto, ON, Canada
George Foussias MSc MD
Introduction: Motivational deficits have been shown to be a prominent feature of negative
symptoms in schizophrenia, and confer significant functional consequences in both first-episode
and chronic populations. Given concerns around the use of subjective assessments in
schizophrenia, we sought to develop an ecologically valid objective measure of motivation using
virtual reality technology coupled with a progressive ratio task, where subjects work for reward
in the face of increasing effort requirements.
Methods: Stable outpatients with schizophrenia (SZ) and matched healthy controls (HC),
between the ages of 18 and 55, were evaluated with our novel motivation task, and concurrently
with clinical assessments for positive and negative symptom severity, apathy, reward seeking
and drive, depression, cognitive function, and community functioning. Clinical assessment of
apathy and objective effort valuation using our novel task were repeated one week later to
evaluate test-retest reliability.
Results: Preliminary findings from 36 subjects (18 SZ and 18 HC), reveal that SZ participants
earn significantly lower total reward compared to HC participants (F(1,30) = 5.377, p = .027),
and do so at a slower rate (F(1,30) = 7.211, p = .012), corresponding to effect sizes for the
difference between groups (Cohen’s d) of 0.85 and 0.98, respectively. In addition, across the
entire sample, severity of apathy shows a significant correlation with total reward earned, after
controlling for extrapyramidal symptoms, video game experience, and subjects’ valuation of
monetary rewards (r = 0.36, p = 0.037).
Conclusions: In recognition of the importance of motivational deficits in predicting functional
outcomes in schizophrenia, and the need for objective measures to aid in both clinical evaluation
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and neurobiological investigations of motivational deficits, we sought to develop an objective
ecologically valid measure of motivation in schizophrenia. Our results suggest that this novel
objective measure is valid, and that individuals with schizophrenia exhibit reduced willingness to
work for reward compared to healthy controls, both in terms of the total amount of reward they
earn, and the rate at which they go about earning it. Ultimately, this methodology may provide a
tool with which to rapidly assess and investigate an important aspect of motivation in individuals
with schizophrenia.
29. Testing gene x environment interaction in schizophrenia: effect of neonatal immune
activation in Dysbindin-1 mutant mice
Sara Jamali, MD; Sanjeev K. Bhardwaj, PhD; Lalit K. Srivastava, PhD Department of
Psychiatry, Douglas Mental Health University Institute, McGill University, Montreal, Quebec,
Canada
Sara Jamali, MD
Background: Evidence on the pathogenesis of schizophrenia indicates a role for both genetic
and environmental factors. Here, we investigated possible interactions between a genetic
susceptibility and an early environmental insult linked to schizophrenia. We hypothesized that
immune activation, early in the course of neurodevelopment, will interact with a schizophreniacandidate gene to induce schizophrenia relevant phenotypes. Method: At postnatal days (PD) 5,6
and 7, we treated mice with a loss of function mutation in dysbindin-1, a schizophrenia-risk gene
as well as controls with either Poly I:C, a viral mimic (4 mg/kg, ip), or saline. At PD60, we
examined possible gene-environment (GxE) interaction by testing behavioural measures
pertinent to schizophrenia. In addition, to assess the effect of the interaction on early
developmental processes, we examined bromodeoxyuridine and NeuN immunoreactivity in the
dentate gyrus (DG) and olfactory bulb (OB).
Results: A main effect of genotype exists on spontaneous locomotion as dysbindin homozygous
mice displayed hyperlocomotor activity (F (2,4 7)= 4.115, p < 0.05). The data demonstrate that
there is no interactive effect of dysbindin-1 mutation and Poly I:C in spontaneous
locomotion(F(2,47)= 0.02001, p > 0.05), pre-pulse inhibition of the acoustic startle(F(2,53)=
1.770, p > 0.05), novel object recognition memory (F(2,44)= 0.6948, p > 0.05), elevated plus
maze(F(2,42)= 1.156, p > 0.05) fear memory(F(2,30)= 1.106, p > 0.05) and the number of new
born neurons in the DG (F (1,11)= 0.3835, p > 0.05) and OB(F(1,11)= 1.358, p > 0.05). We
observed fewer newborn cells in the glomerular layer of the OB in dysbindin-1 mutants (F (1,
11) = 5.388, p < 0.05). Limitations: Due to limited availability of genetically mutant mice, we
used one class of immune activator with one dosage at one timepoint. Conclusion: Our results
demonstrate that there is no interactive effect between our chosen genetic mutation and
environmental insult in the selected end-points. This is not surprising in the context of a complex
psychiatric disorder where multiple genetic factors interact with multiple environmental factors.
Exploration with higher doses of the immune activator and/or different timeline of treatment is
needed to fully test GxE hypothesis linking immune activation and dysbindin-1 gene.
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30. The role of brain CYP2D metabolism in codeine analgesia
Kaidi Zhou, BSc; Jibran Y. Khokhar, BSc; Rachel F. Tyndale, PhD. Centre for Addiction and
Mental Health (CAMH) and Departments of Psychiatry, Pharmacology and Toxicology,
University of Toronto, Toronto, Ontario, Canada
Kaidi Zhou
Background: CYP2D6 is an enzyme which metabolically activates codeine to morphine and
may do so locally within the brain; variation in brain CYP2D6 activity, due to genetic or
environmental factors, may affect codeine and morphine levels in the brain, which in turn may
influence analgesia. Here we investigate the effect of inhibiting brain, and not liver, CYP2D
activity on codeine analgesia, and hypothesize that doing so will reduce codeine’s metabolism to
morphine, resulting in less analgesia as reflected by shorter tail flick latencies.
Methods: Rats received intracerebroventricular injections of CYP2D inhibitors (20 µg
propranolol or 40 µg propafenone) or vehicle controls. Rats were then given codeine (30 mg/kg,
subcutaneous), and tail flick latency (an animal model of nociception) was measured for the next
2 hours. Morphine and codeine concentrations in brain and plasma were measured using highperformance liquid chromatography. For controls, tail flick latency was measured after rats had
received inhibitor alone or with morphine (5 mg/kg, subcutaneous).
