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ABSTRACTS: MORNING POSTER SESSION

Theme	
  A:	
  Cognition and Behaviour
A1: CONDITIONED REINFORCEMENT IN THE MOUSE: EFFECTS OF
ENHANCED DOPAMINERGIC ACTIVITY INDUCED BY
METHYLPHENIDATE AND AMPHETAMINE
1
1,2,3
J. D. Caleb Browne and Paul J. Fletcher
1
2
Department of Psychology, University of Toronto, Toronto, ON, Dept of Psychiatry,
3
University of Toronto, Toronto, ON, Biopsychology, CAMH, Toronto, ON
Reward associated stimuli acquire incentive properties making them wanted in their own
right as conditioned reinforcers (CR). Incentive salience attribution to stimuli is partially
dopamine (DA) dependent, demonstrated in tests of operant responding for CRs. While
rats are commonly used in the CR paradigm, little attention is paid to mice which offer a
wide range of genetic manipulations to examine mechanisms of incentive learning.
These experiments assessed whether 1) mice can learn a stimulus-reward association,
2) that stimulus functions as a CR, and 3) responding is altered by enhancing DA
activity. Separate groups of water-restricted C57Bl/6 or CD1 mice received 30 pairings
of a conditioned stimulus (CS; light+noise) with 0.01 ml 0.2% saccharin in 14 daily 40
min sessions. Mice were then allowed access to a lever delivering the CS (now a CR).
Responding for the CR was assessed following i.p. administration of the DA reuptake
blocker methylphenidate (MPH; 0, 3.5, 5 mg/kg), or the DA releaser amphetamine
(AMPH; 0, 0.1, 0.3, 0.5, 1, 1.5 mg/kg). All mice approached the saccharin magazine
during CS presentations and later selectively lever pressed for the CR. MPH only
increased responding for the CR in CD1 mice, while AMPH had no obvious response
enhancing effect and instead reduced responding at higher doses. These results show
that mice learn the incentive value of a CS and work to obtain it as a CR. Therefore,
mice can be used to examine mechanisms of incentive learning; however, the response
enhancing effects of DA agonists may be more subtle than what is seen in rats.
Acknowledgements: Supported by NSERC (J.D.C.B.) and CIHR (P.J.F.)
A2: EVENT-RELATED RESPONSES FOLLOWING GAMBLING DECISIONS BASED
ON RELEVANT OR IRRELEVANT INFORMATION
Vivian O. Cheng, Nichole E. Scheerer, and Jeffery A. Jones
Psychology Dept, Laurier Centre for Cognitive Neuroscience, Wilfrid Laurier University,
Waterloo, ON
When placing a bet, gamblers often rely on statistical information to inform their
decision. Event-related potential (ERP) studies have shown that when participants
receive unexpected feedback while performing a gambling task, P300, a parietally
distributed positivity, occurs. However, it is unclear if the violation of expectancy
reflected by the P300 is strictly influenced by outcome probabilities, or if it can also be
influenced by the relevance of the information shaping the expectancy. Accordingly, the
aim of this study was to investigate how information relevance interacts with expectancy
to modulate ERPs to gambling feedback. Fifteen participants completed a gambling task
where they placed bets on horse-races. Prior to each race, participants read relevant
(number of wins) or irrelevant (horse colour) information for two horses. Race outcomes
were programmed so that betting on the horse with more wins in the relevant information
condition resulted in a win 75% of the time, while the irrelevant condition yielded a win
75% of the time, regardless of the participant’s bet. Equating outcome probabilities
across the conditions allowed the influence of information relevance to be investigated.
The results indicated that P300 amplitudes were modulated by an interaction between
information relevance and outcome (win/loss). This suggests that in addition to outcome
probability, the relevance of statistical information may influence individuals’ expectancy.
Acknowledgements: Supported by NSERC and OGS
A3: AFFECTIVE CONSEQUENCES OF INHIBITION IN WORKING MEMORY
1
1
David De Vito and Mark J. Fenske
1
Department of Psychology, University of Guelph, Guelph, ON
Growing evidence suggests that attentional inhibition has negative affective
consequences for task-irrelevant visual stimuli. Items represented in visual working
memory (i.e., in the absence of external sensory stimulation) likewise become affectively
devalued after changing task demands cause them to become irrelevant. Here we
extend our investigation of such inhibitory-devaluation effects within memory by asking
participants to first judge whether each meaningless visual pattern in a sequence
matched the one presented two or three items ago (n-back task), and then to provide
affective ratings of stimuli previously encountered in the n-back task. Stimuli whose
working memory representations were correctly rejected (distractors) in the n-back task
subsequently received more negative evaluations than those that had matched the onscreen pattern (targets). These results are consistent with the view that 1) inhibitory
mechanisms help, not only in the selection of sensory stimuli and motor responses, but
also in prioritizing internal memory representations, and 2) that inhibition has negative
affective consequences regardless of whether the associated objects are present in the
surrounding environment or are represented in the absence of sensory stimulation.
Acknowledgements: Supported by NSERC.
A4: ENSEMBLE DYNAMICS IN THE RESPONSES OF MITRAL CELLS TO ODORS
1
2
2
2
2
Sandeep K. Dhillon , Qinlong Hou , Qi Yuan , John H. McLean , Carolyn W. Harley ,
1,3
and Diano F. Marrone
1
2
3
Wilfrid Laurier University, Waterloo, ON, Memorial University, St John's, NL, McKnight
Brain Institute, Tucson, AZ
Immediate-early genes such as Arc, which is critical for behavioral expression of
learning and enduring synaptic plasticity, have been used in a number of cortical
structures to determine the ensemble activity associated with information processing.
Here we apply this technique to examine the pattern of Arc expression in mitral cells of
the olfactory bulb (OB) in response to odor. Preliminary results suggest that the same
mitral cell is more likely to transcribe Arc following repeated exposure to the same odor
(in this case, peppermint) relative to mitral cells of animals exposed to 2 different odors
(peppermint and amyl acetate), suggesting that the mitral cell response to odors is inputspecific, and that Arc can be used as a specific marker of activity in these cells. We are
currently investigating the extent to which the mitral cell response to odors can be
modified by conditioning. Pairing a novel odor with tactile stimulation in rat pups has

been shown to produce a robust and long-lasting preference for the paired odor. Rat
pups were separated into four groups during training such that some pups were exposed
to peppermint while receiving tactile stimulation; others received this with the left
olfactory bulb plugged, while others only received yoked olfactory experience. Caged
controls received neither olfactory nor tactile stimulation. Twenty-four hours after
training, some pups completed an odor preference test, others were re-exposed to the
peppermint-odor or the control odor, amyl acetate, in order to examine Arc expression in
mitral cells following these odors. Acknowledgements: Supported by CIHR, NSERC,
OMHF, and NARSAD.
A5: DIFFERENCES IN FEAR CONDITIONING AND IN ERK1/2, EXPRESSION AFTER
ADOLESCENT SOCIAL INSTABILITY STRESS IN FEMALE RATS
BB Elliott, JJ Simone, B Anderson, CM McCormick
Neuroscience Program, Brock University, St. Catharines ON
Social instability stress (SS) in adolescence, and not in adulthood, led to a reduction in
memory for fear conditioned context and cue in males (Morrissey et al., 2011); here we
investigate if females are similarly affected. Females underwent SS (n=42,1h isolation
and pairing with new cage partner daily, postnatal days 30-45) or were non-stress
controls (CTL, n=42), with fear conditioning as adults (70 days). SS rats froze less
during conditioning (p<0.001) and 24 later to both the conditioning and a novel context
(p =0.01; both groups froze less to novel context, p=.01), but did not differ from CTL in
freezing to the cue (p=.27). Because of the strong correlation in SS rats between
freezing during conditioning and during memory tests (context: r=.71; cue r=.52), and
because of the role of hippocampal MAPK signaling in fear conditioning, we investigated
whether SS (n=16) and CTL (n=16) females differed in sensitivity to footshock, in
ERK1/2 expression, and corticosterone concentrations after footshock compared to nofootshock. SS and CTL rats did not differ in footshock sensitivity (p=0.55).
Corticosterone was higher in footshocked than non-footshocked (p=0.02), but SS and
CTL rats did not differ (p=0.86). An effect of footshock was found only for ERK1
expression in the medial prefrontal cortex (>in footshock, p=0.01) and an effect of SS
was found only for ERK2 expression in the ventral hippocampus (p=0.001) and
amygdala (p=0.01) (>in SS). Thus SS in adolescence may alter MAPK signaling
pathways and increase variability in behavioural responding during fear conditioning.
Acknowledgements: Supported by NSERC.
A6: RESISTANCE TO EXTINCTION OF CONDITIONED FEAR IN A NEW CONTEXT
IN BOTH FEMALE AND MALE RATS: A NEW MODEL OF PTSD
Matthew R. Green, Cheryl M. McCormick
Psychology Department, Brock University, St Catharines, ON
We describe evidence that under conditions in which fear is generalized to the new
context, and despite the ability to discriminate between the contexts, fear of the CS is
enhanced even after fear to the new context is extinguished. The phenomenon was first
observed in female rats (n=84) and then replicated in males (n=48); analyses are
reported for sexes combined. Rats were habituated to the conditioning context (A; 3min)
before delivery of three 10sec (80dB, 2000 Hz) tones and co-terminating 1sec (0.5mA)
shocks (1 min ITI). Two extinction sessions were 24 & 48 h after conditioning (30
presentations, 1 min ITI in either context A or new context B, vs no extinction: in A or B
without tones). Freezing in context-A was greater than in B (p<0.0001). Context (p=.002)
and Sex (p=.003) interacted with Time during CS extinction: For Context, no post hoc
comparison was significant, and males showed more rapid reduction in freezing than
females during extinction. For no-extinction groups, there was a reduction in freezing.
24h later, all were tested in context-B, and freezing was somewhat lower in the noextinction than the CS-extinction group (p=0.06) in the interval before CS presentations.
When CS presentations began, extinction groups showed a decrease in freezing over
time, freezing less at all intervals than did no extinction groups (p<.0001). Those
previously in context-A, irrespective of extinction/no extinction, froze less than in contextB (p=.008). Additional control experiments are presented, and findings are discussed in
relation to PTSD.Acknowledgements: Supported by NSERC
A7: STIMULATING SELF-OTHER CONTROL WITH TRANSCRANIAL
DIRECT CURRENT
1
1
2
3
Jeremy Hogeveen , Sukhvinder S. Obhi , Caroline Catmur , Clare Press ,
4
and Geoffrey Bird
1
Dept of Psych & Centre for Cognitive Neuroscience, Wilfrid Laurier University,
2
3
Waterloo, ON, Dept of Psych, University of Surrey, Guildford, UK, Dept of Psych
4
Science, Birkbeck College, University of London, London, UK, MRC Social, Genetic,
and Developmental Psychology Centre, King’s College London, London, UK
Observed actions activate a matching motor representation in the observer, a finding
referred to as motor resonance (MR). MR is purported to account for the ubiquitous and
impressive ability of humans to imitate others’ actions. However, we do not always
imitate, and therefore MR necessitates a complementary system of self-other control. In
the present study, we used anodal transcranial direct current stimulation (tDCS) to
create a durable increase in cortical excitability at two sites: one to improve self-other
control (temporoparietal junction; rTPJ), and the other to enhance MR and reduce selfother control (inferior frontal gyrus; rIFG). A final group of participants underwent sham
stimulation. After tDCS, an automatic imitation task – wherein participants are cued to
execute an action while watching a congruent or incongruent action performed by
another person – was used to index imitation. There was a cue by tDCS interaction,
driven by smaller imitation effects in both the TPJ and IFG groups relative to sham.
Thus, TPJ stimulation improved self-other control, reducing imitation. Though IFG
stimulation was predicted to increase imitation, the opposite effect was found. One
potential explanation is that enhanced excitability at IFG increased noise in the network
of brain regions contributing to MR. Overall, the present results suggest that self-other
control is crucial to enforce one’s own motor plan when it conflicts with on observed
action, and the coordinated activity of the MR network is required to lead to normal
imitative response tendencies. Acknowledgements: This study was conducted at
Birkbeck College, University of London, while J.H. held a Michael Smith Foreign Study
Supplement awarded by the Social Sciences and Humanities Research Council of
Canada.
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A8: VERB ASPECT, LEXICAL ASPECT, AND IMAGINED EVENTS
1
1
1
1
Jeffrey P. Hong , Todd R. Ferretti , E.C. Rachel Craven , and Rachelle D. Hepburn
1
Department of Psychology, Wilfrid Laurier University, Waterloo, ON
In sentence processing, event representations are constrained by temporal information
in verbs. Verb aspect refers to events as being ongoing (imperfective; e.g. I was
running) or completed (perfective; e.g. I ran). Lexical aspect refers to temporal
information inherent in verbs. Activity verbs (e.g. act) do not possess natural endpoints
whereas accomplishment verbs (e.g. build) do. Electroencephalography (EEG) was
used to measure slow cortical potentials (SCPs) in participants reading phrases (e.g. I
was eating) that varied by verb and lexical aspect while simultaneously imagining
themselves participating in the described events. Participants required less cognitive
effort to imagine accomplishments phrased in the perfective and activities phrased in the
imperfective. The processes of event generation and maintenance were also
constrained by aspectual differences. Perceptions of event elements were also found to
be constrained by differences in aspect.Acknowledgements: Supported by NSERC.
