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38th Annual Meeting, May 4th, 2018 - Program
Rozanski Hall, University of Guelph
8:00-9:00 Registration + Breakfast, Rozanski Hall Concourse
9:00-9:10 Opening Remarks,
Dr. Franco Vaccarino, University of Guelph President
9:10-10:30 Speaker Session, Rozanski Hall, Room 101
Dr. Iris Balodis, McMaster University
Reward and Stress Processing in Gambling Disorder
Dr. Katherine Duncan, University of Toronto
The lingering influence of novelty shapes fundamental memory processes
Dr. Jibran Khokhar, University of Guelph
Substance Use and Schizophrenia: Cracking the Chicken-or-Egg Problem
Dr. Anne Wheeler, SickKids Research Institute and University of Toronto
What can MRI tell us about mild traumatic brain injury?
10:30-12:30 Poster Session I and Coffee Break, Rozanski Hall Councourse
12:00-1:00 Lunch buffet (Rozanski Hall concourse) and SONA Counselors Meeting (Room 101)
1:00-2:00 Trainee Talks Rozanski Hall, Room 101
Joshua D. Manduca, University of Guelph
Increased susceptibility to SKF 83959-induced anxiety in female rats is correlated to theta
frequency oscillations within the nucleus accumbens
William Chett Binning, Western University
Regulation of LPS-induced neuroinflammation by modulating calcium-signalling in microglia
using chemogenetics
Meghan McKay, Queen’s University
Disruption of morphine reward by dopamine D1 antagonism in pain-naïve but not chronic pain
states
Minesh Kapadia, McMaster University, Hamilton, ON
Immunosuppression modulates central pathology in the 3xTG-AD mouse model
2:00-4:00 Poster Session II and Coffee Break, Rozanski Hall Concourse
4:00-5:-00 Keynote Speaker, Rozanski Hall, Room 101
Dr. Sheena Josselyn, SickKids Research Institute
Making Memories
5:00-9:00 Social with snacks, Brass Tap, University Center
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Rozanski Hall: Meeting
University Centre: Social at the Brass Tap

Speaker Abstracts
KEYNOTE SPEAKER. Sheena Josselyn, SickKids Research Institute, Toronto, ON
MAKING MEMORIES.
A fundamental goal of neuroscience is to understand how information is encoded and stored in the brain. The physical or
functional representation of a memory (the memory trace or “engram”) is thought to be sparsely encoded over a distributed
memory network. However, identifying the precise neurons which make up a memory trace has challenged for scientists
since Karl Lashley’s “search for the engram” in the 1950’s (Josselyn, 2015; Lashley, 1950; Josselyn, 2010; Josselyn et al.,
2015). Moreover, it was not known why one neuron (rather than its neighbour) was involved in a given memory trace. We
previously showed that lateral amygdala (LA) neurons with increased levels of the transcription factor CREB (cAMP/Ca++
Responsive Element Binding protein), are preferentially activated by fear memory expression, suggesting they are
selectively recruited into the memory trace (Han et al., 2007). We, and others, went on to show that these neurons were
critical components of the memory network by selectively ablating (Han et al., 2009) or inactivating them (Zhou et al.,
2009). These findings established a causal link between a specific neuronal subpopulation and memory expression,
thereby identifying critical neurons within the memory trace. Furthermore, these results suggest that at least within the LA,
eligible neurons compete for inclusion in a memory trace, and that the winners of this competition are determined by
relative CREB function. Although competition between neurons, axons and synapses is necessary for refining neural
circuits in development, little is known about competition between neurons in the adult brain. Our recent results suggest
that this neuronal competition during memory formation limits the overall size of the memory trace (number of “winning”
neurons) and is a mechanism that links (or disambiguates) related memories in the LA (Rashid, et al., 2016).
Memory impairments are a hallmark of aging, major mental illnesses (e.g., schizophrenia and depression) as well
as neurological disorders (e.g., Alzheimer's and Parkinson's diseases). Therefore, understanding how the brain encodes
and stores information is highly relevant to both mental health and mental illness.

Iris Balodis, Peter Boris Centre for Addiction Research, Department of Psychiatry and Behavioural
Neurosciences, McMaster University, Hamilton, ON, Canada
REWARD AND STRESS PROCESSING IN GAMBLING DISORDER
What can gambling disorder (GD) tell us about addiction neurobiology? This presentation will describe findings of altered
reward processing in individuals with GD. Specifically, individuals with GD show reduced ventral striatal activity during
anticipatory processing relative to healthy controls; importantly this ventral striatal activity negatively correlates with
impulsivity – a key feature in GD. Reduced striatal responsiveness may reflect elevated impulsivity and could influence
decision-making and/or reward-seeking behaviours. Stress is also implicated in the development, maintenance and
relapse of addictive disorders. In substance-based addictions, stress constitutes a trigger for craving and can predict
relapse outcomes. Nonetheless, little research has investigated the role of stress in GD. This presentation will describe
early findings of the relationship of stress with features of GD and on risk-taking behaviours. Given the clinical importance
of stress in precipitating and perpetuating problematic gambling, more research needs to shed light on the mechanisms
underlying this stress-gambling relationship to better inform on the etiology of this disorder.

Katherine Duncan, Department of Psychology, University of Toronto, Toronto, ON
THE LINGERING INFLUENCE OF NOVELTY SHAPES FUNDAMENTAL MEMORY PROCESSES
The key characteristic distinguishing memory from other cognitive processes is that memory’s ultimate success depends
on multiple phases: encoding new memory traces; storing and consolidating those traces; and retrieving the stored content.
The distinct, and potentially incompatible, demands of each phase may present challenges for specialized memory
systems like the hippocampus. One way that the hippocampus has been proposed to overcome these challenges is by
dynamically shifting its processing to favour memory encoding in novel contexts and retrieval in familiar ones. Our research
has explored this possibility, identifying evidence for hippocampal processing shifts in humans. Using fMRI, we have
characterized how the hippocampus detects novelty and how novelty detection can shift connectivity along hippocampal
pathways. We have also used this hippocampal framework to make new predictions about how novelty and familiarity
shape memory behaviour. Specifically, drawing on the time-course of hippocampal cholinergic modulation, we have
identified that recent exposure to novelty elicits a memory state that facilitates the formation of distinct memories, whereas
recent exposure to familiarity facilitates the reactivation of other, unrelated associations. Together, this work highlights that
memory success can depend on the state of hippocampal processing, in turn influenced strongly by the context in which
the memory is made and, later, retrieved.
Acknowledgments: Supported by NSERC and CFI

Jibran Khokhar, Department of Biomedical Sciences, University of Guelph, Guelph, ON
SUBSTANCE USE AND SCHIZOPHRENIA: CRACKING THE CHICKEN-OR-EGG PROBLEM
Substance use disorders commonly occur in patients with schizophrenia and contribute greatly to its morbidity. Substance
use usually begins in adolescence, which, by itself, has been previously associated with both an increased risk for
schizophrenia and for future substance use. To understand the causal relationship between these disorders, we have
turned to an animal model of co-occurring schizophrenia and substance use disorder based upon the neonatal ventral
hippocampal lesion (NVHL) rat. In this model, we have used magnetic resonance imaging to assess whether this animal
displays the same neural circuit dysfunctions that we observed in patients, and whether adolescent exposure to drugs (e.g.,
alcohol, cannabis) alters behavioural correlates of reward functioning in adulthood. These studies help to clarify the
interaction between adolescent drug use and schizophrenia.

Anne Wheeler, SickKids Research Institute, Neuroscience and Mental Health Program, Toronto, ON;
University of Toronto, Physiology Department, Toronto, ON
WHAT CAN MRI TELL US ABOUT MILD TRAUMATIC BRAIN INJURY?
Most traumatic brain injuries (TBI) are classified as mild. Three months after mild TBI, one third of patients remain
functionally impaired, however it is not known why some people recover and others do not. Attention problems, disinhibited
behaviour and Attention Deficit/Hyperactivity Disorder (ADHD) diagnosis are common after mild TBI. Conventional clinical
magnetic resonance imaging (MRI) is not sensitive to subtle underlying pathology that results from mild TBI, however
diffusion tensor imaging (DTI) can be used to assess the microscopic structure of white matter damage. Here we
investigate the ability of DTI to detect injury in 1) youth with a history of mild TBI and 2) a mouse model of mild TBI. We
also examine post-mild TBI symptoms of ADHD in youth and post-mild TBI performance on behavioural tests that assess
impaired attention and disinhibition in mice. Youth with a history of mild TBI report increased ADHD symptom severity
compared to those without a history of mild TBI, which was associated with alterations in the microstructure of the corpus
callosum. Mice with mild TBI also demonstrated inattentive and disinhibited behaviour as well as changes in the corpus
callosum compared to sham-operated controls. Examining the longitudinal changes in symptoms and white matter
pathology following mild TBI in youth and mouse models will allow us to determine the contribution of specific cellular
processes to impairment and recovery and assess the ability to detect predictive pathology in the clinic with MRI.
Acknowledgments: Supported by NSERC and the SickKids Foundation

Joshua D. Manduca, Department of Molecular and Cellular Biology, University of Guelph, Guelph, ON
INCREASED SUSCEPTIBILITY TO SKF 83959-INDUCED ANXIETY IN FEMALE RATS IS
CORRELATED TO THETA FREQUENCY OSCILLATIONS WITHIN THE NUCLEUS ACCUMBENS
The mechanisms underlying increased female susceptibility to develop anxiety disorders are not well understood. Neuronal
oscillations are critical to proper brain functioning, and dysregulation of this activity within the reward circuitry has been
linked to anxiety. In this study, sex differences in neuronal oscillations within the nucleus accumbens (NAc) of rats was
assessed and correlated to anxiety responses induced by the dopamine agonist SKF 83959. Anxiety-like behaviour in
male and female rats was examined in the elevated plus maze (EPM) following administration of three escalating doses of
SKF 83959 (0, 0.1, 0.25 mg/kg s.c., every other day), doses previously shown in male rats to be sub-threshold for inducing
anxiety. During each test, recordings from NAc were obtained to evaluate oscillatory activity at specific frequencies in this
region. Results showed that in the female, but not male, rats the highest dose of SKF 83959 induced anxiety-like behaviour
as evidenced by significantly reduced EPM open arm time. SKF 83959 administration suppressed NAc low frequency
power in both the delta (1-4 Hz) and theta range (>4-12 Hz) in female animals only with no significant effects observed in
the male rats. Furthermore, correlation analysis revealed for each sex a linear relationship between SKF 83959-induced
changes in NAc theta power and anxiety-like responses. Together these findings indicate that female rats are more
susceptible to the anxiogenic effects of SKF 83959 and highlight a potential relationship between anxiety and low
frequency oscillations in NAc.

William Chett Binning, Graduate Program in Neuroscience, Western University, London, ON
REGULATION OF LPS-INDUCED NEUROINFLAMMATION BY MODULATING CALCIUMSIGNALLING IN MICROGLIA USING CHEMOGENETICS
Peripheral inflammatory driven immune signals induce sickness behaviour by triggering a secondary neuroinflammatory
response in the brain. Microglia, the immune cells of the brain, orchestrate neuroinflammation and have long been thought
to be important for sickness behavior. However, their precise roles remain obscure due to their reactivity to the conditions
of the brain, aswell as their complex interactions with neurons in vivo. These neuron-microglia interactions are mediated by
G-protein coupled receptors (GPCRs) expressed by microglia. Here, we generated a microglia specific hM3Gq-DREADD
(designer receptors exclusively activated by designer drugs) mouse using tamoxifen-inducible Cre recombinase (CreERT2) under control of microglia/monocyte specific Cx3cr1 promoter. In primary cultures, hM3Gq selective agonist
clozapine-N-oxide (CNO) induced the predicted rise in intracellular Ca2+ concentration only in hM3Gq-positive cells. In

vivo, we validated that tamoxifen-induced hM3Gq expression was highly efficient and specific to microglia. We challenged
mice with LPS (0.1 mg/kg i.p.) in order to trigger systemic inflammation and sickness behavior. We found that pretreatment with CNO suppressed the LPS-induced upregulation of proinflammatory cytokines in the hippocampus. At
behavioral levels, CNO alleviated LPS-induced hypoactivity, social withdrawal, and anxiety-like behaviour. Importantly,
CNO did not modulate the predicted neuroinflammatory response in hM3Gq-negative controls, suggesting a modulatory
effect of microglia calcium signalling in neuroinflammation.

Meghan McKay, Centre for Neuroscience Studies, Queen’s University, Kingston, ON
DISRUPTION OF MORPHINE REWARD BY DOPAMINE D1 ANTAGONISM IN PAIN-NAÏVE BUT
NOT CHRONIC PAIN STATES
The rewarding effects of opiates are mediated through dissociable neural systems in drug naïve and drug-dependent
states. Neuroadaptations associated with chronic drug use are similar to those produced by chronic pain, suggesting that
opiate reward could also involve distinct mechanisms in chronic pain and pain-naïve states. We tested this hypothesis by
examining the effect of dopamine (DA) antagonists on morphine reward in a rat model of neuropathic pain. Neuropathic
pain was induced in male Sprague-Dawley rats through chronic constriction (CCI) of the sciatic nerve; reward was
assessed in the conditioned place preference (CPP) paradigm both three and ten days following surgery (n=8-11 per
group). Morphine produced a CPP at early (6 mg/kg) and late (2 mg/kg) phases of testing in sham and CCI rats. The DA
D1 receptor antagonist, SCH23390, blocked a morphine CPP in sham, but not CCI, rats at a higher dose (0.5 mg/kg) but
had no effect at a lower dose (0.1 mg/kg). The DA D2 receptor antagonist, eticlopride (0.1 and 0.5 mg/kg) had no effect on
a morphine CPP in sham or CCI rats, either in early or late phases of neuropathic pain. Results suggest that morphine
reward involves DA D1 mechanisms in pain-naïve but not chronic pain states. This could reflect increased sensitivity to
drug effects in pain-naïve versus chronic pain conditions or differential mediation of opiate reward in these two states.
Acknowledgements: Supported by NSERC and CIHR.

Minesh Kapadia, Department of Psychiatry and Behavioral Neurosciences, McMaster University,
Hamilton, ON
IMMUNOSUPPRESSION MODULATES CENTRAL PATHOLOGY IN THE 3XTG-AD MOUSE
MODEL
Autoimmune phenomena and sex discrepancies are well-documented in Alzheimer’s disease (AD). Similar to women with
AD, 3xTg-AD female mice develop more pronounced AD-like pathology than 3xTg-AD males, yet they do not show early
immune activation as males do. Treatment with an immunosuppressant exacerbates anxiety-like behaviours in 3xTg-AD
males, but the underlying immune factors and neuropathological mechanisms remain unknown. 3xTg-AD and nontransgenic (WT) mice of both sexes were administered the immunosuppressant cyclophosphamide (CY) from 4 weeks to 6
months of age. Mice were euthanized for assessment of immune status as well as molecular and epigenetic markers of AD
pathology and neurodegeneration. CY increased the numbers of T-cells exclusively in 3xTg-AD mice, irrespective of sex.
CY reduced Aβ antibody titers in all groups, but its effects were most pronounced in WT females, which exhibited the
highest levels of Aβ-autoantibodies when treated with vehicle alone. CY did not affect tau levels in either strain but reduced
soluble Aβ in 3xTg-AD males and females. Analysis of histone macroH2A variant expression revealed that CY reduced
higher H2afy expression in 3xTg-AD mice exclusively, independent of sex. This study points to a sex- and genotypedependent autoimmune response that involves both cellular and humoral immune pathways, increases Aβ load and
upregulates the expression of H2afy in the brains of 3xTg-AD mice. Our results demonstrate a complex role for
autoimmunity in modulating central pathology and may shed light on the increased prevalence of AD in females.
Acknowledgements: Supported by CIHR.

Poster Abstracts (Session I)
A1. FOOD ENTRAINMENT DOES NOT ALTER OVERALL LOCOMOTOR ACTIVITY LEVELS
1
1
Aaron E. Philipp-Muller and Martin R. Ralph
1
Department of Psychology, University of Toronto, Toronto, ON.
Rodents given a highly palatable meal every 24 hours in addition to an ad libitum feeding schedule exhibit increased
running in the hours following treatment. We investigated the hypothesis that these bouts occur at the expense of an
animal’s normal active period as seen in overall daily activity levels. Subjects were kept in constant light for 7 months
where they had access to a running wheel. During a 5 week period midway through, the subjects were given .4 g of Nutella
for 5 minutes every 24 hours. We then compared the overall daily running wheel activity before, during, and after foodentrainment. While the subjects exhibited clear activity bouts for several hours following each Nutella dose, they did not
display greater activity when accounting for the entire day. The results suggest that subjects preserve a fixed daily activity
level regardless of whether the food-entrainable oscillator is active by drawing locomotor activity from the rest of the day
and redistributing it to the period following entrainment. These findings suggest that animals possess a physiological
system for maintaining the daily budget for locomotor activity, and that this system is reset every 24-hours.
A2. STRONGER IS WEAKER: THE MANIPULATION OF SENSATION IN THE CUTANEOUS RABBIT ILLUSION
1

1

1

1

Akash Deep , Umangjot Kaur Bharaj , Jonathan Tong , and Daniel Goldreich
1
Department of Psychology, Neuroscience & Behaviour, McMaster University, Hamilton, ON
The study of tactile illusions like visual illusions can reveal the brain's processing strategies. One of the most famous tactile
illusions is the cutaneous rabbit illusion (sensory saltation). Fundamental to this illusion is the perceptual length contraction
phenomenon: when two taps occur in rapid succession on the forearm, an individual perceives the taps as occurring closer
together than they were physically placed. Our lab previously proposed a Bayesian probabilistic model that views
perception as a compromise between expectation (prior experience) and sensation (likelihood of sensorineural data given
hypothesized tap locations). The model proposes a low-speed prior, an expectation based on experience that objects tend
to be stationary or to move slowly on the skin. When the sensation of space is unclear (e.g., taps are weak), the model
predicts that expectation will strongly influence perception. Consistent with this prediction, our lab previously showed that
the use of weaker taps causes more pronounced perceptual length contraction. Our current study confirmed this finding
and also used stimulus sequences consisting of a weak and a strong tap. In this case, the Bayesian model predicts an
asymmetric perceptual length contraction, such that the weaker tap location will be perceived to shift more towards the
stronger tap location. The results of psychophysical tests on 64 participants confirmed this prediction, providing further
support for our Bayesian probabilistic model as an explanation for perceptual length contraction.
Acknowledgements: Supported by NSERC.

A3. DEVELOPMENT OF AN AVERSIVE CONDITIONING TASK USING A “TAPPING” METHOD FOR JUVENILE
DANIO RERIO
1
1
1
1,2
Amna Azhar , Grace Chan , Amira Abuzaid , and Robert Gerlai
2
1
Department of Psychology, University of Toronto, Mississauga, ON; Department of Cell and Systems Biology, University
of Toronto, Mississauga, ON
In recent years, Danio rerio (zebrafish) have increasingly been used as a laboratory organism to model and investigate
CNS diseases and vertebrate behaviour. Several studies have analyzed learning and memory in adult zebrafish. However,
juvenile zebrafish have only rarely been utilized for this purpose due to the paucity of learning paradigms. One of the first
steps in developing a novel learning task is to identify appropriate reinforcers, unconditioned stimuli that motivate the
subject. We have developed a simple method with which we can generate vibration in a consistent manner. The vibration
is expected to generate low frequency waves in the water detectable by the lateral line of the fish. We describe this method,
and show that the vibration induces measurable fear responses in juvenile (10-12 days post-fertilization old) zebrafish. The
task utilizes “tapping” achieved by a rubberized metal ball attached to a nylon string released from a frame at a set
distance from the side glass wall of the test tank. We employed this tapping once every 2 minutes for a total of five
occasions per test session. We compared the behavior of our experimental fish one-second before and one second
immediately after each tap, and found significant differences between pre- and post-tap intervals for total distance travelled
and relative turn angle. These differences remained consistent throughout all five taps of the session. Subsequently, we
developed a learning task utilizing the tapping method. In this task, juvenile zebrafish were required to distinguish the blue
and the green side of a circular arena with one of these sides negatively reinforced by tapping, an aversive visual
discrimination task. We describe the detailed methodology of this learning task and will report learning and memory
parameters once the study has been completed.
Acknowledgements: Supported by UTM Undergraduate Research Grant

A4. ATTENUATION OF FRONTAL P3 AMPLITUDE IN TRAIT ANXIETY AND INATTENTION IN A CONTINUOUS
PERFORMANCE TASK
1
1,2
3
1,2
Abraham Omorogieva , Carolynn Hare , Mike Cichonski , and Ayda Tekok-Kilic
2
1
Centre for Neuroscience, Brock University, St. Catharines ON; Department of Child and Youth Studies, Brock University,
3
St. Catharines ON; Cognitive and Affective Neuroscience Lab, Brock University, St. Catharines ON
Recently in an anti-saccade cognitive control task we showed reduced alpha power during the preparatory period for
correct anti-saccade responses in people with low trait anxiety when compared to high anxiety group (Gogo et al., 2017).
This alpha reduction was not observed for error trials suggesting possible neurophysiological differences underlying
inhibitory control in people with high and low trait anxiety. In order to examine the target detection and inhibitory cognitive
control in people with trait anxiety we developed a distractor AX Continuous Performance Task (d-AX CPT). The
participants aged 18-26 were asked to respond to the letter X, whenever X is preceded by the letter A, meanwhile ignoring
the threatening and non-threatening simple line drawings presented for 200 ms quasi-randomly on the screen. Continuous
EEGs (128-channel EGI Netstation) were segmented and analyzed specifically for the A-X (Go) and the A-not-X (NoGo)
conditions, both with and without visual distractors. Preliminary analyses showed lower fronto-central NoGo P3 amplitudes
in no-distractor condition, moreover, trait anxiety and inattention were negatively correlated with fronto-central P3
amplitude in NoGo-no distractor condition. Preliminary findings suggest that trait anxiety and inattention may attenuate
NoGo P3 amplitude, a component which has been associated with response inhibition. Results are discussed in the
context of cognitive control functions.
A5. DETERMINING NAVIGATION TASK CHALLENGE TO COUPLE WITH EXERCISE: A PILOT STUDY
1
1
1,2,3
Laura Williams , Andrew Schembri , and William McIlroy
1
2
3
Department of Kinesiology, University of Waterloo, Waterloo ON; Toronto Rehabilitation Institute, Toronto ON; Canadian
Partnership for Stroke Recovery, Sunnybrook Research Institute, Toronto ON
Both aerobic exercise training and cognitive training have shown improvements to cognitive function. While exercise
appears to selectively improve executive function, cognitive training selectively improves the cognitive domain trained. It is
proposed that coupling exercise concurrently with cognitive tasks (e.g. virtual navigation task) may lead to greater
cumulative improvements in cognitive function. While our future research aims to examine this potential effect, it is first
necessary to determine the characteristics of tasks that are of sufficient challenge. The objective of this initial study was to
evaluate cognitive task challenge for variations of virtual navigation. Three navigation tasks were implemented: 1)
navigation with access to a topographic map, 2) navigation from a remembered map (with visual cues along the travel
path), and 3) navigation on an ‘out & back’ route in which visual cues were provided along the travel path to the turn
TM
around, at which point the cues are removed. Google Earth was used to assess navigation performance. Performance
metrics recorded included time to completion of the trial and distance travelled. Perceived difficulty was assessed using a
custom questionnaire. Preliminary results from both performance and perception metrics indicate that the ‘out & back’
navigation task was cognitively engaging for participants. Next steps will apply the selected navigation task during
variations of exercise mode and intensity to evaluate capacity for multitasking by assessing dual task trade-off
characteristics.
A6. DISRUPTION OF MORPHINE REWARD BY DOPAMINE D1 ANTAGONISM IN PAIN-NAÏVE BUT NOT CHRONIC
PAIN STATES
1
2
2
1,2
Meghan McKay , Madison Mailhiot , Patrick Grenier , and Mary C. Olmstead
1
2
Centre for Neuroscience Studies, Department of Psychology, Queen’s University, Kingston, ON
The rewarding effects of opiates are mediated through dissociable neural systems in drug naïve and drug-dependent
states. Neuroadaptations associated with chronic drug use are similar to those produced by chronic pain, suggesting that
opiate reward could also involve distinct mechanisms in chronic pain and pain-naïve states. We tested this hypothesis by
examining the effect of dopamine (DA) antagonists on morphine reward in a rat model of neuropathic pain. Neuropathic
pain was induced in male Sprague-Dawley rats through chronic constriction (CCI) of the sciatic nerve; reward was
assessed in the conditioned place preference (CPP) paradigm both three and ten days following surgery (n=8-11 per
group). Morphine produced a CPP at early (6 mg/kg) and late (2 mg/kg) phases of testing in sham and CCI rats. The DA
D1 receptor antagonist, SCH23390, blocked a morphine CPP in sham, but not CCI, rats at a higher dose (0.5 mg/kg) but
had no effect at a lower dose (0.1 mg/kg). The DA D2 receptor antagonist, eticlopride (0.1 and 0.5 mg/kg) had no effect on
a morphine CPP in sham or CCI rats, either in early or late phases of neuropathic pain. Results suggest that morphine
reward involves DA D1 mechanisms in pain-naïve but not chronic pain states. This could reflect increased sensitivity to
drug effects in pain-naïve versus chronic pain conditions or differential mediation of opiate reward in these two states.
Acknowledgements: Supported by NSERC and CIHR.
A7. TOUCHSCREEN EVALUATION OF ATTENTION IN MICE	
  
Tyler D. Dexter, Daniel Palmer, Lisa M. Saksida, and Tim J. Bussey
Department of Neuroscience, University of Western Ontario, London, ON
Executive functions encompass an assortment of mental processes that collectively enable individuals to organize, plan,
and execute goal-directed behaviors. Control over selective attention is a central component of executing functioning, and
is theorized to be dependent on organized neural communication that stems from the medial prefrontal cortex (mPFC). To

evaluate selective and sustained attention, mice were trained on the novel touchscreen rodent continuous performance
task (rCPT), a task developed to emulate the human CPT. In the rodent version, images are continuously presented on a
touchscreen where mice have been trained to selectively respond to one image type while withholding responses to all
others. All mice were readily able to reach a stable baseline performance on the rCPT. Additionally, performance was
reduced when animals were given a series of probe trials to increase attentional load; these included reducing the stimulus
duration, the addition of flanking image distractors, and reducing the image stimulus contrast. Furthermore, mice are now
receiving intra-mPFC infusions of a mixture of GABA agonists baclofen and muscimol to temporarily inactivate this region
prior to behavioural testing. This manipulation aims to provide evidence for a role of the mPFC in facilitating selective and
sustained attention in mice. Moreover, this touchscreen paradigm provides a task that closely mirrors those used to
evaluate attention in humans, and offers a greater avenue to use the mouse to enhance our understanding of human
cognition.

A8. M1 MUSCARINIC ACETYLCHOLINE RECEPTORS MAY PLAY A ROLE IN SOCIAL LEARNING IN FEMALE MICE
Sarah Howard, Kelsy Ervin, Elena Choleris
Department of Psychology and Neuroscience Collaborative Program, Guelph, ON
Social learning is an adaptive learning strategy by which animals acquire information from others, yet we still know little
about the underlying neurobiological mechanisms. The cholinergic system seems to play a critical role in social learning as
tested with the social transmission of food preferences (STFP) task. In the STFP, an observer prefers a novel food after
smelling it on the breath of a conspecific demonstrator. Previous research showed the importance of muscarinic
acetylcholine receptors (mAChRs) for the STFP in male rats. Recently we confirmed their involvement in female mice,
using the nonspecific mAChR antagonist scopolamine. The specific mAChR subtypes involved have not been examined.
This study aimed to determine the involvement of the M1 mAChR in the STFP. Since general mAChR antagonism
impaired social learning, we hypothesized that the M1-preferring antagonist dicyclomine would similarly impair learning in
the STFP. Female CD1 observer mice received 1, 4, 8, 16, or 32mg/kg dicyclomine IP 30 min prior to interaction with a
demonstrator mouse. Observer mice were individually tested for food preference 48h later. We found that social learning
on the STFP was blocked only at the highest dose (32mg/kg). These results suggest that the M1 mAChRs may play a role
in social learning. Dicyclomine, while M1-preferring, also binds to M2, therefore the blocking effect at the highest dose may
also be due to M2 antagonism. Our investigations are the first to examine the roles of specific mAChR subtypes in the
STFP and will further our understanding of social learning.
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Parkinson’s disease (PD) is a neurodegenerative disorder that affects a large subset of the population. While L-3,4dihydroxy phenylalanine (L-Dopa) is the standard treatment for PD’s motor symptoms, it might have detrimental effects on
some aspects of cognition. Regularity detection (RD), that is, detecting the emergence of a regular pattern in a busy
environment, is an important ability for scene analysis. At the neural level, RD is represented as an enhancement of the
sustained response, which is an evoked response that reflects sequence predictability. RD also involves the activation of
different brain areas such as inferior frontal gyrus, superior temporal gyrus and hippocampus. These areas receive inputs
from the ventral striatum, which has been proposed to be overdosed after introducing exogenous L-Dopa. We
hypothesized that PD patients and healthy controls given L-Dopa might experience overdosing of the striatum, and thus
potentially disrupting RD (as indexed by a lack of sustained negativity in the EEG response to regular sequences). We
recorded the sustained response, via EEG, from 18 PD patients and 16 age-matched healthy controls while listening to
random and regular auditory stimuli both on and off L-Dopa. We found that dopaminergic medication significantly
worsened the sustained response in PD patients and healthy controls. This suggests that the ability to detect regularity
might be compromised upon introducing L-Dopa.
1

A10. HIPPOCAMPUS- AND OLFACTORY-DEPENDENT LEARNING IN THE GOTO-KAKIZAKI RAT MODEL OF
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Research suggests that type 2 diabetes causes impairments in the function of a number of brain regions- including the
dentate gyrus and olfactory bulb. To further investigate performance on tasks dependent on these two regions, GotoKakizaki (GK) rats were tested in both a radial arm maze and the social transmission of food preference (STFP). Relative
to age-matched Wistars, GKs demonstrated impairments in both tasks. On the radial arm maze, GKs showed increased
latencies to complete the task, as well as increased errors. During STFP, GKs were unable to successfully discriminate

between the flavoured foods provided to them, resulting in unsuccessful STFP. These results suggest that type 2 diabetes
causes impairments to the dentate gyrus and olfactory bulb. Together, this provides a deeper understanding into the
effects of type 2 diabetes on learning and the involved brain regions.

A11. THE ROLE OF MICROGLIAL GR IN THE REGULATION OF THE HPA-AXIS AND STRESS-RELATED
BEHAVIORAL CHANGES
Drashti Jain and Wataru Inoue
The Department of Physiology and Pharmacology, Schulich School of Medicine & Dentistry, The University of Western
Ontario, London, ON
Stress activates the hypothalamus-pituitary-adrenal (HPA) axis that leads to the secretion of glucocorticoids (GC) from the
adrenal gland. GC’s inhibit the HPA axis by binding to the glucocorticoid receptors (GR) in the brain forming a negative
feedback loop. The activation of the HPA axis also induces stress-related behavior, which is thought to arise from GRmediated pathways. It was believed that neuronal GR completely regulates the stress response, however, results from
recent studies suggest an alternative regulatory mechanism. Therefore, the role of microglial GR in the regulation of the
HPA axis was examined. Stress-related behavior and plasma corticosterone levels (ug/mL) were determined and
compared between wild type (WT) and microglial GR knock out (KO) mice. KO was achieved using Tamoxifen-inducible
CreER-LoxP system. Mice were subjected to behavioural paradigms, measuring anxiety- and disparity-like behavior (i.e
open field locomotion and forced swim test, respectively) under control and stressed conditions. Plasma corticosterone
level was determined using Enzyme-Linked Immunosorbent Assay (ELISA). Male mice demonstrated significant difference,
between WT and KO, in total distance (cm) travelled (P=0.0206) post acute stress. No significant difference was observed
in plasma corticosterone concentration between genotypes. Microglial GR seems to be functioning in a sex-dependent
manner however further experimentation is warranted. Parametric two-way repeated measure (RM) ANOVA with Sidak
post hoc analysis was utilized.
A12. DISENTANGLING POTENTIAL CONFOUNDS IN THE LIGHT-DARK PARADIGM FOR ZEBRAFISH
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The light dark paradigm has been used to screen pharmacological agents, including anxiogenic and anxiolytic drugs.
Although commonly used in rodents, it has recently been adapted for zebrafish. The results with this latter species,
however, have been controversial. Some have found a preference for “dark” and others a preference for “light”. We
suggest these inconsistencies may be due to a lack of distinction between background shade (black vs white) and
illumination level (dark vs light). In this study, we attempt to dissociate illumination level and background shade preference.
In addition, we employ a drug of abuse, ethanol, known to affect anxiety. To investigate illumination preference,
experimental tanks were either all black or all white, with only one side illuminated. To investigate the interaction between
background shade and illumination, tanks were half black and half white with either high or low illumination throughout.
Previous experiments in our laboratory found a preference for black to white, a finding also supported by our current
results. Illumination preference was dependent upon background shade and ethanol presence. The all-white tank was
associated with a high anxiety-like response (elevated time on the dark side), a behavior not altered by ethanol. In the all
black tank, zebrafish did not show a preference for light or dark. However, exposure to ethanol resulted in a dark
preference, accompanied by higher anxiety-related behaviors. These results highlight the importance of distinguishing light
vs white and dark vs black in the analysis of anxiety.
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Metacognition represents the ability to evaluate cognitions for subsequent behavioural/cognitive modification. The ability to
modify behaviour in response to prior cognitions is an important component of decision making. It is thought that the
metacognitive component of decision making may represent an important dimension of the conscious experience and may
be impaired in disorders such as Schizophrenia. While metacognition has been robustly researched and characterized in
humans, there remains many outstanding questions regarding metacognitive processing in animals. Animals such as
primates, dolphins, and birds have demonstrated preliminary signs of metacognition. In contrast, metacognition has not
been well characterized using rodent models. Here we tested the C57/BL6J mouse line on two different behavioural
procedures for metacognition. One of the variants we used is a “Decline” based pairwise visual discrimination task. In this
task, when mice are given an option to escape trials, they tend to show improved accuracy compared to when they are
forced to complete a trial. In a second task, we used a “Gambling’ based pairwise discrimination task. In this task, mice
showed significant accuracy on visual discrimination if they subsequently chose a higher reward/punishment option. Mice
also demonstrated significant ability to discriminate incorrect responses to reduce punishment. Overall, the combined

studies suggest that mice can engage in metacognitive processes. Subsequent research will attempt to characterize the
neurobiology of metacognition using optogenetic techniques.
Acknowledgements: Supported by CIFAR.
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Aims of investigation: Every year, millions of mice are used worldwide to evaluate the efficacy and safety profile of
pharmaceutical drugs. However, record levels of drug failures during clinical trials indicate that current toxicological
screening poorly predicts drug toxicity in humans. One strategy to mitigate these shortcomings is to improve measurement
of mouse welfare during preclinical testing. Our preliminary experiments have revealed that cage-lid hanging behavior,
which is identified by mice suspending themselves from the metal lid of their cage, serves as a novel and highly sensitive
measure of mouse welfare. Using an automated video tracking system, we observed that pain assays of varying duration
reduced hanging behavior over a time course that paralleled the pain behavior. The goal of this study was to fully
characterize hanging behavior as an early indicator of declining mouse welfare and develop a standardized method for
detecting cage-lid hanging behavior using automated video tracking systems. We anticipate these results will reveal
hanging behavior as a robust and sensitive readout of mouse welfare that can be easily incorporated to facilitate the early
detection and treatment of disease.
Methods: All the Hanging behaviors in animal models of pain and disease were monitored using video tracking technology
(CleverSys HomeCageScan & Noldus Ethovision) with minimal experimenter interaction with the animal. Video data
analyzed using Ethovision utilized a standardized zone-design that enabled the accurate detection of hanging behavior.
Results: Our results have revealed that sex, strain, and age differences in hanging behavior. Hanging behavior was
statistically higher in female mice, C57BL/6 mice, and 2-month-old mice compared to male mice, CD1 mice, and all other
ages respectively. Interestingly, higher weight was shown to be only weakly correlated with decreased hanging behavior.
We further observed that traditional animal models of acute pain (intra-plantar injection of capsaicin or formalin) caused a
drastic reduction in hanging behavior. In addition to standard pain models, which inflict pain by targeting the mouse paw
and impede the ability of the mouse to hang, we observed that postsurgical pain (craniotomy) and bladder cystitis pain
(cyclophosphamide, i.p.) also decrease hanging behavior. Finally, we demonstrated that hanging behavior is also reduced
by septic illness (lipopolysaccharide, i.p.)
Conclusion: Collectively these results strongly suggest that this hanging behavior is a robust and sensitive readout of
mouse well-being that can be easily incorporated to facilitate the early detection and treatment of disease in mice.
Acknowledgements: This study funded by Natural Sciences and Engineering Research Council of Canada [NSERC]
(RGPIN-2016-05538). This study was supported by Leslie Dan Faculty of Pharmacy Undergraduate Student Research
Program.
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Aberrant glucocorticoid signalling is implicated in many stress-related mental disorders. Glucocorticoids are released from
the adrenal gland as the product of the Hypothalamic-Pituitary-Adrenal (HPA) axis activation, which in turn regulate the
HPA via a negative feedback loop. Recently, Luman/CREB3 has been implicated as a key regulator of glucocorticoidmediated stress responses. CREB3 is an endoplasmic reticulum-transmembrane protein; during the Unfolded Protein
Response including stress in the Golgi, CREB3 translocates to the Golgi where the cytosolic fragment is liberated by
proteolytic cleavage to act as a transcription factor in the nucleus. CREB3 deficient mice exhibit a blunted stress response
as well as altered steroid hormone levels. Specifically, CREB3 deficient mice have decreased glucocorticoid and sex
steroid hormone levels (androgens and estrogens), while the mice also exhibit “daredevil” behaviours when presented with
stress stimuli. In addition, these mice have higher glucocorticoid receptor (GR) protein levels and activity. We took a
molecular approach to characterize the functional interaction between CREB3 and GR. Our findings suggest that CREB3
may regulate the glucocorticoid signaling, both as a potent coactivator of GR and as a transcription factor acting on GR
downstream genes directly.
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Older adults with type 2 diabetes (T2D) experience cognitive decline and cerebral atrophy, and therefore are at high risk
for developing dementia. Consequently, older adults at-risk for T2D (based on body mass, blood glucose levels) are at
higher risk for cognitive decline. Pre-diabetic older adults have been shown to experience some cognitive decline, however
further research is needed to determine the specific cognitive domains affected and the degree to which this decline occurs.
Moreover, structural and functional brain changes that may occur with these deficits is currently unknown in this population.