Results: For both inhibitors, tail flick latency was shorter in inhibitor-treated rats than in vehicletreated rats (p<0.03), suggesting a reduction in analgesia. The area under the time curve
(analgesia over time) for the first 30 minutes after codeine injection was lower in inhibitortreated rats (p<0.01). At 30 minutes, inhibitor-treated rats had lower morphine concentrations
(p<0.05) and trended toward lower morphine to codeine ratios (a measure of metabolism;
p<0.07) in the brain but not in plasma (p>0.4), indicating that the effects on analgesia are due to
brain, and not hepatic, CYP2D inhibition. Neither inhibitor affected baseline tail flick latency
(p>0.3) or morphine analgesia (p>0.5). Limitations: The tail flick test does not specifically
measure supraspinal analgesia, but also measures spinal analgesia.
Conclusions: Inhibiting brain CYP2D activity reduces codeine’s metabolic activation to
morphine, resulting in less analgesia. This indicates that individual differences in brain CYP2D6
activity, whether through genetic variation or exposure to alcohol or nicotine, may influence
response to codeine (including analgesia and abuse liability) and other drugs metabolized by
CYP2D6. Acknowledgements: CRC (RFT), CIHR grant MOP97751, the CAMH Foundation and
the Ontario Ministry of Research and Innovation.

31. Increasing the Speed of Intraveneous Cocaine Delivery Leads to Greater Motivation for
the Drug Regardless of Total Cocaine Intake or Extent of Operant Training Karim
Bouayad-Gervais, BSc1 and Anne-Noël Samaha, PhD1, 2 1Département de pharmacologie,
Université de Montréal, Montréal, QC; 2Groupe de recherche sur le système nerveux central,
Faculté de médecine, Université de Montréal, Montréal, QC, Canada
Karim Bouayad-Gervais
The faster a drug reaches the brain, the greater the potential for addiction. We hypothesized that
rapidly delivered drugs might promote addiction by facilitating neurobiological changes that lead
to increased drug intake and greater motivation to obtain drug. In support of this hypothesis, our
preliminary work shows that rats that self-administer rapid intravenous cocaine infusions
(delivered over 5 vs. 90 seconds) during extended daily sessions (6 h) take more drug, and are
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subsequently more motivated to obtain it under progressive ratio (PR) conditions. Here, we
wished to determine whether extended access to cocaine—and the consequent increase in drug
intake—are necessary for the ability of rapid drug delivery to enhance motivation for cocaine.
Therefore, we are assessing breakpoints for cocaine in rats that have had either limited or
extended access to the drug delivered either over 5 or 90 seconds. Male Wistar rats trained to
self-administer intravenous cocaine injections (0.25 mg/kg/injection) were divided into four
groups and permitted to self-administer cocaine delivered either over 5 or 90 seconds, during
either 10 long (LgA; 6h/session) or short (ShA; 1 h/session) sessions. In ongoing work, we are
using the PR procedure to assess motivation for cocaine in the same rats. During either ShA or
LgA sessions, rats in the 5-s groups took more cocaine than rats in the 90-s groups. Compared to
rats in the 90-s groups, rats in the 5-s groups took three times more cocaine during LgA sessions,
and two times more cocaine during ShA sessions. We are currently assessing cocaine intake
under progressive ratio in these rats. To date, our findings demonstrate that increasing the speed
at which cocaine is delivered leads to greater drug intake regardless of whether access to the drug
is limited or extended. It appears, therefore, that the speed at which cocaine reaches its binding
sites in the brain can determine cocaine intake regardless of within-session cocaine availability.
As such, rapidly delivered cocaine might have greater addictive potential because it promotes
compulsive drug taking.
32. Integrating affective and addictive disorders: behavioural regulation by teneurin C
terminal associated peptide (TCAP)-1
1
Laura A. Tan, PhD, 2David Kupferschmidt, PhD, 3Tanya Nock, MSc, 4Susan Rotzinger,
PhD, 2Suzanne Erb, PhD, 3David A. Lovejoy, PhD 1Laboratory of Neuronal Structure and
Function, Salk Institute for Biological Studies, La Jolla, CA, USA, 2Department of Psychology,
University of Toronto Scarborough, Toronto, ON, Canada, 3Department of Cell and Systems
Biology, University of Toronto, Toronto, ON, Canada, 4University Health Network, Toronto,
ON, Canada
Laura A. Tan, PhD
Background: In the past two decades, it has been established that stress neuropeptides play a
significant role in the etiology of affective disorders and addictive disorders, such as during
relapse episodes in substance abuse. Recently, a new endogenous neuropeptide family, known as
the teneurin C-terminal associated peptides (TCAPs), has been characterized that is highly
conserved between family members and has shown long-lasting anxiety-modulating effects in a
number of behavioural models; however, the mechanism by which these novel neuropeptides act
is unknown.
Methods: HEK293T cells were transfected with corticotropin-releasing factor (CRF) receptors
and treated with TCAP-1 to determine if previous behavioural effects were due to interactions
with the CRF pathway. Next, TCAP-1 was repeatedly i.c.v.-injected into rats and the brains were
stained using the Golgi method. These brains were analyzed for spine density in the
hippocampus and amygdala to determine if the long-term effects were due to a change in
neuronal morphology. Finally, TCAP-1 was repeatedly i.c.v.-injected into rats in a cocainereinstatement behavioural protocol to determine if TCAP-1 could block CRF-induced
reinstatement of drug seeking behaviour.
Results: TCAP-1 administration had no effect on the cAMP-response element reporter in CRF
receptor-transfected cells. TCAP-1 increased spine density in the CA1 and CA3 areas of the
hippocampus without affecting the amygdala. Finally, TCAP-1 administration blocked CRF63
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induced reinstatement of cocaine-seeking behaviour but not footshock- or cocaine-induced
behaviour.