A9: CHARACTERIZING THE NEUROBIOLOGY OF MULTISENSORY OBJECT
REPRESENTATIONS: IMPORTANT ROLE FOR THE PERIRHINAL CORTEX IN
BINDING VISUAL AND TACTILE OBJECT INFORMATION
Derek L. Jacklin, Alphonse Potvin, Jacob Cloke, Boyer D. Winters
Department of Psychology, University of Guelph, Guelph, ON, Canada
Object recognition can be enhanced by the ability to process object features from
different sensory modalities. We have previously shown that rats rely on interaction
between the posterior parietal and perirhinal (PRh) cortices to perform a tactile-to-visual
spontaneous crossmodal object recognition (CMOR) task. Interestingly, providing rats
with a brief simultaneous pre-exposure to the tactile and visual properties of the sample
object enables performance of this task with retention delays that otherwise prevent
successful recognition. In the current study, we assessed the role of PRh in the
formation of multisensory object representations which may be responsible for this
enhanced performance. Male Long-Evans rats were tested in the CMOR paradigm with
and without pre-exposure. In animals with no prior experience of the sample object,
transient inactivation of PRh revealed a critical role for this structure only during the
visual choice phase of the CMOR task. Using an immunohistochemical stain for the
immediate early gene c-fos, we found increased activity in PRh following multimodal preexposure to objects. Furthermore, when animals were given the opportunity to form an
explicit multimodal object representation during the pre-exposure phase, temporary
inactivation of PRh at all stages of the CMOR task impaired performance. These results
extend previous findings implicating PRh in object representation and suggest a critical
role for PRh in associating together multisensory object features.
Acknowledgements: Supported by NSERC.
A10: CANDIDATE FOR ABUSE: ACUTE EFFECTS OF THE ‘BATH SALTS’
CONSTITUENT 4-METHYLMETHCATHINONE (MEPHEDRONE, 4-MMC)
1
1
2
1
Carolyn Leckie , Bruce E. McKay , Nicholas V. Cozzi , and Paul E. Mallet
1
2
Dept of Psych, Wilfrid Laurier University, Waterloo, ON, Neuropharmacology
Laboratory, Medical Sciences Center, University of Wisconsin School of Medicine and
Public Health, Madison, WI
The novel synthetic cathinone derivative 4-methylmethcathinione (mephedrone, 4-MMC)
has rapidly grown in popularity among recreational drug users since its introduction in
the UK in 2007. Various cathinones including 4-MMC have emerged into North America
with labels like “bath salts” to evade legal restriction. Physiological and behavioural
measures of 4-MMC (up to 27 mg/kg, IP) exposed Sprague-Dawley rats revealed that 4MMC induced a robust, short-lived hyperactivity paired with increased temperature and
decreased appetite. Results of Delayed-Match-To-Position task assessing working
memory showed a profound performance deficit from 4-MMC (3 mg/kg) exposure across
all delay lengths, unlike the working memory decay curve elicited from ∆9 -THC
exposure, impairment not enhanced when combined with 4-MMC exposure. The
negative impact of 4-MMC on visual attention (measured using the 5-Choice Serial
Reaction Time task) was due to unresponsiveness rather than impulsivity. Data from the
light-dark emergency test and the elevated plus maze indicate that 4-MMC is
anxiogenic, confirming anecdotal reports of negative effects including paranoia,
insomnia. Atypical behaviours observed in exposed animals were scored and many
were classified as symptoms of either ‘serotonin syndrome’ or stereotypy, supporting the
hypothesis of 4-MMC’s unique effect on both DA and 5-HT homeostasis In conclusion,
the data suggest that 4-MMC induces stimulant-like effects resembling those of cocaine;
however there is evidence of unique, entactogenic properties not unlike those of MDMA.
Further examination of 4-MMC exposure will elucidate the effects of this cathinone
derivative. Acknowledgements: The present research is supported by NSERC.
A11: ATTENUATION OF ANTICIPATORY NAUSEA IN A RAT MODEL OF
CONTEXTUALLY ELICITED CONDITIONED GAPING BY MANIPULATION OF THE
ENDOCANNABINOID SYSTEM
1
1
1
2
Cheryl L. Limebeer , Elizabeth Imhof , Kai Wang , Rehab A. Abdullah ,
2
1
Aron H. Lichtman , and Linda A. Parker
1
Dept of Psych and Neuroscience Graduate Program, University of Guelph, Guelph,
2
ON, CANADA, Dept of Pharmacology and Toxicology, Virginia Commonwealth
University School of Medicine, Richmond, VA, USA
Following chemotherapy treatments, many patients report experiencing anticipatory
nausea (AN), where a conditional association developed between the contextual clinic
cues and post-treatment nausea. Once AN develops it is resistant to anti-nausea
treatments. Rats express conditioned gaping reactions when exposed to a context
previously paired with an emetic agent, a response that serves as a rodent model of
nausea-like behavior. We evaluated the potential of the dual FAAH/MAGL inhibitor,
JZL195 on its own and combined with anandamide (AEA) or 2-arachidonoyl glycerol (2AG) to reduce conditioned gaping. Over 4 conditioning trials rats were injected with
Lithium Chloride and placed in a distinctive context for 30 min. For the 5 min test of AN,
rats were pretreated with vehicle or JZL195 prior to placement in the nausea-paired
context. Additional groups were injected with AEA or 2-AG prior to placement in the
chamber. Finally, the potential of the CB1 antagonist/inverse agonist SR141716 to
reverse suppression of AN was evaluated. Brains were removed for tissue analysis of

AEA and 2-AG levels. JZL195 suppressed conditioned gaping, an effect that was
reversed by SR141716. Combined pretreatment with AEA or 2-AG amplified the
suppressive effect of JZL195 alone. AEA pretreatment suppressed conditioned gaping,
an effect also reversed by SR141716. Whole brain analysis revealed a JZL-induced
increase in AEA but not 2-AG levels, which was dramatically potentiated by exogenous
AEA. Manipulations of the endocannabinoid system may have therapeutic potential in
the treatment of AN. Acknowledgements: Supported by a grant from NSERC.
A12: IEG EXPRESSION IN ADULT-GENERATED NEURONS FOLLOWING CHRONIC
STRESS
1
1
1
1,3
2
Erika K. Lui , Alicia Meconi , Ali Gheidi , Diano F. Marrone , and Elham Satvat
1
2
Wilfrid Laurier University, Waterloo, ON, Canada, University of Waterloo, Waterloo,
3
ON, Canada, McKnight Brain Institute, Univ. of Arizona, Tucson, AZ, USA
Spatial exploration induces the robust expression of activity-regulated immediate-early
genes, including zif268, in the dentate gyrus (DG). It is not known whether chronic stress
has a detrimental effect on behaviorally-induced zif268 in adult-generated neurons of the
DG. To address this question, rats were administered with either CORT (40 mg/kg) or
vehicle for 28 consecutive days following 10 days BrdU injection (50 mg/kg). Spatial
learning was assessed 8 days following the last CORT/vehicle injection in the Morris
Water Maze. Chronic CORT injection followed by an 8-day wash-out period had no
influence on water maze training. Both groups of rats also learned the reversal training
in the water maze equally well. One week following the water maze training, rats were
sacrificed following spatial exploration of a novel environment, and the pattern of zif268
expression is being explored in both adult- and developmentally-generated granule cells.
Acknowledgements: supported by NSERC, NARSAD, OMHF
A13: THE EFFECT OF MALE PHEROMONES ON THE ESTROUS CYCLE OF
FEMALE RATS AS WEEN IN WHEEL RUNNING PATTERNS.
1
1
Angela Mastroianni, & Roelof Eikelboom
1
Department of Psychology, Wilfrid Laurier University, Waterloo, ON
A distinct pattern of running has been seen in female rats across the 4-day estrous
cycle. Running during the estrus phase has been shown to substantially elevate, while
food intake decreases (Eckel, 2000). It has been shown that the female estrous cycle
can be affected by male pheromones in rodents. The Whitten Effect suggests that male
pheromones can induce synchronous estrus among a group of female mice (Whitten,
1956). Conversely, the Lee-Boot effect has shown that the absence of males can
lengthen or disrupt the estrous cycle in female mice (Lee & Boot, 1956). Given that
males can affect estrous synchrony and that cycle stages may be identified by
measuring wheel running activity and feeding, this study sought to look at the effects of
male pheromones using these measures. 64 female rats were in unisex housing, either
individually or pair housed, and half were given wheel access. Another 24 females were
pair housed or individually housed with males in the room and half were given wheel
access. Wheel turns and food intake were measured daily. Preliminary analysis
suggests that female estrous cycle synchrony and regularity can be influenced by the
presence or absences of males. It appears that all females, when housed with males,
show increased estrous synchrony and have a more regular 4-day cycle in running and
feeding. Unisex housed females were less regular in the cycle and less evidence of
synchrony was seen. Acknowledgements: Supported by NSERC.
A14: THE EFFECTS OF BLOCKING DOPAMINE D1-TYPE RECEPTORS
IN THE HIPPOCAMPUS ON THE SOCIAL TRANSMISSION OF FOOD
PREFERENCES IN MALE AND FEMALE MICE.
Richard Matta*, Angela N. Tiessen, and Elena Choleris
Dept of Psych and Neuroscience Program, University of Guelph, Guelph, ON
Dopamine (DA) is involved in many aspects of cognition, including reward, feeding and
social behavior. Our previous systemic findings implicate the involvement of DA D1-type
receptors in the social transmission of food preferences (STFP) paradigm (Choleris et
al., 2011), although, the brain site of action remains undetermined. DA neurons from the
ventral tegmental area project to the hippocampus, a brain site that is well known for
learning and memory. In an on-going STFP experiment, we investigated the effects of
blocking D1-type receptors in the CA1 region of the hippocampus of adult male and
female CD-1 mice with the DA antagonist SCH23390 (1, 2, 4, and 6 µg/mouse). Mice
were microinfused 15 minutes prior to a 30 minute interaction with a same sex
conspecific during which social learning occurs. Although our results are preliminary, we
found that observers that were infused with 1 (n = 9) and 4 (n = 9) µg/µL were able to
acquire a cued food preference for a diet consumed by a demonstrator conspecific,
however, learning was impaired in mice infused with 2 (n = 9) and 6 (n = 9) µg/µL.
Furthermore, food consumption was not influenced by D1 inhibition, as total food intake
did not differ across doses. Such findings are consistent with our prior systemic results
of a dose dependent involvement of DA D1-type receptors in social learning but not
feeding. Since estrogens have been found to influence both DA function and social
learning, we will also be attending to the possible sex differences involved in
intrahippocampal DA D1-type receptor blockade.
Acknowledgements: The present research is supported by NSERC.
A15: THE EFFECT OF HEROIN DEPENDENCE ON ACQUISITION, EXTINCTION,
AND RESUMPTION OF HEROIN SELF-ADMINISTRATION AFTER A PERIOD OF
ABSTINENCE AND EXTINCTION
Meenu Minhas, Alison Mikelson and Francesco Leri
Department of Psychology, University of Guelph, Guelph, ON
Objective: The role of opioid dependence on vulnerability to relapse after abstinence is
not clear. The current study employed intravenous (IV) self-administration (SA) to
investigate the effect of heroin dependence on SA and relapse after abstinence and
extinction. Methods: Male Sprague-Dawley rats self-administered 0.05 mg/kg/infusion
heroin for 10 consecutive sessions (1 session/day, each lasting 3h). Four hours after
each session, rats received 3 injections (SC) of heroin (or vehicle), 2 hours apart. The
dose of these injections escalated from 3 mg/kg day to 24 mg/kg day. Twelve hours
after the last injection, rats were tested for heroin SA on a progressive ratio (PR)
schedule. Immediately following this test, withdrawal precipitated by a low dose of
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naloxone (0.1 mg/kg, SC) was measured. After a 4-day drug free period, and 9 sessions
of extinction, rats were assigned to different testing conditions using the PR schedule: 1)
pre-treatment with vehicle and self-administration of vehicle; 2) pre-treatment with
vehicle and self-administration of 0.05 mg/kg/inf heroin; 3) 0.5 mg/kg (IV) pre-treatment
with yohimbine and self-administration of vehicle; and 4) 0.5 mg/kg (IV) pre-treatment
with yohimbine and self-administration of 0.05 mg/kg/inf heroin. Results: Although
significant group differences in precipitated withdrawal were observed, heroin
dependence did not elevate PR responding for heroin during dependence and after a
period of abstinence and extinction. This was not altered in response to the
pharmacological stressor, yohimbine. Conclusion: These data in rats suggest that prior
physiological dependence has only a minor role in modulating the vulnerability to relapse
on a PR schedule of reinforcement.
Acknowledgements: Supported by NSERC.