Therefore, the aim of this study was to assess cognitive performance and brain health in older adults at-risk for diabetes.
We conducted a cross-sectional analysis of older adults (aged 60-80) at-risk for diabetes (BMI > 25 or blood glucose of
6.1-7.0 mmol/L) and healthy aged-matched controls, examining 1) executive functioning and memory performance using a
battery of neuropsychological tests, 2) functional brain activation, as measured by fMRI BOLD signal, and 3) structural
measures such as volume of the hippocampus. Based on our cross-sectional analysis, older adults at-risk for diabetes
show impaired executive functioning and memory performance, as well as altered brain structure and function that may
contribute to the observed deficits. We conclude that older adults at-risk for diabetes experience cognitive decline and
decreased brain health, and are currently examining lifestyle intervention strategies to prevent or delay the onset of such
decline.

A17. MODEST ENVIRONMENTAL ENRICHMENT ENHANCED MEMORY AND SPATIAL LEARNING IN RATS
Kate Zucconi, Pelin Tan and Janet L. Menard
Department of Psychology, Queen’s University, Kingston, ON
Environmental enrichment (EE) consists of enhanced physical and/or social stimuli in an organism’s environment that can
produce behavioural and neurological modifications. In the present study, we analyzed the effects of modest levels of EE,
in the form of foraging treats, on spatial learning and memory in rats. Male and female Long-Evans rats were administered
foraging treats in the home-cage, twice weekly for 5 weeks, and then tested in the Morris water maze. Relative to control
rats, escape latencies were decreased in the rats that received foraging treats. The treats may have induced foraging
behaviours which activated and reinforced spatial learning and memory. These findings suggest that even relatively small
amounts of EE can enhance spatial cognition in rats.
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A18. DIFFERENTIATING THE EMOTIONAL AND COGNITIVE EFFECTS OF THC IN DISTINCT HIPPOCAMPAL SUBREGIONS
1
2,3
Dinat Khan and Steven R. Laviolette
2
1
Graduate Program of Neuroscience, University of Western Ontario, London, ON; Department of Anatomy and Cell
3
Biology, University of Western Ontario, London, ON; Department of Psychiatry, University of Western Ontario, London,
ON
Exposure to marijuana is correlated with deficits in cognition and emotional processing. Delta-9-tetrahydrocannabinol
(THC) is the primary psychoactive compound in marijuana activating cannabinoid CB1 receptors throughout the limbic
cortex. The hippocampus is a brain region associated with long-term marijuana-induced neuropathology. However, it is
unknown how the neuropsychiatric effects of marijuana exposure may differentially involve the dorsal (DH) and ventral
(VH) hippocampus. Moreover, both sub-regions connect to the prefrontal cortex (PFC), involved in both cognition and
emotional processing. The objective of this study is to determine potential differential behavioural effects of THC in the DH
or VH, as well as upstream effects on PFC cell activity and oscillations. Sprague Dawley rats were used for in vivo
electrophysiology and were infused with THC in the DH or VH, combined with PFC recordings. Additionally, we performed
a battery of behavioural paradigms measuring both cognition and anxiety. We observed deficits in short-term memory
when THC was infused into the VH and DH, however working memory was impaired with VH infusions only. We speculate
this could be due to THC-induced dysregulation in the PFC, as gamma and beta oscillations were significantly decreased
selectively for VH infusions. We also observed an increase in anxiety-related behaviours following VH infusions. These
findings have important implications for how marijuana exposure may differentially impact emotional vs. cognitive functions
through differential effects on specific hippocampal sub-regions.
Acknowledgements: This work is funded by NSERC, CHIR, and Ontario Mental Health Foundation
A19. ANTAGONIZING 5-HT2A RECEPTORS IN THE MEDIAL PREFRONTAL CORTEX TENDED TO REDUCE RATS’
ANXIETY-RELATED BUT NOT THEIR MEMORY-RELATED BEHAVIOURS IN THE SHOCK-PROBE BURYING TASK
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The neurotransmitter serotonin (5-HT) is ubiquitous in the mammalian brain. This neurotransmitter is implicated in anxiety
and also contributes to learning and memory. Of note, there is a particularly high concentration of 5-HT2A receptors in the
medial prefrontal cortex (mPFC) (e.g., Bortolozzi, Serrats, Mengod, & Artigas, 2004), a brain structure involved in both
emotion and cognition (e.g., Giustino & Maren, 2015; Curtis & D’Esposito, 2003). Whether these functions of the mPFC
involve 5-HT2A receptors is less clear. To investigate this, we infused ketanserin, a 5- HT2A receptor antagonist, into the
mPFC of male rats. We subsequently compared their behaviour to saline-treated controls on measures of anxiety-like
behaviour in the Shock-Probe Burying Test (SPBT – Trial 1). Ketanserin produced modest, but marginally significant
reductions in rats’ anxiety-like behaviour as indexed by decreases in amount of time spent burying the probe and increases
in time spent self-grooming. Twenty-four hours later, all subjects were re-tested (in an un-drugged state) in the SPBT (Trial
2), to determine whether prior treatment with ketanserin impacted rats ability to acquire a memory of the shock probe as an
aversive stimulus. Ketanserin produced no between-group differences in memory acquisition (as indexed by the amount of
time spent burying and time spent in the safe side of the test chamber). Overall, these findings suggest that 5-HT2A
receptors in the mPFC contribute to anxiety regulation, but not the acquisition of fear memory.
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A20. LOCAL APPLICATION OF A 5HT2A ANTAGONIST INTO THE MEDIAL PREFRONTAL CORTEX FAILED TO
ALTER RATS’ ANXIETY-LIKE BEHAVIOURS IN A NOVELTY-INDUCED SUPPRESSION OF FEEDING TASK
Arielle M. Vieira and Janet L. Menard
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The serotonin receptor subtype 5HT2a is densely expressed in the medial prefrontal cortex (mPFC) and appears to play
an important role in modulating anxious behaviour. Given its potential role as a modulator of anxiety, 5HT2a may be a
useful pharmacological target for anxiety reducing drugs. To test this hypothesis, the anxiety-reducing properties of the
5HT2a antagonist Ketanserin were evaluated using a rat model of anxiety. Rats (n=24) were tested using the NoveltyInduced Suppression of Feeding Task (NSFT). Just prior to testing, half of the rats received Ketanserin infusions into the
mPFC and the remaining rats received saline infusions into that site. It was expected that control rats would display higher
latencies to feed in the Novel-Cage test relative to their prior Home-Cage test latencies, and that this novelty-induced
increase in feeding latency would be selectively blunted in the Ketanserin-treated rats. A mixed-measures ANOVA
revealed a null effect of Ketanserin in the mPFC on rats’ latency to initiate feeding on the Novel-Cage test day. Thus,
evidence regarding contributions of 5-HT2a receptors in the mPFC remains inconclusive.
Acknowledgements: Supported by NSERC
A21. EXAMINING DORSAL HIPPOCAMPAL DOPAMINE RELEASE IN ASSOCIATION WITH SOCIAL LEARNING OF
FOOD PREFERENCES IN MALE AND FEMALE MICE
1
1
1
1
1
Richard Matta , Madison J. Russell , Cheryl L. Limebeer , Linda A. Parker , and Elena Choleris
1
Department of Psychology and Neuroscience Program, University of Guelph, Guelph, ON
Few studies have examined the neurobiological underpinnings of social learning. Our previous experiments employing
systemic treatments have shown that dopamine (DA) D1-type receptors mediate social learning, and D2-type receptors
mediate food intake in the social transmission of food preferences (STFP) in mice (Choleris et al., 2011). The brain
mechanisms of action underlying these effects are currently being examined. Our lab has shown that dorsal hippocampal
D1-type receptors mediate male and female social learning in the STFP (Matta et al., 2017), while dorsal hippocampal D2type receptors only mediate female social learning (Matta et al., 2016). This experiment investigates changes in dorsal
hippocampal DA release in association with male and female STFP. In vivo microdialysis and high-performance liquid
chromatography methods revealed that hippocampal DA release during the NON-demonstrated (DEM) diet odor, NONDEM social (no social learning), and STFP exposure was higher for males than females. Comparisons directly to baseline
samples further revealed that female hippocampal DA release declined during the NON-DEM diet odor, NON-DEM social,
and STFP exposures. On the other hand, comparisons to baseline samples showed that male hippocampal DA release
increased during the NON-DEM diet odor, NON-DEM social, STFP exposures, and choice test. These results suggest that
there are sex differences in hippocampal DA release in association with novel odor/social stimuli.
Acknowledgments: Supported by NSERC.
A22. THE NEURAL CORRELATES OF ERROR PERCEPTION IN SENTENCES
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We used event-related brain potentials (ERPs) to investigate the interpretation of sentences containing errors of deletion
vs. errors of insertion. We investigated plausible sentences such as (i) The aunt mailed the letter to her niece by post as
compared to sentences that deleted the preposition to, resulting in (double object) implausible sentences such as (ii) #The
aunt mailed the letter_ her niece by post. In addition, closely related plausible (double object) sentences such as (iii) The
aunt mailed her niece the letter by post were modified with the insertion of to resulting in an implausible sentence such as
(iv) The aunt mailed her niece #to the letter by post. All sentences were followed by yes/no comprehension questions such
as Did the niece receive something? /Did the letter receive someone? Given that noisy channel models propose that
deletion errors are more likely to occur than insertions, perceivers should be more likely to revise sentences with deletion
vs. insertion errors. Thus, we further explored the ERP components elicited by these sentence types, based on previous
work (Dwivedi et al., 2017). Previously, both sentence types exhibited a slow-going negativity, which might have been due
to sentence length. These sentences were shortened in the present study. Deletion sentences still did elicit negative-going
waveforms. However, insertion sentences did not; instead, these sentences elicited a slow positivity. Our results may
reflect the perceiver's workload given search space considerations (larger for deletion compared to insertion) rather than a
reflection of the speaker's intended meaning.
Acknowledgements: Supported by SSHRC and CFI.

A23. P600 AND DISPOSITIONAL AFFECT
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Affective state is known to influence cognitive processing (Loftus et al., 1987). Here we investigate whether this relation
extended to linguistic processing. In an event-related potential (ERP) study, we examined whether individual differences in
dispositional affect interact with syntactic processing. We used stimuli from Osterhout and Holcomb’s seminal paper on the
P600 effect, a marker of syntactic anomaly (Osterhout & Holcomb, 1992). To this end, 9 participants read sentences such
as The broker planned to conceal the transaction vs. The broker persuaded *to conceal the transaction. We replicated the

P600 effect for the latter (garden path) sentence vs. its control. As in the original paper, we also included a long condition
The broker persuaded *to conceal the transaction was sent to jail vs. The broker planned to conceal the transaction *was
sent to jail. Again, we replicated P600 effects at to vs. was in appropriate conditions. Regarding affect, we hypothesized
that individuals who report high negative affect would display a more local, algorithmically based (ie grammatical)
processing mechanism (Clore & Huntsinger, 2007; see Vissers et al., 2010), and therefore show larger P600 effects.
Preliminary results reveal a significant correlation of negative affect and P600 amplitude at *to, indicating that more
negative individuals are indeed more sensitive to violations in syntactic structure. This result was not found, however, for
the P600 effect at *was. We discuss this result in terms of a low sample size or the differences in syntactic violation under
consideration.
Acknowledgements: Supported by SSHRC and CFI.
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The zebrafish has been successfully used to study learning and memory but systematic analyses of what constitute the
best conditioned (CS) and unconditioned (US) stimuli have not been performed. We know little about how zebrafish may
discriminate different stimuli. Currently, we are developing a discrimination learning paradigm whose aim is to investigate
the upper thresholds of discriminability of visual stimuli, e.g. colours and shapes. First, we characterize how zebrafish
respond to visual stimuli to identify neutral stimuli that can serve as the CS. Previously, we have shown that conspecifics
represent an excellent US, i.e. the sight of other zebrafish acts as a positive reinforcer and supports reward-based
associative learning. Presentation of animated conspecific images allows us to control features (speed, size, swimming
patterns, location) of stimulus fish. Using a plus-maze, we are developing a discrimination task, where subjects are trained
to associate the sight of conspecifics (US) with a conditioned stimulus (CS), a colour or a shape cue. In case of acquisition
of CS-US association, zebrafish are expected to remain in the proximity of the CS during a probe trial. Once this is shown,
we will conduct discrimination tasks in which the discriminant CS’s will be made increasingly similar. We expect our
behavioural methods, when paired with sophisticated genetic and neurobiology techniques developed for zebrafish, will
lead to better understanding of how associative learning works in vertebrates.
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A factor in the development of helplessness, a key symptom in mood disorders, is the experience of stress. Also implicated
in mood disorders are abnormalities of limbic and plasma brain-derived neurotrophic factor (BDNF). In this study,
uncontrollable, controllable or no foot-shock stress was used to explore the effect of stress controllability on escapeavoidance learning (helplessness index), light-dark emergence (anxiety-like behaviour index) and BDNF mRNA and
plasma in Sprague-Dawley rats. Results indicated regardless of prior shock amount, the uncontrollable shock group
demonstrated a helpless phenotype and increased anxiety-like behaviour, both of which were transient. Conversely, only
the controllable high shock group demonstrated transient helpless behaviour, but no anxiety-like behaviour. Regarding
shock avoidances, uncontrollable shock groups initially performed similarly, with avoidances increasing in only the low
shock group. Oppositely, the controllable high shock group initially had less avoidances than the low shock group, but
differences dissipated. Although no differences were found between shock groups, when compared to a no shock group,
shock groups had lower DG+CA1 and higher nucleus accumbens core BDNF mRNA expression. No differences in plasma
BDNF were found. This suggests BDNF mRNA is linked to stress exposure in general, whereas plasma BDNF may not
provide biomarker potential. In sum, stress uncontrollability and intensity may have summative, deleterious effects and be
contributing factors in the development of depressive and anxiogenic symptomology.
Acknowledgements: Supported by The Canadian Biomarker Integration Network in Depression (CAN-BIND) under the
umbrella of the Ontario Brain Institute.
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Affective state is known to influence cognitive processing (Loftus et al., 1987). Here we investigate whether this relation
extended to linguistic processing. In an event-related potential (ERP) study, we examined whether individual differences in
dispositional affect interact with semantic processing. To this end, 22 participants read sentences containing objects that
were either semantically congruent or incongruent with context. Sentences such as The connoisseur tasted the wine/#the
roof on the tour, were tested, where the latter object type is known to elicit N400 effects vs. its control. In addition, we
varied determiner type to include that, as in, The connoisseur tasted that wine/#that roof on the tour. In the absence of

previous context, referential that is pragmatically incongruent. We expected this additional violation to amplify the N400
effect (Hagoort, 2003). Regarding affect, we hypothesized that individuals with more positive traits would display a more
global processing style (Chwilla et al., 2011). These individuals would therefore be more sensitive to violations in meaning
that were derived from context and/or experience in the world (heuristics). Results revealed a significant N400 effect at The
connoisseur tasted #the roof on the tour vs. its control The connoisseur tasted the wine; where, amplitude differences did
correlate with individuals displaying more positive traits. Meanwhile, N400 effects were attenuated for that wine/#that
roof . Instead, this condition revealed a significant P200 effect, where amplitude differences were greater for less positive
individuals. We discuss the correlation in terms of the grammatical features of that, which serve to direct readers’ attention.
Acknowledgements: Supported by SSHRC and CFI.
	
  
A27. THE EFFECT OF SACCADIC EYE MOVEMENTS ON PHONOLOGICAL WORKING MEMORY
Ambika Bansal and Ewa Niechwiej-Szwedo
Department of Kinesiology, University of Waterloo, Waterloo, ON
Working memory is a set of cognitive processes used to hold and manipulate limited amount of information for a short
period of time. Given the limited capacity of the system, it is essential to understand the structure of working memory, and
possible strategies to enhance the encoding and recall of this information. According to Baddeley’s model of working
memory, there are two independent slave systems, which are used to process visuospatial and phonological information.
Previous research examined the effects of saccadic eye movements performed during the encoding of a visuospatial
serial sequence on recall accuracy. The key finding was that using a covert strategy (fixating on a central target) during
the encoding phase was associated with a significantly higher recall accuracy compared to an overt strategy (moving eyes
to each target). It was proposed that eye movements performed during the encoding of a spatial sequence disrupt an
active visualization process because performing both tasks requires visuospatial memory. The aim of the current study
was to investigate the effect of task-relevant eye movements on phonological working memory performance. Ten
participants performed a set of visuospatial and phonological memory tasks with and without eye movements. Results
showed that eye movements did not affect phonological memory, but visuospatial memory was reduced by ~10% when
eye movements were performed. This study supports Baddeley’s working memory model, and provides support for the
notion that planning and executing eye movements requires visuospatial memory.
Acknowledgments: Supported by NSERC
	
  

A28. INTRAORAL SELF-ADMINISTRATION OF SWEETENED ALCOHOL IN LABORATORY RATS
Samantha Ayoub, Meenu Minhas, and Francesco Leri
University of Guelph, Guelph, ON
Many alcoholic beverages available in North America contain added sweeteners, and this has been linked to excessive
alcohol intake. Although this outcome is intuitively obvious, it is interesting to consider why. After all, sweeteners not only
change the taste of alcohol, but they also have the potential to synergistically alter alcohol’s reinforcing efficacy. The
current study employed an operant intraoral self-administration procedure to determine whether the addition of caloric
(high-fructose corn syrup; HFCS) or non-caloric (saccharin; SACC) sweeteners to an alcohol solution would alter its intake,
palatability and sensitivity to food deprivation stress.
Experiments 1 & 2 revealed that 25% HFCS robustly increased alcohol (5%, 10% and 20 alc/vol) self-administration in
comparison to 0.1% SACC. Experiment 3 & 4 established that food deprivation stress increases alcohol intake, but only
when HFCS is added to the solution. As well, palatability of HFCS, but not alcohol, was increased by food-deprivation
stress. Taken together, these results in laboratory rats suggest that palatable caloric sweeteners synergistically elevate
the reinforcing efficacy of alcohol, and this has the potential to negatively impact groups of drinkers targeted by sweetened
alcohol.
A29. THE EFFECTS OF ACTIN POLYMERIZATION INHIBITION ON RAPID ESTROGEN-FACILITATED SOCIAL
RECOGNITION IN FEMALE MICE
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Systemic and intra-hippocampal administration of 17β-estradiol (E2) rapidly facilitates social recognition (SR) and
increases dendritic spine density in the dorsal hippocampus of ovariectomized (OVX) female mice (Phan et al., 2012,
2015). Such modifications to dendritic spine morphology occur via remodelling of the actin cytoskeleton. Estrogens rapidly
stimulate changes in actin cytoskeletal dynamics through enhancement of actin polymerization within 30 to 60 minutes of
treatment (Briz & Baudry, 2014). Whether this actin cytoskeletal remodelling is required for rapid E2-facilitated SR has yet
to be established. Here, we investigate whether inhibition of actin polymerization effectively blocks E2-facilitated SR by
treating OVX female CD1 mice with dorsal hippocampal micro-infusions of vehicle or a sub-effective dose of the actin
polymerization inhibitor Latrunculin A (LAT), followed by vehicle or E2 15 minutes before SR learning. Actin polymerization
was found necessary for rapid E2-mediated SR, as a dose of 25ng/hemisphere of LAT effectively blocked the rapid
facilitation of SR by E2. Spine density and length were analyzed from CA1 hippocampal dendritic spines following
behavioural testing, for which preliminary data reveal non-significant results. These findings provide a molecular
mechanism through which estrogens rapidly facilitate social recognition.

Acknowledgements: Thank you to Sabrina Armstrong, Vissy Elad and Daniella Vellone. Supported by NSERC.

A30. INVESTIGATING LEVELS OF MOTIVATION IN POST-SECONDARY STUDENTS AFTER MILD HEAD INJURY
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Motivation can be defined as a process that initiates goal-oriented behaviour and maintains persistent effort in the
achievement of that goal. Motivational difficulties are common following mild head injury (MHI) as the typical frontalsubcortical regions vulnerable to traumatic injury significantly overlap with the neural mechanisms responsible for
motivation; damage to the vmPFC after MHI has been associated with disrupted initiation, planning, and persistence
(Barash et al., 2000). This study investigated motivation in individuals with MHI as a function of age-at-injury and injury
severity. 281 students (31% MHI) answered various self-report questionnaires assessing initiation, planning, and inhibition.
Individuals with earlier age-at-injury produced significantly lower scores on planning F(4, 81) = 5.89, p < 0.001, and a
tendency for lower initiation (p = 0.09), while later age-at-injury subjects had greater levels of perseveration. Further,
individuals with more severe MHI endorsed higher levels of risky and erratic behaviour F(2, 269) = 5.59, p = 0.04,
compared to those with less severe injury. Lastly, a significant interaction between age-at-injury and injury severity was
found such that those who sustained a more severe injury at a younger age had lower levels of initiation and inhibitory
control, and greater erratic behaviour, compared to milder injury subjects or those with a severe injury acquired at a later
age. These findings imply that individuals who acquire MHI at a younger age are motivationally disadvantaged relative to
their later age-at-injury cohort.
A31.	
  DOES LACTATE INFLUENCE AGE-RELATED MEMORY IMPAIRMENT?
Ariel K. Frame, Anne F. Simon, and Robert C. Cumming
Department of Biology, Graduate Neuroscience Program, Western University, London, ON
Appreciation for the role of glial cells in memory formation has grown in recent years. One way glial cells influence memory
is by aiding in brain metabolism. In vertebrate models such as mice, rats and chicken there is evidence that astrocyte
derived lactate promotes long-term memory. Specifically, astrocytes have been reported to convert pyruvate to lactate with
the enzyme lactate dehydrogenase in the last step in glycolysis, then shuttle this lactate to neurons for fuelling oxidative
metabolism. This phenomenon could underlie age-related memory impairment that is evident in most animals but has yet
to be tested in either vertebrates or invertebrates. The recent finding that glial glycolysis in the brain of fruit flies, Drosophila
melanogaster, support neuronal survival by providing lactate indicates that invertebrate brain glia may function similarly to
the astrocyte-neuron lactate shuttle present in vertebrates. This study’s objective is to determine whether lactate
metabolism in flies can influence long-term memory formation. Using the courtship-conditioning paradigm, whereby male
flies’ ability to remember exposure to unreceptive females 24 hours prior is assessed, long-term memory is being tested in
flies with Drosophila lactate dehydrogenase (ImpL3) expression altered in glial cells. Preliminary results suggest that
ImpL3 expression is detrimental to the health of flies and reducing ImpL3 could increase lifespan. Therefore, the utility of
glial derived lactate may be reduced in invertebrates compared to vertebrates or even harmful under certain conditions.
A32.

IMPLICIT TIME/PLACE CONDITIONING ALTERS PER2 MRNA EXPRESSION
SELECTIVELY IN DORSAL STRIATUM BUT DOES NOT SHIFT ITS CIRCADIAN CLOCK
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Animals create implicit memories of the time of day that significant events occur, then anticipate the recurrence of those
conditions at the same time on subsequent days. We tested the hypothesis that implicit time memory for daily encounters
relies on the setting of the canonical circadian clockwork in brain areas that form context memories. Animals were
conditioned to avoid a location paired with a mild foot shock at one of two Zeitgeber times set 8 hours apart. Conditioned
place avoidance was exhibited only when the testing time matched the prior training time. The suprachiasmatic nucleus,
dorsal striatum, cingulate cortex, hippocampus (dentate, CA3, CA1) were each assessed for Nr1d1, Per2 and Bmal1
mRNA using in situ methods and qRT-PCR. All tissues exhibited baseline phase dependent differences in clock gene
expression. Evidence of conditioned resetting was found only in the dorsal striatum, and only for Per2 expression. RNA
levels were increased if the test time matched the conditioning time, and were decreased if the two times were unmatched.
The results demonstrate that the dorsal striatum is selectively responsive to temporal conditioning, and that the conditioned
response of Per2 in this region can occur without resetting the entire circadian clockwork.
Acknowledgements: Supported by CIHR and the Czech Science Foundation.

A33. KETAMINE INDUCED CHANGES IN C-FOS EXPRESSION IN A MODEL OF TREATMENT RESISTANT
DEPRESSION
Rebecca E.V. Anderson and Melissa L. Perreault
Department of Molecular and Cellular Biology, University of Guelph, Guelph, ON
Unlike traditional antidepressants, ketamine is effective at alleviating symptoms in patients with treatment-resistant
depression. The mechanisms that underlie these antidepressant effects have yet to be elucidated. The Wistar Kyoto

(WKY) model of treatment-resistant depression was used to compare the effects of ketamine versus a serotonin agonist, 8OH-DPAT, on neuronal activation using c-fos activation as an output measure. Two behavioural tests – the forced swim
test (FST) and elevated plus maze (EPM) – were first used to validate the doses of drugs chosen for c-fos IHC, with 3
doses of 8-OH-DPAT (0, 0.1, 0.5 mg/kg) and 4 doses of ketamine (0, 10, 20, 30 mg/kg) tested. Results showed that the
WKY rats innately exhibited higher levels of depression-like behaviour and anxiety compared to the Wistar rat controls. In
the FST, 0.5 mg/kg 8-OH-DPAT and 30 mg/kg ketamine reduced immobility time in the Wistar rats whereas only ketamine
was effective in the WKY rat strain. In the EPM, 0.5 mg/kg of 8-OH-DPAT was anxiogenic in the Wistar rats but had no
effect in the WKY rats. Findings from the FST validated doses of 0.5 mg/kg 8-OH-DPAT and 30 mg/kg ketamine to be
used for the c-fos expression tests. The nucleus accumbens was a focus in this study due to known unique ketamine
effects in this region. This information, along with future work evaluating brain-wide changes in c-fos expression, will
provide valuable information towards the identification of novel antidepressant regional targets.
	
  
A34.	
  PERCEIVED GAZE DIRECTION AFFECTS BASIC COGNITIVE AND AFFECTIVE THEORY OF MIND
PROCESSES – AN ERP STUDY
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We look at someone's eyes for insight into their mental state. However, little is known about how seeing someone look at
or away from us impacts our reasoning about their thoughts (cognitive theory of mind; cTOM) and emotions (affective
theory of mind; aTOM). We examined how gaze affects the ability to make cTOM and aTOM judgements and the time
course of these cognitive processes. As we usually infer what people are thinking based on where they are looking in their
environment, we hypothesized that averted gaze may facilitate cTOM more than direct gaze. In contrast, direct gaze is
implicated in emotional responding, suggesting a facilitatory role in aTOM. Thirty participants viewed the same direct and
averted gaze faces expressing joy or anger (half female) and completed: 1) an aTOM task (emotion discrimination), 2) a
cTOM task (direction of attention discrimination), and 3) a control task (gender discrimination). ERPs were recorded to face
onset, and mean amplitude was analysed across 200ms time-windows from 200-800ms over occipito-temporal and
parietal sites. Accuracy and reaction times were best/shortest for the control task, intermediate for the aTOM task, and
worst/longest for the cTOM task. At occipito-temporal sites, task affected amplitudes around 400-800ms, with the most
negative amplitude seen for the cTOM task, followed by the aTOM task, and then the control task, likely reflecting cognitive
load. As predicted, gaze direction modulated behaviour in the two TOM tasks, but not the control task. Participants
responded faster and more accurately when faces had direct gaze in the aTOM task, and when faces had averted gaze in
the cTOM task. An increased positivity was elicited by direct compared to averted gaze in the cTOM task from 600-800ms
over parietal sites. Results support a facilitatory role of direct gaze in aTOM and for averted gaze in cTOM tasks.
Acknowledgements: Supported by grants from the Natural Sciences and Engineering Research Council of Canada
(NSERC Discovery Grant #418431), the Ontario government (Early Researcher Award, ER11-08-172), the Canada
Foundation for Innovation (CFI, #213322), and the Canada Research Chair (CRC, #213322 and #230407) program to RJI.
SDM was supported by a Queen Elizabeth II Graduate Scholarship for Science and Technology (QEII-GSST).

A35. ARE HEAD DIRECTION CELL RESPONSES COMMUTATIVE ON A 3D SURFACE?
Julie R. Dumont, Patrick L. Lachance, Jennifer L. Marcroft, Nicholas R. Bovio & Jeffrey S. Taube
University of Western Ontario, London, ON
An animal’s perceived sense of orientation depends upon the head direction (HD) system, which is comprised of HD cells
that discharge when an animal faces a particular direction in the environment; i.e., the preferred firing direction (PFD).
While most research has focused on the neural properties of HD cells in the horizontal plane, animals navigate through 3D
terrains. Previous research examining HD cell responses in 3D has lead to two competing models in predicting how HD
cells respond in different planes: 1) the ‘rotational plane model’, which postulates that as a rat moves from a horizontal
surface onto a vertical one, the cell will transform its frame of reference to its current plane of locomotion by rotating the
horizontal plane by 90° into the vertical plane. Thus, a cell’s PFD in the vertical plane can be treated as a rotational
extension of the floor, where the animal shifts its reference frame to align with its current plane of locomotion; 2) the
‘mosaic model’, which is based on recent findings showing that as rats traverse across vertical corners of a cuboidal
structure, HD cells shift their PFDs by 90° across vertical boundaries (90° CCW shift for leftward crossings and 90° CW
shift for rightward crossings). PFD shifts did not occur across horizontal boundaries.
Both these models make different predictions about how HD cells would respond once they reach the top (horizontal)
surface following routes across vertical boundaries. The rotational plane model predicts that if an animal always rotates its
plane of locomotion (along with the cell’s PFD) onto the next surface, then the cell will fire in a different direction compared
with the floor when the animal reaches the top surface - depending upon the path taken (i.e., firing is not commutative). In
contrast, the mosaic model predicts that a cell’s PFD would remain the same when the rat travels from the floor onto a
vertical surface and then across a second vertical surface before reaching the top surface (i.e., firing is commutative)
because the model argues that cells’ PFDs will shift by 90° around the vertical corner, but not around the horizontal corner.
To test whether cell responses are commutative, we recorded HD cells from the anterodorsal thalamus while rats traveled
different paths to reach the top surface of a cube (floor è wall è top vs. floor è wall è side wall è top). Our results indicate
that the majority of HD cells shifted their PFDs by 90° around vertical corners such that the cells responses on the top

surface remained similar to that on the floor regardless of the path taken by the rats – thus demonstrating commutativity.
These results are more consistent with the mosaic model than the rotational plane model.
	
  
A36. THERAPEUTIC POTENTIAL OF THE LYSINE ACETYLTRANSFERASE, PCAF, IN OBJECT LOCATION
MEMORY DEFICITS OF THE 3xTG MOUSE MODEL OF ALZHEIMER’S DISEASE
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Spatial memory is impaired in Alzheimer’s disease (AD), and epigenetic modifications have demonstrated therapeutic
potential in regulating similar cognitive impairments in rodent models. Histone acetylation is an epigenetic modification that
has been widely studied in memory processes and in AD atrophy linked to dysregulated gene expression. Histone
acetyltransferases (HAT) catalyze histone acetylation and have exhibited beneficial effects for spatial memory in rodents.
Specifically, p300/CBP-associated factor (PCAF) is a HAT implicated in both short- and long-term memory. Previous
literature suggests there may be a bidirectional relationship between PCAF effects on memory processes in AD models.
PCAF activation might improve spatial memory in early stages of AD pathology, but as neurodegeneration continues in an
age-associated manner, PCAF may become ineffective at facilitating memory. The aim of the current study was to
longitudinally examine the role of PCAF in male and female 3xTG AD mouse models to test this hypothesis directly.
Systemic PCAF activation with SPV-106 in young (3 and 6 months) 3xTG mice restored object location memory
impairments, but these beneficial effects diminished once mice reached 9 months of age. Conversely, systemic
administration of embelin, a PCAF inhibitor, reversed the spatial memory deficits in the older 3xTG mice. These findings
suggest that a nuanced approach, with serious consideration of patient age, will be required for epigenetic therapeutic
strategies in AD.
Supported by the Weston Brain Institute.