Conclusions: TCAP-1 does not directly interact with the CRF pathway, although it may mediate
the effects of CRF by increasing brain morphological plasticity and modulating behavioural
responses. These data suggest that TCAP-1 may have a role in both affective and addictive
disorders by indirectly modulating the effects of CRF, and thus TCAP-1 may serve as an
endogenous therapeutic target for stress-related diseases.
33. Morphine fails to promote adult rat 50-kHz ultrasonic vocalizations while producing a
conditioned place preference and increasing locomotor activity
Jennifer M. Wright, BSc Lan Deng Paul B.S. Clarke, PhD Department of Pharmacology and
Therapeutics, McGill University, Montreal, QC, Canada
Jennifer M. Wright
Background: Frequency-modulated "trill" 50-kHz ultrasonic vocalizations (USVs) are emitted
by adult rats in response to psychostimulants and non-pharmacological appetitive stimuli, and
thus have been proposed to denote positive affect. The objective of the present study was to
determine whether rewarding doses of morphine increase 50-kHz call rate or alter the relative
prevalence of this call subtype.
Methods: In Experiment 1, USVs were recorded from adult male Long-Evans rats after:
subchronic morphine (1 mg/kg SC) administration; acute challenge with morphine (1 and 3
mg/kg SC) or amphetamine (1 mg/kg IP - positive control); and in conjunction with locomotor
activity tests with morphine (1 and 3 mg/kg SC). In Experiment 2, the rewarding and locomotor
effects of morphine were examined using a conditioned place preference (CPP) procedure. Here,
ultrasonic calls were recorded and categorized during the acquisition (conditioning) and CPP test
phases, and also in two subsequent test sessions where rats were restricted to the saline or
morphine-paired floor textures.
Results: In Experiment 1, morphine (1 mg/kg) initially suppressed calling; rats became tolerant
to this effect with repeated exposure. Tested subsequently in singly- and pair-tested rats,
morphine markedly decreased USVs but significantly increased locomotor activity. In
Experiment 2, both doses of morphine (1 and 3 mg/kg) produced a significant CPP without
detectably altering either unconditioned or conditioned USV emission. The proportion of the
"trill" call subtype was marginally suppressed by morphine (3 mg/kg) in pair-tested rats;
otherwise, morphine did not detectably alter the relative prevalence of 50-kHz call subtypes.
Limitations: Low calling rates tended to obscure some possible drug effects on call subtype
composition. Conclusion: Although 50-kHz calls have been proposed as an animal model of
positive mood, not all euphoriant drugs increase the rate of calling. Moreover, morphine does not
consistently promote trill calls, a frequency-modulated call subtype that has been proposed to
model positive affect.
34. Is it stress? The role of the CRF system in chronic food restriction-induced
augmentation of heroin seeking in the rat
Firas Sedki, M.A.,Psychology, Concordia University, Montreal, Quebec, Canada Zarish Abbas,
B.A., Psychology, Concordia University, Montreal, Quebec, Canada Jeff Martin, B.A., Cognitive
Science, Radboud University Nijmegen Uri Shalev, PhD, Psychology, Concordia University,
Montreal, Quebec, Canada
Firas Sedki
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Chronic food restriction (FDR) is a commonly used manipulation shown to augment drug taking
in animal models of addiction. Research in our laboratory has revealed an increase in heroin
seeking in abstinent rats with history of chronic FDR compared to sated controls. It has been
suggested that FDR may cause sensitization of drug seeking due to its stress-like properties and
effects on energy balance. Previous research has shown that corticotropin-releasing factor (CRF),
a hormone involved in the stress response, is critical for an acute food-deprivation induced
reinstatement of extinguished drug seeking. However, the role of CRF in FDR-induced
augmentation of drug seeking is unknown. Here, male Long-Evans rats were trained to selfadminister heroin for 10 days, in operant chambers. Following self-administration training, rats
were moved to the animal colony and subjected to either 14 days of free access to food (sated
group) or a mild chronic FDR (FDR group), which maintained their body weight at 75-80% of
the sated groups’ body weight. On day 14, rats were administered a CRF1 receptor antagonist (ahelical CRF; 0µg/µl, 10µg/µl, 25µg/µl) intracerebroventricularly and underwent a 1 hr drugseeking test under extinction conditions in the self-administration chambers. Rats in the FDR
group showed a statistically significant increase in cue-induced heroin seeking in comparison to
the sated group. No effects for treatment with a-helical CRF were observed in either group (FDR
or sated). We are currently investigating the potential involvement of the stress hormone
corticosterone in the FDR effect using a glucocorticoid receptor antagonist.
35. 1-Benzylpiperazine (BZP) enhances the effects of (±)-3,4
methylenedioxymethamphetamine (MDMA) on rat behavior
Alan Hudson, PhD1, Marina Edlund1, Maggie Lalies, PhD1 and Glen Baker, PhD2. 1 Department
of Pharmacology, 2 Department of Psychiatry, University of Alberta, Edmonton, AB, T6G 2R3.
Alan Hudson
Background: Ecstasy [(±)-3,4-methylenedioxymethamphetamine (MDMA)] is a widely abused
drug used to induce elevated mood, feelings of empathy and intimacy and for its stimulant
effects. In recent years 1-benzylpiperazine (BZP) has become a common contaminant of ecstasy
tablets. Therefore we have investigated the acute effects of BZP (10mg/kg, i.p.) and MDMA
(3mg/kg, i.p.) alone or combined, on several rat behaviours (locomotion, rearing, sniffing, flat
body posture and head-weaving) with saline (1ml/kg, i.p.) as a control.
Methods: Rats (male Sprague Dawley, 275 - 300g, n = 8 per group) were transferred to plexiglass chambers with free access to water and acclimatised to their surroundings prior to drug
administration. Observations were scored blind at 16 – 24 minutes, 32 - 40 minutes and 48 - 56
minutes post drugs using modified methods of Tricklebank (Tricklebank et al., 1987, Eur. J.