A16: INHIBITING ANANDAMIDE TRANSPORT: THE IMPACT OF PROLONGED
ANANDAMIDE AVAILABILITY ON NAUSEA
1
1
1
2
Lesley D. O’Brien , Cheryl L. Limebeer , Erin Rock , Giovanni Bottegoni , Daniele
2,3
1
Piomelli , and Linda A. Parker
1
Dept of Psych and Collaborative Neuroscience Program University of Guelph, Guelph,
2
3
ON, Canada, Dept of Anatomy & Neurobiology, University of California at Irvine, Drug
Discovery and Development, Instituto Italiano di Technologia, Genova, Italy
Considerable evidence supports anandamide (AEA) as an important mediator in the
regulation of nausea. Recently reported was a protein that mediates the cellular
transport of AEA, FLAT (FAAH-1-like AEA transporter). Here we present evidence that
inhibiting FLAT activity with ARN272 (ARN) produces an indirect agonism of CB1
receptors to attenuate nausea and vomiting. We used a Lithium Chloride (LiCl)-induced
conditioned gaping model of nausea in rats. In Experiment 1a, rats were injected with
the AEA transport inhibitor, ARN (0.1, 1.0, or 3.0 mg/kg, i.p.) or VEH, 2 hr prior to
behavioral conditioning. Two conditioning sessions separated by 72 hours were followed
by a drug free test day. Experiment 1b, evaluated the potential of the CB1 antagonist
SR141716 (1.0, 2.5 mg/kg) given 30 min prior to conditioning, to reverse the ARN
suppressed gaping. In Experiment 2, ARN’s ability to interfere with LiCl-induced vomiting
in the Suncus murinus (house musk shrew) was investigated. Administration of ARN
produced a dose-dependent reduction of LiCl-induced conditioned gaping, with 3 mg/kg
being the optimally effective dose. The suppression of conditioned gaping by ARN was
reversed partially by SR at 2.5 mg/kg, and fully at 1.0 mg/kg. The reversal of ARN’s
effects by SR suggests a CB1 receptor mechanism of action. ARN also attenuated LiClinduced vomiting in the house musk shrew at 18 mg/kg. The results suggest that
preventing the cellular reuptake of AEA through transport inhibition tonically activates
CB1 receptors to regulate toxin-induced nausea.
Acknowledgements: Supported by NSERC.
A17: THE RELATIONSHIP BETWEEN FACIAL RATIOS AND PERSONALITY
CHARACTERISTICS IN WOMEN AND MEN
Candace L. Kanno and Christine Tenk
Dept of Psychology, Brescia University College, University of Western Ontario,
London, ON
The current study examined if personality and affective traits putatively linked to
testosterone, such as sensation seeking, risk-taking and anxiety show a similar
relationship to facial morphology in women and men. Female psychology undergraduate
students (n=79) and male participants (n=51) completed self-report measures to assess
their level of sensation seeking, risk-taking, and overall anxiety. Two facial width to
height ratios (fWHR), one from the upper and one from the lower face, were measured
from digital pictures of the participants. Analysis revealed that lower fWHR but not upper
fWHR was sexually dimorphic, with females possessing higher values for lower fWHR
than males, while this was not found for upper fWHR, These data further support the
recent hypothesis that upper fWHR is not a sexually dimorphic characteristic. Analysis
also revealed a significant positive correlation between lower fWHR and anxiety in
women, with those who possessed higher fWHR scoring higher on measures of overall
anxiety. A significant negative correlation was also found between lower fWHR and
sensation seeking in males but not females. No correlations were found between lower
fWHR and risk-taking in women or men. Together, these findings indicate that pubertal
testosterone differentially affect personality traits in women and men and may contribute
to the development of these traits.
A18: THE EFFECT OF FILLED AND EMPTY INTERVALS ON CLOCK
AND MEMORY PROCESSES IN PIGEONS
Elizabeth Price and Angelo Santi
Department of Psychology, Wilfrid Laurier University, Waterloo, ON
In Experiment 1 pigeons were trained between-subjects to discriminate 2s and 8s empty
and filled intervals. The results indicated an empty-filled timing difference, challenging
the prediction of the mixed memory model (Penney, Gibbon, & Meck, 2000). The model
posits that different clock rates for stimuli with different non-temporal properties must be
stored within a single reference memory distribution for pigeons to detect a difference in
the clock rates. The empty-filled timing difference of Experiment 1 provides evidence
that a within-subjects design is not necessary to detect a difference between stimuli with
different clock rates. In Experiment 2 interval durations were increased (4s and 16s) to
test whether the timing difference was attributable to a clock-rate difference. Results
indicated a relative difference between the Point of Subjective Equality (PSE) for empty
and filled intervals over the increasing interval durations, confirming that a clock-rate
difference, not a latency difference explained the empty-filled timing difference obtained
in Exp. 1. Experiment 3 altered the temporal stimuli representing both intervals to
resemble the between-subjects procedure of Kraemer, Randall, and Brown (1997). It
was of interest to test whether Experiment 3 would replicate the filled interval illusion
obtained by Kraemer et al. (1997). The results indicated no difference between the
empty and filled interval PSEs. Future work will investigate whether pigeons, like
humans (Wearden, Todd, & Jones, 2006) use a common standard when judging empty
and filled interval durations. Acknowledgments: Supported by NSERC.

A19: SENSORIMOTOR GATING AND HIGHER COGNITIVE FUNCTIONS OF
ANTERIOR vs. POSTERIOR PEDUNCULOPONTINE NUCLEUS
1
2
Jordan Robinson , Cleusa DeOliviera, Sarah Dunbar, and Susanne Schmid
1
2
Department of Neuroscience, Western University, London, ON, Department of
Anatomy and Cell Biology, Western University, London, ON
The pedunculopontine nucleus (PPN) is part of the mesopontine cholinergic system and
plays an important role in the reception and processing of sensory information. The
PPN sends descending projections to locomotor regions of the brainstem, such as the
startle-mediating neurons of the caudal pontine reticular nucleus (PnC), to modulate
these cells’ responses to sensory input. The acoustic startle reflex is a good model to
study the mechanisms of this modulation. Previous studies implicate the PPN in
prepulse inhibition (PPI), a sensorimotor-gating mechanism that prevents full activation
of PnC neurons when startle-inducing stimulus preceded by sub-threshold prepulse. We
lesioned the anterior or posterior PPN in 350-400g male Sprague-Dawley rats with
ibotenic acid (400nL @ 0.062M). Neither group showed deficits in PPI, though rats with
posterior but not anterior PPN lesions showed significantly lower baseline startle
amplitude, suggesting PnC neurons were generally less excitable. PPN neurons also
relay sensory input to induce burst firing of dopaminergic neurons of the substantia nigra
(SNc) and ventral tegmental area (VTA). Posterior PPN neurons are important for VTAdependent ventral striatal learning. To determine whether anterior PPN neurons are
important for SNc-dependent dorsal striatal learning, lesioned rats were tested in a cued
version of the Morris water maze followed by a spatial water maze paradigm. Although
no significant differences were observed, anterior and posterior lesioned rats displayed
trends towards slower learning on day one of the spatial task.
Acknowledgements: Supported by OGS and CIHR.
A20: SERUM LIPID PEROXIDATION IS STABLE ACROSS DISEASE STATUS IN
DEPRESSED AND EUTHYMIC FEMALES WITH BIPOLAR DISORDER
1
1
2, 3
Manpreet Sehmbi ; Lauren Cudney ; Roberto B. Sassi MD, PhD ; Ana C.
5
4, 6
6
Andreazza PhD ; Guilherme A. Behr PhD ; José Cláudio F. Moreira PhD ; Meir
3, 4
2, 3, 4
Steiner, MD, PhD, FRCPC ; Benicio N. Frey, MD, MSc, PhD
1
2
MiNDS Program, McMaster University, Mood Disorders Program, St. Joseph’s
3
Healthcare Hamilton; Dept of Psychiatry & Behavioural Neurosciences, McMaster
4
5
University; Women’s Health Concerns Clinic, St. Joseph’s Healthcare Hamilton; Dept
6
of Psychiatry and Pharmacology, University of Toronto; Center of Oxidative Stress
Research, Professor Tuiskon Dick Dept of Biochem, Institute of Health Basic Sciences,
Federal University of Rio Grande do Sul, Porto Alegre, RS, Brazil
There is increasing evidence for the potential role of oxidative stress in the
pathophysiology of BD. Free-floating ROS harbour the capability to damage
fundamental cellular proteins, lipids and DNA. TBARS and 8-Isoprostane are late-stage
measures of lipid peroxidation. Previous research has found serum TBARS to be
significantly elevated in patients with BD in comparison to healthy controls. The TBARS
assay has received criticism for being a non-specific detection technique, and thus may
overestimate measures of lipid peroxidation. 8-Isoprostane is the current gold standard
of lipid damage measures. The aim of this study is to determine levels of TBARS and 8Isoprostane as indices of lipid peroxidation in euthymic and depressed females with BD.
We measured serum TBARS and 8-isoprostane levels in a total of 99 female
participants: 56 patients with BD (34 depressed and 22 euthymic), 14 patients with
unipolar MDD and 30 age-matched healthy controls.An ANCOVA model with 8isoprostane levels as a dependent variable with age as a covariate showed no
significant group effect (F3,94=1.20, p=0.31). Using the same model with TBARS levels
as the dependent variable also showed no significant group effect (F3,94=1.22, p=0.30).
This is the first study to examine 8-isoprostane as a marker of late-stage lipid damage in
female patients with BD. Although oxidative stress has been associated with BD across
mood states, our findings suggest that lipid peroxidation as measured by 8-isoprostane
and TBARS does not reflect differences in disease status.
Acknowledgements: Women's Health Concerns Clinic, St Joseph's Healthcare.
A21: THE RELATIONSHIP BETWEEN INNATE SUCROSE PREFERENCES AND
INTAKE ESCALATION INDUCED BY RESTRICTED ACCESS IN RATS
AND ITS EFFECT ON WEIGHT GAIN
Gehan Senthinathan & Rudy Eikelboom
Deparment of Psychology, Wilfrid Laurier University, Waterloo, ON
Obesity is increasing and may be associated with elevated intake of sugary drinks;
suggesting exploring, in rat models the effect of sugary beverage intake on weight gain.
Male Sprague-Dawley rats show considerable variance in sucrose intake, drinking
between 75 and 160g a day: averaging ~120g of 4% sucrose per day. When access is
restricted to 24h out of every 72h rats drink ~240g of 4% sucrose. It is not clear if innate
sucrose preferences are correlated to the consumption increase shown when access is
restricted. Restricted access that results in binge-like consumption (doubling typical
intake) may be associated with increased weight gain. The current study considered the
relationship between innate sucrose preference and the consumption escalation seen
when access is restricted as well as sucrose consumption’s impact on weight in ad lib
fed rats. Rats were randomly assigned to daily or restricted (once every third day)
access to 4% sucrose for 40 days. Subsequently, the two groups were split and rats
received either daily or restricted access. Rats showed considerable innate differences
in sucrose preference which was not correlated to intake escalation induced by
restricted access, suggesting the increase was due to a different mechanism than that
responsible for the variance in initial preference. The access manipulations of sucrose
solution had no impact on weight gain, all rats gained weight at a comparable rate to
non-sucrose controls. Binge-like consumption of 4% sugar solution does not necessarily
enhance weight gain. Acknowledgements: Funded NSERC grant to R.E.
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A22: MOTOR AND COGNITIVE ABILITIES OF THE TRANSGENIC
LRRK2 RAT MODEL OF PARKINSON DISEASE
Komal Shaikh, Charles Walewski, Alvin Yang, Wellinghton de Medeiros Barros,
Susanne Schmid
Dept of Anatomy and Cell Biology, Dept of Neurosci, Western University, London, ON
Parkinson disease (PD), characterized by the degeneration of dopaminergic neurons in
the substantia nigra, is the most common movement disorder. Genetic mutations in the
leucine-rich-repeat kinase 2 gene cause late onset, autosomal dominant familial PD.
LRRK2 mediated PD is clinically indistinguishable from idiopathic PD, suggesting similar
underlying pathways. As a result, further understanding of the LRRK2 pathophysiology
can provide insight into PD etiology and development of disease intervention. Here, we
describe the characterization of transgenic BAC rats expressing human LRRK bearing
the familial PD mutation, R1441G. Due to the progressive nature of PD, these rats are
tested for motor and cognitive deficits, reminiscent of Parkinson disease through
developmental stages of 3, 6, 9 and 12 months. Transgenic rats undergo a battery of
motor testing, including open field, movement initiation, postural stability and gait stride
test. To assess cognitive deficits, rats are tested in the Morris water maze, and for
habituation and prepulse inhibition of startle. In addition to behavioural testing,
transgenic rats will also undergo high resolution anatomical imaging to identify
neurodegeneration over time. We hypothesize that these rats show no deficits at three
months of age, but may show slight initial deficits as early as 6 months of age, and that
these deficits will worsen as they further age. Preliminary testing indicates that LRRK2
transgenic rats are not significantly different from their wildtype counterparts at the 3
month stage on either motor or cognitive tests. A first cohort of 6 months old rats is
currently being tested. Current research in PD is constrained by the lack of animal
models for the disease. Establishment of a LRRK2 rat model of PD would be
instrumental in furthering our understanding of PD pathogenesis and therapy.
Acknowledgements: Research is supported by NSERC and CIHR.
A23: EXAMINATION OF 5-HT2C RECEPTOR AGONISTS IN FEEDING
BEHAVIOUR AND SIDE EFFECTS
1
3
1
2
Leonardo B. Silenieks , Guy A. Higgins , Neil MacLusky , Linda Parker
2
1
Department of Biomedical Sciences, University of Guelph, Guelph, ON, Department of
3
Psychology, University of Guelph, Guelph, ON, InterVivo Solutions Inc., Toronto, ON
The recent approval of Lorcaserin (BELVIQ®) by the FDA for the treatment of obesity
has reinforced scientific interest in selective 5-HT2C receptor agonists. Experimental
evidence supports the therapeutic claims of Lorcaserin's efficacy for this indication, but
also suggests that this drug may be useful for the treatment of nicotine dependence. In
the present study, we have examined different 5-HT2C receptor agonists in different
animal models of feeding. Food motivated operant conditioning tests in rats were
conducted using a fixed ratio as well as a progressive ratio schedule in an attempt to
characterize both Lorcaserin's effects on feeding as well as the effects of the chemically
distinct 5-HT2C receptor agonist, CP-809101.Disruptions to the rat's satiety sequence
were also investigated using a palatability feeding paradigm, along with a food-deprived
feeding test. While these tests validated the clinically observed effects of this drug class,
further examination was done using animal models of nausea and emesis to identify any
potential emetogenicity of Lorcaserin. For this, a taste reactivity test was conducted
along with conditioned taste avoidance and a lorcaserin-induced pica. Results indicated
that lorcaserin does produce aversive reactions in the form of conditioned gapes as well
as pica at supratherapeutical doses.