A37. INCREASED SUSCEPTIBILITY TO SKF 83959-INDUCED ANXIETY IN FEMALE RATS IS CORRELATED TO
THETA FREQUENCY OSCILLATIONS WITHIN THE NUCLEUS ACCUMBENS.
Joshua D. Manduca and Melissa L. Perreault
Department of Molecular and Cellular Biology, University of Guelph, Guelph, ON
The mechanisms underlying increased female susceptibility to develop anxiety disorders are not well understood. Neuronal
oscillations are critical to proper brain functioning, and dysregulation of this activity within the reward circuitry has been
linked to anxiety. In this study, sex differences in neuronal oscillations within the nucleus accumbens (NAc) of rats was
assessed and correlated to anxiety responses induced by the dopamine agonist SKF 83959. Anxiety-like behaviour in
male and female rats was examined in the elevated plus maze (EPM) following administration of three escalating doses of
SKF 83959 (0, 0.1, 0.25 mg/kg s.c., every other day), doses previously shown in male rats to be sub-threshold for inducing
anxiety. During each test, recordings from NAc were obtained to evaluate oscillatory activity at specific frequencies in this
region. Results showed that in the female, but not male, rats the highest dose of SKF 83959 induced anxiety-like behaviour
as evidenced by significantly reduced EPM open arm time. SKF 83959 administration suppressed NAc low frequency
power in both the delta (1-4 Hz) and theta range (>4-12 Hz) in female animals only with no significant effects observed in
the male rats. Furthermore, correlation analysis revealed for each sex a linear relationship between SKF 83959-induced
changes in NAc theta power and anxiety-like responses. Together these findings indicate that female rats are more
susceptible to the anxiogenic effects of SKF 83959 and highlight a potential relationship between anxiety and low
frequency oscillations in NAc.
A38. PREDICTORS OF PHYSICAL ACTIVITY LEVELS ONE-YEAR POST-STROKE: A LONGITUDINAL STUDY
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Physical activity (PA) tends to decrease post-stroke in both the acute and chronic phases of recovery. Age, functional
dependency and pre-stroke PA levels at stroke onset have been shown to predict a stroke survivor’s PA at one year;
however, these variables alone do not explain all the variability between individuals (Olsson et al., 2017). A retrospective
review of 82 stroke survivors (67.8 ± 13.4 years) recruited from three rehabilitation hospitals as part of the Heart and
Stroke Foundations Rehab Affiliates Database was conducted. Patients were included if they had an initial assessment
(<45 days) and a follow-up assessment (275-455 days post-stroke). Stroke severity measured using the NIH Stroke Scale,
presence of other cardiovascular diseases (CVD), functional dependency using the Functional Independence Measure
(FIM) Motor, Cognitive and Total scores, fatigue measured by the Fatigue Assessment Scale and post-stroke depression
captured by the Center for Epidemiologic Studies Depression Scale were included in the analysis. The results of
independent ANOVAs did not reveal an association between PA and depression or fatigue. However, FIM Total (P=0.017),
age (P=0.005) and CVD (P=0.015) were related to post-stroke PA levels. The multiple regression analysis revealed that
FIM Total (P=0.001) and NIHSS (P=0.034) were independent predictors of PA levels one-year post-stroke. However, the
full model only accounted for 20.6% of the between subject variability in post-stroke PA levels indicating that further
research is needed to better understand PA levels after stroke.
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Reference: Olsson, O. A., Persson, H. C., Murphy, M. A., & Sunnerhagen, K. S. (2017). Early prediction of physical activity
level 1 year after stroke: a longitudinal cohort study. BMJ open, 7(8), e016369.
	
  
A39. THE INTERPLAY BETWEEN DOPAMINE RECEPTORS AND SEX HORMONES IN THE DORSAL
HIPPOCAMPUS IN THE MEDIATION OF SOCIAL LEARNING IN MICE
Noah Bass, Jasmin Anthonypillai, Richard Matta, and Elena Choleris
Department of Psychology, University of Guelph, Guelph, ON
Social learning, the process by which information is transferred among conspecifics following social observation or
interaction, is mediated by the dopamine (DA) system. The neurobiological underpinnings that mediate social learning are
poorly understood and may be tested using a social transmission of food preference (STFP) paradigm. Previous research
demonstrates a sex difference in the involvement of dorsal hippocampal (HPC) D2-type DA receptors in social learning in
CD1 mice. Infusions of the antagonist raclopride blocked social learning in only female mice. This suggests an interplay
between steroid hormones and D2-type DA receptors in the dorsal HPC in the mediation of social learning. In this study,
gonadectomized and gonadally intact mice (male and female) are undergoing an STFP paradigm following dorsal HPC
infusions (0.5 µL per hemisphere) of a D2-type DA receptor antagonist, raclopride (18 µg/µL, 20 µg/µL, or saline). If
gonadal sex hormones are directly involved in D2-type DA facilitated social learning, raclopride should block social learning
in castrated males, ovariectomized females, and gonadally intact females, but not in gonadally intact males. Among other
empirical evidence, this is expected because previous research has demonstrated that estrogen treatments enhance social
learning during STFP, and that androgen treatments increase HPC DA release. Previous research has only explored the
role of female sex hormones social learning. This study considers the possibility that both male and female sex hormones
are involved in DA facilitated social learning.
Acknowledgements: Supported by NSERC.
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Memory reconsolidation likely plays a role in the dynamic and flexible storage of long-term memories. This process begins
with reactivation, which can destabilize consolidated memories into a labile or modifiable state and necessitates protein
synthesis-dependent reconsolidation to re-stabilize the memory. Long-term memories most reliably destabilize under
reactivation conditions that present the opportunity for memory updating (i.e. novelty). We have recently reported that
novelty-induced destabilization of object memories is regulated by cholinergic activity in the perirhinal cortex, a brain region
critically involved in object processing. In the present study, we developed a novel behavioural task to demonstrate
measurable behavioural modification following reconsolidation. In this task, we assessed whether contextual information
can become incorporated into an existing object memory if presented immediately following object memory destabilization.
Our data suggests that the context becomes associated with the object memory and, as a result, rats treat the object as
familiar when presented in the context despite not having physically explored the two together. We are currently
investigating the effects of muscarinic receptor antagonism on this behavioural modification, as we predict that the
cholinergic mechanism we have implicated in object memory destabilization is also necessary for memory updating. This
research will help to demonstrate the involvement of reconsolidation and related neural mechanisms in constructive
memory updating.
Acknowledgments: Supported by NSERC.
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Estrogens can rapidly facilitate social recognition (SR). In ovariectomized (OVX) female mice, SR was facilitated within
40min of systemic or dorsal hippocampal administration of 17β-estradiol (E2). Also within 40min, E2 increases dendritic
spine density in CA1 dorsal hippocampal neurons. E2-activated ERK and Akt cell signaling pathways have both been
found to rapidly increase protein synthesis. Dorsal hippocampal activation of both ERK and Akt pathways is needed for the
rapid facilitation of SR by E2 in OVX mice; however, the necessity of protein synthesis has not been examined. Here we
determined the highest dose of protein synthesis inhibitor anisomycin (ANI) that does not block SR when infused in the
dorsal hippocampus of OVX mice 15min prior to testing. We then determined whether this dose of ANI could block the
enhancing effects of E2 in a task where control mice do not typically perform SR. These tasks consist of sample trails
where two conspecifics are presented and one test trial with one novel and one previously encountered conspecific. Tasks
are completed within 40min of E2 administration, enabling investigation of rapid effects of E2. Protein synthesis was found
to be necessary for E2 to rapidly facilitate SR as ANI blocked the facilitation of SR by E2. Finally, to ensure that

transcription was not necessary for SR, another group of mice were infused with transcription inhibitor actinomycin D and
tested for SR. This drug did not impair SR, suggesting translation, but not transcription, is required for rapid estrogenfacilitated SR.
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Histone acetylation, catalyzed by lysine acetyltransferases (KATs), plays a critical role in the transcriptional regulation that
supports mnemonic processes. Dysregulated histone acetylation in Alzheimer’s disease (AD) is associated with repression
of learning and memory genes and expression of apoptotic genes. There is growing evidence that restoring histone
acetylation, by increasing KAT activity, has therapeutic potential. Interestingly, the KAT, PCAF, may function atypically in
AD. While PCAF activation enhances memory in normal rodents, in Aβ-treated rats, PCAF inhibition or KO attenuates ADlike cognitive deficits, suggesting PCAF activity may be detrimental. By longitudinally evaluating the effects of acute PCAF
activation and inhibition on object recognition (OR) memory at 3, 6, 9, and 12 months of age, we show that PCAF
bidirectionally regulates cognition in male and female triple transgenic (3xTG) AD mice. At 3 and 6 months of age, prior to
the development of OR deficits, the PCAF activator, SPV-106, enhanced short- (5min) and long-term (3h) OR, whereas the
PCAF inhibitor, embelin, impaired. At 9 months of age, when OR impairment was first observed, SPV-106 ameliorated the
long-term OR deficit. At 12 months of age, however, SPV-106 induced a short-term OR impairment, while embelin
ameliorated the long-term OR deficit. Our findings reveal a unique and complex role for PCAF in the progression of AD that
has implications for therapeutic strategies.
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  MYELINATION OF MOTOR REGIONS OF SONG CONTROL SYSTEM OF ZEBRA FINCH DURING EARLY
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Because of the similarity between birdsong and human speech development, the developmental schedule of birdsong and
the neural substrate of song production has been well studied in zebra finches (Taeniopygia guttata). Nevertheless, the
myelination schedule of this song control system has not been mapped out correspondingly to that of song behaviour. We
investigated the myelination of the tract between HVC (proper name) and the robust nucleus of the arcopallium (RA), the
song control system regions enabling song production, during different stages of song development in the zebra finch. At
birth, 78 zebra finches of both sexes were randomly assigned to one of four brain collection times during song
development (sensory, sensorimotor, motor, and post-crystallization). Brains tissues were stained with anti-myelin basic
protein antibody (MBP) to visualize the myelin. Myelination was found to be a male-only process, and in males, this
process accelerated after the beginning of the motor stage, when the plastic song was produced. These findings show a
novel large sex-difference in myelination and that myelination of vocal control circuits parallels the development of vocal
control of production of stereotyped sounds.
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Scientists have established a link between gut bacteria and anxiety-like behaviours in animal models and with emotional
brain regions in healthy people. This emerging area of research has scientists and the public starting to take notice of
microbes and the mind. Animals with altered commensal intestinal microbiota, whether germ free (GF) mice, or
conventionally housed animals either treated with probiotics, antibiotics or infected with pathogenic bacteria, all indicate
that rodent behavioural responses are impacted when the bacterial status of the gut is manipulated. Research from our
laboratory and others shows that GF mice, lacking exposure to any microbes, have reduced anxiety-like behaviour and
related molecular changes in the CNS. This study used MRI to examines brain volume differences in male and female GF
mice, GF mice conventionalized by exposure to feces from SPF mice at 5 weeks of age and specific pathogen free (SPF)
C57Bl/6 mice. Brains were perfused at 9 weeks of age and imaged using a 7.0-T MRI scanner. Anatomical images were
analyzed as previously reported (Lerch et al, 2008, 2011). Total brain volume was significantly smaller in GF compared to
SPF mice of both sexes. Previous work by our group has shown elevated levels of stress hormones in GF mice that may
contribute to the observed reduction in hippocampal volumes. In contrast, both male and female GF mice had increased
relative cortical volumes compared to SPF mice. Ongoing analysis of additional brain regions will provide insight into the
role of microbiota in brain development.
1
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The regulated transport of materials in cells is an essential function of all living organisms. In eukaryotes, one main family
of transport regulators is the Rab GTPases. Rab GTPases utilize GTP to move materials throughout the cell by binding to
the membrane of vesicles or endosomes, and trafficking distinct, membrane-associated components throughout the cell.
One member of this large family of proteins is Rab11. Rab11 is responsible for endosome recycling: returning membrane
proteins and receptors from intracellular recycling endosomes to the cell membrane, where these membrane proteins and
receptors may be reused. Although the exact mechanism of Rab11 trafficking is not known, Rab11 appears to be critical
for the development and survival of many organisms. Drosophila mutant for the Rab11 gene are not viable, where lethality
manifests during embryonic development. This early lethality has imposed significant limitations on elucidating the
immediate effects of Rab11 inhibition. Thus, our goal is to engineer a novel method of inhibiting Rab11 in
vivo in Drosophila melanogaster. In order to accomplish this goal, we are taking two approaches. The first involves the
insertion of an optogenetic, light-sensitive Cryptochrome 2 (Cry2) tag into the endogenous Rab11 gene, using
CRISPR/Cas9-induced homologous recombination. Specifically, our goal is to generate a functional Rab11::Cry2 allele
that expresses Rab11::CRY2 protein. The second involves utilizing CRY2-tagged YFP-targeting nanobodies to bind
functional, endogenous, YFP-tagged Rab11.
Both systems promise to provide precise light-responsive spatio-temporal control of Rab11 function in response to bluelight exposure through homooligomeric clustering, which has been shown to inhibit Rab-dependent trafficking. Using
the Drosophila embryo as a model system, we are applying these tools to directly determine the effects of Rab11 inhibition
on Notch signaling, and to ultimately determine the mechanisms that govern Rab11 trafficking.
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Sexual differentiation of the brain is mediated by testosterone (T)-induced imprinting during development, which results in
sex differences in neuroendocrine function and behaviour in adulthood. A recent study revealed that exposing mice to
slightly elevated prenatal T causes deficits in social recognition, which sensitize mice to impairments in social learning as
well as increased aggression and anxiety-like behaviour. The present study aimed to determine the molecular
mechanisms through which prenatal T may exert these effects. We hypothesized that since the transcriptional effects of
androgens and glucocorticoids interact, these mechanisms might include changes in the expression of stress-sensitive
genes in brain regions such as the hippocampus (HPC), as well as changes in the expression of microRNAs (miRNA)
involved in synaptic development and plasticity. CD-1 mice were prenatally treated with sesame oil (vehicle control) or 10
µg T propionate on embryonic days 12, 14 and 16. Mice were then sacrificed on the day of birth and the expression of
candidate stress-sensitive genes and miRNAs in the HPC and overlying cortex were assessed using quantitative PCR.
Most of the candidate RNAs were unaffected; except for miRNA-134 which was selectively down-regulated. miRNA-134 is
localized in hippocampal neurons, where it plays an important role in regulating synaptic development, learning and
memory. Thus, dysregulation of miRNA expression may contribute to T-induced changes in brain development, altering
behaviour in later life.
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Exposure to chronic stressors during adolescence can impair social development and alter the oxytocin system (involved
in social function and corticosterone release). We previously found that adolescent male rats who underwent social
instability stress (SS; daily 1h isolation and return to an unfamiliar peer for 16 days) had altered social behaviour with peers,
corticosterone release in response to social context, and increased oxytocin receptor (OTR) binding density in social brain
regions compared with controls (CTL). Here, we investigated the effects of oxytocin receptor antagonism on corticosterone
release, social behaviour, and neural activity in response to social interaction. We replicated our previous finding of
reduced time spent in social interaction (p=0.026) and increased time spent in social approach (p=0.001) in SS rats
compared with CTL rats. In groups injected with saline, we replicated our previous finding of lower Fos immunoreactivity in
the arcuate nucleus in response to social interaction in SS rats compared with CTL rats (p=0.026). Oxytocin antagonism
reduced the time spent in social interaction with an unfamiliar peer in SS rats (p=0.09), but not in CTL rats. Oxytocin
antagonism increased corticosterone release in both CTL and SS rats (p=0.035), but CTL rats had higher corticosterone

release than did SS rats (p=0.045). SS rats had increased OTR binding density than CTL rats in the paraventricular
nucleus (p=0.034). We conclude that adolescent SS alters the influence of the oxytocin system on social behaviour and
corticosterone release.
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Depression is a highly prevalent, heterogeneous mental disorder. This is evident in the clear individual differences in
symptoms and previous experiences leading to a depressive episode. Chronic stress is considered to play a key role in the
development of depressive illness. In fact, subpopulations of depressed patients present with elevated inflammatory
cytokines, increased neuroinflammation and chronically elevated cortisol levels. Moreover, many patients of this subtype
are treatment-resistant to traditional antidepressants (ADs). Recently, the N-methyl-D-aspartate (NMDA) glutamate
receptor antagonist ketamine, has been shown to provide fast-acting and long-lasting AD action; however, the underlying
mechanism is not understood. Given neuroinflammation gives rise to NMDA receptor agonist metabolites, and
inflammation is elevated in a subgroup of depressed patients, it is hypothesized that ketamine’s antidepressant effect is a
result of its action to reduce neuroinflammation. To first explore individual differences as a basis for future study, twelve
male Sprague-Dawley rats were exposed to the five-day repeated forced swim stress (5d-RFSS) paradigm and were then
exposed to a single session of swim stress, one week after the repeated exposure. We found that 5d-RFSS progressively
increased immobility over the five days and led to an overall increase in immobility after a one-week delay. Moreover, the
twelve rats displayed distinct profiles of low (n = 6) and high (n = 6) mobility, showing individual differences to swim stress.
Together, this provides the basis for upcoming experiments analyzing the effects of repeated stress exposure on
inflammatory profiles and subsequent treatment effects of ketamine in male and female rats. 	
  
A49. HUB DE-ESCALATION IN DRUG NAÏVE FIRST EPISODE PSYCHOSIS: A 7T FUNCTIONAL MAGNETIC
RESONANCE IMAGING (fMRI) STUDY
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Schizophrenia (SCZ) is characterized by inefficient integration of information and disrupted functional brain networks.
Graph theoretical approaches can help explain possible functional and structural brain network alterations. Studies of
anatomical networks in healthy controls (HC) have identified brain areas that differ qualitatively in SCZ. In fMRI studies,
insular dysconnectivity is shown in patients with chronic SCZ and reduced connectivity in left superior temporal gyrus
related to negative symptoms of SCZ at rest. However, the correlation between brain network architecture and
symptomatology of SCZ is unclear. We hypothesize that there is a reduction in hubness of brain areas such as superior
temporal gyrus, insula, dorsolateral prefrontal cortex, and anterior cingulate cortex in patients presenting with first episode
psychosis (FEP). We aim to study the relationship between negative symptoms of SCZ and hubness properties of brain
networks of these patients. In this study, we computed degree centrality maps from rs-fMRI data of 31 drug naïve patients
with FEP and 25 HC. Following our hypothesis, FEPs showed significantly reduced hubness of left insula (p= 0.03, T=
4.82), and left superior temporal gyrus (p=0.03, T= 4.51), compared to HC. Our findings which indicate a disruption in
functional brain networks in major hubs like insula and superior temporal gyrus are consistent with previous findings. The
next step would be to relate negative symptom scores with functional hub disruption measures, to identify how negative
symptoms affect brain network architecture.
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Altered processing of auditory information is commonly seen in developmental disorders like autism spectrum disorder
(ASD). A human gene (CNTNAP2) is highly important for language development, and disruptions in this gene have been
associated with ASD. A novel rodent model for ASD, the Cntnap2-/- rat, was therefore used to study underlying neural
alterations involved in auditory deficits present in ASD. Evoked potentials from the brainstem in response to acoustic
stimuli, termed auditory brainstem responses (ABRs), can be measured to study the development of brainstem conduction
of auditory information. ABRs in response to a range of sound intensities (40–90 dB SPL) were examined in Cntnap2-/-,
Cntnap2+/-, and wildtype rats at three ages (young, adolescent, adult) to better understand how the gene affects auditory
processing at the brainstem level. Results for all sound intensities show that at the cochlear nerve and lateral lemniscus
level of the brainstem, the latencies of ABRs in Cntnap2-/- rats are significantly longer compared to controls at young ages,
but the differences disappear by adulthood. While Cntnap2-/- rats’ ABR amplitudes are not different from controls at the
cochlear nerve level, they are significantly smaller in the lateral lemniscus at the young age and these differences
decrease with age. This data suggests that the deficits in the ABRs of Cntnap2-/- rats are due to delayed development.

Higher auditory pathway structures, such as in the cortex, need to be examined to further understand the impact of the
CNTNAP2 gene knock-out in auditory processing.
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Every year, thousands of bird species make long and costly trips migrating. One of the ways birds orient and navigate for
these costly trips is by using the earth’s magnetic field. The mechanism for how birds integrate and perceive this
information still remains in question. Cluster N, a forebrain region, is active, expressing immediate-early genes, at night in
night-migrating birds. Migrating and non-migrating bird species have been compared for their levels of activation in cluster
N, and comparisons have been made within night-migrating species for levels of activation during the day and night.
Cluster N is consistently active during the night in night-migrating birds. However, no comparisons of activation within the
same species of a night-migrant have been made between birds exhibiting nocturnal migratory restlessness (zugunruhe)
or not exhibiting migratory restlessness. We housed 18 white-throated sparrows in outdoor aviaries. Brains were collected
during the day, or at night. In the night, brains were both collected in birds that were exhibiting migratory restlessness, and
in those that were inactive. Thus, we had birds in three different groups: day (n=5), night migratory active (n=7), and night
migratory inactive (n=6). We are currently using immunohistochemistry to quantify immediate-early gene expression in the
Cluster N of these birds. This study will allow us to determine if Cluster N activity has a circadian cycle during migration
season, regardless of migration behaviour, or if it is more facultatively regulated on a night-to-night basis.
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Cholinergic deficiency, due to dysfunctional basal forebrain cholinergic neurons, is a characteristic of neurodegenerative
disorders, including Alzheimer’s Disease (AD), the most common form of dementia. For example, deficits in the levels of
the vesicular acetylcholine transporter (VAChT) have been detected in early AD compared to age-matched controls. A
number of studies have suggested that cholinergic deficiency can increase AD-like pathology in mouse models. Our
previous work using a mouse model with forebrain-specific deletion of the VAChT showed that long-term cholinergic
deficiency causes global changes in gene expression and alternative splicing in the hippocampus. Decreased expression
of the splicing regulator hnRNPA2B1 leads to the overexpression of BACE1, the enzyme responsible for the formation of
amyloid-β (Aβ), thus increasing Aβ levels. To study the contribution of BACE1 in AD-like pathology in VAChT-depleted
mice, we crossed a forebrain-specific VAChTKO (fbVAChTKO) mouse with a BACE1KO mouse and analyzed the levels of
several proteins that are affected by cholinergic deficiency, such as Aβ, hnRNPA2/B1, GSK3α/β and amyloid precursor
protein (APP). Our results show that BACE1KO;fbVAChTKO mice have decreased Aβ levels in the cortex and do not
present abnormal levels of hnRNPA2/B1 and GSK3α/β that are observed in VAChT-deficient mice. These results suggest
that increased BACE1 levels due to VAChT deficiency contribute to pathological changes in cholinergic-driven AD-like
pathology.
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The synergistic action produced by drugs that block the serotonin reuptake transporter and preferentially activate 5-HT1a
receptors is a possible mechanism implicated in the improved efficacy of newly developed antidepressant drug treatments.
More specifically, evidence suggests that the antidepressant efficacy of the selective serotonin reuptake inhibitor
escitalopram (ESC) can be enhanced by co-administration of the partial dopamine and serotonin 5-HT1a agonist
aripiprazole (ARI). The current research investigated the hypothesis that ARI enhances the effect of ESC through its action
on the 5HT1a receptor by administering the full 5-HT1a antagonist WAY-100635 or agonist 8-OH-DPAT to ESC+ARI treated
rats and measured locomotion in activity chambers and depressive-like behaviours in the modified forced swim test (FST).
Animals coadministered ESC+ARI exhibited a significant reduction in distance moved compared to controls, and this was
enhanced by pretreatment with WAY-100635. Rats pretreated with 8-OH-DPAT prior to ESC+ARI administration
demonstrated restored locomotion within range of control levels. In the FST, animals treated with ESC alone demonstrated
antidepressant-like behaviours, spending significantly less time immobile compared to control. The addition of ARI to ESC
enhanced this effect, while pretreatment with WAY-100635 abolished it. Interestingly, 8-OH-DPAT augmented the
antidepressant-like effects caused by ESC+ARI. Taken together, these results suggest that ARI may enhance the
antidepressant efficacy of ESC through its action on the 5-HT1a receptor.
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Primary theories on the pathophysiology of schizophrenia (SZ) implicate an imbalance of neurotransmitters such as
dopamine (DA) due to DA over-activity or hypersensitivity of dopamine receptor 2 (D2R). D2R is the primary site of action
for antipsychotics, including Lurasidone, which is a powerful D2R antagonist that blocks binding sites without activating
them. Lurasidone’s full mechanism of action is incomplete. Neurotrophic factors (NTFs) cerebral dopamine NTF (CDNF)
and mesencephalic astrocyte-derived NTF (MANF) belong to a novel class of NTFs involved in the maintenance,
differentiation, and survival of DAergic neurons. This study examined CDNF and MANF as therapeutic targets for SZ by
examining their mRNA expression levels after treatment with Lurasidone in vitro and in vivo. Differentiated SH-SY5Y cells
were treated for 24 hours with 100 or 1000 mg/mL of Lurasidone. Sprague-Dawley rats were treated with 2mg/kg of
Lurasidone daily for 7 days. Rats were sacrificed and the substantia nigra, striatum, prefrontal cortex and cortex were
collected. RT-qPCR found that Lurasidone significantly increased the mRNA expression of CDNF and MANF in in vitro and
in vivo. Our results suggest that Lurasidone may attenuate the symptoms of SZ through the upregulation of CDNF and
MANF and can aid in determining the potential role of NTFs in SZ and other neuropsychiatric disorders. Future research
should analyze how CDNF and MANF are affected in patients with SZ. This will allow further understanding of the
pathophysiology of SZ and lead to more efficacious treatment.	
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Examinations of the Parkinson’s disease(PD) brain transcriptome so far have mostly been limited to non-CNS or cadaveric
sources of tissue, where investigation is likely to be at best a proxy of the ongoing disease process in the living brain.	
  Small
volume brain biopsies that can be safely obtained during deep-brain stimulation surgery for PD offer a novel and safe
alternative to these more traditional biological specimens. We hypothesized that RNA sequencing of total RNA in cortical
samples taken from living PD patients would reveal major gene expression and sequence alterations when compared to
controls. RNA extracted from cortical biopsies in 6 PD patients and 6 controls was sequenced and analyzed for differential
expression using edgeR (v.3.8.6). Pathway enrichment and induced network modules analyses were performed using
several freely available analysis tools including ConsensusPathDB and Cytoscape. At an FDR threshold of <0.05, 763
differentially expressed genes were identified. Pathway analysis showed enrichment of genes responsible for regulating
inflammatory response processes, tumor necrosis factor production and the innate immune response including IL-10, IL-1B
and CD44. Interestingly, induced network analysis revealed a robust network surrounding the NF-κB complex. This is the
first known demonstration of differential CNS gene expression in living PD. Alterations in gene expression in approximately
4% of detected genes offer the potential to identify new biomarkers which may become critical tools in the management of
PD and other neurodegenerative diseases.
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Alzheimer’s disease (AD) is the leading form of dementia. It has previously been suggested that the deposition of toxic
peptide beta-Amyloid (Aβ) in the brain parenchyma is a critical early event that leads to progression of AD. However, the
compartment responsible for Aβ secretion remains unknown. Aβ has been shown to collect within lysosomes prior to
accumulation within extracellular plaques in AD brain tissue. Furthermore, investigation of plaque components has
revealed the presence of many active lysosomal enzymes. Secretory lysosomes are therefore hypothesized to mediate
calcium-dependent exocytosis of Aβ. To study this, secretory lysosomes of live, cultured neurons were fluorescently
labeled and subsequently loaded with fluorescent Aβ. During Total Internal Reflection Fluorescence Microscopy (TIR-FM),
transient calcium-dependent exocytosis was induced, and time-lapse videos were acquired. Preliminary results
demonstrate that lysosomes undergo calcium-dependent exocytosis in cultured neurons. By the year 2050, there could be
more than 130 million new cases of AD worldwide. Understanding the mechanisms underlying Aβ secretion would facilitate
the development of targeted treatments for AD, which are essential to preventing future disease progression.
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Executive dysfunction is the most persistent long-term deficit associated with individuals who have experienced a sportrelated concussion (SRC). Current assessments of SRCs fall short of identifying the mechanisms associated with
executive dysfunction. In the proposed research, individuals with a SRC and their age- and sex-matched controls- will
complete a visuomotor transformation-learning task during the acute- (i.e., 0-6 days post-concussion), sub-acute (i.e., 1015 days post-concussion), and chronic (i.e., 30+ days post-concussion) stages of injury recovery. Adaptation (i.e., change
in motor response to a new stimulus) to a visuomotor transformation provides a novel method to examine whether a SRC
differentially impacts implicit (i.e., unconscious, non-executive control) and explicit (i.e., conscious, executive control)
adaptation processes. I hypothesized that executive function is necessary for adaptation and becomes deficient after a
concussion. Previous SRC studies have shown a persistence in executive dysfunction, thus I predicted that a SRC will
impair explicit learning in the acute- and sub-acute stages of injury recovery; whereas, little to no effect is expected to be
observed for implicit learning. This persistence in executive dysfunction will contrast the fast return to baseline measures
seen in the current sideline concussion assessment tools (i.e., SCAT-5). Additionally, it is proposed that the initial rate of
learning adaptation will negatively correlate to recovery time (i.e., number of days it takes to return to play).
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Mitophagy is a selective form of autophagy which serves to target and rid the cell of damaged or superfluous mitochondria.
The process is central to preventing the accumulation of defective mitochondria and is particularly important in neurons,
which rely exclusively on mitochondria to sustain their immense metabolic needs. Dysregulation of these autophagic
processes is believed to contribute to the neurodegeneration seen in such disorders as Parkinson’s disease and cerebral
ischemia. However, further understanding of the role of neuronal autophagy under stress conditions, and the relevant
players involved in this process is required. Tumour- protein 53-induced nuclear protein 2 (TP53INP2) has a bi-functional
role as a modulator of autophagy and gene transcription. This protein was shown to participate in non-neuronal autophagy,
however its role in mitophagy is not well understood. Furthermore, due to its high protein expression in the central nervous
system, we believe that TP53INP2 is key player in neuronal autophagy and mitophagy. Initially, we used HeLa cells to
investigate the protein’s response to mitochondrial stress using CCCP, an established mitophagy inducer. In doing so, we
demonstrate through confocal microscopy that TP53INP2 responds to mitochondrial stress by shuttling out of the nucleus
and co-localizing with autophagosomal protein LC3. Additionally, through immunoblotting, we show that primary cortical
neurons subjected to hypoxic conditions for up to 24 hours show steady increases in LC3-II, and thereby in autophagy
induction with time. This result demonstrates that the autophagy induction under hypoxic stress likely plays an important
role during cerebral ischemia, but we need to determine whether this response is neuroprotective. Moving forward we plan
-/to use primary cortical neurons from TP53INP2 mice to determine whether autophagy/mitophagy is attenuated in
response to CCCP or hypoxic stress, and thereby determine if TP53INP2 is necessary for neuronal autophagy/mitophagy.
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Introduction: Activating Transcription Factor 4 (ATF4) is a proapoptotic transcription factor in neurons. The expression of
ATF4, as well as its downstream gene targets has been implicated in both in vivo and in vitro models of Alzheimer’s and
Parkinson’s Disease. Furthermore, the combined effect of ATF4 overexpression and oxidative stress has been correlated
with a reduction in neuronal glutathione (GSH) levels. One of the important precursors for regeneration of GSH in the cells
is NADPH produced in the Pentose Phosphate Pathway (PPP), which is the preferred pathway for glucose metabolism in
neurons.	
  
Hypothesis: We hypothesize that expression of ATF4 will cause neuronal cell death by affecting the regenerative ability of
GSH in the cells.
Materials and Methods: Primary cortical neurons are extracted from embryonic day 13 (E13) wild type (WT) and ATF4deficient mice. Neurons are treated with various compounds and different parameters such as GSH, reactive oxygen
species (ROS), glutathione reductase (GR) activity and NADPH levels are measured and compared between the two
genotypes.
Results: Neurons were treated with BSO to block the synthesis of GSH. Although blocking de novo synthesis of glutathione
caused a reduction in both WT (n=5) and ATF4-KO neurons (n=5) (p-value<0.001), the WT cells showed a more significant
loss compared to the KO cells (p-value=0.002).
Discussion and Conclusions: Currently we have evidence that ATF4-deficient neurons are more resistant to depletion of
GSH reserves after blocking de novo synthesis of GSH using BSO. Future studies intend to elucidate the mechanism
behind this progressive loss of GSH in the presence of ATF4 by specifically comparing the oxidative processes, the activity
1

of glutathione reductase and the level of NADPH in both wildtype and ATF4-deficient neurons. Furthermore, the kinetics of
the GSH loss in both the WT and ATF4-KO cells will be investigated.
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Cyclin-dependent kinase 5 (Cdk5) is a multifunctional protein kinase whose role has been implicated in Parkinson’s
disease (PD) through oxidative stress. Activation of Cdk5 requires association with neuronal regulatory subunits, p35, p39
or p25. Normal activation of Cdk5 by p35 or p39 is essential for vital cellular processes such as migration and survival.
During oxidative stress increased intracellular calcium levels activate the enzyme calpain, which cleaves p35 into p25. P25
has a higher affinity for Cdk5 and a functionally longer half-life that causes p25 to hyperactivate Cdk5 in disease states.
The Cdk5/p25 complex becomes toxic by hyperactivating Cdk5 and phosphorylating multiple proteins and transcription
factors, ultimately resulting in neurodegeneration. Thus, hyperactive Cdk5, specifically Cdk5/p25 complex activity, is a
crucial target in preventing oxidative stress induced toxicity and apoptosis.TP5 is a truncated 24 amino acid peptide
designed to specifically inhibit p25. Using the 6-OHDA lesioned rat model of hemi-parkinsonism we assessed if TP5 could
produce neuroprotective effects. Behaviourally we investigated motor coordination using fixed speed rotarod, beam walk,
and amphetamine induced rotations. Our results demonstrated that Cdk5/p25 specific inhibition using TP5 was able to
prevent PD-like motor abnormalities in 6-OHDA lesioned animals. This finding further implicates Cdk5/p25 hyperactivation
in the pathophysiology of PD and suggests TP5 as a potential protective therapeutic for the treatment of PD and other
neurodegenerative diseases. Funded by CIHR.