Pharmacol., 106, 271-282). Procedures were approved by the Health Sciences Animal Policy &
Welfare Committee and conformed to the guidelines set by the Canadian Council on Animal
Care for ethical experiments on laboratory animals.
Results: As we previously reported, both BZP and MDMA increased locomotion relative to
saline-treated rats during first observation time (P<0.05, one way ANOVA with Tukey’s posthoc test). The combination of BZP and MDMA resulted in even more locomotion at all three
time-periods (P<0.05). BZP significantly increased rearing behaviour relative to saline-injected
animals, while MDMA -treated rats had flat body posture and were not observed rearing.
Sniffing was seen in every treatment group and this behaviour was increased following
administration of BZP or BZP combined with MDMA, but not by MDMA alone. Head-weaving
was seen in rats injected with BZP (P<0.05) or MDMA but head-weaving scores did not reach
statistical significance in those animals injected with MDMA alone. Rats injected with both BZP
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and MDMA had significant head-weaving at all three time periods (P<0.05).
Conclusions: Overall the combination of BZP and MDMA resulted in higher scores of particular
rat behaviours relative to MDMA alone, indicating BZP is a pharmacologicaly active
contaminant of some ecstasy tablets. (Funds were provided by a CIHR catalyst grant to AH and
GB).
36. Maternal Smoking During Pregnancy and ADHD: A Comprehensive Clinical and
Neurocognitive Characterization
Sarojini M. Sengupta, PhD, Douglas Mental Health University Institute, Montréal, Québec,
Canada; Natalie Grizenko, MD, FRCPC, Department of Psychiatry, McGill University,
Montréal, Québec, Canada; Norbert Schmitz, PhD, Department of Psychiatry, McGill
University, Montréal, Québec, Canada; Véronique Pagé, MSc, Douglas Mental Health
University Institute, Montréal, Québec, Canada; Ridha Joober, MD, PhD, Department of
Psychiatry, McGill University, Montréal, Québec, Canada
Geeta A. Thakur, B.Sc., Integrated Program in Neuroscience, McGill University, Montréal,
Québec, Canada
Background: Evidence from epidemiological studies has consistently shown an association
between maternal smoking during pregnancy (MSDP) and attention-deficit/hyperactivity
disorder (ADHD). Here, we tested the hypothesis that children with ADHD exposed to MSDP
show a distinctive clinical and neurocognitive profile when compared with unexposed children.
Methods: Four hundred and thirty-six children diagnosed with ADHD were stratified by
exposure to MSDP and compared with regard to severity of illness, comorbidity, IQ, and
executive function as assessed by a battery of neuropsychological tests. All comparisons were
adjusted for socioeconomic status, ethnicity, mother’s age at child’s birth, and maternal alcohol
consumption during pregnancy.
Results: Exposed children had more severe behavioral problems with greater externalizing
symptoms and more conduct and oppositional defiant disorder items, lower verbal IQ, and a
sluggish cognitive profile on the Continuous Performance Test (CPT). Linear regression analyses
revealed a dose-response relationship between the average number of cigarettes smoked per day
during pregnancy and verbal IQ, CPT omission errors T score and several other clinical
variables.
Conclusions: These results suggest that MSDP is associated with a more severe form of ADHD,
characterized by more severe clinical manifestations and poorer neuropsychological
performance. This phenotypic signature associated with MSDP may help to identify a more
homogenous subgroup of children with ADHD.
37. Augmentation of heroin seeking following chronic food restriction in the rat: A role for
nucleus accumbens dopamine
Tracey M. D’Cunha B. Sc., Laurie Hamel, Firas Sedki B. Sc., & Uri Shalev PhD Center for
Studies in Behavioral Neurobiology, Concordia University, Montreal, Quebec, Canada
Tracey M. D’Cunha B. Sc.
Background: Evidence from studies with human drug addicts suggests that chronic food
restriction (FDR), or dieting, during a period of abstinence augments drug taking and increases
the risk for relapse. Recently, we reported an augmentation of heroin seeking in chronically food
restricted rats with a history of heroin self-administration. Previous research on chronically FDR
rats has found alterations in the mesolimbic dopaminergic system, a critical component of the
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reward system.
Methods: Here, levels of extracellular dopamine in the nucleus accumbens, one of the major
targets for mesolimbic dopaminergic neurons, were measured during a drug-seeking test
following chronic FDR. Rats were trained to self-administer heroin in operant chambers for 10
days. Rats were then transported to the animal colony for 14 days, were they were given either
free access to food or a mild chronic FDR resulting in a decrease to approximately 90% of their
original body weight. Rats were then returned to the operant chambers for a drug-seeking test
conducted under extinction conditions. Extracellular dopamine levels in the nucleus accumbens
shell (NAcS) were assessed during baseline conditions and during a 3 hour drug-seeking test.
Results: FDR rats demonstrated a robust increase in cue-induced heroin seeking compared to
sated controls. No significant differences in NAcS dopamine levels were observed at baseline
and throughout the drug-seeking test.
Conclusions: Results are consistent with reports suggesting that dopamine release in the NAcS
is not related to drug seeking following a period of abstinence. In addition, our findings suggest
that changes in dopamine release in the NAcS are not involved in the augmentation of drug
seeking in FDR abstinent rats.
38. The regulation of the brain reward mechanism by the dopamine D1-D2 receptor
heteromer in striatum and its relevance to drug addiction.
Maurice Y.F. Shen Melissa L. Perreault Brian F. O’Dowd Susan R. George
Maurice Y.F. Shen
Background: Our lab has identified a novel dopamine-mediated signaling complex in the brain,
the D1-D2 dopamine receptor heteromer, that couples specifically to Gq and elicits a rapid
increase in intracellular Ca2+ by activating phospholipase C. This calcium signal in turn leads to
increased activation of calcium/calmodulin kinaseIIa (CaMKII), a protein kinase that has been
shown to play a role in drug addiction by phosphorylating the AMPA glutamate receptor subunit
GluR1 at Ser831. The purpose of this study was to investigate the effects of D1-D2 heteromer
activation by selective agonist, SKF 83959, on GluR1 Ser831 phosphorylation and its associated
behavioral outcome.