Acknowledgements: Supported by InterVivo Solutions Inc.
A24: THE ROLE OF INTRA-VISCERAL INSULAR CORTEX
ENDOCANNABINOIDS IN NAUSEA-INDUCED GAPING IN RATS
Martin A. Sticht and Linda A. Parker
Dept of Psych & Collaborative Neuroscience Program, University of Guelph, Guelph,
Ontario, Canada
Manipulations that elevate the endocannabinoids (eCBs), anandamide (AEA) and 2arachidonoylglycerol (2AG), have been found to interfere with the establishment of
nausea-induced conditioned gaping in rats. The visceral insular cortex (VIC) plays a
critical role such that localized administration of the anti-emetic drug, ondansetron, or
the cannabinoid agonist, HU210, disrupts the establishment of nausea-induced
conditioned gaping. At present, the precise role of the VIC in mediating eCBsuppression of nausea remains unknown. Therefore, the current study investigated the
potential of intra-VIC eCB manipulations to interfere with the establishment of
conditioned gaping in rats. Rats received an intraoral infusion of saccharin, preceded or
followed by an intra-VIC infusion of anandamide, 2AG, URB597 (FAAH inhibitor), or
JZL195 (dual FAAH/MAGL inhibitor), and illness-inducing LiCl. It was found that bilateral
intra-VIC infusions of 2AG or JZL195 dose-dependently suppressed conditioned gaping
in rats, whereas anandamide and URB597 were without effect. Interestingly, the ability
of intra-VIC 2AG to interfere with conditioned gaping does not appear to be mediated by
CB1 receptors, as pretreatment with a CB1 antagonist (AM251) did not reverse the
suppressive effects of 2AG. These findings suggest that manipulations that elevate intraVIC eCBs may have anti-nausea potential, and that downstream metabolites of 2AG
may be partially responsible for mediating the anti-nausea effects of exogenous
administration. Acknowledgements: This research was supported by an NSERC grant
to LAP and a CGS award to MAS.
A25: BEHAVIOURAL QUANTIFICATION OF INDIVIDUAL DIFFERENCES IN A
GENETICALLY HETEROZYGOUS POPULATION OF ZEBRAFISH, DANIO, RERIO
1
1,2
Steven Tran and Robert Gerlai
1
Department of Cell and Systems Biology, University of Toronto Mississauga, ON
2
Department of Psychology, University of Toronto Mississauga, ON
The zebrafish has become a popular animal model for behavioural neuroscience over
the past several decades. Experimental manipulations that alter behaviour are common
approaches taken in this field. However, often unreported is the high within group
variance experimenters including us find. It is unclear whether this variability is the
result of stochastic (error) variation or whether it is the result of genetic predisposition
and/or environmental effects leading to consistent between individual differences. To
answer this question we chose a genetically heterogeneous population of zebrafish that
is thought to demonstrate greater between-subject variability. Individually housed

zebrafish were tested on Day 1 in a novel environment (40 L tank), and three groups
were subsequently created based on locomotor activity scores (High, Medium, and
Low). Individuals were tested again for an additional 6 days in the same environment.
On Day 8, individuals were tested in a novel environment (Open Field Task) and their
behaviours were recorded. Behavioural analysis demonstrated that group differences
persisted throughout the 7 days of testing. Furthermore, group differences remained
when transitioning to a novel environment on Day 8. The effect was independent of
gender, size, and weight of the fish. The results provide empirical evidence for individual
differences in zebrafish behaviour that persist over time.
Acknowledgements: Supported by NIH, NIAAA, and NSERC.
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B1: THE EFFECTS OF SCHEMATIC SUPPORT AND UNITIZATION ON THE
ASSOCIATIVE DEFICIT IN OLDER ADULTS
1
2
3
Fahad Ahmad , Myra Fernandes , William Hockley
1
2
3
Wilfrid Laurier University, University of Waterloo, Wilfrid Laurier University
Cognitive aging is associated with a decline in episodic memory, but stability in semantic
memory. According to the Associative Deficit hypothesis proposed by Naveh-Benjamin
(2000), there is an age-related decline in episodic memory because older adults cannot
bind together unrelated information at encoding into a coherent whole needed for
recognition of item pairs. Here we examined the effect of schematic support on reducing
the associative deficit in older adults. During encoding younger and older adults studied
compound (e.g., store keeper) and non-compound word pairs (e.g., needle birth), the
former of which provided greater schematic support. Participants were instructed to
combine items in the word pair into a sentence for better performance on subsequent
recognition of word pairs (associative test). We found older adults’ memory accuracy,
and discrimination, for intact compound word pairs was higher than for non-compound
word pairs. Schematic support provided by the compound nature of words can ease
unitization of word pairs, and contribute to a significant reduction in the associative
deficit in older adults. Our results are in line with Craik’s (1986) environmental support
theory: schematic support provided at encoding is beneficial in reducing the associative
deficit in older adults, likely making the task less resource-demanding.
Acknowledgements: Supported by an NSERC grant.
B2: BEHAVIOUR AND BRAIN ANATOMY IN FRAGILE X MICE
1,2
3
1,2
2
Jonathan K. Y. Lai , Jacob Ellegood , Kelly C. Rilett , Robyn N. MacKenzie , R. Mark
3
3
2
Henkelman , Jason P. Lerch , Jane A. Foster
1
2
MiNDS Graduate Neuroscience Program, Department of Psychiatry and Behavioural
3
Neurosciences, St. Joseph’s Healthcare, McMaster University, Hamilton, Mouse
Imaging Centre, The Hospital for Sick Children, Toronto, ON
Fragile X Syndrome (FXS) is the most common single gene cause of autism. Studies of
children with FXS have identified different developmental trajectories of behaviour and
brain volume changes. Fmr1-/- mice mimic the etiology and phenotypic manifestations of
FXS. These mice have been generated in 2 strains, C57Bl/6 and FVB with multiple
hybrid lines. Fmr1-/- mice on a C57Bl/6 background have decreased cerebellar nuclei
volume compared to wild type (WT). The objective of this study was to examine
anatomical differences in fmr1-/- mice on a FVB background. In addition, we examined
motor function, social and repetitive behaviours using righting reflex at postnatal day (P)
4-6, sociability at P24, self-grooming at P25, and social interaction at P27. Genotype
and sex differences were observed in behavioural outcomes. Male fmr1-/- mice showed
accelerated development of righting reflex, whereas female fmr1-/- mice were not
different than WT mice. Male FVB mice showed normal sociability while female FVB
mice did not. Similarly, male and female fmr1-/- did not show social preference. Social
interaction was increased in female fmr1/- mice but not in males. In addition, the
frequency of repetitive self-grooming bouts was increased in male but decreased in
female fmr1-/- mice compared to WT mice. At P60, in contrast to fmr1-/- mice on a
C57Bl/6 background, our MRI analysis revealed multiple changes in brain volume in
male fmr1-/- mice on a FVB background. These results highlight the importance of
genetic strain contribution on brain structure and behaviour.
Acknowledgements: CFI, NSERC, OBI, Vanier-CIHR.
B3: ENVIRONMENTAL COMPLEXITY AND PERINATAL EXPOSURE TO DELTA-9TETRAHYDROCANNABINOL (THC) ALTER BEHAVIOURAL SENSITIZATION TO
MORPHINE AND LOCOMOTION IN A NOVEL ENVIRONMENT
Gabrielle B. Willems, Carolyn Leckie and Paul E. Mallet
Dept of Psychology, Wilfrid Laurier University, Waterloo, Ontario
Early life experiences during critical periods of development are thought to modulate
vulnerability to adulthood drug addiction. While perinatal THC exposure has been shown
to potentiate opioid reward in adulthood, exposure to an enriched environment (EE)
during adolescence can inhibit adulthood opioid reward. Here, we demonstrate that rats
perinatally exposed to THC show differential degrees of morphine sensitization in
adulthood dependent on housing in enriched (EE), standard (SE) or isolated (IE)
environments. Locomotor response to novelty and extinction of morphine place
preference were solely dependent on environmental complexity. Perinatal THC
injections (5 mg/kg, s.c.) were administered from post-natal day 4 to 14. Morphineinduced (5 mg/kg, i.p.) hyperactivity was potentiated in IE rats relative to SE or EE rats.
Furthermore, animals perinatally exposed to THC demonstrated a heightened morphine
sensitization in comparison to vehicle controls. EE diminished the maintenance of
morphine-cue associations over time and decreased the animal’s response to novelty, a
measure indicative of drug seeking. Neuronal morphology in the shell of the NA, the
somatosensory cortex, and the MPFC will be examined using Golgi-Cox staining. It is
expected that neurons from animals exposed to THC and EE will have increased
dendritic spine density, dendritic length and dendritic branching. These expected
changes in neuronal morphology may elucidate underlying neural correlates of the
observed changes in the rewarding properties of opiates due to perinatal THC exposure
and environmental complexity. Acknowledgements: Supported by an NSERC grant.
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B4: THE EFFECT OF CHRONIC EARLY LIFE SOCIAL ISOLATION ON
HIPPOCAMPAL NMDA RECEPTOR SUBUNIT EXPRESSION IN SPRAGUE-DAWLEY
RATS
Derrick Yeung, Dmytro Pavlov, and John G. Mielke
School of Public Health and Health Systems, University of Waterloo, ON
Early life psychosocial stress has been linked with adult physical and mental illness;
however, the underlying mechanisms remain poorly understood. One experimental
model for psychosocial stress early in the lifespan involves chronic early life social
isolation (CELSI) of rats. When exposed to CELSI, rats display behavioural changes
reflective of those observed in schizophrenic patients. Since impaired glutamatergic
activity is one of the biological features of schizophrenia, we decided to examine
whether CELSI affects the cellular and synaptic expression of key subunits comprising
the NMDA-subtype of the excitatory glutamate receptor. At post-natal day 21, rats were
stratified by sex and then randomly assigned to either grouped, or isolated, housing
conditions. After 7 weeks, hippocampi were extracted, homogenised, and subjected to
differential centrifugation-filtration to enrich synaptic terminals. Immunoblotting was used
to analyse samples from the various conditions, and revealed that neither total, nor
synaptic levels of GluN1 (the subunit present in all functional NMDA receptors), GluN2A,
or GluN2B subunits were affected by CELSI, regardless of sex. Given the preliminary
nature of the experiments (each group contained only 5 animals), the possibility exists
that the present study lacked sufficient power to detect an effect of CELSI upon NMDA
receptor subunit expression. Future work will build on our pilot study by increasing
sample size; as well, additional glutamate receptor subunit proteins and brain regions
(notably, the pre-frontal cortex) will be examined.
Acknowledgements: Supported by NSERC.
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C1: EFFECT OF SODIUM SALICYLATE ON THE LEVEL AND DISTRIBUTION OF
THE GABAB RECEPTOR IN THE RAT'S CENTRAL AUDITORY SYSTEM
Sehrish Butt, and Huiming Zhang
Department of Biological Sciences, University of Windsor, Windsor, ON
Tinnitus is a phantom sensation of sound in the absence of external acoustic stimulus.
This sensation can be induced by loud noises and ototoxic drugs such as sodium
salicylate. Tinnitus is likely related to hyperactivity in auditory neural structures. The level
of neural activity is dependent on excitatory/inhibitory neurotransmission. γ-aminobutyric
acid (GABA) is a major inhibitory neurotransmitter in the central nervous system.
Neurotransmitter receptors activated by GABA include the type-B GABAergic receptor
(GABAB receptor). Activated GABAB receptors regulate the release of inhibitory and
excitatory neurotransmitters from presynaptic axon terminals and lower membrane
potentials of postsynaptic neurons, thus controlling the level of excitation of the nervous
system. We hypothesized that the effect of sodium salicylate on hearing is dependent on
its effect on the expression of the GABAB receptor in central auditory structures. The
level and distribution of the receptor was examined by using immunohistochemical and
western blotting techniques. Preliminary immunohistochemical results show that sodium
salicylate reduces the expression of GABAB receptors in the cochlear nucleus. This
reduction is mainly seen in the neuropil, i.e., areas with axonal and dendritic processes
surrounding neuron cell bodies. This reduction suggests that the regulation of the
release of excitatory/inhibitory neurotransmitter is compromised. Our results provide an
insight into the neurochemical changes related to the phantom auditory sensation of
tinnitus.
Acknowledgements: Supported by NSERC of Canada and the University of Windsor.