A61. PATIENT-DERIVED GLIOBLASTOMA CELLS ARE SUSEPTIABLE TO INTRATUMORAL MODULATION
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Intratumoral modulation therapy (IMT) is a putative new treatment modality for the aggressive brain cancer glioblastoma
(GBM). IMT delivers non-ablative electrical stimulation directly into tumor-affected brain regions to induce tumor cell death.
We have shown that low amplitude, intermediate frequency IMT reduces GBM burden in a syngeneic rat GBM model,
however there is no direct evidence that human tumor cells would respond similarly to IMT. This study is designed to
quantify IMT efficacy in patient-derived tumor cells. Glioblastoma (GBM) cells were obtained at the time of surgical
resection and subsequently cultured in 2D and 3D culture conditions. Low passage (2-10) GBM tumor cells, neurospheres
and rat embryonic neurons received 72 hours of IMT using a sinusoidal waveform (200 kHz, 4V peak-to-peak). Treatment
effect was assessed using MTT, flow cytometry detection of apoptotic markers and immunolabeling of cleaved-caspase3.
IMT produced caspase-dependent apoptosis, with a significant (>30% vs. sham; p<0.01) reduction in GBM cell viability for
each patient tested. IMT however, did not affect the viability of neuronal cultures. Analysis of electric field maps under in
vitro treatment conditions revealed that the minimum sought field intensity threshold of 1 V/cm encompassed 30% of
treated cultures. All three patient-derived GBM cell lines are sensitive to IMT above field intensity of 1 V/cm. These results
will guide development of customized bioelectrodes for optimal IMT tumor coverage to maximize efficacy as a novel
therapeutic approach to treating GBM.

A62. BASAL FOREBRAIN CHOLINERGIC NEURONS DISPLAY AGE-RELATED AXONAL TRANSPORT DEFICITS
THAT ARE AMELIORATED BY AXONAL NEUROTROPHIN STIMULATION
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Profound and early basal forebrain cholinergic neuron (BFCN) degeneration is a hallmark of Alzheimer’s disease (AD).
BFCNs depend for their survival and function on neurotrophins such as nerve growth factor (NGF) and brain-derived
neurotrophic factor (BDNF) which are retrogradely transported from BFCN target tissues. In AD, NGF-immunoreactive
material is found at abnormally high levels in BFCN targets like cortex and hippocampus and is reduced in basal forebrain,
implicating dysfunctional axonal transport of neurotrophins in AD. Age is the greatest risk factor for developing AD, yet the
influence of age on BFCN axonal transport is poorly understood. E18 rat basal forebrain or cortical neurons were cultured
in microfluidic chambers for 4 weeks. DIV7 neurons were classified as “young” and DIV21 neurons as “aged”. Quantumdot labeled neurotrophins or a mitochondrial tracer were added to axons. Transport dynamics were analyzed using Image
J. Significantly more mitochondria were transported in BFCNs compared to cortical neurons, most moving retrogradely.
Once aged, retrograde transport of BDNF and mitochondria was impaired in BFCNs but not in cortical neurons. Providing
NGF+BDNF rich medium to BFCN axons while starving cell bodies of neurotrophins rescued transport. These results show
that neurotrophin and general axonal transport are impaired in aged BFCNs. BFCNs’ unique susceptibility to age-induced

axonal transport deficits coupled with their reliance on axonal transport for proper function may explain their vulnerability to
age-related disorders like AD.
Acknowledgements: Supported by an OGS scholarship to AS and grants from CIHR and the Alzheimer Society of Canada
to MF.

A63. THE ROLE OF STRESS-INDUCIBLE PROTEIN 1 (STI1) IN CELLULAR RESILIENCE AND ALZHEIMER’S
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Stress-inducible protein 1 (STI1) is a cochaperone for Hsp70/Hsp90 and secreted STI1 can signal via the Prion protein
C
(PrP ). Deletion of STI1 in mice is lethal and STI1 haplo-sufficient neurons are less resistant to insults by oxidative stress
C
and β-amyloid oligomers (AβO). AβO, a major toxin in Alzheimer’s disease (AD), binds to PrP triggering neuronal toxicity,
which can be attenuated by extracellular STI1 treatment, or overexpression of STI1. We generated several mouse lines
targeting STI1, including an overexpressing mouse line (TgA) and a line with hypomorphic alleles (∆TPR1), lacking exons
2 and 3. We crossed these lines with the 5XFAD (FAD) mouse model of familial AD, overexpressing mutant Amyloid
precursor protein. We used biochemical and cell biology assays to characterize these lines and investigated hippocampal
amyloidosis and neurodegeneration. Surprisingly, mice overexpressing STI1 presented faster and increased amyloidosis.
Immunostaining suggests accumulation of extracellular STI1 and Hsp90 around plaques of TgAFAD mice. ∆TPR1 mice
have 75% less mutated STI1 protein and show significant reduction in levels of several STI1-Hsp90 clients, including
glucocorticoid receptor and tau. Cells derived from these mice are also less resistant to stress. Our preliminary results
indicate a complex role for STI1 in cellular resilience and reveals a novel role for Hsp90/STI1 chaperone machinery in
amyloidosis. The mouse lines we generated will be critical to understand physiological and pathological roles of STI1 in
several models of protein misfolding diseases.
Acknowledgements: Funding by CIHR, NSERC, OGS, ALS Canada, Alzheimer’s Society
A64. INHIBITION OF NEUROSTEROID SYNTHESIS IMPAIRS MEMORY AND DYSREGULATES DENDRITIC
MORPHOLOGY OF CA3 HIPPOCAMPAL NEURONS IN MALE 3XTG-AD MICE
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Gonadal steroid hormones naturally decline with age, and this is associated with an increased risk for the development of
Alzheimer’s disease (AD). Men are considerably less likely to develop AD compared to women, which may be due to the
gradual decline in testosterone levels in aging men, while the menopausal decline of ovarian steroids in women is more
abrupt. Recent evidence suggests that 5α-reduced metabolites of testosterone may contribute to neuroprotection
conferred by their parent androgen. In this study, we investigated the effects of inhibiting synthesis of testosterone-derived
neurosteroids on object recognition memory (ORM) and hippocampal dendritic morphology in male triple transgenic AD
mice (3xTg-AD). Male 6-month old wild-type (WT) or 3xTg-AD mice received daily injections of finasteride (FIN; 5αreductase inhibitor; 50mg/kg i.p) or vehicle (18% β-cyclodextrin) for 20 days. Female WT and 3xTg-AD mice only received
vehicle injections. FIN treatment in males differentially impaired ORM after short-term (3xTg-AD only) or long-term (3xTgAD and WT) retention delays. Dendritic spine density (DSD) and dendritic branching of pyramidal neurons in the CA3
hippocampal subfield were reduced in 3xTg-AD females compared to WT females, while FIN decreased DSD in both WT
and 3xTg-AD males. Dendritic branching was significantly reduced by FIN only in 3xTg-AD males, abolishing the sex
difference. These results suggest that 5α-reduced neurosteroid metabolites of testosterone may contribute to the relative
protection against the development of AD observed in men.
Acknowledgements: Supported by NSERC.
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Electroencephalography (EEG) is necessary for the definitive diagnosis of epileptic seizures. The 10-20 electrode
placement grid is an internationally accepted standard used in humans. Each named 10-20 electrode location indicates a
specific cortical location. A similar standardized protocol is lacking in dogs, hindering the use of EEG as a diagnostic tool in
veterinary medicine. This study proposes that there are sufficient neuroanatomical similarities shared between humans

and dogs to design an analogous grid for dogs. An extensive literature review identified cortical lobes in terms of location
and function using the sulci and gyri of the canine brain. The occipital lobe and visual areas appear to be the most
comparable between humans and dogs. Association areas located in the temporal lobes of the human brain also appear to
be located in ventral-caudal regions of the temporal lobe in dogs. Stimulated voice areas involve anterior temporal regions
in humans and dogs, suggesting similarly located auditory cortex regions in both. Motor regions of the frontal lobe in
humans extend to areas of the posterior and anterior gyrus sigmoideus in dogs. Based on this review, a placement grid is
proposed for dogs using an analogous electrode nomenclature. Next steps will be to prospectively validate the grid in dogs
using advanced imaging. In the future, establishing functional similarities between the human and dog EEG will support
significant advancements in canine epilepsy and EEG with translational implications.
Acknowledgments: Supported by the University of Guelph Graduate Excellence Entrance Scholarship (GEES), the Ontario
Veterinary College (OVC) MSc Scholarship and OVC Pet Trust.
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Following chronic stress, the brain’s stress response system undergoes habituation that decreases subsequent responses
to the specific stressor. Dysregulation of this habituation has been implicated in neuropsychiatric diseases, such as
depression and anxiety. The activation of the hypothalamic-pituitary-adrenal (HPA) axis —a hallmark of the stress
response—relies on the release of corticotropin releasing hormone (CRH) from neuroendocrine neurons in the
paraventricular nucleus of the hypothalamus (PVN). As glutamate is the predominant excitatory neurotransmitter at these
PVN-CRH synapses, changes in glutamatergic transmission at the synaptic level help inform alterations of the HPA axis at
the hormonal and behavioural level. We hypothesize that habituation of the HPA axis to a repeated stressor involves
decreases in the strength of glutamate synapses onto the HPA axis output neurons. Using patch clamp electrophysiology
in ex vivo mice brain slices, we investigated synaptic changes in PVN-CRH neurons following the well-established mouse
model of chronic stress, repeated restraint stress. We found that in naïve mice the excitatory post synaptic currents
(EPSCs) exhibited fast kinetics; however, after habituation to repeated stress a second population of EPSCs emerged with
slower kinetics. Here, we use electrophysiology and pharmacology approaches to characterize this slow population and
determine how changes in EPSC kinetics affect stress habituation of the HPA axis.
Acknowledgments: Supported by OGS.
A67. GLUCOCORTICOID REGULATION OF G-PROTEIN COUPLED ESTROGEN RECEPTOR (GPER) EXPRESSION
IN IMMORTALIZED HIPPOCAMPAL NEURONS
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Estrogens exert neuroprotective and neurotrophic effects within the hippocampus. A recently identified G-protein coupled
estrogen receptor (GPER) has been shown to mediate some of these effects. Recent studies indicate that GPER activation
may elicit sexually-dimorphic effects on anxiety and cognitive behaviour in rodents. The regulation of GPER expression
and activation, however, remains poorly understood. Two novel lines of retroviral T antigen immortalized murine
hippocampal neurons, mHippoE-14 and mHippoE-18, have been generated and characterized for their rapid proliferation
rates, and expression of neurotransmitter and neurosteroid receptor mRNAs. These cell lines are phenotypically distinct
and both exhibit high levels of GPER and glucocorticoid receptor (GR) expression, but only mHippoE-14 cells express the
androgen receptor (AR). Since stress has been shown to exert profound effects on anxiety and cognitive behaviours, we
tested the hypothesis that glucocorticoids might regulate GPER expression, in both the mHippoE-14 and mHippoE-18 cell
lines. Cells were treated with 10nm dexamethasone, a potent synthetic GR agonist. Changes in GPER protein expression
were examined 10 minute, 1 hour, and 24 hours later. Preliminary findings indicate that GPER expression is
downregulated in mHippoE-14 and upregulated in mHippoE-18 at 24 hours after dexamethasone exposure.
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The steroid hormone 17β-estradiol (E2) rapidly influences synaptic activity and plasticity in the rodent forebrain. Expression
of aromatase, the enzyme responsible for the synthesis of estrogens from androgen precursors, has been well described
in the sensory neocortex of primates and mice and in the hippocampus and subcortical regions of rats. To date, there are
no reports of aromatase expression in the neocortex of adult rats. Thus, we examined the expression pattern and cellular
localization of aromatase in the neocortex of adult male rats using 3,3’-diaminobenzedine immunohistochemistry (DAB
IHC) and immunofluorescence. Preliminary data reveal that aromatase is expressed throughout the medial prefrontal
cortex (mPFC), primary somatosensory cortex (S1), primary auditory cortex (A1), and primary visual cortex (V1). In all
regions, aromatase immunoreactivity appears to be restricted to the perikarion. Colocalization studies show that aromatase
is expressed by neurons across cortical layers II-VI. DAB IHC data show that, in A1, the number of aromatase-expressing
cells increases linearly across cortical layers and does not differ significantly between hemispheres. Preliminary data

suggest a similar pattern of aromatase expression in V1. These findings indicate that the adult rat neocortex is highly
enriched with aromatase and is, thus, a site of E2 synthesis. Ongoing experiments center on examining the colocalization
of cortical aromatase with markers for glia and glutamatergic cells.
Supported by NSERC and CIHR.

A69. CORTICAL REGULATION OF GLUTAMATE-MEDIATED CALCIUM ION FLUX IN NEURONS AND
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The teneurins are a family of four highly conserved transmembrane proteins involved in the regulation of synaptic adhesion,
organization, and neuronal function. Towards the carboxyl tail of the teneurin protein exists a bioactive peptide sequence
termed ‘teneurin C-terminal associated peptide’ (TCAP). Following a proteolytic cleavage event, free TCAP may function
independently to that of teneurin in a manner indicative of a neuropeptide hormone. Upon binding to its receptor, adhesion
G-protein-coupled receptor subfamily latrophilin (ADGRL), TCAP could potentially activate downstream signalling
cascades involved in the communication between neurons and astrocytes. Our findings suggest TCAP has actions on
2+
astrocytic Ca ion flux via modulation of glutamate-mediated signalling mechanisms. Treatment with TCAP-1 in C8D1A
2+
astrocyte monoculture showed significant increases in intracellular Ca concentrations, a response not observed in
2+
neuron-astrocyte co-culture. Patterns of increased intracellular Ca oscillations were induced both by glutamate and
2+
TCAP-1 in C8D1A astrocytes. Glutamate receptor antagonism ablated this Ca effect. We found no variation in
intracellular glutamate concentrations across neurons or astrocytes when treated with TCAP-1 over vehicle. This suggests
2+
TCAP may exert its effects on astrocytic Ca movement by mechanisms of glutamate release rather than glutamate
2+
biosynthesis. Thus, this studied aimed at elucidating the actions of glutamate-mediated Ca signalling by TCAP-1 in
C8D1A astrocytes and N38 neurons.
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For several decades, lithium has been the drug of choice to treat bipolar disorder, which is thought to affect 1-5% of the
global population. Despite its extensive use, the molecular mechanisms underlying the ability of lithium to stabilise mood
remain unclear. As a result, we used the acutely prepared hippocampal (HP) slice preparation to replicate two previously
studied cellular effects of lithium. First, we perfused HP slices with various concentrations of LiCl (0, 5, 10, 20 mM) for 20
minutes, whilst recording field potentials (FPs) from the CA1 dendritic field. Although synaptic transmission was not
affected by lower concentrations, 20 mM of LiCl was able to provoke a sharp decrease (~40%) in FP amplitude, which
generally disagrees with earlier reports that observed enhanced FPs under similar conditions. Second, we applied 5 mM
LiCl to HP slices for 1 h, and then used Western blotting to measure phosphorylation of the microtubule stabilising protein
tau (given that LiCl inhibits GSK-3, which is a key regulator of tau phosphorylation). Lithium treatment caused a marked
decrease (~20%) in phosphotau levels, which agrees with the pattern seen in earlier work using cultured neurones. By
attempting to replicate within our HP slice preparation a pair of physiological changes previously shown to be caused by
acute LiCl, we have established a foundation for subsequent efforts aimed at identifying the molecular pathways
responsible for lithium’s therapeutic effects.
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Fragile X syndrome (FXS) is an inherited form of intellectual disability and a leading cause of autism. The underlying
pathophysiological feature of FXS involves loss of the FMRP protein due to fmr1 gene silencing leading to enhanced
glutamatergic signaling, synaptic dysfunction, oxidative stress and mitochondrial dysfunction. However, the biochemical
signaling pathways involved in the altered cellular signaling in FXS are mostly unknown. In this study, we studied a role of
the poly (ADP) ribose dependent mechanism in the Fragile X knockout mouse model and in primary astrocyte cultures
-/obtained from FMRP mice. Poly (ADP) ribose polymerase-1 (PARP-1), an important enzyme of poly(ADP)-ribosylation
with a key role in the regulation of transcription and the development of excitotoxicity is associated with the pathogenesis
-/of various disorders of the CNS. Immunoblot analysis of PARP-1 protein levels in vivo from FMRP mice and in vitro with
primary cortical astrocytes showed PARP-1 cleaved products. A significant increase in the levels of 89kDa protein
fragments was observed at postnatal day-7 and -14 in the hippocampus and the cortex. However, no significant change
-/was observed at postnatal day 21 in both the hippocampus and cortex. Analysis of FMRP primary astrocytes culture
showed a significant increase in 89kDa PARP-1 cleaved fragments as compare to the wild type astrocytes. Our findings

suggest that PARP-1 activation and cleavage is an important event in the pathology of FXS and may be involved in FMRP
dependent downregulation of glutamate receptors and transporters in the pathophysiology of FXS.
Support: Brain Canada Foundation and Azrieli Foundation

A72. LONG-TERM EFFECTS OF TESTOSTERONE AND SURGICAL STRESS ON HIPPOCAMPAL DENDRITIC
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Gonadal steroid and stress hormones induce profound changes in hippocampal dendritic morphology that may contribute
to cognitive deficits and the development of neurological disorders. Previous work in our lab has shown that orchidectomy
(ORCH) increases apical dendritic branching of pyramidal neurons in the CA3 hippocampal subfield compared to shamoperated controls 2-months post-surgery. Ongoing work from our lab shows that ORCH males display similar changes at
10-days post-surgery, while testosterone (T) replacement partially restores CA3 dendritic branching back to levels of intact
controls. This is consistent with previous work showing that short- and long-term recovery of dendritic morphology following
ORCH or sham surgery in mice is dependent on circulating T levels. However, the long-term effects of T replacement in
male rats remain unknown. We hypothesized that T replacement will aid in the long-term recovery of dendritic morphology
in male rats after surgical stress. To test this hypothesis, dendritic morphology of pyramidal neurons in the CA1 and CA3
hippocampal subfields was analyzed in adult male rats sacrificed 1-month following ORCH, ORCH with T replacement
(ORCH+T) or sham surgery. Consistent with previous findings, ORCH rats displayed increased CA3 branching compared
to the sham controls, with a similar pattern observed in ORCH+T rats. No differences were seen in CA1. These results
suggest that there are important interactions between stress and T that contribute to the regulation of hippocampal
dendritic morphology.
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A73. IN VIVO MODULATION OF MICROGLIAL ACTIVITY USING CHEMOGENETICS
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Microglia, the immune cells of the central nervous system, survey their surroundings and respond to external stimuli to
maintain homeostasis in the brain. To do this, microglia express an array of receptors that allow them to receive and
respond to signals from neighboring cells. Many of these receptors are G-protein coupled receptors, which regulate a
variety of microglial functions through different signalling pathways. Gi receptors have been shown, for example, to
modulate microglial phagocytosis and chemotaxis. We have generated mice expressing either Gq (hM3Dq) or Gi (hM4Di)
Designer Receptors Exclusively Activated by Designer Drugs (DREADDs) selectively in microglia. These mutated
muscarinic receptors no longer respond to their endogenous ligand acetylcholine, but they can be activated by low doses
of clozapine-N-oxide (CNO) or clozapine, which at these doses are inert at other receptors. In hM4Di mice, the
recombinant receptor is expressed selectively in microglia, but not in neurons or astrocytes. Remarkably, activation of Gi
signalling, by intraperitoneal injection of CNO, did not cause any major modification in mouse locomotion, sociability,
depressive-like, or anxiety-like behaviour, implying that activation of this signalling pathway does not affect baseline
behavior. We are currently further validating this new mouse line and determining whether activation of microglial Gi
signalling can regulate neuroinflammation in the LPS model and in mouse models of neurodegeneration.
Acknowledgements: Supported by CGSM, CIHR, Alzheimer’s Society of Canada.
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A74. THE EFFECTS OF A SINGLE HIPPOCAMPAL SEIZURE ON LONG-TERM POTENTIATION IN THE MOUSE
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Temporal lobe epilepsy commonly originates from the hippocampus located in the temporal lobe. Temporal lobe seizures
are associated with postictal (post-seizure) loss of memory and learning likely by disruption of hippocampal synaptic
function. In this study, we investigated the effect of an electrographic seizure on hippocampal long-term potentiation (LTP).
LTP is a long-lasting increase in synaptic transmission, commonly used as a model of memory. We hypothesized an
afterdischarge (AD) or electrographic seizure in the hippocampus will disrupt hippocampal LTP in awake, freely moving
animals. In chronically implanted mice, basal dendritic field excitatory postsynaptic potentials (fEPSP) in hippocampal CA1
were studied before and after theta-frequency burst stimulation (TBS; 4 trains of 10 bursts at 200 Hz interval, each burst
with 10 pulses at 100 Hz). Basal dendritic LTP of was reliably elicited after TBS. In some experiments, a hippocampal AD
of 2-31 s duration was delivered though a stimulating electrode different from the TBS electrode, at 1 h before TBS. An AD
resulted in postictal depression of the fEPSP for 5-30 min. A preceding AD, compared to no AD, had an apparent initial
dampening effect on LTP, which was found to be statistically significant; this initial effect lasted for 30 min post-TBS. These
findings indicate that an AD, evoked 1 h before TBS, has a significant effect on LTP. Preliminary results suggest that an

AD evoked 1 day before TBS had no significant effect on LTP. The dependence of LTP on ADs of longer duration remains
to be studied.
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Neurons are associated with high metabolic demand, and an imbalance in the production or clearance of reactive oxygen
species can lead to oxidative stress (OS) and neuronal damage. To combat the detrimental consequences of OS in the
brain, neurons have established anti-stress mechanisms including activation of the EGFR, which in turn is implicated in
tumorigenesis. We have recently reported that the neuronal adaptor protein ShcD is upregulated in human gliomas along
with EGFR, and that it facilitates ligand-independent phosphorylation of the EGFR, similar to the effect of peroxide. We
have now determined that ShcD synergizes with OS to modulate EGFR phosphorylation. Using the COS1 model cell
system, we demonstrate that ShcD-induced EGFR phosphorylation is enhanced following peroxide-induced OS, and that
this effect is dependent on the interaction between ShcD and EGFR. As the related adaptor ShcA has previously been
implicated in OS signaling via its amino-terminal Collagen Homology 2 (CH2) region, we investigated whether this
comparable region present within ShcD might harbour OS-response elements. Using CH2 truncation mutants, we show
that loss of this region disrupts EGFR phosphorylation under conditions of induced OS. Lastly, we profiled the response of
EGFR following peroxide-induced OS in SH-SY5Y human neuroblastoma cells stably expressing ShcD and found that
ShcD increases OS-mediated phosphorylation of the EGFR when bound to the receptor. Our findings reveal a novel role
for the ShcD adaptor in regulating OS signaling in neuronal cells.
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A76. MUSCARINIC RECEPTOR ISOFORMS DIFFERENTIALLY MODULATE THE EXCITABILITY OF MEDIAL
PREFRONTAL CORTEX LAYER VI NEURONS
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Pyramidal neurons located within layer VI of the medial prefrontal cortex (mPFC) are important regulators of prefrontal
cognitive networks. This role is facilitated by acetylcholine activation of nicotinic and muscarinic receptors, which acutely
modulate the excitability of mPFC layer VI neurons. While the function of nicotinic receptors has been extensively
characterized, the function of muscarinic receptors on mPFC layer VI neurons is not well understood. In this study, we
used whole-cell electrophysiology to demonstrate that muscarinic receptors induce both excitatory and inhibitory
responses in active mouse mPFC layer VI neurons. While the excitatory responses maintain similar magnitudes
throughout postnatal development, inhibitory responses are significantly greater during early postnatal life than in
adulthood. Pharmacological experiments, in which specific muscarinic receptor isoforms were inhibited, revealed isoformspecific contributions toward the observed muscarinic responses. For example, initial muscarinic excitation responses
were mediated solely by the M3 receptor isoform, which is selectively expressed within deep layers of the cerebral cortex.
Conversely, muscarinic inhibition responses were mediated by all three of the M1, M2, and M3 receptor isoforms, while
delayed muscarinic excitation responses were mediated by both the M1 and M3 receptor isoforms. Collectively, our
findings demonstrate that muscarinic modulation of mPFC layer VI neuron excitability is mediated via specific contributions
of each muscarinic receptor isoform.
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A77. NORADRENALINE DISINHIBITS CORTICOTROPIN RELEASING HORMONE NEURONS OF THE
HYPOTHALAMUS-PITUITARY-ADRENAL AXIS FROM INHIBITORY GAMMA-AMINOBUTYRIC ACIDERGIC
SYNAPTIC INPUT VIA A PROSTAGLANDIN E2-DEPENDENT PATHWAY
1
1
1
Meagan Wiederman , Zahra Khazaeipool , and Wataru Inoue
1
Department of Physiology and Pharmacology, Robarts Research Institute, Western University, London, ON
Stress exacerbates mental illnesses. Producing better mental illness treatments demands an understanding of the
mechanisms that regulate stress. Corticotropin-releasing hormone (CRH) neurons are the apex of the hypothalamicpituitary-adrenal (HPA) axis that mediates the neuroendocrine response to stress. Noradrenaline (NA) is a transmitter from
the brainstem A1/A2 nuclei that regulates the HPA axis. How NA modulates CRH neuron activity remains unknown due to
its complex actions. The current model of inflammatory stress claims prostaglandin (PG)E2 signals to NA to activate CRH
neurons. However, the Inoue group demonstrated that CRH neurons are disinhibited from gamma-aminobutyric acid
(GABA)ergic suppression by PGE2 without the brainstem nuclei for NA production. I hypothesized that NA signals through
PGE2 to disinhibit CRH neurons from GABA synapses. I aimed to identify the adrenoceptor, cyclooxygenase (COX; for
PGE2 synthesis), and PGE2 receptor (EP) involved in this PGE2-dependent NA pathway. I recorded CRH neuron GABAmediated evoked inhibitory postsynaptic current (eIPSC) ex-vivo by whole-cell patch clamp. NA depressed and potentiated
the eIPSC of CRH neurons, supporting that it may have more than one pathway affecting GABA release on CRH neurons.
COX inhibitor blocked the eIPSC depression by NA, demonstrating that NA acts on GABA synapses on CRH neurons via
PGE2. α 2 adrenoceptor agonist depressed eIPSC, mimicking that by PGE2. COX-1 inhibitor and EP3 antagonist partially
and fully blocked the eIPSC depression by NA, respectively, suggesting involvement in the pathway.

Acknowledgements: Supported by NSERC.

A78. SWEETENED ALCOHOL: THE PROBLEM AND ITS POSSIBLE SOLUTION?
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Department of Neuroscience & Applied Cognitive Science, University of Guelph, Guelph, ON
Sugars are added to alcoholic drinks, increasing their sweetness and intake, but also increasing the consumer’s risks of
adverse health effects. The effect that sugar has on the consumption of an alcoholic drink thus was investigated. As sugar
and alcohol act upon the opioid system, it was also investigated how consumption can be affected by an opioid antagonist;
naltrexone (NTX). Male Sprague Dawley rats (n = 48) with unlimited access to standard laboratory chow and water were
trained to also consume ethanol (10% alc/vol; EtOH), high fructose corn syrup (25%; HFCS), or a combination (EtOH +
HFCS) from a second bottle continuously available for 13 days. The effects of 0, 2 and 4 mg/kg (IP) NTX on consumption
were assessed over 3 days, using a Latin square design. It was found that HFCS significantly increased EtOH
consumption, which was otherwise very low. Although the effect of naltrexone was not dose-dependent, it significantly
decreased total caloric intake. Interestingly, this effect was selective to HFCS drinking, whether available alone or in
combination with EtOH. The findings in rats confirm that adding sugars to ethanol is an effective method to enhance
consumption, and further indicate that naltrexone may be particularly useful in reducing intake of sweetened alcoholic
beverages.
Acknowledgments: Supported by NSERC
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A79. THE INFLUENCE OF VIRTUALLY-SIMULATED SOCIAL TOUCH ON INTERPERSONAL AFFILIATION
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Online multiuser virtual environments are a popular medium through which individuals can engage in social interactions
that resemble many aspects of face-to-face contact. Many of the physical components of real social interactions can be
simulated in these virtual contexts through visual and auditory cues, however tactile components of social contact are
difficult to replicate virtually. Previous studies have explored digital simulation of social touch using haptic devices, but little
is known about the way in which visual representation of social touch is perceived and integrated into the virtual
interpersonal experience. The present study investigated how the exchange of virtual social touch mediated by simulated
3-dimensional human characters, or avatars, within an online virtual environment influences interpersonal affiliation
towards an interaction partner. Behavioural, self-report, and physiological measures were used to examine the effects of
virtual touch on the impressions individuals formed of their interaction partners and on arousal experienced during the
virtual interaction. Results demonstrate that the exchange of virtual touch while interacting with an unfamiliar partner
negatively affects the impressions formed of the partner. This is the first study to investigate the influence of visually
simulated social touch on interpersonal interactions. The findings suggest that, unlike the positive influence of social touch
observed in typical face-to-face interactions, the virtual representation of social touch hinders social affiliation.
A80. RESPONSES OF NEURONS IN THE RAT’S AUDITORY MIDBRAIN TO A SOUND OCCASIONALLY
PRESENTED AT THE CONTRALATERAL HEMIFIELD ARE ENHANCED BY ANOTHER SOUND PRESENTED
REGULARLY AT THE IPSILATERAL HEMIFIELD
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The ability to sense a novel sound, i.e., an occasionally occurring acoustic event in an environment, is important for
hearing. To understand neural mechanisms underlying the detection of a novel sound in a natural environment, we
recorded action potential discharges elicited by trains of sounds called oddball paradigms from neurons in the rat’s auditory
midbrain. Each train had one sound occasionally and randomly replacing an otherwise repetitively presented sound. In
reference to the frontal midline (0º azimuth), the two sounds were either colocalized on the side contralateral to the
recording site (c90º azimuth) or spatially separated with one sound at c90º. Results indicated that neurons generated
stronger responses to a sound at c90º when it was presented at a low than high probability. Many neurons enhanced the
response to a sound with a fixed location at c90º when the other sound of an oddball paradigm was relocated from c90º to
an ipsilateral azimuth, especially when a low probability sound was presented at c90º. The incidence of increase was
particularly high in a group of neurons showing transient firing in response to a tone burst. Our results indicate that
collicular neurons, as a population, have better ability to detect a novel sound presented at one ear when a regularly
occurring background sound is located within the opposite acoustic hemifield. The results provide important information for
understanding auditory novelty detection as well as binaural hearing.
Research supported by NSERC of Canada and University of Windsor.

A81. STOCHASTIC RESONANCE EFFECTS IN MECHANICALLY EVOKED CUTANEOUS REFLEXES
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Stochastic resonance (SR) is a phenomenon by which signal detection is enhanced by the addition of subthreshold noise.
SR-mediated enhancements have been shown in tactile stimulus detection but have yet to be explored in cutaneous

1

reflexes. This study was conducted to explore the possibility of observing SR-effects in cutaneous reflexes. Vibrotactile
(input) and electrotactile (SR) stimuli (both Gaussian in nature) were applied to the plantar skin at the heel of young,
healthy subjects. The vibration intensity was 10 times perceptual threshold (PT) while electrotactile noise intensity varied
between 0 and 100% of PT. Electromyography was recorded from the soleus (SOL), tibialis anterior (TA) and both medial
(MG) and lateral gastrocnemius (LG). Cutaneous reflexes were quantified by measuring the peak to peak amplitude (PTP)
of the cumulant density plot. Across all subjects no statistically significant differences were found in mean PTP across
noise intensities in any muscles (SOL: p=0.2, MG: p=0.75, LG: p=0.74, TA: p=0.32). Separating subjects by whether noisemediated enhancements of SOL reflex responses were observed (responders) or not (non-responders) resulted in
significant differences in SOL mean PTP of non-responders (p=0.028), while approaching significance in responders
(p=0.059). No significant differences were observed in other muscles for both groups. Therefore, trends of SRenhancements of cutaneous reflexes may be observed in a subset of participants. This information may help inform the
design of biomedical aids to improve balance in clinical populations.
Acknowledgements: Supported by NSERC

A82. INVOLVEMENT OF PPTG IN SENSORIMOTOR GATING: DREADD-INDUCED INHIBITION OF GENERAL,
CHOLINERGIC, AND GLUTAMATERGIC PPTG NEURONS
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Our brain constantly receives sensory inputs from the environment. An innate process that filters out redundant stimuli is
called sensorimotor gating, which can be quantified through prepulse inhibition (PPI) of the acoustic startle response.
Deficits of PPI are seen in a host of psychiatric illnesses, such as schizophrenia and autism spectrum disorder. Chronic
lesions of the pedunculopontine tegmental nucleus (PPTg) disrupt PPI. Albeit underlying mechanisms of PPI remain
unclear, cholinergic PPTg projections to the startle-mediating giant neurons in the brainstem have been suggested as an
integral part of the PPI pathway. The PPTg is comprised of three distinct neuron types: cholinergic, glutamatergic and
GABAergic neurons. Here, we re-visited the hypothesis that PPTg projections in general and PPTg cholinergic projections
specifically, mediate PPI. We intracranially delivered bilaterally a general-, a cholinergic- or a glutamatergic cell-specific
inhibiting DREADD (designer receptors exclusively activated by designer drugs), or a control vector, into the rat PPTg.
Three weeks later, animals were tested after receiving an i.p. injection of the DREADD ligand CNO or vehicle. Transient
DREADD inhibition of all PPTg neurons disrupted PPI, while cholinergic inhibition did not significantly alter PPI. Moreover,
preliminarily data suggests that glutamatergic silencing disrupts PPI. These data confirms the important role of the PPTg in
PPI, but suggests that glutamatergic and not cholinergic PPTg neurons mediate PPI.
Acknowledgements: NSERC, Jonathan & Joshua Memorial Graduate Scholarship, & CIHR
A83. STIMULUS PARAMETERS DRIVING DORSAL HORN WIDE DYNAMIC RANGE NEURON RESPONSES TO
MECHANICAL STIMULI: A SYSTEMATIC REVIEW
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A wide array of injuries can result in chronic pain and there is evidence that this persistent pain has a shared neural basis
within the spinal cord. A neuronal population implicated in this process are the Wide Dynamic Range (WDR) neurons
though there have been equivocal findings. Additionally, there is still ambiguity regarding which stimulus parameters drive
WDR firing. The aim of the current investigation was to review the available literature in order to ascertain whether WDR
neuronal firing in rats is better predicted by pressure or force of a mechanical stimulus (von Frey filaments) and to assess
possible mediating factors. Papers identified through a systematic search were screened on the basis of a certain inclusion
criteria and selected publications had a number of variables extracted. Forces of the von Frey filaments were converted to
pressure by constructing a conversion equation based on manufacturer reported force and diameters. Statistical analyses
were performed on the pooled data. Using a series of linear regressions and a linear mixed model we identified 2
significant predictors of firing rate; force and pressure of the filament and the pain model used. Linear regressions
comparing firing rates across a variety of models including control found the regression slopes for all models to differ
significantly when the filaments were considered on the basis on pressure, not force. During model comparison, both AIC
and BIC values were found to be lower for the pressure and firing model in contrast to the force and firing model, indicating
a better fit of the former. WDR activity was additionally modulated by the method of anesthesia (volatile versus injectable)
and type of pain model used (neuropathic, cancer, inflammatory). Evidence suggests that pressure of a mechanical
stimulus, compared to force, is a better predictor of WDR neuronal firing. In addition, mechanical stimulation in rats elicits
significantly different patterns of neuronal firing when considering the pain state of the rat. These findings not only highlight
the need for a better understanding of what drives WDR firing but also how pain assessment tools can be optimized.
Acknowledgments: This work was made possible by an NSERC grant (RGPIN-2016-05538). This study was in part
supported by the Pharmacy Undergraduate Student Research Program.