Methods: Changes in total GluR1 and phospho-GluR1 (Ser831 and Ser845) expressions in the
nucleus accumbens (NAc) and caudate putamen (CP) of adult rats in response to acute SKF
83959 (1.5mg/kg, s.c.), or cocaine (15mg/kg, i.p.), or both, were measured using Western blot
analysis. In addition, the conditioned place preference model (CPP) was employed to investigate
the effect of the D1-D2 heteromer activation by SKF 83959 on reward mechanisms.
Results: Our preliminary data showed that both SKF 83959 and cocaine alone significantly
decreased GluR1 phosphorylation at Ser831 in the NAc, an effect that was potentiated upon the
co-administration of both drugs (p<0.05). In contrast, both SKF 83959 and cocaine alone
significantly increased GluR1 phosphorylation at Ser845 in the NAc (p<0.05). Interestingly, the
combination of cocaine and SKF 83959 resulted in a reduction in GluR1 Ser845
phosphorylation. No significant changes were observed in the CP in response to either drug
treatments. The total GluR1 expression also remained unchanged in both the NAc and CP. In
addition, repeated activation of the D1-D2 heteromer by SKF 83959 induced conditioned place
aversion in the CPP model. Conclusion: The activation of the D1-D2 dopamine receptor
heteromer may modulate cocaine reward possibly via its ability to regulate cocaine-induced
GluR1 phosphorylation in the striatum. Thus, the D1-D2 dopamine receptor heteromer may
serve as a potential therapeutic target for cocaine addiction.
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39. Genetic evidence for the association of the hypothalamic-pituitary-adrenal (HPA) axis
with ADHD
Marie-Ève Fortier, PhD, Sarojini M. Sengupta, PhD, Natalie Grizenko, MD, FRCPC, Zia
Choudhry, MBBS, MSc, Geeta Thakur, BSc, Ridha Joober, MD, PhD. Department of
Psychiatry/Human Genetics, McGill University, Douglas Mental Health University Institute,
Montreal, Quebec, Canada
Ridha Joober, MD, PhD
Background: Exposure to stressors results in a spectrum of autonomic, endocrine, and
behavioral responses. A key pathway in the response to stress is the hypothalamic-pituitaryadrenal (HPA) axis, which results in a transient increase in its end-product cortisol. The
glucocorticoid receptor (GR) transcription factor is crucial to the effects of cortisol. Genetic
polymorphisms in this receptor have been shown to influence HPA axis reactivity, and chronic
dysregulation of the HPA axis has been associated with the development of several psychiatric
disorders. The objective of the study was to test the association between four functional
polymorphisms in NR3C1, the gene encoding GR (ER22/23EK-rs6189, N363S-rs6195, BclIrs41423247, A3669G-rs6198) with childhood ADHD.
Methods: Family-based association tests (FBAT) were conducted with the categorical diagnosis
of ADHD, behavioral and cognitive phenotypes related to ADHD, as well as with treatment
response assessed in a two week, double-blind, placebo-controlled trial with methylphenidate.
Results: A specific haplotype (G:A:G:G; ER22/23EK- N363S- BclI- A3669G) of NR3C1
showed a significant association with behaviors related to ADHD (particularly thought problems
(p<.01) , externalizing (p<.0001) and aggressive (p<.01) behaviors), comorbidity with
oppositional defiant disorder (p<.01), and executive function domains (p<.01-.001). An
association was also observed with treatment response (assessed by the Conners’-Teachers and
Restricted Academic Situation Scale, p<.01). Limitations: The principal limitation of this study
is the sample size, particularly given the low heterozygosity of some of the SNPs, and the low
number of informative families that results in the family-based analysis. Conclusion: To our
knowledge, this is the first report showing an association between functional polymorphisms in
NR3C1 and ADHD, providing genetic evidence for involvement of the HPA-axis in the disorder
and in treatment response.
40. Individual Differences in Prefrontal Cortical Thickness Predict the d-Amphetamine
Induced Striatal Dopamine Response in Humans
Kevin F. Casey, MSc,1,2, Chawki Benkelfat, MD,1, Alain Dagher, MD,2, Mariya V. Cherkasova,
PhD,2,3, Glen B. Baker, PhD,4, Marco Leyton PhD,1,2 1)Department of Psychiatry, McGill
University, Montreal, Quebec, Canada 2)Neurology and Neurosurgery, McGill University,
Montreal, Quebec, Canada 3)Department of Psychology, McGill University, Montreal, Quebec,
Canada 4)Department of Psychiatry, University of Alberta, Edmonton, Alberta, Canada
Kevin F. Casey MSc
Background: The meso-striatal dopamine system influences responses to rewards and the
motivation to seek them out. Marked individual differences in these responses are seen in
laboratory animals, related in part to input from the prefrontal cortex. Here we measured the
relationship between cortical morphology and drug-induced striatal dopamine release in healthy
humans. Methods Seventeen (10 males, 7 females, age = 20.5 ± 2.1 years) stimulant drug-naïve
healthy subjects had PET [11C]raclopride scans with 0.3 mg/kg d-amphetamine p.o. and
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placebo, and an anatomical MRI scan for measuring cortical thickness. Results d-Amphetamine
produced significant reductions in [11C]raclopride binding potential in each striatal subregion (10.87% ± 10.24% in the whole striatum, t(16)=-4.55, p <0.001). The average thickness of the
prefrontal cortex predicted dopamine release in four of eight striatal subregions (left ventral
striatum r=0.580, p=0.015; right ventral striatum r=0.496, p=0.043; right anterior putamen
r=0.521, p=0.032; right posterior putamen r=0.539, p=0.026), and in the whole striatum
(r=0.487, p=0.047). Thicker cortex predicted a smaller dopamine response. Cortical thickness
has been reported to decrease with age, but this effect was not apparent in this very young
sample, and adjusting for age strengthened the reported associations. Limitations Our sample
size was limited, particularly for studies of cortical morphometry. However, the prefrontal cortex
region of interest used here mitigates many of the multiple-comparisons issues that arise when
testing over the whole cortical surface. Further work should test this association across a broader
age range and in individuals with altered function of the mesocorticolimbic dopamine system.