C2: USING MALDI IMAGING MASS SPECTROMETRY TO STUDY GANGLIOSIDE
EXPRESSSION IN A RAT MODEL OF Aβ TOXICITY AND STROKE
Sarah Caughlin¹, Jeff D. Hepburn, Daniel H.D. Park,
David F. Cechetto, and Shawn N. Whitehead¹
Department of Anatomy and Cell Biology, Western University, London, ON
Stroke and Alzheimer’s disease (AD) often present clinically as co-morbid conditions
and have synergistic effects on brain pathology. Mechanisms mediating this synergism
are unknown. Gangliosides, a type of glycosphingolipid, show altered expression in AD
and stroke. GM1, a complex ganglioside with a long oligosaccharide chain and one
syalic acid residue, is the most common ganglioside in the brain. Degradation of GM1 to
simpler forms with shorter oligosaccharide chains such as GM2 and GM3 is
hypothesized to have toxic effects leading to apoptosis. We examined the expression of
various ganglioside species using Matrix-Assisted Laser Desorption/Ionization (MALDI)
Imaging Mass Spectrometry (IMS). 3 month old male Wistar rats were either given a
striatal injection of endothelin-1 (stroke condition), an endothelin-1 injection and bilateral
intracerebroventricular (ICV) injections of Aβ (25-35) (combination condition), or
underwent sham surgery. Ganglioside expression was examined at 3 and 21 days after
surgery. GM1 expression decreased over time in the stroke region. GM2 expression
initially increased in both conditions with a greater increase in the stroke condition. At 21
days, GM3 expression was increased in the penumbra only in the combination condition.
Increases in GM2 and GM3 were observed immediately after stroke indicating that these
potentially toxic gangliosides play a role in stroke pathology. Over time, the
accumulation of GM3 in the penumbra observed only in the combination condition may
be indicative of a mechanism of pathological synergism in AD and stroke.
Acknowledgements: Supported by NSERC and CIHR
C3: INDUCTION AND LOCALIZATION OF HEAT SHOCK PROTEINS IN CORTICAL
CULTURES FOLLOWING CELASTROL TREATMENT
Ari M. Chow, Derek W. F. Tang, Asad Hanif and Ian R. Brown
Center for the Neurobiology of Stress, University of Toronto, Toronto, ON
Alzheimer’s disease (AD), Parkinson’s disease (PD), and amyotrophic lateral sclerosis
(ALS) are 'protein misfolding disorders' characterized by accumulation of protein
aggregates. They differ widely in occurrence, with AD being more frequent than PD and
ALS in humans. AD affects cells in the cerebral cortex, PD targets dopaminergic cells in
the substantia nigra, whereas ALS exhibits cellular degeneration in the spinal cord. Heat
shock proteins (Hsps) are 'protein repair agents' against misfolded, aggregation-prone
proteins. We have suggested that differing levels of constitutively expressed Hsps

(Hsc70 and Hsp27) in neural cells confer variable buffering capacity against 'protein
misfolding disorders' that correlates with relative disease frequencies. High relative
frequency of AD may due to low levels of Hsc70 and Hsp27 in affected cell populations
leading to reduced defense capacity against misfolded proteins. Induction of
neuroprotective Hsps in cells of the cerebral cortex could provide a potential strategy for
countering AD. Here we demonstrated that celastrol, but not classical heat shock, is
effective in inducing a set of neuroprotective Hsps in primary cultures derived from
cerebral cortices, including Hsp70, Hsp27 and Hsp32. Celastrol induced Hsp70 in
neurons and Hsp27/Hsp32 in glial cells in the cortical cultures with localization to cell
bodies and cellular processes in both cell types. Inducibility of a set of neuroprotective
Hsps in cortical cultures suggests that celastrol is a potential agent to counter AD, a
neurodegenerative disease of the cerebral cortex.
Acknowledgements: Supported by NSERC and Canada Research Chair (to IRB)
C4: CHARACTERIZING MEMORY CONSOLIDATION PROCESSES ENGAGED BY
RELAPSE TO HEROIN SEEKING: ROLE OF NORADRENERGIC LOCUS
COERULEUS COMPLEX
Erin L. Cummins, Emily Boughner, Jordan Grant, Katrina Kent, Tyler MacDonald,
Daniela Kwiatkowski and Francesco Leri
Dept of Psychology, University of Guelph, Guelph, ON, Canada
It is thought that relapse to drug taking involves new learning characterized by memory
consolidation. These experiments were designed to explore the role of the noradrenergic
(NA) cell groups of the locus coeruleus (LC) complex in the memory consolidation
process engaged by relapse. To accomplish this, we used the conditioned place
preference reacquisition model of relapse in male Sprague-Dawley rats (n = 81). This
involved 7 phases: habituation, place conditioning (1 mg/kg heroin and vehicle SC; 4
place pairings each over 8 days), a test of conditioning (Test I), extinction (vehicle only;
4 place pairings each over 8 days), a test of extinction (Test II), reconditioning (1 mg/kg
heroin and vehicle SC; single place pairing each over 2 days) and test of reconditioning
(Test III). Rats received bilateral intra-LC infusions of clonidine (aCSF, 4.5 and 18 nmol),
an alpha2-adrenoreceptor agonist, following heroin reconditioning. To verify that intra-LC
clonidine reduced central NA activity, c-fos expression was assessed in LC projection
sites (i.e. basolateral and central amygdala; BLA and CeA). It was found that 18 nmol
clonidine blocked heroin reacquisition when infused immediately or 4h after
reconditioning, but had no effect when administered 4h before the test of reconditioning
(Test III). The same dose of clonidine infused into the LC reduced c-fos activity in the
BLA and CeA. These data strongly suggest that relapse involves a memory
consolidation process sensitive to manipulations of central NA activity.
Acknowledgements: Supported by NSERC.
C5: INCREASED COGNITIVE LOAD IN PEOPLE WITH PARKINSON’S DISEASE
WHILE STEPPING OVER AN OBSTACLE WITH IMPOVERISHED VISUAL
FEEDBACK OF SELF-MOTION
1,2
1,2,3
1
Frederico Pieruccini-Faria , Jeffery A. Jones
& Quincy J. Almeida
1
Sun Life Financial Movement Disorders Research & Rehabilitation Centre, Wilfrid
2
3
Laurier University, Psychology Department, Wilfrid Laurier University, Laurier Centre
for Cognitive Neuroscience, Wilfrid Laurier University, ON, Canada
Visual feedback of self-motion is important to plan and control foot placement prior to
stepping over an obstacle. We investigated whether people with Parkinson’s disease
(PD) use visual feedback to overcome their motor planning difficulties when they
encounter an obstacle. A secondary aim of the study was to identify a possible
interaction between reduced visual feedback and cognitive load for PD patients.
Participants (18 PD patients and 15 healthy controls) walked and stepped over an
obstacle set at 15% of their height under four visual conditions: 1) no visual restrictions;
2) Dark room with the obstacle illuminated by glow in the dark tape; 3) Dark room with
obstacle and lower limbs illuminated; and 3) Safety glasses that occluded their lower
limbs. These conditions impoverished and isolated visual feedback of self-motion and/or
the lower limbs. On half the trials participants performed a secondary, auditory digitmonitoring task. Results revealed that the combination of the most impoverished visual
feedback condition (dark room with only the obstacle visible) and the secondary task
decreased the rate of success (percentage of obstacle contacts) of PD patients by 30%
compared to healthy controls, but it did not affect foot-to-obstacle distances. These
results suggest that planning locomotor actions with reduced visual feedback of selfmotion increased the cognitive load of PD patients.
Acknowledgements: Supported by CNPq; CFI.
C6: OBSESSIVE-COMPULSIVE DISORDER AS A PROBLEM OF STOPPING:
EVIDENCE FROM A CHECKING PARADIGM
1
2,
3
Eric F. Johnson ; Andrea L. Hinds PhD; Erik Woody , PhD; Michael Van Ameringen,
4,5
6
4
MD, FRCPC ; Louis Schmidt, PhD ; Henry Szechtman, PhD
1
2
Neuroscience, McMaster University, Brain & Cognitive Sciences, University of
3
4
Rochester, Department of Psychology, University of Waterloo, Department of
5
Psychiatry and Behavioural Neurosciences, McMaster University, Anxiety Research
5
and Treatment Centre, St Joseph’s Healthcare, Department of Psychology,
Neuroscience and Behaviour, McMaster University
Obsessive-compulsive disorder (OCD) is characterized by recurring thoughts
(obsessions) and repetitive behaviours (compulsions). OCD may be a pathology of
exaggerated activation of security-related concerns, or alternatively, of weakened
termination of such security-related concerns, once activated (Szechtman & Woody,
2004). Here, we aim to examine whether OCD is characterized by an inability to
terminate security-related concerns and behaviour after threat exposure. A novel
paradigm was developed and tested in normal volunteers. In this paradigm, activation of
security motivation was evoked by presenting subjects with the possibility that their
performance on a medication-sorting task may had resulted in errors which could harm
others; these activated security concerns were terminated by engagement in checking
behaviour. For the current study, the experimental group will consist of patients
diagnosed with OCD who display checking compulsions. The experimental group will be
tested against two control groups: patients diagnosed with OCD who display washing
compulsions, and healthy controls. Change in respiratory sinus arrhythmia will be
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recorded as an objective index of activation of security motivation. Subjective ratings,
and behavioural measures, such as time spent checking, will also be collected. It is
predicted that all participants will show similar levels of activation of security motivation
after exposure to threat, but only patients with checking compulsions will remain in a
state of heightened activation after a fixed period of time engaged in checking.
C7: DETERMINING THE PHYSIOLOGICAL RELEVANCE OF GPCR-INDUCED
GROWTH FACTOR RECEPTOR TRANSACTIVATION
1
1
Azita Kouchmeshky , Michael A. Beazely *
1
The School of Pharmacy, University of Waterloo, ON, Canada
Growth factor receptors play crucial roles in normal physiological function such as cell
proliferation, differentiation, and apoptosis as well as in pathologies ranging from
neurological to cardiovascular disorders to malignancies. The platelet-derived growth
factor (PDGF) is an important neurotrophic factor in regulation of neurogenesis and
synaptogenesis. There are several barriers that prevent the use of neurotrophins as a
treatment strategy. Unlike large neurotrophic factors that do not readily cross the BBB,
small organic molecules are used frequently to target G protein-coupled receptors
(GPCRs) in the brain. Recently, several GPCRs have been shown to transactivate
receptor tyrosine kinases (RTKs). In order to measure the physiological relevance of
transactivation we compared the dose-response, time course, the specific
phosphorylation site profiles and intracellular signaling pathways for the PDGFβ receptor
after direct (ligand) activation and transactivation (by GPCR ligands). The activation of
PDGFβ receptors by 1 ng/ml PDGF-BB increased the phosphorylation state almost 100fold, whereas application of 10 µM of quinpirole was only able to increase the
phosphorylation states by 2 fold. Also we demonstrate that the phosphorylation of
specific tyrosine residues is different for direct activation compared to transactivation. In
this research we try to answer the basic questions about physiological relevance of
transactivation which could be a major step toward more effective and safer therapies
for neurodegenerative diseases and psychiatric disorders. Acknowledgments:
supported by DSECT program and NSERC.
C8: Lacosamide reduces spontaneous excitatory and inhibitory postsynaptic
potentials and is anticonvulsant in an in vitro neocortical seizure model.
Victor Lukankin, Michal Krawczyk, Carlos Florez, Simon Stern, Joshua Dian, Ryan
McGinn, Taufik Valiante, Peter L. Carlen
Toronto Western Hospital, Toronto, ON
Previous behavioural and electrophysiological studies have indicated that lacosamide
(LCM) acts as an anticonvulsant drug in vivo. The purpose of the present study was to
investigate the effects of lacosamide in an in vitro model of epilepsy. Dual extracellular
field potential and intracellular whole cell recordings were obtained from 30-60 day old
mouse cortical slice preparations. Recordings from layer II/III of the frontal cortex during
application of 4-aminopyridine (4-AP) (100µM) showed spontaneous and recurrent
epileptiform activity. Application of LCM (100µM) strongly inhibited spontaneous
epileptiform activity induced by 4-AP. LCM produced a significant reduction in the
incidence of spontaneous excitatory postsynaptic currents (EPSC’s) and inhibitory
postsynaptic currents (IPSC’s) in cortical cells exposed to 4-AP. The results indicate the
potential for LCM to inhibit epileptiform activity in an in vitro animal model of epilepsy,
and support its role in seizure reduction observed in clinical trials. Acknowledgements:
Supported by UCB Pharma.
C9: BRAIN-DERIVED NEUROTROPHIC FACTOR AND TRKB EXPRESSION IN THE
“OLDEST-OLD”, THE 90+ STUDY: CORRELATION WITH COGNITIVE STATUS AND
LEVELS OF SOLUBLE AMYLOID-BETA
1
2
2
1
Bernadeta Michalski , Maria M. Corrada , Claudia H. Kawas and Margaret Fahnestock
1
Department of Psychiatry & Behavioural Neurosciences, McMaster University,
2
Hamilton, ON, Department of Neurology, University of California, Irvine, CA
An increasing population of nonagenarians and centenarians suffers from various forms
of dementia, mainly Alzheimer’s disease (AD). Brain-derived neurotrophic factor (BDNF)
is vital for learning and memory and is decreased in the AD brain; this reduction
correlates with the degree of cognitive deficit. Recent studies suggest soluble amyloid-ß
(Aß42) as the toxic species in AD, rather than insoluble plaques. It is unknown whether
AD-type neuropathology, soluble Aß42 or levels of BDNF and its receptor TrkB correlate
with cognitive status in the oldest-old. We examined BDNF and TrkB mRNA expression
by qRT-PCR and levels of soluble Aß42 by ELISA and their association with cognitive
status and AD pathology of subjects over 90 years old. Subjects were demented or with
normal cognition, and with Aß and tau pathology or pathology-free. A significant
decrease in BDNF expression was observed in the demented group with AD pathology
compared to controls without dementia or pathology, and the demented group without
AD pathology exhibited a strong trend toward lower BDNF. BDNF mRNA expression
correlated with MMSE scores of the subjects. There was no difference between groups
in expression of TrkB isoforms. Significant increases in the amount of soluble Aß42 were
found between both groups with AD pathology, demented or not, and the non-demented
no-pathology control group. MMSE scores were negatively correlated with soluble Aß42
and with Braak and CERAD scores. Thus, soluble Aß42 levels and BDNF expression,
but not TrkB expression, correlate with the degree of dementia in the oldest old.