A84. EVIDENCE OF ALTERED PROPRIOCEPTION AT THE KNEE IN RESPONSE TO INCREASED SKIN
TEMPERATURE
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Skin information contributes to joint position sense (JPS) about the knee (Collins et al. 2005; Edin 2001) and altering skin
temperature can affect mechanoreceptor afferent firing within the skin (Burton et al. 1972; Inman & Peruzzi 1960). Our
research aims to determine how increased skin temperature affects JPS of the knee. Eleven participants (F=6;
23.09±2.84yrs) were recruited. Participants were seated in a Cybex dynamometer. EMG electrodes were placed over the
o
quadriceps, hamstrings and gastrocnemius of the non-dominant leg to monitor passive joint movement (1 /sec). Following
o
practice trials, an anatomical reference 90 angle was provided. At baseline temperature (30.20±2.48  ℃), 10 precision
o
trials (5 extension; 5 flexion) were conducted where participants indicated when they perceived their knee was at the 90
reference angle. Knee-skin temperature was then increased (38±0.5℃) and precision testing was repeated. Directional
o
error (DE= 90 - triggered angle) and the magnitude of DE (mDE=|DE|) were calculated. Increasing skin temperature over
the knee significantly improved mDE through movements of extension (p= 0.0327), with no significant change to mDE
o
through flexion (p=0.9101). Increased skin temperature to 38 C improved JPS into extension, which we suggest may be
due to an increase in the firing rate of skin receptors, as has been shown in animal models (Inman & Peruzzi 1960). There
are applications in rehabilitation and elite performance.
Acknowledgements: Supported by NSERC

A85. THE HOTTER THE BETTER: THE RESPONSE OF HEATING THE FOOT SOLE ON CUTANEOUS
MECHANORECEPTORS FIRING
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Cutaneous mechanoreceptor input from the plantar foot is imperative to interact with our environment and plays an
important role in postural control and gait. The four classes of mechanoreceptors encode specific tactile information such
as touch, pressure, vibration and stretch. Cooling the foot sole, used to simulate anesthesia or neuropathy, has been
shown to increase whole body sway (Nurse & Nigg 2001) and change locomotor behaviour (Eils et al 2004). More recently,
microneurographic recordings have shown that cooling causes a decrease in firing rate in each class of mechanoreceptor
(Lowrey et al 2013). It is less understood how increasing skin temperature effects mechanoreceptor activity. Schlee et al
found that heating the foot sole improved sensitivity for detecting a vibratory stimulus (2009). Moreover, work in cats found
greater spindle activity with heating (Sato 1983). How receptor firing response alters with heating, specifically in the skin is
unknown. The purpose of this study is to examine the firing of each individual class of mechanoreceptor in response to
vibration and ramp indentations before and after heating the plantar skin on the foot. Using microneurography, we will
record from single afferents and identify firing frequencies during mechanical stimulation at baseline and with heating. It is
hypothesized that there will be a higher firing rate per input frequency across all four receptors following heat.
Understanding the impact of heating the skin on tactile feedback has likely implications as a therapeutic modality in
pathological or aging populations.

A86. INVESTIGATION OF hnRNP Q EXPRESSION IN NEOCORTICAL NEURONS AND ITS ROLE IN
SYNAPTOGENESIS
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1
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Heterogeneous nuclear ribonucleoproteins (hnRNPs) constitute a family of RNA-binding proteins (RBPs) capable of
regulating mRNA dynamics and protein translation through post-transcriptional modifications. One such protein, hnRNP Q,
is highly expressed in the murine neocortex during the peak neurogenic period, though its role in cortical development has
yet to be fully delineated. As many RBPs have known roles in neurogenesis and because previous studies suggest hnRNP
Q may regulate several aspects of neuronal morphology, we believe hnRNP Q is associated with the development of
newly born cortical neurons. We knocked down hnRNP Q in immature cortical neurons in vitro; preliminary results indicate
that knockdown of this protein reduces the colocalization of pre- and postsynaptic protein markers. This suggests that
hnRNP Q may be necessary for synapse formation and subsequent neurotransmission in the cortex.
Acknowledgements: Supported by NSERC.

A87. POTENTIAL ROLE OF SYNAPTIC ACTIVITY TO INHIBIT LTD INDUCTION IN RAT VISUAL CORTEX
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Long-term depression (LTD), a widely studied form of activity-dependent synaptic plasticity, is typically induced by
prolonged low-frequency stimulation (LFS). Interestingly, LFS is highly effective in eliciting LTD in vitro, but much less so
under in vivo conditions; the reasons for the resistance of the intact brain to express LTD are not well understood. We
examined if levels of background electrocorticographic (ECoG) activity influence LTD induction in the thalamocortical visual
system of rats under very deep urethane anesthesia, inducing a brain state of reduced spontaneous cortical activity. Under
these conditions, LFS applied to the lateral geniculate nucleus resulted in LTD of field postsynaptic potentials (fPSPs)

recorded in the primary visual cortex (V1). Pairing LFS with stimulation of the brainstem (pedunculopontine) reticular
formation resulted in the appearance of faster, more complex activity in V1 and prevented LTD induction, an effect that did
not require muscarinic or nicotinic receptors. Reticular stimulation alone (without LFS) had no effect on cortical fPSPs.
These results show that excitation of the brainstem activating system blocks the induction of LTD in V1. Thus, higher levels
of neural activity may inhibit depression at cortical synapses, a hypothesis that could explain discrepancies regarding LTD
induction in previous in vivo and in vitro work.
Acknowledgements: Supported by NSERC.

A88. SEX DIFFERENCES IN STRESS HABITUATION: PLASTICITY WITHIN THE PARAVENTRICULAR NUCLEUS OF
THE HYPOTHALAMUS
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The hypothalamic-pituitary-adrenal (HPA) axis is sexually dimorphic. However, little is known about sex differences in the
HPA axis adaptation during chronic stress. Here, we studied sex differences in neuronal correlates for habituation of the
HPA axis to repeated restraint stress that manifests as a decrease in restraint-induced activation of HPA axis output
neurons [neuroendocrine neurons that express corticotropin releasing hormone (CRH) in the paraventricular nucleus of the
hypothalamus (PVN)]. To examine the time course of habituation to repeated restraint stress and subsequent recovery,
mice were first subjected to daily 1 hour restraint stress for 1 or 3 weeks. Mice were then challenged with the same
stressor one additional time either on the following day of the last stressor, or after 1 week or 4 weeks of no-stress
recovery periods. As controls, one group of mice received a single restraint without prior repeated stress (acute stress),
and another group received no stress (naïve). Using immunohistochemistry, we quantified the induction of the immediate
early gene, c-Fos, in PVN-CRH neurons. We found that, in both sexes, repeated restraint stress caused an expected
decrease in the restraint-induced c-Fos expression in the PVN-CRH neurons (habituation), and the no-stress recovery
period fully reversed this habituation. However, females were faster to habituate, and their recovery from habituation was
slower. In summary, we found sex differences in the time course of the neural plasticity associated with the HPA axis
habituation to and recovery from repeated stress.
Acknowledgements: Supported by CIHR, NSERC and OMHF.

A89. GABA-DEPENDENT SPIKE INITIATION IN THE CENTRAL TERMINALS OF PRIMARY AFFERENT NEURONS
REQUIRES COMBINED CHANGES IN CHLORIDE REGULATION AND INTRINSIC EXCITABILITY
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Primary afferent neurons relay information from the periphery to the central nervous system via synapses formed in the
spinal dorsal horn. Inhibitory interneurons in the dorsal horn in turn innervate these central terminals. Primary afferent
neurons are depolarized by GABAergic input due to their high intracellular Cl concentration. Counterintuitively, this so+
called primary afferent depolarization (PAD) normally has inhibitory effects because of the shunting and Na channel
inactivation that it causes. However, PAD can become excitatory under pathological conditions. Indeed, GABA-evoked
spikes that propagate antidromically to the periphery may contribute to neurogenic inflammation observed in chronic pain
2+
conditions. Here, using GCaMP-based Ca imaging in transgenic mice, we explored what changes are required to enable
GABA-evoked spike initiation in the central axon terminals of primary afferent neurons. Pharmacological manipulation of
+
Cl reversal potential and voltage-gated K conductances revealed that intracellular Cl accumulation and increased intrinsic
excitability are both necessary to enable GABA-evoked spiking. The antidromic propagation of those spikes was evident
2+
from Ca signals imaged in somata. Importantly, inflammation induces both of the aforementioned biophysical changes,
but reversing either change is sufficient to prevent GABA-evoked spiking. These results demonstrate that GABA-evoked
spiking depends on a combination of biophysical changes, both of which are induced by inflammation, and that GABAevoked spiking is blocked by reversing either change.
Acknowledgements: Supported by OGS, OSOTF, and a Hospital for Sick Children Research Training Centre Graduate
Student Fellowship.
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B1. HOW VARYING LEVELS OF SKIN STRETCH AFFECT ONE’S PERCEIVED SKIN STRETCH SENSITIVITY
William B. MacDonald, Simone G.V.S., Smith, Meghan Lamers, Shawn M. Beaudette, Stephen H.M., Brown, and Leah R.
Bent
Department of Human Health and Nutritional Science, University of Guelph, Guelph ON
Skin is an individual’s main interface with the external environment. As such, it is thought that changes in posture may
cause large deformations of the skin resulting in mechanoreceptor activation. The purpose of this study was to quantify the
degree of skin stretch deformation across the skin of the thigh and proximal knee through varying degrees of flexion and
how changes in skin stretch can influence tactile perceptual sensitivity. Five healthy individuals were assessed while
o
o
o
o
o
adopting five different degrees of passive static knee flexion (0 , 30 , 60 , 90 and 115 ). Stretch sensitivity testing was
performed to compare sensitivities between areas of greatest and least skin stretch. To evaluate skin stretch sensitivity, a
novel technique developed by Strzalkowski et al., 2015 was used where plastic tabs were affixed to the skin of the testing
regions and then pulled parallel to the transverse and longitudinal axis of the tab. All kinematic data were measured using
3D infrared skin stretch analysis. The results demonstrated that as knee flexion increases, skin stretch increases with the
greatest amount of stretch occurring at the midline of the distal thigh region. Furthermore, areas that underwent the largest
amount of skin stretch corresponded with the largest change in skin sensitivity. It is suggested that through posturemediated skin stretch, pre-stretching of the skin can bring slowly adapting type II mechanoreceptors closer to their stretch
activation thresholds, thus allowing for increased detection of skin stretch in specific knee postures.
B2. THE SHORT AND LONGER-TERM INFLUENCE OF INTERMITTENT ACCESS TO SUCROSE IN RAT PUPS: IS
SWEETNESS A FACTOR?
Jarret Folmer, Gehan Senthinathan, and Rudy Eikelboom
Department of Psychology, Wilfrid Laurier University, Waterloo, ON
Availability has a profound effect on the consumption of palatable solutions. Intermittent access can significantly increase
reward intake and the effect is stable and lasting. Work from our lab reliably shows that non-deprived rats given intermittent
access to sucrose increase their intake of the sweet solution and that once these elevated levels of sucrose intake are
established they remain fairly stable even when sucrose is offered more regularly. Some work form our lab suggests that
these short- and longer-term effects of access on sucrose consumption behaviour are not consistent across the lifespan.
Pups do not seem to show the access-induced increased sucrose consumption behaviour typically seen in adults. The
reason for this access/age interaction might involve age-related differences in sucrose-preference or reward sensitivity. In
this work, we explore the influence of intermittent access to sucrose in pups with a moderate and a sweeter sucrose
solution. Rat pups were given either unlimited or intermittent access to a low (4%) or high (16%) sucrose concentration for
5 intermittent cycles of every third day access (16 days). Subsequently, all rats were switched to an alternate day schedule
and given 4% sucrose. Pups given intermittent access to sucrose during the first 16 days consumed similar amounts of
sucrose compared to those with continuous access. This behaviour was maintained when pups were switched to alternate
day access. It seems that among pups, consumption of sucrose is not influenced by access conditions.
B3. SONGBIRD NEUROLOGICAL RESPONSE TO OLFACTORY PREDATOR CUES	
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The purpose of this study is to examine songbird neurological response to olfactory predator cues using the assay of
immediate early gene expression in the Nucleus Taenia (TnA). The TnA is the avian homologue to the human medial
amygdala, and relays fear-related information to other relevant brain areas. I hypothesize that odour fearfulness will
mediate the magnitude of TnA activation. I predict olfactory predator cues, being the most fearful in theory, will increase
TnA activation compared to controls. I present house sparrows with presumably fear-inducing olfactory predator cues
(blend of feline urine, feces, and fur), non-predator olfactory cues (rabbit urine, and feces), or neutral olfactory cues (clay,
cotton, and water). I used immunohistochemical assay to determine immediate early gene expression in the TnA. This
study finds that, regardless of condition, there was no activation of the TnA. Implications and potential limitations are
discussed.
B4. BE HAPPY, EAT CHOCOLATE: THE ‘WANTING’ AND ‘LIKING’ OF SWEETS
1
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Eating beyond homeostatic need was previously ascribed to a unitary construct, proportional to the pleasure experienced
(Bindra, 1974). Berridge & Robinson suggest that food reward has a dual nature and involves ‘wanting’ (motivational) and
‘liking’ (affective) components (W&L; Robinson & Berridge, 1998). Animal work finds that W&L rely on separate neural
networks and can be robustly dissociated in food behaviour (Berridge & Robinson, 2003). Human findings have been
inconsistent. We explored if these components can be dissociated in undergraduate students, focusing on the W&L of
chocolate. METHODS: Two experiments measured the W&L of chocolate before and after inducing sensory specific
(through chocolate eating) or general satiety (through potato chip eating). Liking for chocolate was measuring using real-

time taste ratings. Wanting for chocolate was measured using a willingness to pay procedure (Ziauddeen et al, 2014); 1
group bid to take chocolate home and 1 group bid to eat the chocolate right then. It was expected that eating chocolate
would decrease wanting greatly and liking would decrease slightly, suggesting a dissociation. PRELIMINARY RESULTS:
Liking for chocolate significantly decreased in the chocolate eating groups. Wanting for chocolate trended towards a
significant decrease in the group that bid to eat the chocolate right then. We find evidence of a W&L dissociation in an
unexpected direction. Our findings shed some light into the intricacy of human W&L.

B5. CIRCADIAN BEHAVIORAL RHYTHMS ARE SIGNIFICANTLY ALTERED IN THE mPER2LUC REPORTER MOUSE
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Luc
gene encodes a fusion protein (PER2::LUCIFERASE) and is considered to be a high fidelity
The engineered Per2
Luc
reporter of PER2 abundance. Organotypic cultures from Per2
mice have been used to compare tissue dependent
circadian organization under various ambient conditions. However, the potential impact of the LUC protein on PER2
Luc
in long term recordings of
function per se has not been explored. We analyzed the behavioral effects of mPer2
Luc
mice on the same genetic background were housed in a series of lighting
locomotor activity. C57Bl6 and Per2
Luc/Luc
mice exhibited predominantly short periods (τS) in LL with a second, long period (τL) also
conditions. Results: Per2
+/+
evident. Control animals (Per2 ) exhibited the opposite – long periods in LL and short periods in DD. Brief exposure to
LD12:12 entrained both components, suggesting that both are produced by the suprachiasmatic nucleus. Heterozygous
+/Luc
) had unstable periods in DD and fragmented patterns in LL. Scheduled food reward consolidated
animals (Per2
activity, without altering underlying periodicity in LL. Chronic amphetamine (AMPH) produced a third long period behavioral
rhythm that interacted with both long and short components in LL.
Luc
Conclusions: (1) Per2 alters the functioning of the circadian system in engineered mice. (2) LUC attached to PER2 may
affect on the inertia of Per2 or PER2 protein that influences the responsiveness of the gene and protein when stimulated
Luc/Luc
-/by light or other external stimuli. (3) Per2
behaves similarly to Per2 in LL and may be effectively a Per2 null
mutation.
Acknowledgments: Supported by the Czech Science Foundation P30412G069, and by a grant from the Canadian
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B6. RAPID EFFECTS OF HIPPOCAMPALLY-SYNTHESIZED ESTROGENS ON SOCIAL AND NON-SOCIAL
LEARNING IN OVARIECTOMIZED MICE
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Estrogens are known to be involved in both social and non-social learning. The hippocampal administration of 17-β
estradiol improves social, object and place recognition (Phan et al., 2015). When the synthesis of hippocampal estrogens
is significant reduced, long-term recognition memory is impaired (Tuscher et al., 2016). What is still unknown is whether
hippocampally-synthesized estrogens mediate also the acquisition of short-term memory. To investigate this research
question 2-3-month-old, ovariectomized, CD1 mice were infused with one of three doses of letrozole, an inhibitor of the
estrogen synthetizing enzyme aromatase (0.01, 0.05 or 0.1µg/µL) or vehicle (2%-dimethyl-sulfoxide) 15-minutes before a
social or object recognition task. These tasks included three learning periods with identical stimuli, followed by a test where
a novel stimulus replaced one of the previous stimuli. Mice treated with letrozole were predicted to show impairments in
both types of learning, as it is hypothesized that brain-derived estrogens facilitate the creation of these short-term
memories. Supporting the hypothesis, the results showed both types of learning to be impaired at 0.01µg/µL and
0.05µg/µL of letrozole, but not 0.1µg/µL, suggesting a role for hippocampally-synthesized estrogens in the initial
processing of social and non-social learning. This research further characterizes the role of brain-derived estrogens,
potentially aiding in the development of more targeted therapies for women experiencing cognitive deficits as a symptom of
menopause.
Acknowledgements: Supported by NSERC.
B7. CLARIFYING DOPAMINERGIC PROJECTIONS OF THE SUBSTANTIA NIGRA PARS COMPACTA AND THE
VENTRAL TEGMENTAL AREA IN HUMANS USING STRUCTURAL MAGNETIC RESONANCE IMAGING
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Substantia nigra pars compacta (SNc) and ventral tegmental area (VTA) dopaminergic (DAergic) projections to the
striatum and cortex mediate motor function and diverse cognitive behaviours. Accurately measuring these projections in
human individuals remains unfulfilled, however. The aim of this study is to a) determine if these projections can be tracked

in healthy individuals using ultra-high field magnetic resonance imaging (MRI), and, if so, to b) explore the SNc and the
VTA DAergic neural connectivity patterns to striatal and cortical sub-regions.
Twenty healthy participants were scanned once in 3-Tesla (3T) and once in 7-Tesla (7T) field strengths. T1-weighted
anatomical scans and diffusion weighted imaging scans were obtained from both scanners. The SNc and the VTA were
outlined on T1 images and parcellated into limbic, executive, rostral-motor, and caudal-motor sub-regions based on their
connections to a striatum parcellation profile previously determined by our lab. White mater probability maps were then
generated for each SNc and VTA sub-region using ball-and-stick tractography. These were used to determine the
structural connectivity of the SNc and VTA sub-regions to striatal and cortical sub-regions.
Preliminary analysis of 3T data suggests that MRI can track SNc and VTA projections and that these nuclei target a wide
range of striatal and cortical sub-regions. Further analysis will focus on comparing 3T data to 7T data.
Acknowledgments: Supported by BrainsCAN, CIHR, and CRC Canada

B8. NORMAL COGNITIVE FLEXIBILITY IN THE GOTO-KAKIZAKI RAT MODEL OF DIABETES
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Type 2 diabetes mellitus is becoming ever more prevalent in our society. In older adults, the presence of type 2 diabetes
has detrimental effects on executive functioning, and the use of animal models will aid in elucidating the mechanism for
this vulnerability. In this study, the hyperglycaemic Goto-Kakizaki (GK) rat and young adult age-matched Wistar rats were
run through a modified version of the Morris water maze. Four platform reversals each followed four days of training in the
water maze as a measure of cognitive flexibility. The results show that young adult GK rats and normal Wistar rats do not
differ across spatial memory and set-shifting abilities. Across both strains, path length to reach the hidden platform in the
water maze improved over the days of training, and path length became shorter over the four reversals. When the platform
was removed, GK and Wistar rats did not differ in the amount of time spent in the target and opposite quadrants across
reversals. These results illustrate that no impairments in executive functioning ability is evident for diabetic rats, a few
months after the onset of type 2 diabetes in the rats. The lack of impairment suggests that a prolonged period of
hyperglycemia may be required before cognitive flexibility becomes significantly impaired.
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B9. MANIPULATING ACETYLCHOLINE AND GLUTAMATE SECRETED BY CHOLINERGIC INTERNEURONS TO
INVESTIGATE THEIR ROLES IN BEHAVIOUR
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Cholinergic interneurons (CINs) co-express the vesicular acetylcholine transporter (VAChT) and vesicular glutamate
transporter 3 (VGLUT3) and thus can store and release acetylcholine (ACh) and glutamate (Glu). Recent studies suggest
that the balance between ACh and Glu is critical for controlling striatal-dependent behaviour. We hypothesize that CINsecreted ACh and Glu differentially regulate striatal function. We selectively eliminated VAChT or VGLUT3 in CINs that
expressed an excitatory DREADD (hM3Dq) to generate mice with an altered striatal balance of ACh and Glu release that
could be remotely manipulated. Initial characterization indicated that using a VGLUT3-Cre driver led to hM3Dq expression
in CINs, but we also found substantially ectopic expression of this DREADD in the mouse models. Global activation of
VGLUT3-positive DREADD neurons caused a substantial decrease in locomotion, allowing this mouse line to serve as a
pharmacological reporter for agonists of hM3Dq in vivo. To selectively target CINs, we bilaterally implanted cannulas in the
dorsal striatum of our mouse models. Preliminary experiments indicate that, in contrast to global activation of VGLUT3
expressing neurons, selectively activating only the release of ACh from CINs appears to favour increased locomotion. Our
approach allows for exquisite flexibility to test novel DREADD agonists and antagonists and to examine the contribution of
CINs to striatal-associated behaviours.
Acknowledgements: Supported by CIHR, OGS, Brain Canada.
B10. ATYPICAL FUNCTIONAL CONNECTIVITY ASSOCIATED WITH AUTONOMOUS SENSORY MERIDIAN
RESPONSE (ASMR): AN EXAMINATION OF FIVE RESTING-STATE NETWORKS
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Autonomous Sensory Meridian Response (ASMR) is a perceptual condition in which specific auditory and/or visual stimuli
consistently elicit pleasurable tingling sensations in the head and neck region, as well as a relaxed emotional state. The
ASMR ‘triggers’ that initiate these responses typically consist of hushed sounds (e.g., whispering), repetitive noises (e.g.,
tapping or scratching), or socially intimate acts (e.g., watching someone brush their hair). Despite being a relatively

common phenomenon, little is known about the neural substrates of ASMR. In this study, resting-state functional MRI was
used to examine whether ASMR was associated with atypical patterns of functional connectivity. Seventeen individuals
with ASMR and 17 age- and sex-matched control participants underwent an anatomical MRI scan and a resting-state
functional MRI scan. An independent components analysis identified five resting-state networks: the default mode network,
the salience network, the central executive network, the sensorimotor network, and the visual network. An analysis of
covariance with group (ASMR vs. control) as a between-subjects variable was performed to contrast the functional
connectivity of each network. ASMR was associated with reduced functional connectivity in the salience and visual
networks, and atypical patterns of connectivity in the default mode, central executive, and sensorimotor networks. The
results suggest that anomalous resting-state brain activity is related to the tendency to experience ASMR.
Acknowledgements: Supported by NSERC.
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Depression is a complex disorder, with variable symptom profiles and variable response to antidepressant treatment.
These variabilities have led to an increased interest in circuit and molecular aspects of affected brain areas, particularly the
ventral hippocampus as it is known to play a role in mood regulation. The hippocampal dentate gyrus generates new
neurons throughout the lifespan [i.e., adult hippocampal neurogenesis (AHN)]. Evidence suggests that a reduction in AHN
is associated with an increase in depressive-like behaviours, and antidepressant administration promotes AHN and
reduces depressive-like behaviour. The literature on AHN and depressive mood has many conflicting findings which may
be due to techniques used. The common standard tasks are often highly stressful and differ widely from those used in
humans. We strive to bridge the gap between techniques used in animals and those in humans via use of touchscreen
behavioural chambers. We hypothesize that hippocampal neurogenesis plays a causal role in mood regulation. With the
development of thymidine kinase (TK) transgenic mice, it is possible to conditionally ablate neurogenesis, enabling direct
manipulation of AHN processes. This study assesses nestin-TK mice on a battery of touchscreen tasks thought to be
related to depressive mood states, with the prediction that a separation in behavioural patterns will emerge between
animals with AHN and those without. As this study is ongoing, preliminary findings are presented.
B12. REGULAR PROVISION OF A FORAGING TREAT IN THE HOME-CAGE HAS VARIABLE EFFECTS ON THE
BASELINE BEHAVIOURS OF MALE AND FEMALE RATS IN TESTS OF ANXIETY
Pelin Tan, Katie Carson, Colleen Carlton, Mikaela Liscio, Sarah Sims, and Janet L. Menard
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There is a growing trend to provide environmental enrichment in the home-cages of laboratory rodents. An important
consideration is whether such interventions alter baseline behaviors in standard laboratory tests. We examined whether
the provision of a foraging treat, sprinkled twice weekly in the home-cage, from 3 weeks prior to testing onwards, alters rats’
behavior in a battery of ‘anxiety’ tests, namely the elevated plus-maze (EPM), novelty-induced suppression of feeding test
(NSFT) and shock-probe burying test (SPBT). In the EPM, the provision of foraging treats in the home-cage increased the
percentage of open-arm entries made by female rats but did not alter the open-arm exploration of male rats. An opposite
profile was found in the NSFT. Here, the latency to initiate snack consumption was significantly reduced in male rats in the
foraging treat condition relative to controls, whereas there were no apparent effects in female rats. In the SPBT, access to
the foraging treat did not significantly alter burying behaviour in either male or female rats. Although we did observe some
changes in anxiety-related responding, the effects of the foraging treat were variable. Most importantly, none of the
changes were of a magnitude that would impede the utility of the tests for examining anxiety-related responses in rats.
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An exciting phenomenon on the memory field is the one named pattern separation (PS), a cognitive function dependent on
adult born neurons (ABNs) in the dentate gyrus (DG). PS involves the formation of distinct representations of similar inputs
into unique non-overlapping representations, helping to minimize interference. As it has recently been shown that
astrocytes play a leading role in helping ABNs to integrate and function in DG networks, we hypothesized that astrocytes
themselves could play a role in regulating PS, and therefore become a therapeutic target for treating brain diseases. We
have two main approaches for the study of PS: Spontaneous Location Recognition (SLR); and the Touchscreen-based
system (TS). We will manipulate astrocytes by expressing DREADDs specifically on astrocytes; using a breeding strategy
creERT2
creERT2
-Gq DREADDs and Glast
-Gi DREADDs mice. To ensure that we manipulate astrocytes
we will generate Glast

only in the DG, we will surgically implant cannulas into the DG of each mouse, allowing us to inject clozapine-n-oxide
(CNO), or vehicle, directly into the DG. Activation by CNO of the excitatory Gq-DREADDs on the astrocytes of the DG
region improves PS performance in both, SLR and TS tasks. On the other hand, activation of the Gi-DREADD signalling
impairs PS performance on a SLR task, while has no effect on TS performance. The results presented here will open up
new areas of research in the emerging field of neuronal-astrocyte communication and cognition, unveiling new targets for
intervention in neurodegenerative and neuropsychiatric diseases.
Acknowledgment: Supported by BrainsCAN Stimulus Accelerator grant
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In both rodents and humans, females escalate from casual to compulsive drug use more quickly than do males. Estradiol
enhances the progressive increases in locomotor behaviour that occur across intermittent drug exposures (sensitization),
which may underlie sex-specific patterns of drug seeking behaviour, however, the role of estradiol in the induction versus
the expression of sensitization is unknown. Here, ovariectomized female rats were given 5 µg EB 30 minutes before 0.4
mg/kg nicotine either for the first two nicotine exposures (induction phase), on challenge day (9 days later), at both time
points, or at neither time point (4 groups, n = 12/group). EB augmented the increase in locomotor behaviour (distance
travelled in an open field) to the first nicotine injection, indicating that EB rapidly enhances the locomotor response to
nicotine in drug-naïve animals. Rats given EB in the induction phase displayed greater locomotor behaviour in response to
a challenge nicotine injection than did rats given oil vehicle during induction. The effect of induction hormone on challenge
day locomotor behaviour was observed irrespective of circulating EB on challenge day, suggesting long-lasting effects of
EB on the induction of nicotine-induced locomotor sensitization that do not require EB for the expression of sensitization 9
days later. Findings contrast a previous report where EB selectively enhanced the expression of amphetamine
sensitization (Zovkic & McCormick, 2017). Thus, the effects of EB during induction and expression of sensitization may be
psychostimulant-specific.
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In the production and enjoyment of Western music, humans perceive patterns of regular accents that are often identified as
“feeling a beat”. This ability is fundamental to the synchronization of motor behaviour to external stimuli, such as tapping,
clapping or dancing to the beat of a piece of music. Similar to in music, the perception of a metrical beat may also arise
while listening to rhythmic tone patterns, particularly when the durations of intervals between the tone onsets fit an integer
ratio. In this study we test the ability of undergraduates to discriminate between metric simple (strong beat) and metric
complex (weaker beat) acoustic tone patterns by asking them to sort the rhythmic sounds into two categories. Subjects are
either instructed explicitly on the requirements of the task, or are given little instruction and must figure out the rule
underlying the discrimination using feedback. In discussing the results this experiment, we aim to address three questions:
(1) How does the temporal arrangement of acoustic tones and intervals affect the strength of a perceived beat? (2) Do
people attend towards accents when not explicitly instructed to do so? (3) Does previous musical expertise predict learning
of this discrimination? The paradigm developed here has also been adapted to test songbirds using operant conditioning
methodology; future comparative applications of this paradigm may yield new information about whether beat perception, a
core element of human musicality, occurs in other species.
Acknowledgements: Supported by NSERC.
B16. ASSESSING COGNITIVE DYSFUNCTION IN THE M83 ALPHA-SYNUCLEIN MOUSE MODEL OF PARKINSON’S
DISEASE USING AUTOMATED TOUCHSCREEN TASKS
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Parkinson’s disease (PD) is the second most common age-related neurodegenerative disorder after Alzheimer’s disease.
Cognitive decline is found in 50% of PD patients and cognitive deficits can occur even before the onset of the motor
symptoms. Alpha-synuclein (α-syn) is a major player in PD and individuals with increased α-syn gene copy numbers or
PD-related mutations present cognitive alterations. We used the sensitive, automated and translatable touchscreen
technology for assessing executive function in the α-syn PD mouse model M83 as a potential platform for development of
PD treatments. Homozygous (HOM) M83 mice show motor impairments at 10 M. We evaluated potential early motor
impairments and observed that HOM M83 mice (5 M of age) presented increased locomotor activity, but no major
differences were observed in wire hang and grip strength when they were compared to the controls. Attention and
cognitive flexibility were also assessed in M83 mice using the Five Choice Serial Reaction Time Task (5CRSTT) and