Discussion This work represents the first demonstration in humans of an association between
cortical thickness and the striatal dopamine response to drugs of abuse. While prefrontal
regulation of striatal function has been well studied, it was unclear if the thickness of the
prefrontal cortex was an acceptable proxy to the function of that region. These results suggest it
is.
41. Inhibition of brain CYP2B-mediated nicotine metabolism can alter spontaneous
acquisition of nicotine self-administration
Kristine Garcia, Kathy Coen, Sharon Miksys,PhD, Anh Dzung Lê,PhD, and Rachel F.
Tyndale,PhD. Department of Neuroscience, Centre for Addiction and Mental Health and
Departments of Pharmacology and Toxicology and Psychiatry, University of Toronto, Toronto,
Ontario, Canada
Kristine Garcia
Background: Genetic variation in the metabolism of nicotine influences acquisition of smoking;
the impact of CYP2B6 may occur in the brain as it doesn’t alter peripheral nicotine levels. We
pharmacologically altered brain CYP2B levels in an animal model of smoking behaviour to test
the hypothesis that inhibiting brain CYP2B will increase the proportion of animals acquiring
nicotine self-administration (NSA).
Methods: A mechanism-based (suicide) inhibitor selective for CYP2B, C8-xanthate (C8X), or
vehicle control artificial cerebrospinal fluid (ACSF), was given intracerebroventricularly (ICV)
daily 20 hr before rats underwent spontaneous acquisition of NSA under FR1 and FR2
schedules. Acquisition was tested using 3.75, 7.5, and 15 microg/kg infusion doses.
Subsequently NSA using 3.75, 7.5, 15, and 30 microg/kg nicotine doses at FR2 and FR5 was
evaluated. Prior to sacrifice, rats were given one ICV injection (C8X or ACSF) and then 20 hr
later were given 2 or 4 infusions of nicotine (7.5 microg/kg dose) every 1.5 min. Plasma levels of
nicotine, and its metabolite cotinine, were measured by HPLC.
Results: A higher percentage (p<0.05) of rats treated with C8X (100%) met acquisition criterion
for NSA compared to 40% treated with ACSF at 7.5 microg/kg, which was replicated in a second
cohort (100% for C8X vs. 50% for ACSF). There was no difference in acquisition at 3.75 and 15
microg/kg nicotine doses. After acquisition C8X treatment resulted in higher mean lever
responses and reinforcements at all doses tested under FR2, which reached significance (p<0.05)
at 7.5 and 30 microg/kg. There was little difference at FR5. Plasma levels of nicotine and
cotinine were not different, confirming that peripheral metabolism was not altered. Limitations:
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ICV treatment was between-subjects, as required for acquisition, and therefore interindividual
variation can be one limitation. Conclusion: These data suggest that inhibiting brain CYP2B,
decreasing nicotine metabolism in the CNS, increases acquisition of NSA behaviour as observed
for human genetic CYP2B6 slow metabolizers. C8X also appeared to increase nicotine’s
reinforcing properties. This implicates a role for CYP2B in nicotine's rewarding effect on the
brain and that brain drug metabolism can alter drug-induced behaviour.
42. Validation of the Dimensional Anhedonia Rating Scale in a Community Sample
Sakina J. Rizvi, Lena C. Quilty, Beth A. Sproule, Michael Bagby, Sidney H. Kennedy
Sakina J. Rizvi
Purpose: Anhedonia, psychomotor retardation, and decreased libido are prominent symptoms in
Major Depressive Disorder (MDD), which have been associated with decreases in dopaminergic
functioning. Specifically, the link between anhedonia and depression is supported by behavioural
as well as neuroimaging studies demonstrating lower dopamine transporter binding and nucleus
accumbens activity with higher levels of anhedonia. Though anhedonia is a core feature of
depression according to DSM-IV, the assessment of this construct has received little attention. In
order to clinically assess dopamine dysfunction measures of anhedonia would be useful.
However, its measurement is a challenge primarily because the scales need to allow for varying
cultural beliefs/preferences (generalizability), while maintaining the specificity of questions.
Three of the four currently available anhedonia scales lack generalizability, due to the high
degree of cultural bias of the items (e.g. “I always find organ music dull and unexciting”). In
contrast, the Snaith-Hamilton Pleasure Scale (SHAPS), the gold standard measure, was
constructed to avoid cultural bias and contains items with wider applicability (“I would be able
to enjoy my favourite meal”). Consequently, the SHAPS does not capture the specific events or
activities likely to elicit strong hedonic responses. Aim: The purpose of the current study was to
develop an anhedonia scale that reflects personal and cultural preferences, while maintaining
generalizability.
Methods: A total of 34 items were generated to assess interest/desire, motivation, effort, and
consummatory pleasure in activities and experiences across numerous life domains. Content
validity was evaluated via experts in the field. Subsequently the scale was validated in a
community sample (N=229) to finalize item selection, as well as an additional community
sample (N=130) for cross-validation. Further validation trials are ongoing.
Results: Based on factor and reliability analyses, the DARS was reduced to a 4-factor structure
of 12 items. The reduced total scale as well as the subscales demonstrated good internal
reliability. The chronbach alpha for the total scale was .90 and ranged from .85-.88 for the
subscales. Conclusion: In this preliminary work, the DARS has demonstrated reliability as a
measure of anhedonia, and future studies may demonstrate its utility in defining biological
subtypes of depression.