Acknowledgments: Present research is supported by CIHR.
C10: FATIGUE AND FACTORS RELATED TO FATIGUE IN ONTARIO WORKERS
WITH HEAD TRAUMA
1, 4, 5
2
3
4, 5
Tatyana Mollayeva
, Colin Shapiro , Shirin Mollayeva , Angela Colantonio
1
2
Neuroscience, University of Toronto, Toronto, ON, Toronto Western Hospital,
3
University Health Network, Toronto, ON, Faculty of Science, University of Toronto,
4
5
Graduate Department of Rehabilitation Science, University of Toronto, ON, Toronto
Rehabilitation Institute, University Health Network, ON
Fatigue is one of the most disabling symptoms in persons with Traumatic Brain Injury
(TBI). It is difficult to clarify the nature of this symptom and manage it. In the context of
workplace disability, fatigue is defined subjectively by self-report and objectively as
degraded performance and inability to perform occupational duties. As fatigue after
head injury may be the end result of a common pathway integrating multiple factors, the
aim of this study was to evaluate the frequency and correlations of fatigue in a sample of
workers with head trauma. The results revealed 52% of workers with head trauma and

persistent symptoms performed shift work at the time of their injury, a three-fold higher
rate compared to the general population. Fatigue requiring further evaluation based on
self-report was captured in 88%, depression in 96%, anxiety in 64%, excessive daytime
sleepiness in 52%, and impaired alertness in 68% of the participants. Clinical insomnia
was reported by 96% of injured workers. A significant association was found between
the outcome of interest, fatigue and the number of work-related injuries occurring in the
past 5 years, depression, anxiety and alertness total score. A weak correlation was
found between fatigue total score and insomnia. No association was found between
fatigue and daytime sleepiness. These results allow a more precise account of how
post-traumatic fatigue impact workers’ ability to perform duties requiring sustained
attention upon return to work. Future research in the area of circadian rhythms as a
determinant of fatigue, alertness and performance is warranted.
Acknowledgements: Supported by MITACS and Toronto Rehabilitation Institute.
C11 : USING A TARGETED ANTIOXIDANT APPROACH TO REDUCE BETAAMYLOID TOXICITY IN THE RAT BRAIN
1
1
1
1
1
Hayley Nell , Lin Wang , Paul Walton , David Cechetto , and Shawn Whitehead
1
Department of Anatomy and Cell Biology, University of Western Ontario, London ON
Accumulation of beta-amyloid (Aβ) in the brain has been implicated as a major
contributor to the pathology and cognitive impairment observed in Alzheimer’s disease.
In part Aβ exerts its toxic effects by increasing reactive oxygen species and
neuroinflammation in the brain. This study set out to investigate whether Catalase-SKL
(CAT-SKL), a recombinant antioxidant enzyme, is able to reduce the toxicity induced by
Aβ in the rat brain. Use of the genetically modified CAT-SKL molecule in vitro has
demonstrated the anti-inflammatory and antioxidant properties of this enzyme. Bilateral
intracerebroventricular injections of the toxic Aβ25-35 peptide was used to model Aβ
toxicity in 6-month-old male Wistar rats. Rats undergoing CAT-SKL treatment received
CAT-SKL injections intraperitoneally once a week for four consecutive weeks. Spatial
learning and reference memory were assessed using the Morris Water Maze and
histopathological and immunohistochemical analysis were used to evaluate
neuroinflammation, oxidative stress, and neuronal degeneration. Animals treated with
CAT-SKL showed significantly reduced numbers of activated microglia in various
regions throughout the brain including the medial septal nucleus and thalamus. CATSKL treatment also improved long-term reference memory in the Morris Water Maze and
significantly decreased cholinergic neuronal loss. These results provide preliminary
support for the use of CAT-SKL in reducing neuroinflammation induced by Aβ-toxicity.
Acknowledgements: Supported by NSERC and CIHR.
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D1: MECHANISMS UNDERLYING UPREGULATION OF MELATONIN RECEPTORS
BY VALPROIC ACID
1
2
2
2
2
Sarra Bahna , Arani Sathiyapalan , Yi Pan , Jane A. Foster , L. P. Niles
1
2
Neuroscience Graduate Program, McMaster University, Hamilton, ON, Psychiatry &
Behavioural Neurosciences, McMaster University, Hamilton, ON
Valproic acid (VPA) has many clinical uses as an anticonvulsant and a mood stabilizing
drug. It is known to modulate signalling cascades such as the mitogen-activated protein
kinase/extracellular signal-regulated kinase (MAPK-ERK) pathway, and it has been
characterized as a histone deacetylase (HDAC) inhibitor, causing histone
hyperacetylation, chromatin decondensation and subsequent changes in gene
expression. We have shown that clinically relevant concentrations of VPA upregulate the
expression of the MT1 receptor mRNA and protein in C6 glioma cells, and both MT1 and
MT2 receptor mRNA in the rat hippocampus. Blockade of MAPK-ERK signaling in vitro
did not affect upregulation of the MT1 receptor by VPA. Other HDAC inhibitors, including
trichostatin A and vorinostat (suberoylanilide hydroxamic acid), which are structurally
distinct from VPA, also increase melatonin receptor expression in C6 cells. Taken
together, these results suggest that an epigenetic mechanism, involving chromatin
remodelling and gene transcription, is involved in the upregulation of melatonin
receptors by VPA. In the present study, we have examined the regional effects of
chronic VPA treatment on melatonin expression in the rat hippocampus, using in situ
hybridization. The effects of VPA on the acetylation status of the melatonin receptor
promoters will also be examined using chromatin immunoprecipitation procedures.
Evidence that VPA induces hyperacetylation of histones associated with the MT1 or MT2
promoter would strongly support involvement of an epigenetic mechanism in its
induction of these receptors. Acknowledgements: Supported by NSERC.
D2: CAV3 T-TYPE CALCIUM CHANNELS BECOME SODIUM-PERMEABLE
USING AN ALTERNATE EXTRACELLULAR TURRET OUTSIDE
THE SELECTIVITY FILTER
1
1
1
1
Adriano Senatore , Wendy Guan , Adrienne N. Boone , and J. David Spafford
1
Department of Biology, University of Waterloo, Waterloo, ON
T-type (Cav3) channels are categorized as voltage-gated calcium channels but uniquely
have a lower voltage range for activity and bear faster kinetics that is more akin to
sodium channels.We illustrate that invertebrate Cav3 T-Type channel can be sodium
channels, becoming permeant to monovalent ions through exon splicing of extracellular
“turret” (S5-P) residues in Domain II of the four domain channel. The sodium permeant
T-Type channel is the only splice isoform expressed in the snail heart and contributes to
half of the expressed T-type channels in the snail brain. Unique splicing of turret
residues in Domain II is conserved amongst invertebrate T-type channels and likely was
the ancestral state, providing T-type channels a capacity to serve as the pacemaking
sodium current in the primitive heart and brain in lieu of sodium channels, and could
likely substitute for voltage-gated sodium channels lacking in many invertebrates.
Invertebrates generate sodium permeable Cav3 T-type channels without altering the
invariant ring of charged residues in the selectivity filter that governs calcium selectivity,
which are always EEEE in Cav1 and Cav2 channels and EEDD in Cav3 channels.
Altered arrangements of residues in T-Type channels provide a capacity for permeation
of sodium and potassium ions with cassette replacement of one of four extracellular
turret regions. T-Type channels, a primary pacemaker for the brain and heart, are
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sodium channels veiled with extracellular turret residues enabling them to masquerade
as calcium channels. Acknowledgements: Supported by Heart and Stroke Foundation
of Canada Grant –in- Aid and NSERC Discovery Grant.
D3: DOES OXYGEN-GLUCOSE DEPRIVATION AFFECT THE DISTRIBUTION OF
GLUTAMATE RECEPTOR SUBUNIT PROTEINS IN BRAIN SLICES PREPARED
FROM EITHER MALE, OR FEMALE RATS?
Sehar Jamal, Dmytro Pavlov, and John G. Mielke
School of Public Health and Health Systems, University of Waterloo, ON
Epidemiological research consistently shows that men fare worse following stroke;
however, whether this sexual dimorphism is solely the result of differences in sex
steroids remains unclear. One of the key steps in stroke pathogenesis concerns the
over-activation of the excitatory glutamate receptor. As a result, one reason for the sexbased difference in stroke outcome may be variability in either the basal, or post-insult,
expression of glutamate receptors. The present study challenged brain slices prepared
from male and female rats (before, or after adolescence) with a 15 min period of oxygen
glucose deprivation (OGD; an in vitro model of stroke). After this, biotinylation (to enrich
surface proteins) followed by immunoblotting was used to search for OGD-related
changes in the distribution of two glutamate receptor subunits: GluN1 (an obligatory
member of NMDA-subtype glutamate receptors) and GluA2 (a subunit present in the
vast majority of AMPA-subtype glutamate receptors). As well, differential filtrationcentrifugation (to enrich synaptic proteins) was used to examine basal GluN1 and GluA2
expression. Regardless of sex, or age, OGD affected neither surface, nor synaptic
expression of the subunit proteins. However, significant sex differences were observed
in total and synaptic levels of GluA2 subunits under basal conditions. Our results
suggest sex differences in stroke outcome are not attributable to variation in how OGD
affects glutamate receptor subunit distribution, but they do indicate that basal differences
of certain subunits require further attention. Acknowledgements: Supported by
NSERC.
D4: TRANSACTIVATION OF PLATELET-DERIVED GROWTH FACTOR TYPE BETA
RECEPTORS IS SUBJECT TO HETEROLOGOUS DESENSITIZATION IN
NEURONAL CULTURES
1
1
2
1
Jeff S. Kruk , Maryam S. Vasefi , John J. Heikkila , and Michael A. Beazely
1
2
School of Pharmacy, University of Waterloo, Waterloo, ON, Department of Biology,
University of Waterloo, Waterloo, ON
Selective serotonin reuptake inhibitors (SSRIs) are widely used for the treatment of
mental diseases including depression. SSRIs act by blocking the serotonin transporter
(5-HTT) and increasing synaptic serotonin (5-HT) levels. Previously, we showed that
acute 5-HT application can induce phosphorylation (termed transactivation) of the
platelet-derived growth factor (PDGF) type β in SH-SY5Y cells and primary mouse
neuron cultures. Here, we show via western blotting that this transactivation was blocked
by acute pretreatment with fluoxetine, an SSRI. However, this effect was only seen at 110 µM, a concentration 1,000-fold above the Ki for inhibiting the 5-HTT, calling into
question the role of the 5-HTT. Upon further examination, we determined that fluoxetine
itself was able to transactivate PDGFβ receptors via 5-HT2 receptor activation, which
was also dependent on time and dose. To our knowledge, this is the first described
instance of fluoxetine inducing PDGFβ receptor transactivation. We further showed that
5-HT pretreatment was able to block dopamine, but not PDGF-BB-induced, PDGFβ
receptor activation. This is the first demonstration of the heterologous desensitization of
the transactivation phenomenon: one transactivating stimulus disallows transactivation
by a second stimulus. These findings suggest a novel regulatory mechanism in growth
factor transactivation signaling exists between the initiating GPCR and PDGFβ receptor,
and this knowledge may increase our understanding of the mechanism of action of
fluoxetine in the pathophysiology of diseases such as depression. Acknowledgements:
Supported by NSERC.
D5: THE EFFECT OF EMBRYONIC ALCOHOL ON AMINO ACID
NEUROTRANSMITTERS IN ZEBRAFISH
1
2
1,2
Samantha Mahabir , Diptendu Chatterjee , Robert Gerlai
1
Dept of Cell and Systems Biology, University of Toronto, Toronto, ON
2
Dept of Psychology, University of Toronto Mississauga, Mississauga, ON
The zebrafish is a useful vertebrate model for studying Fetal Alcohol Spectrum Disorder
(FASD). The biological mechanisms underlying the teratogenic effects of alcohol in
vertebrates are complex and not well understood. Exposure of zebrafish embryos to low
levels of alcohol leads to disruption of the dopaminergic and serotonergic systems in the
developing fish and the alcohol exposure also causes significant and long lasting
behavioural alterations that are observable even in the adult fish. Recently, we have
shown that the effect of embryonic alcohol treatment is strain (i.e. genetic background)
dependent. These alcohol effects may include a number of neurotransmitter systems
other than the dopaminergic and serotoninergic, a question that has not been
investigated. Here we analyze the effect of embryonic alcohol exposure on amino acids
in the brain of adult zebrafish from two strains, AB and TU. We expose the zebrafish to
ethanol 24 hours post-fertilization (hpf) for 2 hours using five concentrations, 0.00%,
0.25%, 0.50%, 0.75%, 1.00% (EtOH vol/vol %). We analyze the levels of glutamate,
aspartate, glycine, taurine and GABA (gamma-aminobutyric acid) from whole brain
extracts of the treated fish. We are completing these analyses and will report on their
results. Finding a change in the level of amino acids due to embryonic alcohol can
provide deeper insight into the mechanisms underlying embryonic alcohol induce
behavioural abnormalities. Given the translational relevance of the zebrafish, our studies
may also be relevant for FASD as they may facilitate the identification of genes
underlying the effects of embryonic alcohol exposure in humans, the ultimate goal of our
studies. Acknowledgements: Supported by an NIH/NIAAA grant to RG.