Pairwise Visual Discrimination (PVD) tasks. At 5-6 months of age HOM mice had no deficits in the 5CRSTT. Interestingly,
M83 HOM mice could learn the PVD task, but were impaired in reversal learning, suggesting that these mice present
deficits in cognitive flexibility. This work provides an initial screening, using touchscreen technology, to access executive
function in mouse models of PD. These results could point to the potential usefulness of touchscreens behavioural tests as
a powerful tool for drug screening to improve cognitive deficits in PD.
Support: BrainsCAN Accelerator Award
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Opioid receptor agonists (i.e. primary reinforcers [PR]) have been shown to modulate memory consolidation, interestingly,
by both enhancing or impairing it. Stimuli that have been paired with PRs (conditioned reinforcers [CR]) have also been
shown to enhance memory consolidation. The aim of the current project was to explore the hypothesis that PRs and CRs
can both enhance memory consolidation. This was accomplished in male Sprague-Dawley rats by administering heroin (0
and 0.3 or 0 and 1.0 mg/kg; SC) in a within-subject discriminative conditioning protocol that generated drug (CS+) and
vehicle (CS-) paired contexts. Drug free post-conditioning exposure to the CS+ induced a conditioned locomotor response.
Injections of acute heroin (0, 0.3 and 1.0 mg/kg; PR), or exposure to the CS+ (1.0 mg/kg heroin; CR) immediately postsample in the spontaneous object recognition task resulted in significantly enhanced discrimination ratio when rats were
tested 72 hours later. This indicates that rats significantly preferred to explore the novel object, suggesting memory was
enhanced. When administration of heroin was delayed 6h post-sample the effect was not present. This suggests that it is
likely memory consolidation that is being enhanced. These results add to the debate in the literature about opioid receptor
mediated modulation of memory consolidation. In addition, these results demonstrate the ability for heroin-paired stimuli to
modulate memory consolidation, and thusly suggest implications for the potential for these stimuli to impact memory during
the development of addiction.
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Evidence suggests that the phytocannabinoids Δ -9-tetrahydrocannabinol (THC) and cannabidiol (CBD) induce distinct
actions on affective stimulus processing, salience attribution, and psychiatric risk. However, the contributions of specific
neurocircuitry and signal transduction cascades to these processes remain unknown. Given that the ventral hippocampus
(VHipp) plays a crucial role in modifying emotionally-salient memory context via control of dopamine (DA) neuronal activity
states, we explored the hypothesis that intra-VHipp THC and CBD elicit opposing effects on mesolimbic DA activity to
influence emotional memory processing via actions on the extracellular signal-regulated kinase (ERK) pathway. Using a
combination of behavioural pharmacology, molecular assays, and in-vivo electrophysiology, we examined the effects of
intra-VHipp THC, CBD and their combination on rewarding and aversive memory formation, VHipp ERK phosphorylation,
and ventral tegmental area (VTA) neuronal activity. VHipp THC induced deficits in social memory, but increased morphine
place preference and conditioned fear responses. THC also increased VTA gamma oscillations and DA phasic bursting
activity via VHipp ERK phosphorylation. Although CBD co-administration inhibited properties of THC by attenuating ERK
activity, re-instatement of ERK phosphorylation re-induced THC-like effects. Our findings indicate the VHipp ERK signaling
pathway as a molecular switch that controls THC-induced emotional memory modulation and suggest important
implications for specific cannabis compounds in psychiatric disorders.
Acknowledgements: Supported by a Vanier Canada Graduate Scholarship to RH; CIHR, NSERC, and MITACS.
B19. BETTER MEMORY FOR CONCRETE VERSUS ABSTRACT WORDS DOES NOT RESULT FROM DIFFERENCES
IN CONSOLIDATION.
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Concrete words are remembered better than abstract words; this effect is thought to be a consequence of concrete word
representations being more highly interconnected in semantic and/or sensory networks. Does this difference in
interconnectivity arise when words are first encoded, or over time during subsequent consolidation? To address this
question, we make use of our recent demonstration that long-term memory consolidation imposes a cognitive load that
interferes with performance on working memory tasks. In present study this methodology is used to investigate if
memorizing concrete words induces a different cognitive load than abstract words. Participants learned a list of 66 abstract
or 66 concrete words (counterbalanced across participants). This word acquisition task was followed by a working memory
change detection task measuring cognitive load from consolidation, and then a long-term memory word recognition task.
As expected, long-term memory recognition of concrete words was greater for abstract words, replicating past

demonstrations that concrete words are remembered better than abstract words. Critically, performance on the working
memory test did not differ between the abstract and concrete word conditions. This finding suggests that the cognitive load
induced by consolidating concrete or abstract words do not differ. Thus, while long-term memory recognition of concrete
words is better than abstract words, this effect is not due to differences in consolidation. It would appear that greater
interconnectivity of concrete words arises when words are first encoded.
Acknowledgements: Supported by an NSERC grant to Naseem Al-Aidroos and a QEII-GSST grant to Lindsay Plater.
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Trait anxiety, a personality characteristic defined by chronic feelings of anxiety interferes with goal-directed actions and
reduces processing efficiency mostly because people with high trait anxiety have heightened distractibility to task irrelevant
information and attentional bias to perceived threat. In this study we investigated the effect of trait anxiety on target
detection performance in a sustained attention task, and further analyzed the moderating effects of inattention, impulsivity,
and hyperactivity in this relationship. We developed distractor AX-Continuous Performance Task with a total of 100
pleasant–unpleasant simple line drawings embedded in the task. The participants were asked to respond to the letter X
whenever X was preceded by the letter A. Forty-four undergraduate students (12 males, 18-26 years) were included in the
final sample. Inattention, impulsivity and hyperactivity scores were obtained from Conner’s Adult ADHD Rating Scale
(CAARS). State-Trait Anxiety Inventory (STAI) was used to measure Trait Anxiety. The participants completed a post-task
memory and rating questionnaire (PMRQ). PMRQ had all the line drawings that were presented as distractors during the
CPT. Preliminary findings suggest that while trait anxiety is a significant predictor of processing efficiency and performance
effectiveness, only inattention moderates the effect of trait anxiety on performance effectiveness. Results are discussed in
the light of increased cognitive challenges in people with anxiety and attentional difficulties.
Acknowledgments: Carolynn Hare is supported by Brock University Match of Minds 2017 summer research training grant.
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Hormones have a significant effect on fear memory. While much is known about ovarian steroid hormones (e.g. estrogen)
facilitating contextual fear conditioning in mice, much less is known about the role of androgens (e.g. testosterone) and the
androgen receptor (AR) in memory formation. Previous literature shows mixed results, with testosterone leading to either a
reduced or an enhanced contextual fear response. Using transgenic mice overexpressing AR, we showed that AR
overexpression impairs fear memory. Gonadectomy eliminated group differences between AR-overexpressing and WT
males, implicating testosterone as a negative regulator of fear memory through actions on AR. Further, treatment with the
AR-blocker flutamide increased fear memory, suggesting that AR negatively regulates fear memory. In addition, we
showed that expression of H2A.Z, a memory suppressor identified in our lab, is increased in AR overexpressing mice,
prompting us to investigate AR regulation in H2A.Z conditional knockout mice. In contrast to AR overexpression, H2A.Z
depletion results in increased fear memory and decreased AR expression in area CA1 of the hippocampus. Castration with
DHT (dihydrotestosterone) replacement resulted in genotype-specific effects on fear memory, pointing to an interaction
between H2A.z and AR. We also find corresponding changes in gene expression of genes encoding for synaptic proteins
and memory-related genes. These results suggest a role of AR in modulating fear memory through interactions with
nuclear histone proteins. This is a novel finding that we plan to expand to further understand the neuronal mechanisms
through which this occurs.
These studies were supported by a Natural Sciences and Engineering Research Council of Canada (NSERC) Grant and
Connaught Fund awarded to Dr. Iva Zovkic, an NSERC Discovery Grant awarded to Dr. Ashley Monks, and an NSERC
PGS-D to Firyal Ramzan.
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Recent research with rats suggests that rodents are capable of object categorization. To study whether mice are capable
of a similar process, we designed a mouse object categorization task based on the standard object recognition paradigm.
Mice were first exposed to two different exemplar objects from the same category; we then assessed whether they would
discriminate between a third object from that ‘familiar’ category and an object from a novel category. Mice generalized
features within categories over both a 10 and 30 min delay between sample and choice phases. Muscarinic cholinergic
receptors have been implicated in the binding of object features and may be required to create object category
representations. A muscarinic antagonist (scopolamine) was administered between the sample and choice phases of the

task; this prevented discrimination between novel and learned categories, implicating ACh in the process of within-category
generalization. Category learning typically occurs through multiple exposures to category exemplars. We found that
extensive pre-exposure to objects facilitated task performance with a longer (1 h) delay; this was also disrupted by
administration of scopolamine pre-choice. Further research is needed to determine the specific role of ACh and muscarinic
receptors in object categorization. The current study presents a valuable new animal model for the study of the
mechanistic basis of categorization and its potential relevance to common cognitive disorders.
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ODOUR RECOGNITION: IMPLICATIONS FOR MICROBIOTA & OLFACTION IN THE DEVELOPMENT OF DISORDERS
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Recent work has demonstrated that mice exposed to low-dose penicillin during the perinatal period develop long-term
abnormalities in behaviour, brain neurochemistry, and intestinal microbiome. Here, we examined whether the same
antibiotic treatment in adolescence – a vulnerable period of brain development – would similarly produce persistent
behavioural change. Given that olfactory ability is integral to rodent behaviour, and is the underpinning for normal social
behaviour, we examined whether olfactory discrimination was impacted by low-dose penicillin treatment during
adolescence in mice. We found that male and female BALB/c mice treated with low-dose penicillin in drinking water from 3
to 6 weeks of age demonstrated impaired social odour discrimination in adulthood, an effect which was attenuated by
TM
concurrent treatment with the known psychoactive probiotic Lactobacillus rhamnosus JB-1 . Non-social odour
discrimination was unaffected by either treatment. These results not only indicate a potential role for the intestinal
microbiota in the etiology of disorders involving social communication, but also support the necessity of further examination
of the possible long-term negative effects of early life antibiotic exposure.
B24. ONLY SOCIAL RECOGNITION IS MEDIATED BY THE RAPID ESTROGENIC INTERACTION WITH OXYTOCIN
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Social recognition (SR), the ability to distinguish between conspecifics, is an important aspect in the development of social
life. Past studies where the genes for the estrogen receptors, oxytocin (OT), or the oxytocin receptor (OTR) were knocked
out have implicated both estrogens and OT in mediating SR. Estrogens have also been found to be able to rapidly facilitate
SR in both the hippocampus and the medial amygdala. Estrogens are also known to regulate OT, which led to the idea that
OT may be mediating estrogens’ rapid facilitation of SR. This was tested by infusing 17b-estradiol (E2) into the
paraventricular nucleus (PVN), the region where the majority of OT is produced. We found that SR was rapidly facilitated
by E2 in the PVN. We then infused an OTR antagonist into the medial amygdala while also infusing E2 into the PVN. The
OTR antagonist, at a dose that per se does not impair SR, was able to block the facilitation of SR by E2 in the PVN,
suggesting that estrogens’ rapid facilitation of SR occurs through an interaction with OT. We also investigated whether this
estrogen/OT interaction mediates other forms of memory like object recognition (OR). This was investigated by infusing E2
into the PVN to determine if OR could be facilitated and infusing the OTR antagonist into the medial amygdala to
determine if OR can be blocked. We found that E2 was not able to facilitate OR and the OTR antagonist did not block OR.
This suggests that the rapid estrogen/OT interplay between the PVN and the medial amygdala only mediates SR.
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The naked mole-rat has an unusual absence of sexual dimorphism in cell number, cell size and regional volume relative to
other mammals. These animals live in large colonies consisting of one reproductively-active female and 1-3 breeding
males; other colony members are socially subordinate, prepubertal adults that do not reproductively mature unless they
are removed from the suppressive cues of the colony. Previous studies have found that neuroanatomical morphology
varies according to social/reproductive status and not sex; stereological analysis of limited regions of Nissl-stained brains
demonstrates reproductively-relevant brain regions are larger in breeders of both sexes compared to subordinates. In this
study, we use a higher throughput approach, high resolution structural magnetic resonance imaging (MRI), to image
breeder and subordinate naked mole-rats of both sexes. We observe a larger relative volume in brain regions relevant to
reproduction and olfaction (e.g. medial amygdala) in breeders. Conversely, regions involved in social reward (e.g. striatum)
are larger in subordinates. We also used dual-energy x-ray absorptiometry (DEXA) to image differences in body
composition. While breeders, particularly females, were significantly larger in overall body composition (in grams),
subordinates had a higher percentage of fat while breeding females had a lower percentage of fat. In line with previous

findings, status appears to be a better predictor for neuroanatomical differences than sex and gross morphological sex
differences emerge with reproduction in naked mole-rats.
Acknowledgements: This study was funded by a NSERC Discovery Grant (402633) to MMH and a NSERC CGSM to
MFM.
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Cocaine abuse is accompanied by the emergence of negative affect such as dysphoria, irritability and anhedonia. Animals
rapidly learn cues that come to predict the availability of cocaine, and these cues are able to elicit a negative affective state
that can trigger cravings. The taste reactivity (TR) test has been used to measure negative affect by demonstrating that a
taste cue paired with delayed, but not immediate, access to cocaine elicits the conditioned aversive reaction of gaping.
Wheeler et al. (2008) demonstrate that multiple brief exposures to saccharin over 30 minutes, followed by a selfadministration task, ultimately resulted in rats displaying conditioned gaping upon re-exposure to saccharin. They
hypothesize that the aversive reaction of gaping was produced by the association of saccharin solution with an aversive
state of cocaine withdrawal. However, the effect of delayed access to cocaine producing conditioned aversion to saccharin
may be specific to the affective properties of cocaine, rather than the anticipation of future reward. Ettenberg (2004)
suggests that while the immediate effects of cocaine are rewarding, the aftereffects (10-15 min) are aversive. Using the TR
test, this research investigates whether the conditioned aversion to saccharin paired with delayed access to cocaine arises
because of the mixed rewarding and aversive properties of cocaine, or if delayed access to any rewarding drug producing
craving or withdrawal is responsible for the conditioned aversion to cocaine.
B27. EFFECT OF THE FATTY ACID AMIDE HYDROLASE INHIBITOR URB937 ON RAT MODELS OF NAUSEA
1
2
1
1
2
2
Erin M. Rock , Guillermo Moreno-Sanz , Cheryl L. Limebeer , Gavin N. Petrie , Roberto Angelini , Daniele Piomelli , and
1
Linda A. Parker
1
2
Department of Psychology and Collaborative Neuroscience Program, University of Guelph, Guelph, ON; Department of
Anatomy and Neurobiology, University of California, Irvine 92697-4621
Effective treatments of nausea are limited in the clinic. We investigated the potential of the peripherally restricted fatty acid
amide hydrolase (FAAH) inhibitor, URB937, to reduce lithium chloride-induced conditioned gaping (a model of acute
nausea) and contextually-elicited conditioned gaping (a model of anticipatory nausea) in rats, and its mechanism of action.
We also evaluated the potential of URB937 to suppress FAAH activity in the area postrema (AP), prefrontal cortex (PFC),
liver and duodenum, and to elevate levels of FAAH substrates in the AP.
URB937 reduced acute nausea by a PPARα-dependent mechanism and reduced anticipatory nausea by a CB1 receptordependent mechanism. The PPARα agonist, GW7647, similarly attenuated acute nausea. URB937 reduced FAAH activity
in peripheral tissues but not in the PFC. In addition, URB937 reduced FAAH activity and elevated levels of fatty-acid
ethanolamides in the AP, a brain region not protected by the blood-brain barrier
Therefore, the AP may be a critical anti-nausea site for FAAH inhibition and may involve PPARα to suppress acute nausea
and CB1 receptors to suppress anticipatory nausea.
Acknowledgments: Funded by a Natural Sciences and Engineering Research Council of Canada (NSERC, 92056) grant
and Canadian Institute of Health Research (137122) grants to LAP, and National Institute on Drug Abuse grant DA012413
to D.P.
B28. THE DIFFERENTIAL EFFECTS OF HALOPERIDOL AND ASENAPINE MALEATE ON NEURONAL
OSCILLATORY ACTIVITY IN A SCHIZOPHRENIA MODEL
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Department of Molecular and Cellular Biology, University of Guelph, Guelph, ON
Neuronal oscillations and their synchrony are known to be critical to normal cognitive functioning and their dysregulation
has been widely implicated in the cognitive deficits associated with schizophrenia. Typical antipsychotics are largely
ineffective at combatting the cognitive symptoms of the disorder, whereas atypical antipsychotics have been proven more
effective. The differential impact of these drugs on the regulation of neuronal oscillations, however, has not been assessed.
This investigation sought to evaluate the effectiveness of the typical antipsychotic, haloperidol (HAL, 1.0 mg/kg i.p.) and
the atypical antipsychotic, asenapine maleate (AM, 0.15 mg/kg, i.p.) at restoring cortical and striatal oscillatory deficits in
the methylazoxymethanol acetate (MAM) rat model system. Pre-pulse inhibition was also used to assess sensory gaiting
deficiencies prior to, and following, the experimental protocol to validate the animal model. Local field potentials from the
prefrontal cortex (PFC) and caudate putamen (CPu) were obtained on day 0, 7, and 14 of drug administration. Both AM
and HAL appeared to improve deficits in PPI after chronic treatment. Chronic treatment with either HAL or AM normalized
oscillations in the CPu. However, only AM treatment induced changes in oscillations within the PFC. These findings
suggest that newer generation antipsychotics may regulate neural function within a number of regions within the
schizophrenia network whereas the actions of older generation antipsychotics may be more restricted. In addition, the
normalization of oscillatory function within the PFC may serve as a therapeutic biomarker for antipsychotic efficacy in
improving cognitive impairments.

B29. SENSITIVITY MAPPING OF CUTANEOUS MECHANORECEPTORS AT THE KNEE
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Hairy and glabrous skin contains cutaneous mechanoreceptors that are sensitive to specific mechanical stimuli. These
receptors provide tactile and proprioceptive input and are classified based on receptive field size (Type I or II) and
response to onset/offset of stimuli (FA or SA). Thus far, studies have focused on mechanoreceptors and their contributions
to skin sensitivity in the hand and foot. The purpose of this study was to examine tactile regional sensitivity at the knee;
specifically to determine perceptual thresholds of FA skin receptors and the density and acuity of SAI receptors at the knee.
Five sites were examined: medial quadriceps (MQ), lateral quadriceps (LQ), gastrocnemius (G), patella (P), and tibial
tuberosity (TT). Skin touch perceptual thresholds of FA receptors were determined using monofilaments (MF). The spatial
acuity and density of SAI receptors was examined using an aesthesiometer for a two-point orientation discrimination
(TPOD) task. Results from the TPOD task showed significant regional differences in SAI receptors at the knee. The P and
TT site had greater density and acuity than the MQ, LQ, and G site. This may suggest greater contributions from SAI
receptors, which can contribute information on texture. No regional differences were found in FA sensitivity across all sites
at the knee based on MF data. The results provide an understanding of baseline sensitivities at the knee, which may be
used to develop more targeted rehabilitation strategies or clothing design to target receptor populations and improve
proprioception at the knee.
Acknowledgements: Supported by NSERC Discovery
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B30. NAUSEA-INDUCED 5-HT RELEASE IN THE INTEROCEPTIVE INSULAR CORTEX IS REVERSED BY SYSTEMIC
MAGL INHIBITION
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Research suggests that forebrain serotonin (5HT) release in the interoceptive insular cortex (IIC) is involved in illnessinduced nausea as measured by conditioned gaping in rats. We hypothesized that lithium-chloride (LiCl) would enhance
5HT release in the IIC as measured by HPLC-EC analysis of dialysate and that MAGL inhibition (MJN110) would reduce
the 5HT increase. We also hypothesized that exposure to a LiCl-paired-saccharin (SAC) would conditionally elevate 5HT.
Experiment 1 evaluated the potential of LiCl-induced nausea to elevate 5HT in the IIC and of MJN110 to prevent 5HT
elevation. Rats were injected with MJN110 or vehicle 1 hr prior to receiving an injection of LiCl or saline. Results showed
that among the vehicle pretreated rats, LiCl administration increased 5HT release in the IIC only during the first 20 min
after LiCl injection, which is consistent with the time course of the illness-inducing effects of LiCl. Importantly, an increase
in 2AG by MJN110 pretreatment prevented this LiCl-induced elevation of 5HT in the IIC, without having an effect on its
own.
Experiment 2 evaluated conditional 5HT elevation in the IIC. Rats were given three conditioning trials during which an
intraoral infusion of SAC was paired with an injection of LiCl or saline. At test rats received a 20 min infusion of SAC
during microdialysis sampling while conditioned gaping was measured. Infusion of LiCl-paired SAC elicited conditioned
gaping responses and an elevation of 5HT during the infusion. These results suggest that nausea is mediated by a
neurochemical release of 5-HT in the IIC.
Acknowledgements: Funded by the Natural Research Council of Canada (Grant # 90257) and the Canadian Institutes of
Health Research (Grant #137122).
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Birds must maintain a stable nest temperature during incubation for hatching of eggs. Nest-building has been shown to be
flexible to environmental cues, however it is unknown if incubation can be adjusted likewise. My research uses a modeling
approach to investigate how ambient temperature and experience affect incubation behaviour. I examined two data sets on
zebra finch (Taeniopygia guttata) incubation behaviour. In the first, zebra finches incubated at ambient temperatures of
either 30°C or 14°C and data loggers recorded temperature inside the nest. In the second, zebra finch pairs incubated a
second clutch at either the same ambient temperature or changed temperature conditions. Incubation behaviour was video
recorded. I used a Hidden Markov Model (HMM) to infer behavioural states during incubation based on a training set of
state: temperature pairs. Video data were used to test the HMM’s predictions. Once incubation behaviour was extracted by
the HMM, temperature, incubation behaviour, and experience will be used to create a regression model to predict number
of successful hatchlings. The predicted results are that birds incubating in the 30°C condition will have a shorter incubation
duration compared birds at 14°C. Birds that experienced the same temperature are predicted to have more surviving
offspring than birds that experienced a change in ambient temperature. This research explores a new use of computational
modeling in animal behaviour and develops practical techniques that can be used in the field and in the lab for inferring
behaviour from data loggers.
Acknowledgements: Supported by NSERC.

B32. PRESENCE AND CYBERSICKNESS IN VIRTUAL REALITY ARE MODULATED BY GAMING EXPERIENCE AND
NARRATIVE
Sophie Kenny, Séamas Weech, Markus Lenizki, and Michael Barnett-Cowan
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Minimizing cybersickness symptoms and maximizing the feeling of presence are important considerations in the design of
virtual reality applications. In a previous laboratory experiment, we found evidence that these percepts are inversely
correlated in a virtual reality experience. To further assess this relationship, we conducted a public research collaboration
with TheMuseum in Kitchener, Ontario, and gathered data from a large and diverse convenience sample. Over the course
of one week, we asked 154 museum visitors to explore a high-quality interactive virtual environment for a single 7-minute
session. In addition, we assigned participants randomly to a low- or enriched- narrative context condition. We collected a
comprehensive set of data on demographics, gaming experience, engagement and task performance in the game, as well
as self-report measures of presence and sickness. We replicated our previous finding that participants who reported high
presence also tended to report lower sickness severity. Highlights of the results include an interaction between narrative
context and game experience: Participants who reported playing games less than five hours a week reported stronger
sickness symptoms if they were assigned to the low-narrative context condition, whereas regular gamers were unaffected
by the narrative context. In addition, the association between presence and sickness is stronger for non-gamers than
regular gamers. These results show the potential for top-down modulation of susceptibility to sickness for non-gamers in
particular. We discuss the relevance of these findings with respect to theoretical accounts of cybersickness and presence.
Acknowledgements: Supported by NSERC and funding from Oculus VR. We would also like to thank the following
research assistants for their valuable help during data collection: Ambika Bansal, Aysha Basharat, Judy Ehrentraut, Katie
Fleming, Sarah Hawkshaw, Laura Jimenez, Shivarny Maheswaran, Claudia Martin Calderon, Manasi Shah, Frank Tran,
and Carolin Sachgau.
	
  
B33. MIND OVER MATTER: UNDERSTANDING THE RELATIONSHIP BETWEEN MEMORY SELF-EFFICACY,
COGNITION AND ACTIVATION IN OLDER ADULTS WITH PROBABLE MILD COGNITIVE IMPAIRMENT
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In our aging population, cognitive decline and brain health are critical areas of concern for healthy aging. Evidence has
shown that memory performance measures such as associative memory, one’s ability to remember connections between
distinct items, is related to conversion towards dementia. As memory performance is a complex construct, recognizing
influential variables is important in improving performance. While, variables such as, global cognition, functional
activations and memory self-efficacy (MSE) have been identified, it is unknown how these variables compare in their
predictive value against each other. We hypothesize that memory self-efficacy, a psychosocial variable, is a significant
predictor of associative memory performance beyond physiological variables. Using a cross-sectional design, community
dwelling older women with probable Mild Cognitive Impairment (MCI) were asked to evaluate their memory self-efficacy
using the Multifactorial Memory Questionnaire (MMQ) in addition to standardized cognitive tests. Using a 3T SIEMENS
scanner T1 weighted structural imaging and BOLD signal fMRI, during an associative-memory task, was obtained. Multiple
linear regression models were constructed for memory performance outcomes in relation to MSE, functional activation, and
global cognitive status; co-varying for age, physical activity level, and neural structural differences. Our models found that
the memory self-efficacy was the strongest measure in accounting for variance in performance on an associative memory
task beyond global cognition and functional activations. Based on these results it appears that one’s perceived feelings
and contentment about their memory is associated with how they will perform on a memory task regardless of cognitive
status or physiological function.
Acknowledgement: Supported by NSERC
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The hypothesis that overnight sleep or daytime naps have beneficial effects on memory consolidation has been widely
supported for many years. Given the memory impairments commonly observed in individuals with depression, the purpose
of this study was to explore the impact of napping on memory consolidation of clinically-relevant information in both healthy
and depressed populations. A new memory test was developed, consisting of a psychoeducational video that presented
information regarding cognitive symptoms of depression and coping strategies to deal with these symptoms. Memory for
the video was assessed by free-recall of information and a paired-associates test (cognitive impairment-coping strategy).
Healthy and depressed participants were randomly assigned to a 60-minute wake (video) or nap condition with continuous
EEG monitoring. Although not statistically significant, there was a clear trend (with a medium effect size) for superior
retention following the nap compared to wakefulness in both groups. Interestingly, overall, depressed participants exhibited
better recall performance than healthy individuals, perhaps due to the personal relevance of the information presented in
the video. Together, these findings offer preliminary support for the hypothesis that napping enhances memory
consolidation in both healthy and depressed populations. Future studies could explore potential applications of this

information for enhancing the consolidation of clinical information in patients receiving different forms of psycho- or
cognitive-behavioral therapies (supported by NSERC).

B35. THE DISTRIBUTION OF RESOURCES IN VISUAL WORKING MEMORY IS NOT ACCOMPLISHED VIA A
SIMPLE FILTER	
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Attention regulates visual working memory (VWM) performance by determining how visual items from the environment are
encoded into memory. Recent work argues that attention operates by regulating the strategic, flexible distribution of VWM
resources among encoded items, based on the observation that the more relevant an item is to a task (e.g. the more likely
it will have to be recalled later), the more precisely it is remembered. However, this observation can also be accounted for
by a simple filter that operates by preventing irrelevant items from being encoded. We evaluated these competing accounts
across two experiments in which participants memorized the colours of shape stimuli. In both experiments we manipulated
the likelihood that each shape would be tested. In Experiment 1, we assessed how precision varied across items that,
within a trial, had a high, medium, and low probability of being tested. In Experiment 2 we manipulated the number of low
probability items presented and assessed changes in memory precision for the high probability item. We evaluated the
memory precision of encoded items and found that, within a trial, participants are only capable of adopting two levels of
precision. Moreover, as precision for the high probability item did not decrease with an increase in the number of low
probability items, these data can only be explained through the flexible distribution of resources, and not a simple filter.
Thus, we provide support that attention is more than a simple filter and plays a strategic role in the distribution of VWM
resources.
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Falls in older adults are a major health care concern given the resulting injuries and medical costs. Previous literature
suggests that recurrent falls among older adults are not merely accidents, but rather caused by intrinsic factors. One such
factor that has been linked to falls is poor attention. A strategy that has been shown to improve attention is meditation.
Meditation can be defined as regulation of the self and bringing awareness and focus to the present. Therefore, our current
study examines whether using meditation training in an older adult population with a history of recurrent falls will improve
their attention. We are conducting a four-week intervention where participants are randomly assigned to either a: 1)
focused meditation condition, or 2) an acoustic music listening (control) condition three times a week. Before and after the
four-week intervention we will assess attention using: 1) the Sustained Attention to Response Task (SART) which
measures reaction time and accuracy, and 2) EEG during resting state where we will measure alpha peak frequency
(iAPF). Our results are expected to show a significant improvement in SART performance and increase in iAPF in the
meditation group compared to the control group. These results suggest that focused attention meditation can increase
attention in older adults, possibly decreasing their risk of falls and reducing falls-related injuries. In conclusion, the use of
focused attention meditation in older adults may provide an accessible intervention to improve mobility, and therefore
independence and quality of life.
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  SPATIAL INFORMATION PROCESSING IN JAPANESE QUAIL
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Location specific expression of immediate early genes (IEGs) support the brain’s representations of space. Within the
mammalian hippocampal formation (HF), different patterns of IEG expression encode different environmental contexts.
Little is known about how or whether the avian HF performs similar functions. To address this, we examined Egr1
expression in a non-flying species, Japanese quail, following controlled exploration of a novel environment. We find that
Egr1 expression is both upregulated by spatial experience and that the pattern of Egr1 expression closely resembles that
observed in mammals. Egr1 expression also varies across regions of the avian HF in a manner consistent with their
proposed mammalian homologues. To assess the spatial memory capabilities of quail, we developed a testing battery with
tasks assessing one or more of the three components of episodic-like memory: object identity, location, and context, with
the final task involving a combination of all three elements. Quail succeed at object recognition but failed when the task
required remembering more than one element. By determining the boundary conditions for spatial information that quail
can reliably use to solve tasks, we are able to establish the groundwork for further examination of functional homologues
between the avian and mammalian hippocampal formations.

B38. THC-INDUCED HYPERNAUSEA ASSESSED IN THE CONDITIONED GAPING MODEL IN RATS
Marieka V. DeVuono, Kelly M. Hrelja, Erin M. Rock, Lauren Sabaziotis, Cheryl L. Limebeer, and Linda A. Parker
Department of Psychology, University of Guelph, Guelph, ON
The compound Δ9-tetrahydrocannabinol (THC), a partial cannabinoid 1 (CB1) receptor agonist of the endocannabinoid
(eCB) system, is known to produce aversive effects. Findings in animals, and the characterization of a human condition

called “Cannabinoid Hyperemesis Syndrome” suggest that high doses of THC can produce nausea/vomiting. However, low
doses of THC are known to reduce nausea/vomiting in humans and animal models of vomiting. The mechanism
responsible for the nauseating effects of THC remains unclear. It is thought that a dysregulation of the eCB system is
involved. The conditioned gaping model, a rat model of nausea, was used to examine the nauseating effects of high dose
THC. In experiment 1, rats underwent 3 conditioning trials where they received an injection of 0.5, 5, or 10mg/kg of THC,
or vehicle (VEH) i.p. following an intraoral infusion of a novel saccharin solution. The following day, rats underwent a drugfree test trial. Experiment 2 evaluated the ability of the CB1 antagonist, rimonabant (SR141716A; 1mg/kg i.p.) to interfere
with the establishment of conditioned gaping produced by 10mg/kg THC. 5 and 10mg/kg of THC produced conditioned
gaping reactions, whereas 0.5mg/kg THC, a dose that has been shown to prevent lithium chloride induced conditioned
gaping, and VEH did not. 1mg/kg rimonabant prevented the establishment of conditioned gaping. These results suggest
that high doses of THC can produce nausea through activation of the CB1 receptor. Future research will determine if the
nauseating effect of THC is mediated by dysregulation of the eCB system.
Acknowledgments: This research was supported by grants from NSERC (03629) and CIHR (137122) to L. Parker.
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Numerous studies have reported that post-training sleep benefits memory consolidation. Further, recent studies have
shown that a short nap is as beneficial to memory consolidation as a full night’s rest. Researchers have started to examine
whether periods of relative inactivity in wakefulness (e.g., quiet resting) also play a role in active memory consolidation.
Interestingly, some of the EEG activity patterns during quiet resting are similar to those seen in sleep (e.g., θ activity).
However, at present, it is not clear whether quiet resting is as effective as sleep, and which types of the quiet rest are most
beneficial to memory consolidation. In the present study, we will assess the effects of napping and quiet resting on the
consolidation of both declarative and non-declarative memories in healthy adults. Specifically, we will characterize the role
of meditation in facilitating consolidation compared to napping and active wakefulness. We hypothesize that napping will
result in better memory performance relative to the wake condition. Further, participants who meditate, show significantly
better memory performance compared to those in the wake condition. Additional analyses will compare EEG activity and
assess whether specific activity patterns (e.g., θ and α oscillations) are correlated with the performance on the memory
tests. At present, we have collected data from 30 participants. Preliminary analysis showed that quiet resting prevents the
degradation of memory equally across all conditions. Further studies are in progress to explore the effects of quiet resting.
B40. REMEMBERING ADDICTIVE BEHAVIOURS: EFFECT OF COCAINE AND NICOTINE CONDITIONED CONTEXT
ON MEMORY FORMATION
Michael Wolter, Ethan Huff, Boyer Winters, and Francesco Leri
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Cocaine and nicotine enhance memory formation and thus facilitate acquisition of behaviors leading to their consumption.
These behaviors, however, are also activated and maintained by environmental stimuli that have been associated with
their direct effects. Hence, it is likely that cocaine- and nicotine-associated stimuli, similarly to the acute action of these
drugs, can enhance memory formation. To test this hypothesis, male Sprague-Dawley rats received 5 injections of cocaine
(0 and 20 mg/kg, IP) or nicotine (0 and 0.4 mg/kg, IP) in a within-subject discriminative conditioning protocol that generated
a drug-conditioned context (CS+) and a vehicle-conditioned context (CS-). Post-conditioning exposure to the CS+ context
in a drug-free state induced a robust conditioned locomotor response. More importantly, exposure to the CS+, but not CS-,
immediately following the sample phase of an object recognition memory task enhanced memory on a test 72 hours later.
Interestingly, the magnitude of this effect was comparable to the effects of acute cocaine (5, 10 and 20 mg/kg) or nicotine
(0.1, 0.2 and 0.4 mg/kg) administration. As well, the effect of post-sample exposure to the CS+, or the drugs, was lost if
exposure was delayed by 6 hours. Overall, these data identify a psychological function of cocaine- and nicotineassociated stimuli that is likely to have a critical impact on the development and maintenance of addictive behaviors.
Acknowledgements: Supported by NSERC.
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INDUCES ANXIETY-LIKE BEHAVIOUR AND ALTERED STARTLE RESPONSE IN ADULTHOOD: RELATION TO
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The causes underlying the development of autism spectrum disorder (ASD) are largely unknown. ASD involves a complex
set of risk factors including early life immune challenges and altered gut microbiomes. The present study investigated
whether the repeated administration of a bacterial endotoxin during early adolescence followed by a short chain fatty acid
bacterial metabolite, propionic acid (PPA) leads to altered anxiety-like behaviours, acoustic startle response (ASR), and
sensorimotor gating in adulthood. Male adolescent Long-Evans rats were administered lipopolysaccharide (LPS: 0.2 mg/kg
i.p.) or NaCl on postnatal days (P) 28, P30, P32, and P34. On P40 and P43, they were administered PPA (500 mg/kg i.p.)
or its vehicle, PBS, and were subsequently tested on the light-dark (LD) and ASR tasks, respectively. These treatments

and behavioural tasks were repeated in adulthood on P74 and P77. Rats treated with both LPS and PPA showed
decreased activity in the dark chamber of the LD task compared to controls, indicating elevated anxiety. LPS produced
long-term effects by increasing vertical activity (a putative measure of anxiety) and ASR into adulthood compared to
adolescence. PPA decreased percent prepulse inhibition (%PPI) for a 76 dB prepulse compared to controls, but %PPI
increased in adulthood such that PPA’s effects were no different than controls, suggesting tolerance to PPA. Results of this
study support the hypotheses that immune challenges and increased PPA may alter behaviours as observed in ASD.
Acknowledgements: Supported by NSERC.

B42. BACTERIAL METABOLITES AND BRAIN AND BEHAVIOUR
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A subset of children diagnosed with autism spectrum disorder (ASD) have been found to have an altered composition of
their microbiome. This includes alterations in the levels of short chain fatty acids (SCFA) which may influence the
expression of ASD related behaviours. At low levels, propionic acid (PPA) is naturally produced through fermentation of
carbohydrates within the gut. A subset of children with ASD have been found to have higher than normal levels of PPA
within their gut microbiome. The present study investigated the effects of repeated intraperitoneal treatments of rats with
PPA, a SCFA that can cross the gut-blood and the blood-brain barrier, on anxiety-like and locomotor behaviour. Twentyfour adult male rats were randomly assignment into one of three groups: phosphate buffered saline (2.0 ml/kg), PPA 250
(2.0 ml/kg) or PPA 500 (2.0 ml/kg), (all n=8). Behavioural testing was conducted using the light-dark anxiety test to
measure anxiety-like behaviour and locomotor activity levels. It was found that PPA at the highest dose (500 mg/kg) had a
significant anxiogenic effect and significantly decreased the locomotor activity level. The present study supports the
hypotheses that alterations in the levels of PPA lead to behavioural changes reminiscent of those seen in ASD.
Acknowledgements: Supported by NSERC.
	