43. Anticonvulsant drugs differentially affect motor impulsivity in a rat gambling task
Melanie Tremblay, Dr. Catharine A, Winstanley
Melanie Tremblay
Background: Impulsivity is a major component of mania in bipolar disorder, and patients also
show impairments in decision-making involving risk on the Iowa Gambling Task (IGT). Similar
deficits are also observed in some patients with temporal lobe epilepsy, and incidence of
pathological gambling is higher in both these populations. Anticonvulsant drugs are widely used
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in the treatment of epilepsy, but also as mood stabilizers and prophylaxis for the management of
bipolar disorder. Unfortunately, the mechanisms of action underlying their efficacy, and the
specific behavioural aspect targeted by some of these drugs remain unknown. Most first and
second generation anticonvulsant drugs such as carbamazepine and valproic acid were shown to
impair cognition. A newer generation of anticonvulsant drugs such as lamotrigine appear to have
less cognitive effects.
Methods: This study explored the effect of these drugs on decision-making and impulsivity in a
rat analogue of the IGT- the rat Gambling Task (rGT).
Results: We observed that carbamazepine, but not valproic acid or lamotrigine, reduced motor
impulsivity as indicated by a reduction in premature responses (F (3,45)= 4.65, p = .006), and
also increased choice latency (F (3,45) = 9.86, p < .001) at a dose of 30 mg/kg. However, none of
the compounds tested affected risky decision-making in this cohort of healthy animals.
Limitations: This study was done using acute drug administration in healthy animals. Future
studies will evaluate the chronic effect of these compounds in models of epilepsy and mania.
Conclusions: Findings suggest that impulsivity and decision-making under risk can be
dissociated pharmacologically, and may provide insight into the mechanism of action of these
psychotropic drugs.
44. Prevalence and Frequency of Substance Use in a Marginally Housed Sample
Andrea A. Jones, BScH1, Fidel Vila-Rodriguez, MD1, Karine Paquet, MD1, Alasdair M. Barr,
PhD2, Ric P. Procyshyn, PhD1, Donna J. Lang, PhD3, Allen E. Thornton, PhD4, Michael Krausz,
MD,PhD1, G. William MacEwan, MD1, Geoffrey N. Smith, PhD1, William J. Panenka, MD1 and
William G. Honer, MD,MSc,FRCPC1 1-Dept. of Psychiatry, UBC, Vancouver, CA 2- Dept. of
Anesthesia, Pharmacology & Therapeutics, UBC, Vancouver, CA 3- Dept. of Radiology, UBC,
Vancouver, CA 4- Dept. of Psychology, SFU, Vancouver, CA
Andrea A. Jones
BACKGROUND: Vancouver’s Downtown Eastside (DTES) is a region characterized by high
rates of co-occurring mental illness and substance dependence among its residents. Many single
room occupancy (SRO) hotel residents are polydrug users that practice intravenous, smoking or
oral administration. The Hotel Study is a longitudinal cohort study of DTES SRO residents
aiming to characterize several mental, physical and social risk factors and biological outcomes.
Here, we examined the prevalence and frequency of drug use in this population. METHODS:
Participants are interviewed monthly over a 1-5 year period. We examined drug use patterns of
this cohort during the first month of study based on Drug Timeline Followback self report of
weekly drug use verified by urine drug screen. RESULTS: The subjects (n=297) are 75.8% male
with mean age of 44.2 ± 9.5 and mean of years of education of 10.0 ± 2.1. During the first month
of the study, the most prevalent drugs used were tobacco (proportion of cohort: 92.9%), crack
(59.9%), cannabis (47.5%), alcohol (46.1%), heroin (33.3%), as well as cocaine,
methamphetamine and other opiates (eg. morphine, oxycontin) (10-25%). Subjects were either
intermittent or regular users for each substance. Reported use was confirmed by urine drug
screen (kappa>0.61-0.69). Polydrug use was common (mean: 3.8 ± 1.7 drugs used within first
month of study) and injection drug use predicted greater number of drugs used (p<0.0001).
Further, the frequency of use of certain substances was correlated with use of other substances.
Specifically, we found modest positive associations between heroin and other opiates (rho=0.31)
as well as cocaine and heroin (rho=0.26). Lastly, frequency of use was predictive of dependence
for each substance (p<0.05). LIMITATIONS: This study focuses on residents of SRO hotels and
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so may not be broadly representative of all persons that use substances. CONCLUSIONS:
Polydrug use is common in this cohort, with several substance combinations used at varying
frequencies. Exploration of daily drug use patterns will provide avenues to investigate drugrelated harms and health outcomes for this population.
45. Subthalamic Nucleus Deep Brain Stimulation for the treatment of Impulse Control
Disorders induced by Dopamine Replacement Therapy in Parkinson’s Patients
Laurent F. Coque, PhD; Paul J. Cocker, Jay G. Hosking, Christelle Baunez, PhD ; Catharine A.
Winstanley, PhD LFC, PJC, JGH, CAW: Department of Psychology, University of British
Columbia, Vancouver, BC, Canada CB: Laboratoire de Neurobiologie de la Cognition,
UMR6155 CNRS, Université de Provence Marseille Marseille, France
Laurent F Coque, PhD
Deep Brain Stimulation (DBS) of the Subthamalic nuclei (STN) can modulate impulse control
disorders (ICD) that are observed in 13% of Parkinson’s disease (PD) patients treated with
dopamine agonists. The objective of this study is to clarify how DBS in the STN of a PD rat
model treated with DA agonists may have desirable effects toward PD symptoms and how initial
baseline behavior influence STN-DBS effects. Levels of impulsivity and risky decision-making
are measured on rats trained on the rodent Gambling Task (rGT). While training on this task, rats
learn to maximize their sugar pellet profits by choosing between multiple options which differ in
both the size and probability of expected gains and losses. Performing stereotactic sugery, rGTtrained normal rats and a rat PD model with a background of low DA are then bilaterally
implanted with DBS electrodes in the STN. The latter group is also treated with a DA agonist,
ropinirole. rGT-trained normal rats which STN was implanted with DBS electrodes showed
changes in pellet choices as well as changes in premature response and latency to choose which
hole to nosepoke. In particular, it appears that the effects of STN-DBS varied throughout the 10
days of stimulation. Improvements in rGT score were stronger toward the last days of the
stimulation period. STN-DBS was performed on normal rats, hence maybe the effects of
stimulation in improving impulsivity and risk-taking behavior may be small. Additionally,
results are based on a single cohort study and the experiment is currently being repeated. STNDBS on normal rats shows a potential effect of stimulation over the course of 10 days. In
expanding the number of rats tested and implementing STN-DBS on a parkinsonian rat model,
future experimental outcomes will test whether high motor impulsivity or poor decision-making
under risk at baseline are predictive of significantly impaired performance following STN-DBS,
and how dopamine agonist treatment affects behavioural response in both healthy and
Parkinsonian rats undergoing STN-DBS. The outcome of such studies may ultimately inform
policies on treatment delivery, and lead to genuine improvements in health care for PD patients.