D6: SPINE SYNAPSE DENSITY IS REDUCED IN THE DENTATE GYRUS BUT NOT
IN THE CA3 SUBFIELD OF THE HIPPOCAMPUS FOLLOWING GONADECTOMY IN
MALE NON-HUMAN PRIMATES
1
1
2,3
Ari L. Mendell , Neil J. MacLusky , Csaba Leranth
1
Dept of Biomedical Sciences, Ontario Veterinary College, University of Guelph, Guelph,
2
3
ON, Departments of Obstetrics, Gynecology & Reproductive Sciences, Neurobiology,
Yale University School of Medicine, New Haven, Connecticut
Gonadal hormones have neuroplastic effects on the hippocampus, associated with
significant alterations in cognitive ability. Previous work has demonstrated that
orchidectomy (ORCH) drastically decreases spine synapse density in the CA1 subfield
of the hippocampus. However, recent evidence suggests that the effects of ORCH on
the mossy fiber-CA3 system may differ from those in CA1. To test this hypothesis, we
sought to determine the effect of ORCH (1 month) on spine synapse density in the
stratum moleculare of the dentate gyrus (DGsm), and the stratum radiatum of the CA3
(CA3sr) subfield of the hippocampus in young adult male St. Kitts vervet monkeys
(Chlorocebus aethiops sabaeus). Spine synapse density was significantly reduced
(39%) in the DGsm of orchidectomized animals, consistent with previous findings in CA1
(40%). However, a much smaller decrease in synapse density (21%) was observed in
CA3, below the limits of statistical significance. These findings suggest that androgens
have heterogeneous effects on the male hippocampus. The relative sparing of CA3
dendritic synapses compared to CA1 and the dentate gyrus may reflect partial
compensation by other mossy fiber systems for the loss of direct androgen regulation of
hippocampal synapse formation. This compensation may play an important role in the
mixed functional responses observed in males following changes in circulating androgen
(NJM)
concentrations. Acknowledgements: Supported by NSERC 197293-2007
, NIH
(CL)
(ALM)
.
ES017013 , and an Ontario Graduate Scholarship
D7: INHIBITORY EFFECTS OF TYRAMINE ON DROSOPHILA LARVAE;
PHENOMENOLOGICAL OR PHYSIOLOGICAL?
1
2
2
1
Kiel G. Ormerod , Lylah Deady , Jacob L. Krans . and A. Joffre Mercier .
1
2
Department of Biological Sciences, Brock University, St. Catharines, ON, Department
of Neuroscience, Western New England University, Springfield, MA, U.S.A.
The biogenic amine tyramine (TA) is the metabolic precursor of octopamine (OA), a
biogenic amine that has been intensively studied in arthropods for several decades. OA
is implicated as a modulator in homeostasis, respiration, social hierarchies, and fight or
flight physiology. Until recently TA was considered merely an intermediate molecule
required for the synthesis of OA. It has recently been demonstrated, however, that TA
works as an inhibitory neuromodulator at the neuromuscular junction (NMJ) in thirdinstar larval Drosophila melanogaster (Nagaya et al, 2002). TA is also postulated to
function as an inhibitor of muscle contraction (Roeder, 2005). Our labs previously
described the actions of OA at the Drosophila larval NMJ and demonstrated that OA
elicits independent yet complimentary effects at the synapse and muscle fibers. Here we
set out to determine if TA elicited similar effects at the Drosophila NMJ. We demonstrate
that TA elicits a significant reduction (~15%) in the amplitude of excitatory junctional
-8
-4
-8
potentials (EJPs) in a dose-dependent manner (10 - 10 M). However, TA (at 10 - 10
4
M) did not alter the input resistance of muscle fibers and had no effect on basal muscle
tonus. We then elicited contractions of body wall muscles by stimulating the motor
-8
-4
nerves and observed no change in muscle force while applying TA at 10 - 10 M.
Thus, the inhibitory effects of TA on EJPs do not appear to translate to a reduction in
muscle force production. The physiological function of TA at larval NMJs of Drosophila
remains to be determined. Acknowledgements: Supported by NSERC grants to AJM
and KGO.
D8: MAPPING THE ACOUSTIC STARTLE PATHWAY: GIANT STARTLE NEURONS
IN THE CAUDAL PONTINE RETICULAR NUCLEUS
Mahabba Smoka, Nagalingam Rajakumar, Cleusa deOliveira, Susanne Schmid
Department of Anatomy and Cell Biology, Western University, London, ON
The acoustic startle reflex (ASR) is an important tool used to measure sensorimotor
gating. The primary ASR pathway involves auditory hair cells and secondary neurons in
the cochlear root nucleus. The latter then synapse onto giant neurons of the caudate
pontine reticular nucleus (PnC) which directly innervate cranial and spinal motor
neurons. Although the ASR pathway has been outlined its synaptic architecture has not
been mapped out. The purpose of this project is to describe the synaptic organization of
the ASR pathway and its modulatory afferents using immunohistochemistry in order to
better understand the neurotransmitter(s) involved and the effect of drugs on sensory
gating. Fluorogold (a retrograde tracer) is injected into the cervical spine of rats to label
a subpopulation of giant neurons within the PnC. Animals are then subjected to a startle
experiment one hour prior to intracardial perfusion using paraformaldehyde. The brain is
subsequently sliced and stained for the expression of the immediate early gene c-Fos.
Preliminary results show c-Fos labeling within auditory specific areas of the rat
brainstem as well as in vestibular nuclei, due to the reinstatement of balance during
startle. c-Fos labeling is expected to overlap with the retrogradely labeled PnC giant
neurons of startled animals. Future testing will focus on labeling glutamatergic,
GABAergic and cholinergic terminals that feed into the PnC to gain a better
understanding of the chemical dynamics involved in startle, and how these are altered in
neurological disorders like Alzheimer’s or Schizophrenia. Acknowledgments:
Supported by NSERC.
D9: REGULATION OF NMDA RECEPTORS BY 5-HT7 RECEPTOR LIGANDS
1
2
Maryam S. Vasefi , Michael Beazley
2
1
School of Pharmacy and the Department of Biology , University of Waterloo 200
University Ave. W. Waterloo, ON N2L 3G1
The targeting of 5-HT receptors to treat mental health diseases is a focal point of current
drug development. For example, several currently used antipsychotics are antagonists
at the 5-HT7 receptor and novel 5-HT7 receptor antagonists are currently in clinical trials
for depression. Despite the potential for targeting 5-HT7 receptors, little is known about
their ability to regulate neuronal activity. Using the SH-SY5Y neuroblastoma cell line,
primary hippocampal cultures, and hippocampal slices, we examined the ability of 5-HT7
receptors to modulate growth factor and ion channel receptor activity. Short-term (5-30
min) activation of 5-HT7 receptors promoted the activity of N-methyl-D-aspartate
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(NMDA) receptors. In contrast, long-term (2-24 h) 5-HT7 agonist treatment increased the
expression of the platelet-derived growth factor (PDGF) receptor, a negative regulator of
NMDA receptor activity. Using cell death assays (MAP2, MTT) we demonstrated that the
upregulation of the PDGF receptor by 5-HT7 receptors was sufficient to protect neurons
against NMDA-induced excitotoxicity. Thus, 5-HT7 receptor agonists are able to
differentially affect NMDA receptor function over the short and long term. As drugs
targeting the 5-HT7 receptor become a reality these and other studies will play a crucial
role in understanding the efficacy and toxicity of those agents. Acknowledgements:
Supported by NSERC.

Theme	
  E:	
  Sensory and Motor Systems
E1: FOOT SKIN SENSATION AND BALANCE IN LOW BACK PAIN PATIENTS
EXPERIENCING CLINICAL SIGNS OF LUMBAR NERVE ROOT IMPINGEMENT
Lydia Frost, Marc Bijman, Nick Strzalkowski, Leah Bent and Stephen Brown
Dept of Human Health & Nutritional Sciences, University of Guelph, Guelph, ON
Low back pain (LBP) is a highly debilitating musculoskeletal disorder. Recent research
has identified balance deficits in chronic LBP patients [1], but the specific mechanisms of
reduced balance control in this population have yet to be characterized. A subset of LBP
patients suffer from radiculopathy (sciatica), which affects lumbar spine nerve roots
providing motor signals and sensation to the lower leg and foot. It is known that skin on
the foot sole contributes to balance and stability [2]. The purpose of this work was to
investigate the relationship between foot skin sensitivity and standing balance control in
chronic LBP patients with unilateral radiculopathy. To date, n = 6 LBP participants and n
= 6 matched control participants have been tested, with a targeted n = 12 in each group.
Two tests of standing balance control were conducted: quiet standing balance and rapid
arm flexion. Foot skin sensitivity tests were done bilaterally at four locations on the
plantar and dorsal surface of the foot, and included vibration perception thresholds,
tested using a mini shaker (Bruel & Kjaer 4810) at 3 Hz, 40 Hz, and 250 Hz, and touch
perception thresholds, tested using Monofilaments. Initial analysis shows that on the
plantar surface of the foot, vibration and touch thresholds for the radiculopathy-affected
side were higher than for the unaffected side in LBP patients, and thresholds were
higher for LBP patients than controls. This reduced sensitivity is indicative of unilateral
radiculopathy. There does not appear to be a clear connection of reduced tactile
sensitivity and balance deficits in LBP patients,
Acknowledgements: LRF funded by CIHR undergraduate award and NSERC CGS-M
E2: THE DEVELOPMENT OF POSTURAL ORIENTATION IN CHILDREN WHILE
WALKING
Dorelle C. Hinton, and Lori Ann Vallis
Human Health and Nutritional Sciences, University of Guelph, Guelph, ON
The proposed study will determine whether children aged 7-8 years are able to, i)
maintain upper body segmental orientation in space independent of their body while
walking and, ii) if these control strategies change with the addition of cognitive task.
Initially each child’s ability to differentiate the orientation of their arm from their trunk will
be confirmed under reduced postural load. While seated they will perform a secondary
motor task involving the upper body (e.g. hold a full glass of water) and then, leaning
forward with their trunk, pick an object off the ground. It is hypothesized that children will
be able to stabilize their forearm in space with articulated head, trunk and peripheral
segmental movement. The second task will require children to hold a cup of water while
walking and pick up an object off the ground. The final task will require children to
perform the second task with the addition of an auditory Stroop test: they will be asked
to identify the pitch (high or low) of the words “high” and “low”; congruent and
incongruent auditory cues will be randomly issued. It is hypothesized that during
locomotion, i) the arm and forearm will be linked to the child’s trunk orientation, and that
ii) the addition of a cognitive task will result in i\ linking of segments typically articulated
independently, thereby reducing the degrees of freedom to be controlled. This work will
provide insight into dynamic postural control and also explore the role of cognitive
attention during complex locomotor and upper body tasks in typically developing
children.
E3: THE COMPARISON OF PROBE AREA IN PRESSURE ALGOMETRY FOR
EVALUATION OF MYOFASCIAL TRIGGER POINT SENSITIVITY.
1
1
Jordan M. Knapman , John Z. Srbely
1
Dept of Human Health & Nutritional Sciences, University of Guelph,Guelph, ON
Chronic myofascial pain affects a significant proportion of Canadians, and has been
steadily increasing with the aging population demographic [1]. Myofascial trigger points
(MTrPs) are intimately associated with the pathophysiology of chronic myofascial pain,
although their precise role is still poorly understood. Pressure-pain threshold (PPT) is a
common way to quantify pain sensitivity of soft-tissues [2]. Past research has shown
that larger surface area probes elicit lower PPTs in skeletal muscle [3], however, this
concept has not been studied in MTrPs. The purpose of this study is to investigate if the
surface area of the probe influences the PPT at MTrP sites. Twenty-four subjects
between the ages of 18-25 years will be recruited for the study. Each participant will
complete a health history and undergo a physical examination prior to participating.
Subjects with history or signs of neurological impairment or disease will be excluded.
Primary outcome measure is the PPT reading at the infraspinatus MTrP site. Force (N)
will be measured using a digital force gauge and will be sampled at 100Hz and
smoothed using a 3Hz Butterworth filter. Three PPTs will be performed at a rate of
10N/s for each of four probe sizes for a total of 12 measurements per subject. The order
of probe size testing will be randomized. A repeated measures ANOVA will assess for
any differences in PPT. It is expected that size of algometer probe head will not affect
the PPT readings at the infraspinatus trigger point site.