  
B43. THE MORPHOLOGICAL AND BEHAVIORAL CHARACTERIZATION OF MICE LACKING THE NEURONAL
ADAPTOR PROTEIN SHCD
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Adaptor proteins, including those in the Shc family (ShcA-D), are involved in diverse cellular signaling pathways. Members
of the Shc family have been implicated in tumor growth and metastasis, neural stem cell proliferation and differentiation,
and maintenance of neuronal subpopulations. However, the unique functions of the most recently isolated member, ShcD,
remain largely uncharacterized. Preliminary evidence indicates ShcD is highly expressed in the adult brain within the
olfactory bulb and olfactory nerve layer. We hypothesize that ShcD may be playing a role in adult neurogenesis in the
subventricular zone-olfactory bulb axis by influencing proliferation, migration or differentiation of neural stem cells. To
better understand the physiological role of ShcD, our lab developed a ShcD knockout mouse model. Adult ShcD knockout
(ShcD-KO) mice present with both structural and functional olfactory defects. ShcD-KO mice have smaller olfactory bulbs
by weight than wildtype mice, in addition to faring significantly worse in a buried food pellet test. We propose these defects
stem from a dysregulation of adult neurogenesis resulting in a reduced number of replacement cells arriving in the olfactory
bulb. Accordingly, ShcD-KO mice exhibit biochemical changes including elevated levels of ShcA and a reduction in Erk5,
which regulates neural stem cell differentiation and is required for olfactory bulb maintenance. Ongoing research aims to
identify the neural cell types and neurogenic processes affected by ShcD loss, to better understand the role of ShcD in the
adult nervous system.
Acknowledgements: Supported by NSERC.
B44. POLYMORPHIC EXPRESSION OF TENEURIN C-TERMINAL ASSOCIATED PEPTIDE-3 (TCAP-3) IN THE
MOUSE BRAIN
Thomas L. Dodsworth and David A. Lovejoy
Department of Cell & Systems Biology, University of Toronto, Toronto, ON, Canada
The recent discovery of the teneurin and latrophilin ligand-receptor pair, which is the only trans-synaptic protein pair
conserved between invertebrates and vertebrates, offers new insights into how the CNS regulates sensory and motor
functions. Discoordination between sensory and motor systems in humans is implicated in Parkinson’s Disease.
Vertebrates possess four teneurin paralogues which are primarily expressed in the CNS. The C-terminal 40-41 amino
acids of each teneurin has been termed ‘teneurin C-terminal associated peptide’ (TCAP). A synthetic form of mouse TCAP1 regulates cytoskeletal protein dynamics, neuronal stress tolerance, and anxiety-related behaviours in rodents. This
indicates a key role for TCAP and its putative receptor latrophilin in neuronal viability. RT-PCR amplification of TCAP-3
yields numerous amplicons. Thus, we investigated the expression of TCAP-3 containing mRNA in mouse brain and cell
lines. We found that TCAP-3 was not easily detected in the adult mouse brain, despite the presence of teneurin-3.
However, TCAP-3 was weakly detected in the embryonic mouse brain and in Neuro2a cells. To understand this, TCAP-3
amplicons were subcloned and sequenced. We discovered 3 polymorphic mRNA variants, two of which code for truncated
teneurin-3 proteins that do not contain TCAP. The truncated forms were expressed in distinct regions of the embryonic
mouse brain from day 14 to 18. This indicates an important role for the differential expression of teneurin-3 in brain
development and suggests that TCAP-3 functions separately from the teneurin protein.

B45. A META-ANALYTIC STUDY OF THE CHRONIC EFFECTS OF MARIJUANA USE IN EXECUTIVE FUNCTIONS IN
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Neuroimaging research has demonstrated structural and functional changes mostly in the limbic and prefrontal areas of the
brain due to long-term cannabis use. This effect is more pronounced in youth whose brain is still developing. However,
neuropsychological findings have been controversial. As the regulations for recreational cannabis use continue their
progression into law, the potential chronic effects of cannabis use on the developing brain of young individuals should be
investigated. Consequently, we conducted a meta-analysis examining the chronic effects of cannabis use on executive
functions of individuals under the age of 25 years. Our meta-analysis included 25 studies that provided data for 772
cannabis users and 728 non-using controls. Executive functions were grouped into 4 domains; inhibition, working memory,
switching and processing speed. Effect sizes were calculated so that a positive effect size would indicate a better
performance by the control groups for each executive function domain for each study and then combined for the full set of
studies. Results from the random-effects meta-analysis indicated significant differences between users and non-users in
neuropsychological tests assessing inhibition(d=0.287 [95%CI 0.008, 0.565]), working memory(d= 0.239 [95%CI 0.045,
0.432]) and shifting(d= 0.229 [95%CI 0.167, 0.773 ]). There were no group differences in processing speed. Given the
importance of executive functions in complex cognitions and self-regulatory skills, it is critical to consider the detrimental
effects of chronic cannabis use in young people.

B46. SENSORIMOTOR GATING AND SOCIAL BEHAVIOR IN RATS EXPOSED TO EARLY OR MID-GESTATION
MATERNAL IMMUNE ACTIVATION
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Maternal infection during pregnancy is associated with an increased risk of neurodevelopmental disorders such as autism
spectrum disorder (ASD) and schizophrenia in the offspring. Interestingly, rodent research has shown that a pathogen-free
immune response during pregnancy is sufficient to cause symptoms linked to ASD and schizophrenia in the offspring, and
that behavioral changes mainly manifest in adulthood. We used polyinosinic:polycytidylic acid (poly I:C) maternal immune
activation (MIA) at Gestation Days (GD) 9.5 or 14.5 to more specifically describe the sensorimotor gating phenotype of the
poly I:C model and investigate whether this phenotype is associated with aberrant social behavior in Sprague Dawley rats
during adolescence and adulthood. Sensorimotor processes were measured through open field locomotor activity in
addition to habituation and multimodal (auditory and visual) prepulse inhibition (PPI) of the acoustic startle response, while
social novelty preference was measured in the three-chamber test. Results from MIA-exposed offspring show GD and sexspecific effects of MIA on startle reactivity, visual PPI and locomotor activity but no impairment in habituation of startle and
social novelty preference. These results extend on past MIA studies, particularly in the specific characterization of PPI
deficits across different stimuli.
B47. AN INTEGRATED ANALYSIS OF MICROBIOTA COMPOSITION ON BRAIN STRUCTURE AND SOCIAL
BEHAVIOUR IN MICE
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Children, Toronto, ON
Animal and clinical studies have demonstrated an important role for gut microbiota in brain function and behaviour.
Microbiota composition and diversity is influenced by host genetics, diet, and other environmental factors. This work
integrates analysis of the microbiome with behaviour and brain structure in several mouse models to better understand
how gene-environment interactions during development influence brain structure and behaviour. In this study, male and
female mice from several strains (Balb/C, C57Bl/6, FVB, CD1) and genetically-modified mice including, T cell receptor
knock out mice (TCRβ-/-δ-/-) and Fragile X mice (Fmr1 KO) were exposed to early life stressors including
lipopolysaccharide injection on postnatal day 3 (P3) and/or overnight maternal separation on P9. Social preference was
conducted at P24 using the three-chamber test and fecal samples were collected. Microbiota composition was determined
by amplifying the 16S rRNA gene variable 3 (v3) region, sequenced using the Illumina MiSeq platform and analyzed using
an in-house pipeline. Brains were perfused at 4w of age and imaged using a 7.0 Tesla MRI scanner. Strain, genotype, and
sex difference in social preference were evident. Preliminary analysis shows distinct microbiota profiles in different strains
of mice and analysis is ongoing to determine if specific bacteria are associated with social preference. We have examined
neuroanatomical circuits in mouse models of autism and this work will consider how these circuits are influenced by
genetic background, early life stress and microbiota composition.
Acknowledgements: Supported by Ontario Brain Institute

B48. STAUFEN 1 IS EXPRESSED BY NEURAL PRECURSOR CELLS IN THE DEVELOPING MURINE CORTEX BUT
IS DISPENSABLE FOR NPC SELF-RENEWAL AND NEURONAL DIFFERENTIATION
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Proper development of the cerebral cortex relies on asymmetric divisions of neural precursor cells (NPCs) to produce a
recurring NPC and a differentiated neuron. Asymmetric divisions are promoted by the differential localization of cell- fate
determinants, such as mRNA, between daughter cells. Staufen 1 (Stau1) is an RNA-binding protein known to localize
mRNA in mature hippocampal neurons. Its expression pattern and role in the developing mammalian cortex remains
unknown. Both stau1 mRNA and Stau1 protein were found to be expressed in all cells of the developing murine cortex.
Stau1 protein expression was characterized spatially and temporally throughout cortical development and found to be
present in all stages investigated. We observed expression in the nucleus, cytoplasm and distal processes of both NPCs
and newly born neurons and found it to shuttle between the nucleus and the cytoplasm. Upon shRNA-mediated knockdown of Stau1 in primary cultures of the developing cortex, we did not observe any phenotype in NPCs. They were able to
both self-renew and generate neurons in the absence of Stau1 expression. We propose that Stau1 is either dispensable
for the development of the cerebral cortex or that its paralogue, Stau2, is able to compensate for its loss.
B49. TIME COURSE OF ADULT NEUROGENESIS IN THE NAKED MOLE-RAT
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Adult neurogenesis is the addition of new neurons in the mature brain. In conventional laboratory mice and rats, adult born
neurons mature in approximately 3-4 weeks. However, cell maturation takes longer in primates, which may be linked to
species longevity. The naked mole-rat is a small rodent with an extraordinary lifespan: they live approximately 10 times
longer than other rodents of comparable body size. We have previously demonstrated using endogenous markers that
rates of cell proliferation are lower in naked mole-rats compared to adult mice. Here, we used a cell birthdating paradigm to
examine both cell proliferation and survival to gain insight into the time course of adult neurogenesis in this unique species.
We injected adult non-reproductive naked mole-rats daily with bromodeoxyuridine (BrdU), a thymidine analog incorporated
into dividing cells, for 7 days and collected brains 1 week, 3 weeks, 3 months, 5 months, and 12 months post-injection.
BrdU-immunoreactive cells were quantified in the subventricular zone/olfactory bulb and the dentate gyrus, regions that are
canonically neurogenic in mammals. We also identified and counted BrdU-immunoreactive cells in the piriform cortex and
basolateral amygdala, which are part of the extended olfactory circuit and may be sites of active cell proliferation or targets
for migrating cells. The quantity of immunoreactive cells peaked at 1 week in the olfactory ventricle, subventricular zone,
dentate gyrus, and piriform cortex. Cell number peaked at 3 weeks in the basolateral amygdala and anterior olfactory
nucleus, suggesting cells are migrating to these regions. The number of immunoreactive cells decreased and plateaued at
3 months in all regions, suggesting apoptotic pruning of newly born cells and a 3 month period for cell maturation and
integration into functional circuits. Collectively, these data support the hypothesis that an extended duration of adult
neurogenesis helps preserve neuroplasticity over a longer life span.
Acknowledgements: Supported by NSERC
B50. THE IMPACT OF A POST-DELIVERY SLEEP PROTECTION INTERVENTION ON POSTPARTUM MATERNAL
MENTAL HEALTH
1,2
1,2,3
1,2,3
Sawayra Owais , Ryan J. Van Lieshout , and Benicio N. Frey
2
1
Neuroscience Graduate Program, McMaster University; Women’s Health Concerns Clinic, St. Joseph’s Healthcare
3
Hamilton; Department of Psychiatry and Behavioural Neurosciences, McMaster University
The postpartum period is associated with poor maternal sleep, a significant risk factor for postpartum mental disorders,
particularly postpartum depression (OR = 3.34; 95% CI: 2.04–5.48) (Iranpour et al., 2016). Despite the robust relationship
between poor sleep quality and psychiatric illness, no known effective interventions exist that improve sleep during the
immediate post-delivery period. In this prospective, observational study, we examined the effectiveness of an in-hospital
intervention that included: a minimum 3-day hospital stay, a private room, nightly rooming-out of the infant, and nightly
access to a sleep aid (lorazepam), if necessary. Mothers with a clinical diagnosis of mood and/or anxiety disorders
received the intervention (treatment group, n=12) or postpartum care as usual (comparison group, n=30), at their
psychiatrist’s discretion. Maternal depression, anxiety, and sleep quality were assessed through subjective and objective
measures from the third trimester of pregnancy to 24 weeks postpartum. Preliminary results suggest there is no significant
difference in depression (p=0.56) or anxiety (p=0.65) between the treatment and comparison group from the third trimester
of pregnancy to postpartum week 12. Sleep efficiency in the comparison group significantly improved from postpartum
week 2 to postpartum week 12 (p=0.043). Further data collection and analyses must be conducted to determine if this
intervention can significantly reduce maternal suffering, improve child and family outcomes, and reduce healthcare costs.
Acknowledgements: This study is funded by the Teresa Cascioli Charitable Foundation Research Award in Women’s
Health

B51. EFFECTS OF ACUTE DELTA-9-TETRAHYDROCANNABINOL (THC) EXPOSURE ON ATTENTION AND
INHIBITORY CONTROL IN RATS EXPOSED TO THC PERINATALLY
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Cannabis is the most frequently used illicit substance among pregnant women in Canada. Chronic cannabis exposure
during early neural development may dysregulate the endocannabinoid system resulting in lasting cognitive and
9
behavioural changes. This study examined the effects of both chronic perinatal and short-term adulthood ∆ tetrahydrocannabinol (THC) exposure on attention and inhibitory control at various stimulus durations (0.1-1.0 s) in the 5choice serial reaction time task. Male CD (SD) IGS rats were exposed daily to THC (5 mg/kg, s.c., n=10) or its vehicle (1%
TWEEN 80 in 0.9% saline, n=8) from postnatal day 4 to 14. THC administration in adulthood (0, 1, 2 or 4 mg/kg, i.p.) dosedependently impaired 5-CSRTT performance at all stimulus durations. Perinatal exposure to THC altered the response to
THC in adulthood such that 2 mg/kg produced larger attentional deficits relative to control animals. Results suggest that
early life cannabinoid exposure can alter the response to THC exposure in adulthood.
9

B52. EFFECTS OF PERINATAL Δ -TETRAHYDROCANNABINOL ON ACQUISITION OF A DELAY-DISCOUNTING
TASK AS A MEASURE OF IMPULSIVE CHOICE
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The present study examined the long-term impact of early life Δ -tetrahydrocannabinol (THC) exposure on impulsive
choice behaviour. Twenty-one male CD (SD) IGS rats were injected once daily with either THC (5 mg/kg, s.c., n=10) or its
vehicle (1% TWEEN 80 in 0.9% saline, n=11) from postnatal day 4 to 14. Beginning on postnatal day 58, rats were food
restricted and trained in a delay-discounting task over a 10-week period. Each trial involved presenting two levers.
Pressing one lever resulted in an immediate small reward (one 45 mg food pellet), while pressing the other lever produced
a larger four pellet food reward delivered after a delay (0, 10, 20, 40 or 60 s). Each daily session consisted of 60 trials—12
at each delay in an incremental order—each lasting 100 s. The proportion of delay lever choices was expected to decrease
as the delay increased, and this effect was expected to be more pronounced in rats treated perinatally with THC. Results
revealed an unexpected finding that the proportion of delay lever choices was significantly higher in the THC-exposed rats,
suggesting that increased impulsivity associated with early life exposure to cannabis might not be exclusively related to
exposure to THC alone.

B53. PERINATAL ADMINISTRATION TO Δ 9-TETRAHYDROCANNABINOL IN RATS INCREASES BEHAVIOURS

ASSOCIATED WITH ANXIETY AND DEPRESSION DURING ADULTHOOD
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Marijuana is a widely used illicit drug among pregnant women in Western societies. However, little is known about the
consequences of using marijuana during pregnancy such as any long-lasting effects it may have on the offspring.
Additionally, it is difficult to assess the consequences of perinatal exposure to marijuana alone given that cannabissmoking pregnant women often engage in polydrug use. Delta-9-tetrahydrocannabinol (THC) is one of the main
psychoactive ingredients in marijuana and its interaction on the endocannabinoid system is responsible for its subjective
9
effects. Given the lipophilic properties of Δ -THC, the drug easily crosses the fetoplacental barrier and passes to newborn
9
infants through breast feeding. In this study, CD (SD) IGS rats were assigned to two treatment groups (Δ -THC or vehicle)
on postnatal day (PND) 2. The drug was administered subcutaneously at a dose of 5 mg/kg in a volume of 5 ml/kg from
PND 4 to PND14. Behavioural testing began on PND 121 and included a sucrose preference test (females only), marble
9
burying task, and social preference test. Results revealed that rats exposed perinatally to Δ -THC consumed significantly
less sucrose solution compared to the vehicle controls; no significant group differences were found for water consumption.
9
In both males and females, the Δ -THC-treated group buried significantly more marbles than the vehicle group, and
females were found to bury significantly more marbles compared to the males. Results also revealed that the males
displayed significantly less social interaction (time spent with a real rat compared to a toy rat), travelled significantly less,
9
and spent more time immobile compared to the females. However, perinatal Δ -THC exposure had no significant effect in
9
the social preference task. Results suggest that perinatal exposure to Δ -THC may increase anxiety and depressive-like
behaviour, and alters social interaction later in life. These effects appear to be more pronounced in females compared to
males.

B54. TOWARDS A STRUCTURAL CHARACTERIZATION OF THE LEOPARD GECKO CEREBELLUM: PURKINJE
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The cerebellum is a major component of the hindbrain, and plays important roles in motor coordination, posture, and
cognitive functions. Although the gross anatomy and histological organization of the cerebellum has been documented

across many species, less is known about the contributing cell types, especially among non-mammals. Here we focus on
Purkinje cells (PC) and cells of the External Granular Layer (EGL) in a representative lizard, the leopard gecko
(Eublepharis macularius). Similar to other vertebrates, gecko PC are large, calbindin-immunopositive neurons located at
the junction between the molecular layer and the granular layer. Golgi-cox impregnation reveals a dendritic arborization
broadly comparable with that of alligators (and distinct from that of mammals). There is typically a single, lengthy primary
dendrite that divides into a complex dendritic arbour. Adult geckos also retain an EGL, a progenitor cell population that
characteristically disappears prior to adulthood in mammals. Cells of the gecko EGL are immunopositive for the
transcription factor SOX2, a hallmark protein of neural stem/progenitor cells, and the radial glia marker glial fibrillary acid
protein, but are immunonegative for NeuN, a marker of mature neurons. Using a bromodeoxyuridine pulse-chase strategy,
we determined that a subset of gecko EGL cells were label retaining after a 140-day chase period. Combined, these data
provide important new information about the evolutionary variability of the cerebellum, with implications for functional
adaptations in a species capable of tail loss.
Acknowledgements: Support by NSERC and CFI

B55. RADIAL GLIA AND CELL HETEROGENEITY ACROSS THE LIZARD CENTRAL NERVOUS SYSTEM: DISTAL
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Radial glia are resident neural stem/progenitor cells of the central nervous system of many non-mammalian species and
are considered crucial for both brain development and injury-mediated regeneration. Here, we investigated whether
populations of radial glia were present within the body spinal cord (bSC) and brain of the lizard Eublepharis macularius (the
leopard gecko). Using a bromodeoxyuridine pulse-chase strategy, we determined that label-retaining cells were found
throughout the bSC and the forebrain following a 20-week chase. Next, we established that populations of cells lining the
central canal (of the bSC) and ventricular system (of the brain) express a panel of radial glia markers, including SOX2,
GFAP and Vimentin. Interestingly, Vimentin was conspicuously absent from the diencephalon (except for the hypothalamic
eminence), as well as the midbrain and hindbrain. Cell populations lining the central canal of the bSC also include cells
with a neuronal phenotype (as evidenced by expression of HuCD). Finally, we determined that constitutive proliferation by
cells lining the central canal (of the bSC) and the ventricular system (of the forebrain) are essentially unaltered in response
to a distal central nervous system injury (spinal cord rupture as a result of tail loss). Combined, our data demonstrate that
radial glia are present throughout the central nervous system of the gecko and that the bSC and forebrain are resilient to
distal spinal cord injuries.
Acknowledgements: Supported by NSERC and CFI.
B56. LONG-TERM EFFECTS OF ADOLESCENT SOCIAL INSTABILITY STRESS ON IMMUNE FUNCTION IN MALE
AND FEMALE LONG-EVANS RATS
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Exposure to stress during adolescence can have enduring consequences on the brain and corresponding behaviours. The
purpose of this study was to investigate the immediate and long-term effects of social instability stress during adolescence
on immune function in rats. Male and female Long-Evans rats underwent a daily social instability stress procedure (SIS;
1hour isolation and novel cage partner upon return to colony room) or no stress procedure (CTL) from post-natal day
(PND) 30-45. The rats were then injected with 0.1mg/kg lipopolysaccharide (LPS) or saline at PND 46 (adolescence) or
PND 70 (adulthood). Sickness behaviours and blood samples were collected at 1, 2, 4, 6, and 24 hours following injections.
Corticosterone (CORT) concentrations were measured from blood samples. SIS affected sickness behaviours in a sexdependent manner. LPS-SIS adolescent males showed significantly higher sickness behaviours than LPS-SIS adult males
when compared to controls; LPS-SIS females did not show significant changes in sickness behaviours. SIS significantly
increased CORT in LPS-injected animals, compared to CTL-LPS animals. SIS males showed significantly higher CORT
irrespective of age; SIS-LPS adolescent females showed significantly enhanced CORT levels compared to CTL-LPS,
which was conserved in SS-LPS adult females. The results suggested that SIS can lead to long-lasting alterations of the
immune response, that are sex-specific. Thus, stress in adolescence may influence health outcomes in adulthood.
Acknowledgements: Support by NSERC and CAPES.
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Testosterone (T) typically dampens, and estradiol enhances, hypothalamic-pituitary-adrenal (HPA) responses to stressors,
yet post-pubertal adolescents hypersecrete corticosterone (CORT) relative to adults after a stressor despite equivalent T
concentrations (Green et al., 2016). In Experiment 1, adolescent (postnatal day [P] 45) gonadectomised (GDX) rats had
heightened corticosterone (CORT) release when given T, whereas adult GDX rats had dampened (age x T, p<0.001).
Experiment 2: GDX rats given T, dihydrotestosterone (DHT), or control (CTL) implants; plasma was obtained after 30min
restraint. Although no significant differences were obtained for CORT, means were consistent with previous findings. T

(p=0.004) and DHT (p=0.002) had lower plasma progesterone after stress than did CTL, and P75 had lower progesterone
than did P35 (p=0.068) and P45 (p=0.015). DHT and T rats had lower vasopressin- (p<0.001), CRH- (p<0.001), and
aromatase- (p<0.065) immunoreactive cell counts in the parvo-paraventricular nucleus than did CTL (all p < 0.01),
irrespective of age. Experiment 3: unoperated P45 and P75 rats were given fadrozole (FA; aromatase inhibitor), finasteride
(FI, 5a-reductase inhibitor), flutamide (FL, androgen receptor antagonist), or vehicle (VEH). Higher CORT after restraint
was found in P45 than in P75 (p<0.001) only among VEH. Among P45, CORT lesser in FA than in VEH (p=0.022), FI
(p=0.03), and FL (p = 0.001). Among P75, VEH had lower CORT than did FI (p=0.03), and FA had lower CORT than FI
(p=0.002) and FL (p=0.007). The higher stress release of CORT in P45 may involve greater conversion of testosterone to
estradiol at the level of the adrenal.
Acknowledgements: Supported by a NSERC Discovery Grant.
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Gonadal steroid hormones decline with age in both women and men, and this is associated with an increased risk for
developing Alzheimer’s disease (AD). In the triple transgenic mouse model of AD (3xTg), gonadectomy accelerates
amyloid-β (Aβ) deposition, which suggests that declining gonadal steroid levels may increase the risk of AD through
decreased protection against Aβ pathology. While testosterone (T) has been shown to be neuroprotective in males, recent
evidence suggests that metabolites of T may contribute to this protection. In this study, we investigated whether inhibiting
5α-reductase (5α-R), the rate-liming enzyme in the pathway that converts T to neuroactive steroids, could impact Aβ levels
in the hippocampus (HC) of male 3xTg mice. Male wild-type (WT) or 3xTg mice received daily injections of finasteride (FIN;
5α-R inhibitor; 50mg/kg i.p) or vehicle (18% β-cyclodextrin) beginning at 6 months of age for 20 days. Females only
received vehicle injections. Western blot analysis demonstrated increased Aβ levels in the HC of all 3xTg mice, with
minimal effect of FIN. Immunohistochemistry indicated strong Aβ deposition in the ventral HC (VHC) in 3xTg mice, with
significantly greater Aβ staining in the subiculum and CA1 of the anterior VHC in females. In the posterior VHC, female
3xTg mice had stronger Aβ staining in CA3 than 3xTg vehicle males, but not 3xTg FIN males. These results suggest that
5α-reduced T metabolites may contribute to the relative protection observed in males with respect to the development of
AD by reducing Aβ deposition in a region-specific manner.
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Alpha thalassemia X-linked mental retardation (ATR-X) syndrome is a severe cognitive disorder characterized by memory
impairments, which is caused by Atrx mutations. We hypothesized that hippocampal synaptic transmission and plasticity in
vivo are altered in ATRX-deficient (ATRX) mice compared to wildtype (WT) mice. ATRX mice were generated via
conditional ablation of the Atrx gene specifically in forebrain pyramidal neurons on postnatal day 20. Field potentials in the
hippocampus were recorded with a 16-channel probe following stimulation of CA3 stratum oriens and the medial perforant
path (MPP). Theta-burst-stimulation (TBS) of CA3 was used to induce long-term potentiation (LTP), a cellular correlate of
memory, in the basal dendrites of the CA1 region. Preliminary results indicate that both ATRX and WT mice displayed
basal dendritic LTP following TBS, with no significant difference between ATRX (n = 5) and WT mice (n = 8). However,
input-output relation of the excitation evoked in the dentate gyrus by MPP stimulation showed that responses in ATRX
mice saturated at a lower stimulus intensity than WT mice. This difference was not seen when analyzing CA1 basal
dendritic excitation following CA3 stimulation. Future studies will assess synaptic transmission and plasticity of other
hippocampal synaptic pathways to further reveal a possible physiological correlate of the learning and memory deficit of
ATRX mice.
Acknowledgements: Supported by NSERC grant (LSL) and CIHR grant (NGB).
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Lurasidone Hydrochloride is a novel atypical antipsychotic drug (APD) effective in the treatment of schizophrenia (SZ) and
bipolar disorder. However, most APDs are currently only available for oral administration requiring the systemic circulation
of large doses of drug to achieve a therapeutic response, thus increasing the risk of adverse side effects. In this study, we
seek to optimize a more effective method of Lurasidone delivery to the brain via the nasal cavity using a POEGMA-based
nanogel formulation that allows for controlled drug release and enhanced bioavailability at target sites. We evaluated the

antipsychotic potential of acute intraperitoneal (IP) Lurasidone administration in vivo using an MK-801 rat model of SZ. We
show that Lurasidone (3 mg/kg; i.p.) successfully attenuates MK-801-induced deficits in novel object recognition and social
behaviour, but not locomotor activity and pre-pulse inhibition. Our results suggest that moderate doses of Lurasidone, upon
acute administration, are effective in attenuating the negative and cognitive symptoms of SZ, but not positive and
sensorimotor gating deficits. We are now poised to test acute intranasal administration of Lurasidone-loaded nanogels in
an MK-801 model of SZ. We hypothesize that intranasal administration of the nanogel formulation will yield a higher
distribution of Lurasidone in the brain while reducing plasma concentrations compared to IP administration. Furthermore,
we expect lower doses of Lurasidone to achieve comparable or enhanced therapeutic responses when administered IN
compared to IP.

B61. CHARACTERIZING DNA LEVELS IN CEREBROSPINAL FLUID OF DOGS WITH CNS DISEASE – A PILOT
STUDY.
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Central nervous system (CNS) diseases can result in serious impairment and even death, with diagnosis complicated by
overlapping clinical signs between diseases. Next-generation sequencing (NGS) based methods are increasingly used as
diagnostic adjuncts to characterize or diagnose CNS diseases in humans using cerebrospinal fluid (CSF). However, NGSbased tests are still infrequently employed in veterinary medicine. The objectives of this pilot study were to 1) assess the
suitability of cell-free DNA (cfDNA) and cell-associated DNA (caDNA) in CSF from dogs for downstream NGS analyses,
and 2) determine if DNA levels were correlated with key CSF analytes. CSF from 33 dogs with neurologic disease was
collected as part of a routine neurological workup and DNA was extracted from cell-associated and cell-free fractions. The
average DNA yield was 3.47 ng/mL (range: 0.8-13.41 ng/mL) and 4.64 ng/mL (range: 0-14.94 ng/mL) for caDNA and
cfDNA, respectively, which is sufficient for downstream NGS analysis. caDNA showed a moderate positive correlation with
cell counts (r=0.78). No correlations between cfDNA concentrations and key CSF analytes were identified. Future work will
include continued sample collection and estimation of association of cfDNA and caDNA levels with clinical diagnosis,
response to treatment, outcome, survival, and histopathological diagnosis. An additional investigation will use the
harvested DNA in an NGS study aimed at expanding our diagnostic toolkit for CNS diseases in dogs.
Acknowledgements: Supported by NSERC Discovery Grant and OVC Pet Trust Scholar MSc Scholarship.
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Autism Spectrum Disorder (ASD) is believed to stem from defects in the establishment and maintenance of functional
neuronal networks due to synaptic/spine dysfunction. The potent effects of IGF-1 on synaptic function, maintenance, and
plasticity make it a potential target for treating ASD. This polypeptide hormone has proven to have beneficial effects in
treating other developmental disorders like Rett Syndrome, and its efficacy in ASD is currently being tested in a pilot
treatment study. IGF-1 binds to its receptor (IGF-1R) in neurons and activates mitogen-activated protein kinase (MAPK)
and PI3K/Akt signaling to produce biological effects on spine function. The PI3K/Akt pathway is downregulated in
idiopathic autism and is thus believed to play a role in the disorder. Human idiopathic autism is characterized by an
imbalance in TrkB protein isoforms, which also activate the PI3K/Akt pathway, and IGF-1 has also been shown to regulate
the expression of distinct Trk receptors in neurons through the PI3K/Akt signaling pathway. The present pilot study
explored whether IGF-1R expression is downregulated in human idiopathic autism. RNA was extracted from post-mortem
human fusiform gyrus tissue of normal controls and subjects with idiopathic autism, and qRT-PCR was performed for IGF1R. There was no significant difference between levels of IGF-1R mRNA in the two groups, suggesting that IGF-1R is not
transcriptionally downregulated in human idiopathic autism. Protein levels of IGF-1R will be investigated to further examine
the role of the receptor in the disorder.
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ATRX is a chromatin remodeling protein that is important for brain development. ATRX syndrome patients display various
myelination symptoms ranging from abnormal myelin to loss of myelin in the brain. Myelin is an extension of
oligodendrocyte (OL) plasma membrane that wraps around axons to speed up nerve conduction. Deletion of ATRX in all
cells of the mouse anterior pituitary and forebrain results in low thyroid hormone (T4) and hypomyelination. Given that
several myelin proteins are direct transcriptional targets of thyroid hormone, I hypothesize that low circulating thyroid
hormone results in hypomyelination in ATRX deficient mice and not deletion of ATRX in either OLs or neurons of the
forebrain. Deletion of ATRX in either mouse neurons (Nexcre) or OLs (Olig2cre) did not result in any myelin abnormalities.
However, deletion of ATRX in all cells of the mouse forebrain and anterior pituitary (FoxG1cre) results in hypomyelination.