46. Higher MRI field strength increases the detection power of small resting-state networks
in the brain
Stanislau Hrybouski; BSc (Neuroscience; University of Alberta). Corey A. Baron; MSc
(Biomedical Engineering; University of Alberta). Peter Seres; MSc (Biomedical Engineering;
University of Alberta). Rawle Carter; RN (Psychiatry; University of Alberta). Fraser Olsen; MSc
(Biomedical Engineering; University of Alberta). Christian Beaulieu; PhD (Biomedical
Engineering; University of Alberta). Nikolai Malykhin; MD, PhD (Biomedical Engineering,
Psychiatry, and Neuroscience; University of Alberta).
Stanislau Hrybouski
72

CCNP 35th Annual Meeting May 23 – 26, 2012

Human brain is a large network of highly specialized, anatomically distinct regions that are
continuously communicating with each other, even when an individual is not performing any
specific task. High temporal coherence in spontaneous neural firing indicates presence of
intrinsic functional networks. Changes in neural wiring are known to occur in various
neurological and psychiatric conditions. Currently, magnetic resonance imaging (MRI) is the
most widely used method to study structural and functional connectivity in the human brain. In
this project we tested the hypothesis that higher MRI field strength results in greater network
detection power. Resting-state scans were acquired from 15 healthy volunteers on a 1.5T
Siemens system with a 1-channel head coil (EPI sequence, 35 axial slices, TE = 40ms, TR =
2000ms, 240 volumes, resolution 4.0mm×4.0mm×4.0mm, 2 sessions) and on a 4.7T Varian
Inova system with a 4-channel head coil (EPI sequence with GRAPPA acceleration factor = 2,
45 axial slices, TE = 19ms, TR = 3000ms, 200 volumes, resolution 3.0mm×3.0mm×3.0mm, 1
session). All functional volumes were corrected for geometric distortion, slice acquisition delay
and in-scanner head motion using SPM8. Images were warped to MNI space and smoothed with
8mm Gaussian Kernel. Network analyses were done in GIFT (v1.3) software, and only voxels
with z-score = 3, were labeled as active. GIFT's component detection algorithm identified 32
independent components in our 4.7T data and 15 independent components in our 1.5T data.
Close inspection revealed that this difference is due to the higher number of small sub-networks
detected in the 4.7T data. This observation is in contrast to larger, well-documented networks,
which are almost identical in 1.5T and 4.7T datasets. The greatest limiting factor in this study is
the manual inspection of individual network components. Though potentially prone to
observation bias, ICA method still produces relatively consistent results across different studies.
In conclusion, higher field strength is required for studies looking at network sub-systems, but is
not essential for studies of relatively large networks.
47. Neurocognition in Sub-Types of Obsessive-Compulsive Disorder: Effect of
Psychological Treatment
Martha S. McKay, MA1,2, Heather E. McNeely, PhD3, Lakshmi N. Ravindran, MD2,4, Arun V.
Ravindran, MB, PhD1,2,4
1
Department of Psychology, University of Toronto, Canada; 2 Centre for Addiction and Mental
Health, Toronto, Canada; 3 McMaster University, Hamilton, Canada; 4 Department of Psychiatry,
University of Toronto, Canada
Background: Neurocognitive impairment has been noted in patients with Obsessive Compulsive
Disorder (OCD), and proposed neurobiological models of OCD have suggested a dysregulation
of frontostriatal circuitry. The orbitofrontal cortex, basal ganglia, and anterior cingulate cortex,
have been implicated in the pathophysiology of OCD symptoms and its associated deficits in
executive functioning. The objective of this study was to assess the impact of treatment with
Cognitive Behavioral Therapy (CBT), and symptom subtype (washing vs. checking) on
neurocognitive functioning in patients with OCD. It was hypothesized that patients with OCD
would perform worse on neurocogntive tasks, specifically those measuring executive
functioning, and that this performance would improve with successful CBT treatment.
Methods: As part of a larger CBT study, a neuropsychological battery was administered to
patients with OCD (n=31) before treatment with CBT. A subset of patients (n=15) completed 16
weeks of CBT and were re-tested post-treatment. In addition, controls (n=16) matched for age,
education, gender and handedness were tested and compared to patients’ baseline scores.
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Results: OCD patients performed worse than controls on baseline measures of verbal learning
and memory (p=0.01), phonemic verbal fluency (p=0.03), and divided attention (p=0.04). Post
hoc comparisons indicated that patients with washing subtype performed worse than controls on
verbal fluency (p=0.04) and memory (p=0.01) tasks, while patients with checking subtype
performed worse on the divided attention task (p=0.04). No significant differences in symptom
severity between the subtypes were found. Contrary to expectations, no differences were found
between OCD and control participants for measures of interference (general and symptom
related conditions), and short-term memory. Furthermore, in the subset of patients who
completed a course of CBT, no changes in cognitive functioning were found pre-post treatment,
despite symptom improvement.
Limitations: Findings are limited by the small sample size and treatment attrition rate.
Conclusions: These preliminary results are partially inconsistent with previous findings. Despite
some symptom improvement after CBT, cognitive impairments persisted which may be a
potential vulnerability for symptom relapse.

74