Supplementing these mice with T4 results in an increase in myelin RNA and protein expression. Since deletion of ATRX in
either neurons or OLs did not result in hypomyelination, I conclude that hypomyelination present in AtrxFoxG1cre mice is
due solely to the non-cell autonomous effect of low T4. This finding could be crucial for ATRX syndrome patients who
display myelin abnormalities and supplementation with T4 could result in improvement in these symptoms.
Acknowledgements: Supported by OGS.
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Astrocytes, the most abundant glial cells, regulate synapse formation and function through the secretion of different factors.
Astrocyte dysfunction has been reported in neurodevelopmental disorders Rett and Fragile X syndromes, indicating that
defective glia might contribute to disease. The intellectual disability disorder alpha thalassemiamental retardation X-linked
(ATR-X syndrome) is caused by mutations in the ATRX gene. Our group has shown that loss of the ATRX chromatin
remodelling protein in the developing central nervous system affects chromatin structure and gene transcription. A model
f/y
ER
for Cre/loxP tamoxifen-inducible Atrx deletion in astrocytes (Atrx ;GlastCre ) was generated and will be used to test the
hypothesis that targeted ablation of Atrx in astrocytes leads to learning and memory defects through changes in the
astrocytic epigenome and transcriptome. To examine the effect of Atrx astrocytic deletion on learning and memory, mice
were assessed in several paradigms, including Y maze (working memory) novel object recognition (recognition memory)
and Morris water maze (spatial memory). To evaluate the effect of astrocyte specific Atrx deletion on the transcriptome, a
f/y
ER
cre-sensitive nuclear lamina Sun1-GFP fusion protein (Atrx ;Sun1GFP;GlastCre ) will be used to allow for the enrichment
of ATRX-null astrocyte nuclei from the cerebral cortex for subsequent RNA-seq, ATAC-seq and ChIP-seq analyses. These
studies will determine if loss of ATRX in astrocytes contributes to impaired learning and memory and will identify the
molecular and cellular correlates.
Acknowledgements: Supported by CFREF and CIHR.
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Decreased social incentive motivation is a prominent feature of depression. Stress is known to cause reduced motivation
for rewarding stimuli in rodents, and this is potentiated when subjects have no control over aversive stimuli. Whether
stressor controllability influences the etiology of decreased social incentive motivation has not been tested and has
important implications for reducing the detrimental effects of stress on depressive symptomology. The current research
tests the hypothesis that exposure to inescapable but not escapable stress causes reduced social incentive motivation.
Male Sprague-Dawley rats first underwent two training sessions where they had free access to investigate either a social
conspecific or an object in adjacent arms of a Y-maze. Twenty-four hours after the last training session, rats were exposed
to either: escapable or inescapable foot shocks. The following day rats were tested for a social compartmental preference
(SCP), where investigation of the previously paired social and object compartments was measured. During the SCP test, it
was found that only rats exposed to escapable shocks spent significantly more time investigating the previously paired
social compartment, compared to the object compartment. These results suggest that the inability to control an aversive
experience causes reduced social incentive motivation. Future research will investigate whether the effects of inescapable
stress can be mitigated by antidepressant drugs.
Acknowledgments: The Canadian Biomarker Integration Network in Depression (CAN-BIND) under the umbrella of the
Ontario Brain Institute.
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Neuronal loss in Parkinson’s Disease (PD) is associated with impaired proteostasis and increased oxidative stress in
dopaminergic (DA) neurons of the substantia nigra pars compacta. In a healthy cell, redox imbalance is controlled by
enzymes that detoxify the cell of free radicals. These enzymes are transcriptionally activated as part of the cells antioxidant
response by a transcription factor called Nrf2 (a.k.a NFE2L2). Aggregated α-synuclein (α-syn) is the major constituent of
Lewy Bodies, however the mechanisms linking α-syn aggregation with generation of reactive oxygen species (ROS) have
been difficult to ascertain. We asked whether a deficit in the antioxidant response might explain the increased susceptibility
of PD neurons to ROS generation and dendritic pathology following α-syn aggregation. We contrasted human pluripotent
stem cells (hPSCs) that harbor the SNCA-A53T mutation against isogenic controls. DA neurons were generated from
hPSCs by following a floor plate differentiation paradigm. SNCA-A53T neurons show accumulation of insoluble α -syn
consistent with an early disease phenotype. Similarly, mouse primary neurons exposed to α-syn pre-formed fibrils (PFF)
accumulate large intracellular aggregates of α-syn consistent with advanced synucleinopathy. We show that accumulation
of α-syn promotes increases in ROS production coupled to increased dendritic pathology and decreased dendritic length
and complexity. To evaluate the role of Nrf2 in dendritic pathology we measured Nrf2 protein stability and phospho-

activation and found that α -syn accumulation impaired Nrf2 phospho-activation. To determine whether Nrf2-mediated
activation could rescue the observed dendritic pathology, we tested both Nrf2 overexpression and pharmaceutical
modulation of Nrf2 activity on dendritic pathology. We found that Nrf2-activation reduced ROS levels in A53T-mutant
neurons, leading to a significant decrease in dendritic pathology.
Acknowledgements: Supported by NSERC, Parkinson Society Canada

B67. NITRATION OF MICROTUBULES BLOCKS AXONAL MITOCHONDRIAL TRANSPORT IN A HUMAN
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Neuronal loss in Parkinson’s Disease (PD) is associated with aberrant mitochondrial function in dopaminergic neurons of
the substantia nigra pars compacta. An association has been reported between PD onset and exposure to mitochondrial
toxins, including the agrochemicals paraquat, maneb/mancozeb, and rotenone. Here, using a patient-derived stem cell
model of PD allowing comparison of DA neurons harboring a mutation in the α -synuclein gene (SNCA-A53T) against
isogenic, mutation-corrected controls, we describe a novel mechanism whereby nitric oxide generated from SNCA-A53T
mutant neurons exposed to rotenone or paraquat/maneb, inhibits anterograde mitochondrial transport though nitration of atubulin. Nitration of a-tubulin inhibited the association of both α-synuclein and the mitochondrial motor protein Kinesin 5B
with the microtubules, arresting anterograde transport. This was, in part, due to nitration of a-tubulin in the C-terminal
domain. These effects were rescued by inhibiting nitric oxide synthesis with the NOS inhibitor L-NAME. Collectively, our
results are the first to demonstrate a gene by environment interaction in PD whereby agrochemical exposure selectively
triggers a deficit in mitochondrial transport by nitrating the microtubules in neurons harboring the SNCA-A53T mutation.
Acknowledgements: This work was supported in part by the Parkinson Society of Canada (2014-685 to SDR) and an
Ontario Graduate Scholarship to MGS.
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Autoimmune phenomena and sex discrepancies are well-documented in Alzheimer’s disease (AD). Similar to women with
AD, 3xTg-AD female mice develop more pronounced AD-like pathology than 3xTg-AD males, yet they do not show early
immune activation as males do. Treatment with an immunosuppressant exacerbates anxiety-like behaviours in 3xTg-AD
males, but the underlying immune factors and neuropathological mechanisms remain unknown. 3xTg-AD and nontransgenic (WT) mice of both sexes were administered the immunosuppressant cyclophosphamide (CY) from 4 weeks to 6
months of age. Mice were euthanized for assessment of immune status as well as molecular and epigenetic markers of AD
pathology and neurodegeneration. CY increased the numbers of T-cells exclusively in 3xTg-AD mice, irrespective of sex.
CY reduced Aβ antibody titers in all groups, but its effects were most pronounced in WT females, which exhibited the
highest levels of Aβ-autoantibodies when treated with vehicle alone. CY did not affect tau levels in either strain but reduced
soluble Aβ in 3xTg-AD males and females. Analysis of histone macroH2A variant expression revealed that CY reduced
higher H2afy expression in 3xTg-AD mice exclusively, independent of sex. This study points to a sex- and genotypedependent autoimmune response that involves both cellular and humoral immune pathways, increases Aβ load and
upregulates the expression of H2afy in the brains of 3xTg-AD mice. Our results demonstrate a complex role for
autoimmunity in modulating central pathology and may shed light on the increased prevalence of AD in females.
Acknowledgements: Supported by CIHR.
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The midbrain dopaminergic system plays a major role in Parkinson’s disease (PD). Degeneration of the substantia nigra
pars compacta (SNc) causes motor symptoms; whereas, the later-affected ventral tegmental area (VTA) produces nonmotor symptoms. Despite this knowledge, there are no validated biomarkers of PD, but magnetic resonance imaging has
great potential for their discovery. Our lab found the caudal motor sub-region of the striatum is atrophied in PD – a potential
diagnostic biomarker. Striatum biomarkers, however, appear too late for the development of neuroprotective treatment.
Biomarkers in the midbrain might be the solution and even help uncover pre-clinical changes that predict development of
PD. This study aimed to segment and parcellate the SNc and VTA at 3T and 7T to search for PD biomarkers. Based on
our previous findings in the striatum, we hypothesized the caudal motor sub-region of the SNc is the first to degenerate in

PD. Using probabilistic tractography, we parcellated the VTA and SNc based on their reciprocal connections with the
striatum. Volume and fractional anisotropy measures were compared between early-stage PD patients and age-matched
controls. Preliminary findings suggest VTA and SNc parcellation is feasible even at 3T with potential indications of
degeneration in the caudal motor sub-region of the SNc.
Acknowledgements: Supported by CIHR.

B70. LOCALIZATION OF CONSTITUTIVELY EXPRESSED HSPA8 (HSC70) AFTER HEAT SHOCK IN
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Research on heat shock proteins (Hsps) has focused on stress-inducible Hsp70 members as players in cellular repair
mechanisms and their potentials as beneficial strategies to combat neurodegenerative diseases. However, constitutively
expressed Hsc70 (HSPA8) is abundant in neuronal cells under non-stress conditions and our earlier studies suggest that it
may play an important role in pre-protection of neurons from stress. The effect of heat shock on HSPA8 localization was
compared in differentiated (non-dividing) and undifferentiated (dividing) human neuronal SH-SY5Y cells. Heat shock
caused HSPA8 to translocate to the nucleus in differentiated neurons but not in undifferentiated cells. In addition, members
of the protein disaggregation/ refolding machine namely, HSPH1 and DNAJB1, also translocate to the nucleus of
differentiated neurons after heat shock. The rapid targeting of HSPA8 to the nucleus suggests that differentiated human
neurons are able to rapidly assemble a protein disaggregation/refolding machine after stress without the time lag needed
to induce stress-inducible Hsp70.
Acknowledgements: Supported by grants from NSERC to I.R.B.
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During aging, cellular protein quality control mechanisms begin to fail, leading to the accumulation of misfolded,
aggregation-prone proteins. The build-up of misfolded protein aggregates is a characteristic of neurodegenerative
disorders and currently few effective therapies are available. Targeting cellular protein quality control mechanisms is a
potential treatment strategy, specifically upregulating heat shock proteins (Hsps) that function to manage misfolded
proteins and the formation of toxic oligomers. Presently, compounds used in the laboratory to induce Hsps via activation of
heat shock transcription factor-1 (HSF1) are toxic or exhibit bioavailability limitations in humans. Non-toxic compounds are
required that can be taken regularly and cross the blood brain barrier to trigger Hsp induction in neurons that are affected
in neurodegenerative diseases. Caffeine is a non-toxic compound taken daily, that crosses the blood brain barrier. My
research explores in cultured differentiated human SH-SY5Y neuronal cells, the effects of two coffee components: caffeine
and cafestol on Hsp induction and intracellular localization. The study includes the little studied HSPA6 (Hsp70B’) which is
present in the human genome but not present in mouse and rat. Hence HSPA6 is lacking in current animal models of
neurodegenerative diseases.
Acknowledgements: Supported by grants from NSERC to I.R.B.
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HSPA6 (Hsp70B`) is an inducible member of the Hsp70 (HSPA) family of heat shock proteins that is present in the human
genome and not found in mouse and rat. Hence it is lacking in current animal models of neurodegenerative diseases. To
advance knowledge of the little studied HSPA6, differentiated human neuronal SH-SY5Y cells were treated with the
proteotoxic stress-inducing agent MG132. A robust HSPA6 was detected which localized to the periphera of MG132induced protein aggregates in the neuronal cytoplasm. Components of the protein disaggregation/refolding machine that
co-operate with Hsp70 also targeted the periphera of the cytoplasmic protein aggregates, including DNAJB1 (Hsp40-1),
HSPH1 (Hsp105α), and HSPB1 (Hsp27). These data suggest that HSPA6 is involved in the response of human neuronal
cells to proteotoxic stress that is a feature of neurodegenerative diseases which have been characterized as protein
misfolding disorders. The disaggregase HSPH1, but not other Hsps, also localized to the core of protein aggregates where
it may facilitate the disentanglement of aggregated proteins prior to the action of the disaggregation/refolding machine at
the periphera of the protein aggregate. Constitutively expressed HSPA8 (Hsc70) also localized to the periphera of
cytoplasmic protein aggregates following the treatment of differentiated human neuronal cells with MG132. HSPA8 could
provide a rapid response to proteotoxic stress in neuronal cells, circumventing the time required to upregulate inducible
Hsps.
Acknowledgements: Supported by grants from NSERC to I.R.B.
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The ATRX intellectual disability gene is involved in chromatin architecture regulation, and chromatin alterations can
contribute to synaptic plasticity during learning and memory. We have previously shown that ATRX regulates gene
expression. I hypothesize that ATRX regulates the expression of genes required for synaptic plasticity and proper neuronal
morphology in hippocampal neurons. To investigate this, created a mouse model in which ATRX is deleted in forebrain
pyramidal neurons (“knockout” mice). Control and knockout mice underwent a battery of behavioural tests. Knockout mice
displayed impaired long-term spatial memory in the Morris water maze as well as decreased freezing behaviour in the
contextual fear conditioning task. In the Paired-Associate Learning touchscreen test the knockout mice were unable to
perform above chance levels. These results cumulatively demonstrate that loss of ATRX expression in forebrain pyramidal
neurons leads to impaired spatial memory. Focused analysis of apical dendrites of CA1 pyramidal neurons showed a small
but non-significant decrease in branching (p=0.06). Branch complexity has been linked to impaired cognition, therefore this
may contribute to their decreased spatial memory. RNA-sequencing of control and knockout hippocampi revealed
decreased expression of genes related to both the pre- and post-synaptic cleft, which could potentially underlie the
learning and memory impairments in ATRX mutant mice. Our study has therefore identified a potential mechanistic link
between ATRX and neurological deficits.
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Parkinson’s disease (PD) is a neurodegenerative disease that is characterized by the loss of dopaminergic neurons in the
substantia nigra and formation of Lewy bodies. Paraquat (PQ), a pesticide and one of the risk factors of PD, causes
mitochondrial dysfunction and increased oxidative stress which can lead to a hyperactive Cdk5/p25 pathway to cause
neuronal death and induce PD pathology. However, truncated peptide 5 (TP5) is a peptide that has a similar structure to
p35, which binds to Cdk5 to induce synaptogenesis. TP5 has shown to inhibit the Cdk5/p25 pathway to reduce cell death,
making TP5 a potential therapeutic towards PD. The purpose of this study was to determine if TP5 will have
neuroprotective effects against PQ in a differentiated SH-SY5Y cell line that models dopaminergic neurons in PD. Once
the cells were differentiated in the 96 well plates, TP5 was administered into each well. 12 hours later, PQ was added to
induce neurotoxicity. Using an MTT assay to determine cell viability, TP5 has significant neuroprotective effects compared
to cells exposed to paraquat alone (p<0.01). TP5 may be a potential therapeutic towards PD because TP5 may be able to
block the hyperactive pathway of Cdk5/p25. Future research will use TP5 in vivo models to perform behavioural testing
and examine biochemical properties. Research will also focus on shorter sequences of TP5 to determine if there is a
specific active sequence that has similar neuroprotective efficacy as TP5 itself.
B75. EFFECTS OF A BOTULINUM TOXIN TYPE A INJECTION IN THE SUBTHALAMIC NUCLEUS OF A HEMIPARKINSONIAN RAT MODEL
1
1
1
Olga Khazov , Dr. Mandar Jog , and Nagalingam Rajakumar
1
Department of Clinical Neurological Sciences, Western University, London, ON
Parkinson’s disease (PD) is a neurodegenerative disorder characterized by degeneration of dopaminergic neurons in the
substantia nigra pars compacta, which leads to basal ganglia circuitry (BGC) dysfunction. These changes in the BGC are
believed to cause the motor impairments seen in PD. Botulinum neurotoxin type A (BoNT-A), which primarily blocks the
pre-synaptic release of excitatory neurotransmitters, such as glutamate will be injected into the subthalamic nucleus (STN).
The STN is an area which is hyperactive in PD and receives excitatory glutamatergic input from the cortex. Injection of
BoNT-A at the STN is hypothesized to reduce its hyperactivity, thus bringing BGC to healthier levels of activity, resulting in
improvements in motor output. This intervention has the potential to be new treatment option for those suffering from PD.
The research objectives are to examine the effects of a BoNT-A injection in a hemi-PD rat model by quantifying motor
changes in spontaneous movement, forced movement, and drug induced movement at various time points (post injection
at 1 week, 1 month, 2 months, and 3 months). Neuro-anatomical and molecular changes through immunohistochemistry,
as well as a time/dose-response of BoNT-A will be examined. Hemi-PD was induced by 6-OHDA injection into the right
medial forebrain bundle. Data is currently being collected and preliminary findings will be presented.
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Fragile X Syndrome (FXS) is the most common inherited form of intellectual disability and is characterized by a reduced
expression of FMRP protein by a silencing of the gene fmr1. The animal model of FXS, the fmr1 knockout (KO) mouse,
has abnormal synaptic development leading to differences in neuronal connectivity and activity within the cortex. Given the
significant role of astrocytes in synapse development and maintenance, it is likely that changes in astrocyte-mediated
signaling will contribute to the abnormal neuronal connectivity associated with FXS. Purinergic signaling represents one of
the most widespread forms of astrocyte-neuronal crosstalk and acts to regulate synaptic activity. Purines, including ATP,
are fast excitatory neurotransmitters that influence neural growth and development. P2X7R, and ion channel stimulated by
ATP, has been implicated in several related disorders that lead to abnormal neuronal function. For instance, neuronal
P2X7 activation in presynaptic nerve terminals can result in aberrant glutamate release. We hypothesized that changes in
P2X7 activity contributes to the abnormal level of excitatory signaling observed in FXS. Elevated spontaneous activity of
KO cultured cortical astrocytes was normalized using a P2X7 antagonist. In addition, altered P2X7 activity disrupted
neurite outgrowth and synapse formation in KO cortical neurons. Taken together, this work demonstrates the role of P2X7
in both neurons and astrocytes in FXS and the potential consequences of altered activity in the developing brain.
Acknowledgements: Brain Canada, FRAXA Research Foundation, The Azrieli Foundation
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Fragile X Syndrome (FXS) is a neurodevelopmental disorder that is the leading genetic cause of intellectual disability and
autism. Symptoms include cognitive impairment, hyperactivity, attention deficit, seizure susceptibility, motor complications,
and autistic behaviours. The underlying cause of FXS is a mutation of the Fmr1 gene, resulting in a loss of FMRP
expression. FMRP is an RNA-binding protein that modulates the expression of many proteins during neural development.
Previous work has demonstrated that in addition to the loss of FMRP, abnormal purine and pyrimidine metabolism is
associated with autism-like behaviours. We investigated the purine adenosine, a neurotransmitter that plays a vital role in
neuronal activity and function. Adenosine’s action at the synapse includes the regulation of neurotransmitter release, which
results in activation or inhibition of pre-synaptic neurons. Among the most physiologically important purinergic receptors
are the high-affinity A1 and A2A receptors. In this study, we investigated differences in A1 and A2A expression in wildtype
(WT) vs. Fmr1-knockout (KO) mice cortical tissue and astrocyte cultures. Our results demonstrated an increase in
expression of the facilitatory (A2A) receptor, but not the inhibitory (A1) receptor in Fmr1-KO P1-3 cortical tissue. This
preliminary finding is in line with prior findings that demonstrate hyperexcitability in cortical networks in FXS mouse models.
Future directions will focus on investigating changes to astrocyte-neuronal physiology following A2A receptor manipulation.
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Fragile X Syndrome (FXS) is the most common inherited cause of intellectual disability. It is characterized by loss of the
FMRP protein, which leads to abnormal synapse formation and activity. Astrocytes play a significant role in regulating
synapse formation, maturation and function within the CNS. As such, examination of prominent astrocyte signalling factors
is an important consideration and purines (ATP, etc) represent the most ubiquitous CNS signalling families involved in
astrocyte-neuronal crosstalk. Adenosine, derived from the breakdown of ATP, regulates the synaptic activity of excitatory
neurotransmitters via P1 receptors on the presynaptic membrane. In particular, P1 receptors, A1R and A2AR, have either
inhibitory or excitatory effects on synaptic activity, respectively. Thus, adenosine-mediated changes to neuronal signalling
depend largely on P1 receptor expression and may contribute to the differential activity levels noted in the cortex of animal
models of FXS (fmr1 knockout mice). In this study, we compared the expression of these receptors in cortical tissue of
either wild-type (WT) or fmr1-KO mice and found that expression of the excitation-promoting receptor A2AR was
significantly enhanced in postnatal mice (1-2 days old). In contrast, there were no differences observed for A1R expression
at the same age. A greater proportion of A2AR in the cortex appears to be in cells of non-glial lineage (presumably neurons).
Future studies will directly compare possible differences between expression and activation of A2AR in WT and KO neurons.
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B79. ALTERATIONS IN MITOCHONDRIAL METABOLISM OF ASTROCYTES IN MODEL OF FRAGILE X SYNDROME
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Fragile X Syndrome (FXS) is the leading genetic cause of intellectual disability and Autism. It is caused by instability of a
CGG-repeat at the 5’ end of the Fmr1 transcript., which results in silencing of the gene for Fragile X Mental Retardation
Protein (FMRP). Using a mouse model of FXS (fmr1 knockout), which has a complete deletion of FMRP, studies have
demonstrated that increased density of dendritic spines, increased synapse number and poor synaptic pruning occurs
within the developing cortex of these FXS mice. Dysfunctional glutamate signalling and enhanced level of cortical activity is
associated with these changes. Astrocytes play a significant role in the development and maintenance of synaptic

connections, synaptic activity and metabolic homeostasis within neuronal circuits. Given this, our study examined potential
differences in mitochondrial physiology of cortical astrocytes isolated from wild-type or KO mice, and whether changes in
mitochondrial quality impacted the emission of reactive oxygen species (ROS) or expression of intracellular antioxidants.
Our results show that mitochondrial respiration and ROS emission levels were enhanced in FXS astrocytes. Preliminary
results indicate that antioxidant capacity in FXS may be impaired. Our results suggest that variations within the developing
cortex associated with FXS are coupled to increases in glial metabolic demand and potential oxidative stress. Future
examination of neuronal metabolic demand and antioxidant protection via astrocytes will provide important insight into
oxidative challenges in FXS.

B80. A SPATIAL, LONG-TERM POTENTIATION GRADIENT IN THE HIPPOCAMPAL
CA1 STRATUM RADIATUM
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Long-term potentiation (LTP) is the most widely studied model of synaptic plasticity, and is widely regarded as a critical
cellular mechanism underlying learning and memory. For several decades, a large proportion of LTP experiments have
taken advantage of the conserved neurocircuitry in the acutely prepared hippocampal slice; in particular, these studies
have stimulated Schaffer collaterals and measured responses in the CA1 stratum radiatum. However, a large variation in
magnitude of LTP recorded exists in the literature, which makes cross study comparisons challenging. One possible
reason for the variation observed across earlier studies may be the lack of precision regarding the positioning of the
stimulating and recording electrodes in these reports. Hence, we investigated the magnitude of LTP expression within the
CA1 stratum radiatum of hippocampal slices with respect to the distance between the recording position and pyramidal
soma. Using a multi-electrode array recording system, we recorded LTP expression 100, 200, and 300 µm away from the
pyramidal soma in the stratum radiatum. Potentiation was induced by two tetani (100 Hz) with an inter-stimulus duration of
20 s. Preliminary results show that a clear spatial plasticity gradient can be observed. More specifically, the greatest LTP
expression was seen at those points 100 µm from the pyramidal cell layer. Our results indicate that LTP is not
homogeneously expressed within the CA1 stratum radiatum, and suggest the importance of precisely documenting
recording position in LTP experiments.
B81. ASTROCYTE THROMBOSPONDIN-1 EXPRESSION IS ALTERED IN FRAGILE X SYNDROME FOLLOWING
TREATMENT WITH EXOGENOUS UTP
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The neurological symptoms of Fragile X syndrome (FXS) arise due to aberrant glial-neural communication, driven in part
by dysregulation of astrocyte-secreted synaptic proteins. In FXS, expression of the astrocyte-secreted protein
thrombospondin-1 (TSP-1) is decreased, thereby impairing the structure and density of immature excitatory synapses.
TSP-1 expression is thought to be regulated through UTP-induced activation of purinergic/pyrimidinergic P2Y receptors;
however, the impact of pyrimidinergic signaling on TSP-1 expression in FXS remains unstudied. We therefore treated
primary cortical astrocyte cultures with exogenous UTP, to investigate FXS astrocytes’ ability to regulate TSP-1 production
and release. Western blotting and immunocytochemistry revealed striking elevations to intracellular expression of TSP-1
+/+
-/following UTP treatment in both wildtype (Fmr1 ) and knockout (Fmr1 ) astrocytes. Wildtype astrocytes displayed a
linear dose-response relationship, while knockout astrocytes exhibited maximal TSP-1 expression following each UTP
dose, suggesting differential P2Y receptor activation between genotypes. Furthermore, UTP treatment produced
contrasting patterns of TSP-1 release; FXS astrocytes secreted greater quantities of TSP-1 than their wildtype
counterparts. These results suggest that pyrimidinergic signaling may be differentially regulated in FXS, resulting in
elevated production and release of TSP-1 following UTP stimulation. By further exploring this relationship, we may begin
to elucidate the therapeutic relevance of this pathway to FXS.
Acknowledgements: Supported by CIHR CGS-D, Brain Canada, and the Azrieli Foundation.

B82. CANNABIDIOL’S ANTI-PSYCHOTIC-LIKE EFFECTS ON THE MESOLIMBIC DOPAMINE SYSTEM ARE
MEDIATED THROUGH PEROXISOME PROLIFERATOR-ACTIVATED RECEPTOR GAMMA SIGNALING IN THE
NUCLEUS ACCUMBENS
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The mesolimbic dopamine (DA) system includes ventral tegmental area (VTA) DA projections to the nucleus accumbens
(NAc) and GABA projections from the NAc that inhibit VTA DA activity. Tetrahydrocannabinol (THC) found in cannabis, can
induce schizophrenia-like symptoms through the amplification of VTA DA activity by decreasing NAc GABAergic inputs. In
contrast, the non-psychoactive phytocannabinoid, cannabidiol (CBD), has been proposed as a potential schizophrenia
treatment due to its ability to attenuate VTA DA signalling through the augmentation of NAc GABAergic inhibition of the
VTA. However, the underlying mechanisms for this effect are unclear. One receptor that binds CBD is the peroxisome

proliferator-activated receptor gamma (PPARγ). PPARγ activation in the VTA can increase inhibitory GABA interneuron
activity in the VTA and subsequently decrease VTA DA release. Given that PPARγ is highly expressed in the NAc, we
hypothesized that PPARγ activation in the NAc will similarly increase GABA transmission to the VTA and subsequently
decrease VTA DA release, through synergistic actions with CBD. Using in-vivo electrophysiology, intra-NAc CBD infusion
was found to decrease VTA DA neuron activity. This effect was blocked when combined with a PPARγ antagonist.
Interestingly, the combination of subthreshold CBD with a selective PPARγ agonist synergistically decreased VTA DA
signaling. These findings demonstrate a novel potential nuclear receptor mechanism through which CBD produces its antipsychotic-like effects in the mesolimbic DA pathway.
Funding: Algae Dynamics Inc, MITACs, NSERC

B83. SHORT-TERM GONADECTOMY ALTERS THE MORPHOLOGY OF PYRAMIDAL NEURONS IN THE
HIPPOCAMPUS AND MEDIAL PREFRONTAL CORTEX IN MALE RATS
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Circulating testosterone (T) levels gradually decline in ageing males, which may be associated with impairments in
cognition and memory. The effects of androgen loss may in part be explained by changes to the hippocampus and medial
prefrontal cortex (mPFC), two brain areas critical for cognition and memory. Previous work in our lab has shown that after
orchidectomy (ORCH), the apical dendrites of pyramidal neurons in the CA3 region of the hippocampus undergo dramatic
expansion compared to sham-operated controls. It remains unknown how rapidly these effects occur, or whether similar
effects are observed in other regions of the brain, such as the mPFC. Whether the stress of surgery influences this
response also remains to be determined. We hypothesized that the effects of ORCH may include contributions from both
loss of T and surgically-induced stress. To test this hypothesis, pyramidal neuron morphology was analyzed in
hippocampal subfields CA1 and CA3 and layer 2/3 of the mPFC, after sham surgery, or ORCH with or without T
replacement. At 10 days post-surgery, dendritic branching in CA1 was relatively unaffected by either surgical stress or loss
of T. Apical dendritic branching of both CA3 and mPFC neurons, however, was significantly greater in ORCH rats than in
either ORCH/T replaced or unoperated male controls. The lowest level of branching was observed in the sham operated
male controls. These results suggest a complex interaction between stress and T in the regulation of pyramidal cell
morphology in areas of the brain critical for cognition and memory.
B84. REGULATION OF LPS-INDUCED NEUROINFLAMMATION BY MODULATING CALCIUM-SIGNALLING IN
MICROGLIA USING CHEMOGENETICS
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Peripheral inflammatory driven immune signals induce sickness behaviour by triggering a secondary neuroinflammatory
response in the brain. Microglia, the immune cells of the brain, orchestrate neuroinflammation and have long been thought
to be important for sickness behavior. However, their precise roles remain obscure due to their reactivity to the conditions
of the brain, aswell as their complex interactions with neurons in vivo. These neuron-microglia interactions are mediated by
G-protein coupled receptors (GPCRs) expressed by microglia. Here, we generated a microglia specific hM3Gq-DREADD
(designer receptors exclusively activated by designer drugs) mouse using tamoxifen-inducible Cre recombinase (CreERT2) under control of microglia/monocyte specific Cx3cr1 promoter. In primary cultures, hM3Gq selective agonist
clozapine-N-oxide (CNO) induced the predicted rise in intracellular Ca2+ concentration only in hM3Gq-positive cells. In
vivo, we validated that tamoxifen-induced hM3Gq expression was highly efficient and specific to microglia. We challenged
mice with LPS (0.1 mg/kg i.p.) in order to trigger systemic inflammation and sickness behavior. We found that pretreatment with CNO suppressed the LPS-induced upregulation of proinflammatory cytokines in the hippocampus. At
behavioral levels, CNO alleviated LPS-induced hypoactivity, social withdrawal, and anxiety-like behaviour. Importantly,
CNO did not modulate the predicted neuroinflammatory response in hM3Gq-negative controls, suggesting a modulatory
effect of microglia calcium signalling in neuroinflammation.
B85. ACTIVATION OF TLR4 BY TENASCIN C INDUCES INTERLEUKIN-6 SECRETION IN THE FRAGILE X MOUSE
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Fragile X syndrome (FXS) is identified by abnormal dendrite morphology and altered synaptic protein expression.
Astrocyte secreted factors such as Tenascin C (TNC), may be responsible for the synaptic changes, including maturation
of the synapse. TNC is a ligand of toll-like receptor 4 (TLR4) that has been shown to induce the expression of proinflammatory cytokines such as interleukin-6 (IL-6). At the molecular level, elevated IL-6 promotes excitatory synapse
formation and increases dendritic spine length. With these molecular changes linked to the behavioural deficits seen in
FXS, we examined the expression and the mechanism of the endogenous TLR4 activator TNC, and its downstream target

IL-6 in astrocytes. Analysis of secreted TNC and IL-6 were determined to be significantly increased in FMR1 KO astrocytes.
Exogenous TNC and LPS stimulation of TLR4 induced secreted IL-6, whereas the antagonist of TLR4 had an opposing
effect. Cortical protein expression of TNC and IL-6 were significantly elevated in the postnatal FMR1 KO mouse model,
however there were no changes in TLR4 expression. These results identify TNC as an endogenous ligand of TLR4,
capable of effecting IL-6 secretion by astrocytes. Additionally, WT and FMR1 KO neurons exhibited an increased number
of excitatory puncta when plated with astrocyte conditioned media from FMR1 KO astrocytes, compared to those plated
with media from WT astrocytes. By assessing the cellular mechanisms involved, a novel therapeutic option could be made
available to target abnormalities of synaptic function seen in FXS.
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Cutaneous afferents modulate motor neuron excitability, contribute to proprioceptive representations, and evoke postural
reflexes (Strzalkowski, Ali, & Bent, 2017). A Rotationplasty autograft involves the 180-degree rotation and reattachment of
the foot and ankle joint to newly serve as a knee joint. This case study aims to investigate the cutaneous sensitivities in
several regions pertaining to the rotated and unaffected foot and ankle in a Rotationplasty patient. The interaction between
the rotated limb and the prosthetic socket is dissimilar to a foot to ground interface raising the question of how and where
somatosensory information is modulated in the amputee limb. Cutaneous sensitivity will be measured by vibration, touch
threshold and spatial and orientation acuity. Dynamic skin sensitivity will be quantified through perceptual thresholds of
vibratory stimulation. Von Frey monofilaments will measure touch threshold and spatial and orientation acuity will be
measured using grated JVP domes. It is hypothesized that the skin of the foot and ankle on the Rotationplasty will be less
sensitive in areas with little to no prosthetic contact and equal to or more sensitive than non-amputee controls in areas with
prosthetic contact. It is also hypothesized that the sensitivity of the intact foot will uniformly increase to compensate for the
reduced feedback from the rotated limb. Understanding the changes in skin sensitivity of a Rotationplasty limb could help
improve prosthetic design as well as inform those affected in hopes to improve limb sensation and comfort.
B87. ADAPTATION TO NOISY GALVANIC VESTIBULAR STIMULATION AFFECTS CYBERSICKNESS IN VIRTUAL
REALITY
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The mechanism underlying cybersickness during virtual reality exposure is still poorly understood, although recent
research has highlighted a causal role for visual-vestibular sensory reweighting. In this study we examined the effects of
sensory rearrangement on cybersickness during virtual reality (VR) gameplay by using ‘noisy’ galvanic vestibular
stimulation (GVS). Participants were seated and stationary while they played a VR game that contained frequent visual
cues to self-motion (‘Lucky’s Tale’). Exposure to the VR game lasted for 50 minutes and was broken down into 3 blocks:
30 minutes of playing the game with adaptation to either noisy GVS (±1750 µa) or sham stimulation (0 µa), and 10 minutes
of gameplay pre- and post-adaptation. We characterized the effect of noisy GVS in terms of post-adaptation minus preadaptation cybersickness scores which were obtained from a questionnaire and a verbal report. Results showed that noisy
GVS stimulation tended to increase verbal report levels of cybersickness moreso than the sham group. This was despite
the sham and GVS groups reporting an almost identical severity of cybersickness during the adaptation phase. While the
difference observed between the sham and stimulation groups was subtle, the results reiterate the idea that sensory
reweighting underlies cybersickness. We recommend further research to determine the temporal evolution of these effects.
Acknowledgements: Supported by NSERC and Oculus Research.
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Four classes of mechanoreceptors (RAI, RAII, SAI, SAII) critical to the perception of normal touch or numbness in diabetic
neuropathy have been identified in the human foot sole. As the function of mechanoreceptors is conserved across
mammalian species, mice are an appropriate animal model to study receptor morphology, distribution and function. This
preliminary study aimed to optimize serial sectioning of the mouse hindpaw in order to determine the distribution of
receptors across the foot sole for the first time. We hypothesized that RAI receptors would be present with the highest
density in the footpads. Animal procedures were approved by the UofG ACC. Following euthanasia, whole mouse
hindpaws (n=3) were harvested, processed, sectioned, stained and imaged using light microscopy. Receptors were
identified, counted and located on the foot sole. Serial sectioning was achieved following extensive optimization of
decalcification, processing and sectioning techniques. RAI receptors were located most abundantly in the three footpads
adjacent to digits II-V. RAII, SAI and SAII receptors were not found in the foot pads or along the plantar skin possibly due
to i) receptors not being visible as the histological stains used are non specific to neuronal structures and/or ii) our small
sample size. Future studies will employ immunohistochemistry to stain specifically for mechanoreceptors. Mouse models of
diabetic neuropathy and/or glabrous skin specific deletion of cilia will further our understanding of mechanoreceptor
function in healthy and diseased states in the foot sole.
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Many neurons in the auditory midbrain (inferior colliculus) are tuned to binaural cues. Two prominent binaural cues are the
interaural intensity difference (IID) and the interaural time difference (ITD). Both cues are important for detecting the
location of a sound source on the horizontal (azimuthal) plane. Time-intensity trading describes the ability of the brain to
compensate one binaural cue for the other. It is believed that auditory neurons can compensate time differences with
intensity differences because both cues similarly affect neural response latency: a louder stimulus typically results in
shorter neural latencies along the auditory pathway. An exception to this can be found in the responses of duration-tuned
neurons (DTNs), which show tolerance to changes in sound pressure level by maintaining stable first-spike latencies. This
immediately raises an important question: do DTNs show time-intensity trading? My research examines time-intensity
trading in auditory DTNs and non-DTNs in the inferior colliculus of the big brown bat, Eptesicus fuscus. Using single-unit,
extracellular in-vivo recordings in the awake bat, I show that DTNs are able to trade timing cues for intensity cues, despite
having amplitude tolerance in their first spike-latencies. By revealing how binaural cues differentially shape the response
properties of central auditory neurons in bats, my work will enhance our understanding of time-intensity trading in all
mammals.
Acknowledgements: Research supported by the Canadian Institutes of Health Research (Institute of Neuroscience, Mental
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B90. EFFECT OF SLEEP RESTRICTION ON A MODIFIED GO/NO-GO REVERSAL TASK: UPDATING BEHAVIOUR IN
RESPONSE TO CHANGE
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Sleep deprivation has been shown to negatively impact decision making by impairing executive functions necessary for
monitoring the environment and updating behaviour. These deficits could underlie accidents at home, at work and on
highways due to sleep loss. In attempt to understand the extent of impairment and to replicate and extend the findings of
Whitney et al. (2014), participants completed a modified Go/No-go reversal task in which they had to learn and update
stimulus-response associations after either a full eight-hour sleep or a restricted four-hour sleep. Of a total of eight numeric
stimuli, participants learned which four stimuli required a Go response based on feedback given after each trial. After 64
trials, the Go and No-go stimuli were reversed without warning, and participants needed to use the feedback to update
their stimulus-response associations. Performance results were unexpected in that the sleep-restricted group outperformed
the controls in sensitivity to stimulus type (measured by d’) thus demonstrating greater learning and accuracy (F(1,15) =
8.4441, p = .011). These results may be explained by the fact that the task was too difficult, or possibly because rested
control participants lacked motivation. Future research should seek to improve participant performance on the task by
reducing working memory load by reducing the number of stimuli and increasing the trial count to allow greater opportunity
for learning.
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