E4: THE USE OF KINESIOLOGY TAPE TO IMPROVE ANKLE
PROPRIOCEPTION AND BALANCE IN ELDERLY FOLLOWING A FRONTAL PLANE
PERTURBATION DURING GAIT
Alicia Y. Kokoszka, John L. Zettel, Lori Ann Vallis
Human Health and Nutritional Sciences, University of Guelph, Guelph, ON
Falls are a leading cause of injury in the elderly [1] and the need for falls prevention
initiatives are imperative. Kinesiology tape (KT) claims to increase proprioception (Pr)
through increased cutaneous afferent stimulation [2]. If true, use of KT could lead to a
more stable dynamic balance during gait. This study will determine the validity of using
KT to increase Pr and range of motion (ROM) of the ankles, specifically following a
perturbation of the support surface. 12 young and 12 older adults will experience 4 ankle
taping conditions: no tape, sham tape, KT and KT after 24 hours. Active dorsiflexion will
be tested using a “knee-to-wall” test while instrumented with electrical goniometers
(Biometrics Ltd, Gwent, UK). Assessment of ankle Pr will be conducted through a joint
matching task (JMT). While seated, subjects place feet on 2 pedals. With eyes closed,
the right pedal is locked to a target angle. An examiner moves the left platform until the
subject indicates when their limbs are matching. In a second study, kinematic data will
be acquired during 26 walking trials on a motion platform, using Optotrak (Northern
Digital, Waterloo). 50% of the time a left or right perturbation occurs. It is anticipated that
an increase in ROM and joint position sense will be noted in older adults and will
translate to greater control during perturbation recovery. Little to no change is expected
in young adults. References: [1] WHO global report on falls prevention in older age.
2007, Victoria, Canada. [2] Chang et al (2012) Physical Therapy in Sport (22); p.327333.
E5: RAT FACE PRIMARY MOTOR CORTEX (FACE-M1) EXCITABILITY IS
DECREASED AFTER NOXIOUS TOOTH PULP STIMULATION AND IS MODULATED
BY MEDULLARY ASTROCYTES
Henry Pun*, Laith Awamleh*, Limor Avivi-Arber, Barry J Sessle
Faculty of Dentistry, University of Toronto, Toronto, ON
Dental pain can impair orofacial sensorimotor functions, and is associated with an
increased excitability of medullary dorsal horn (MDH) neurons that is dependent on
MDH astrocyte function. We investigated if application of the inflammatory irritant
mustard oil (MO) to rat tooth pulp affects face-M1 excitability defined by intracortical
microstimulation (ICMS) and if MDH application of astrocyte inhibitor (Methionine
Sulfoximine, MSO) modulates this effect. Under general anaesthesia, male rats were
implanted with electromyographic (EMG) electrodes in the anterior digastric (AD) jawopening muscles. Following craniotomy and cervical laminectomy, a microelectrode was
positioned in the left face-M1 (<2.4mm depth) at a site from which ICMS (35ms train,
12x0.2ms pulses, 333Hz) evoked low-threshold (≤30µA) AD EMG responses. Baseline
ICMS thresholds were monitored for 30min, then MO (N=9) or vehicle (N=6) was applied
to the previously exposed molar pulp. In other rats, 0.1mM MSO (N=9) or vehicle (N=6)
was applied to MDH 15min after MO application. ICMS thresholds were monitored every
10min for 200min after MO or vehicle pulpal application. AD ICMS thresholds
significantly increased within 15min of MO pulp application (46%+/-5.7%; ANOVA, posthoc Bonferroni: p=0.001) compared to vehicle application or baseline levels. MDH
application of MSO (but not vehicle) restored the face-M1 excitability to baseline levels.
Our findings suggest that motor disturbances arising from dental pain may involve
decreased face-M1 excitability that is modulated by MDH astrocytes. *Both authors
contributed equally. Acknowledgements: Present research Is supported by CIHR and
Rosentadt Funds.
E6: GDNF REGULATION IN AN IN VITRO MODEL OF DENERVATED MUSCLE
1
1
2
1
Elyse Rosa , Jieun Cha , James R. Bain & Margaret Fahnestock
1
2
Departments of Psychiatry & Behavioural Neurosciences and Division of
Plastic Surgery, Department of Surgery, McMaster University, Hamilton ON
Muscle-derived glial cell line-derived neurotrophic factor (GDNF) levels are upregulated in denervated skeletal muscle and return to normal following re-innervation,
supporting a role for GDNF in promoting survival of skeletal muscle and regeneration of
injured nerves. However, the mechanism by which GDNF is regulated in denervated
muscle is not well understood. The nerve-derived neurotransmitter calcitonin generelated peptide (CGRP), like GDNF, is up-regulated following neuromuscular injury. In
this study, we show that CGRP functions to increase GDNF levels in differentiated rat
myotubes. We found that CGRP treatment increased secreted GDNF protein without
altering GDNF mRNA levels. Further, the addition of a translation inhibitor
(cycloheximide) did not affect CGRP-induced GDNF protein levels, whereas addition of
a secretional inhibitor (Brefeldin A) blocked the CGRP-induced increase in GDNF,
demonstrating that CGRP increases the secretion but not the expression of GDNF
protein. CGRP treatment also increased interleukin-6 (IL-6) and decreased ciliary
neurotrophic factor (CNTF) protein secretion from rat myotubes. CGRP may regulate
GDNF, IL-6 and CNTF secretion through a calcium-dependent mechanism in skeletal
muscle, as CGRP is known to increase cyclic-AMP and activate protein kinase A. This
study identifies a mechanism by which the secretion of muscle-derived GDNF is
increased and also establishes a role for CGRP in promoting survival and regeneration
following muscle denervation through the regulation of trophic factors.
E7: THE ARCHITECTURAL ADAPTATIONS OF LEARNING
1
1
1,2
Hedieh Tehrani Rachel J. Bar , and Joseph F.X. DeSouza
2
Dept of Psych, York University, Toronto, ON, Department of Biology, Neuroscience
Graduate Program, CAPnet, Centre for Vision Research, York University, Toronto, ON
Dance has been shown to diminish the symptoms of Parkinson’s disease, including
improvements in bradykinesia, balance, rigidity, gait, motor control, and overall quality of
life, among other measures (Zesiewicz&Evatt, 2009; Duncan et al., 2011; Heiberger et
al., 2011). While the inherent benefits of this type of movement therapy have quickly
popularized, the underlying neural mechanisms remain poorly understood. In this study,
participants were scanned over 32 weeks, as they learned a choreographed dance to a
musical score. Diffusion tensor imaging (DTI) was used to track white matter fibers,
pathways which transmit information between different regions of the brain.
Using regions of interest (ROIs) that are known to be involved in motor learning
and audition, connecting white matter fibers were counted and compared. With
1
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evidence that learning may enhance the survival of new neurons by slowing or
restricting cell death (Zhao et al., 2008), structural changes were observed in order to
determine resulting neuronal effects of long-term complex motor learning. These
measures were used to quantify the total number of fiber tracts present between the
ROIs. While it was hypothesized that this value will increase with learning, preliminary
results comparing the first and second scan do not provide support for this hypothesis.
Future work will analyze the final scan conducted at the 32 week time-point. This study
aims to provide evidence for ongoing neuronal plasticity in the brain as a result of motor
learning. Further measures which may infer the existence of structural changes
resulting from learning will also be assessed. Acknowledgements: Present research is
supported by NSERC.
E8: IS VESTIBULAR INFORMATION CALIBRATED TO A VISUAL REFERENCE
FRAME DURING QUIET STANCE?
1
1
1
1
A. J. TOTH , S. E. ZAMMIT , J. L. ZETTEL , L. R. BENT
1
University of Guelph, ON, Canada
Previous research has shown that during navigational gait tasks vestibular information is
calibrated to a visual reference frame [1], however it has yet to be determined if this
holds true during quiet stance. The purpose of this study is to determine if vestibular
input is calibrated to a visual reference frame during quiet stance. Subjects were
stimulated with galvanic vestibular stimulation at a level of 2X- and 4X-threshold
(threshold: the lowest current able to evoke noticeable movement of the head) while
wearing visual occlusion spectacles (Translucent Technologies Inc.), used to control the
timing and availability of visual information. A force plate (Kistler Instruments Corp.,
USA) was used gather information regarding centre of pressure (CoP) displacements.
An Optitrak 3D motion camera system (Natural Point Inc., USA) was used to calculate
centre of mass (CoM) movement. During test conditions, subjects received a 2Xthreshold stimulus for 4 seconds in the absence of vision. Subjects regained vision and
realigned their altered body position to their visual surround. Vision was re-occluded and
the stimulus either increased to 4X-threshold. Control conditions were additionally
implemented during which subjects either received a 2X- or 4X-threshold stimulus in the
absence of vision. Preliminary results indicate that, subjects are eliciting a decreased
sway response to an increase in stimulus to 4X threshold only after a period of prior
visual recalibration. These findings indicate that visual information may be used to
calibrate the level of vestibular input to a visual surround during quiet standing as the
response to a known magnitude of vestibular stimulation appears to reset when vision is
available. [1] Sturnieks D, et al. (2005). Acknowledgements: NSERC Discovery Grant
LRB and Ontario Neurotrauma Foundation.

E11: EFFECTS OF SOMATIC INPUTS ON INTERHEMISPHERIC INHIBITION
1
1
1
1
Christopher M. Zapallow , Michael J. Asmussen , Mark F. Jacobs , Kevin G.H. Lee ,
1
1
Philemon Tsang , Aimee J. Nelson
Dept of Kinesiology, McMaster University, Hamilton, ON
Interhemispheric inhibition (IHI) is a neural mechanism by which one primary motor
cortex (M1) inhibits the contralateral M1, resulting in reduced motor output. To probe this
mechanism, a paired-pulse transcranial magnetic stimulation (TMS) protocol is used, in
which a test pulse (TS) applied to one M1 is immediately preceded by a conditioning
pulse (CS) applied to the contralateral M1. It has previously been shown that
somatosensory cortices modulate IHI; however, it is unclear whether peripheral somatic
inputs also modulate IHI. This is important to consider as somatic inputs are essential in
the control of hand movements. In this study, IHI was investigated at two levels of
inhibition, weak and strong, in which the CS pulse was of either a lower intensity than
(weak) or equal to (strong) the TS. To investigate the effects of peripheral somatic inputs
on IHI either the digital or median nerve was electrically stimulated prior to the TMS
pulses such that arrival at the cortex was synchronized with either the CS or TS pulse.
Further, two intensities of nerve stimulation were applied to investigate intensity
dependent effects of somatic inputs on IHI. Preliminary data (n=6) suggest that
decreased inhibition of motor output is seen when IHI is paired with stimulation of either
the median or digital nerve as compared to IHI alone. These data could indicate that the
presence of somatic inputs may impair the ability of one motor cortex to inhibit the other.
This finding holds special importance to the understanding of how somatic inputs
influence fine motor control of the hand. Acknowledgements: NSERC to A.J.N.

E9: INVESTIGATING THE EFFECTS OF MODIFIED 30Hz CTBS APPLIED OVER
PRIMARY SOMATOSENSORY CORTEX (SI)
1
1
1
1
Philemon Tsang , Mark F. Jacobs , Kevin G.H. Lee , Christopher M. Zapallow , Michael
1
1
J. Asmussen , and Aimee J. Nelson
1
Department of Kinesiology, McMaster University, Hamilton, ON
Repetitive TMS (rTMS) is a non-invasive method of modulating cortical excitability (Chen
et al., 1997). Over the past few years, several new rTMS protocols have been
introduced including 50Hz continuous theta burst stimulation (cTBS) (Huang et al.,
2005). However, recent studies have shown that a modified 30Hz cTBS may decrease
between subject variability in cortical modulation and produce a more robust inhibitory
effect (Goldsworthy, 2012). CTBS has also been applied to the primary somatosensory
cortex (SI) leading to decreases in somatosensory evoked potentials (SEPs) for up to 13
minutes (Ishikawa et al., 2007). However, it is currently unknown whether a modified
30Hz cTBS protocol would lead to more robust and longer inhibition of SI. The goal of
this investigation is to explore the effects of this modified cTBS when applied over SI.
We used SEPs to measure changes in cortical excitability within SI before and following
cTBS. The peak-to-peak amplitude of SEPs were measured for the N20/P25 and
P25/N33 cortical potentials. Acknowledgements: NSERC.
E10: THRESHOLDS FOR MOTOR COMPENSATION AND PERCEPTION
OF ALTERED FEEDBACK
Anupreet K. Tumber, Nichole E. Scheerer, & Jeffery A. Jones
Department of Psychology, Wilfrid Laurier University, Waterloo, ON
Differences in the magnitude of altered auditory feedback (AAF) required to elicit a
compensatory response and a conscious report of the alteration have led to the
suggestion that, analogous to vision, two separate auditory processing streams exist:
one that maps auditory-motor relationships, and one that maps sound onto meaning.
However, a simpler explanation is that the perceptual responses and error induced
compensatory responses are based on different signal detection criteria. In this eventrelated potential study, 25 speakers heard their vocal pitch suddenly shifted while
vocalizing, and reported whether or not their feedback was altered. Results indicated
that individuals compensated for and detected feedback alterations at 0.1 and 0.15
semitones, respectively. In addition, the detection rate correlated with vocal
compensation responses, P1, and P2 amplitudes. Although the AAF magnitude required
to elicit a motor response and a conscious detection of AAF differed slightly, the
negligibility of the difference provides little support for separate auditory processing
streams. A more parsimonious explanation for previous observations is that due to the
inherent variability in the speech signal, the criteria for triggering a compensation
response, or a conscious report of AAF is different. Acknowledgements: NSERC.
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A26: TREATMENT-INDUCED IMPULSIVITY IN A RAT MODEL OF EARLY
PARKINSON’S DISEASE: PHARMACOLOGICAL AND NEUROSURGICAL
MODULATION OF GAMBLING BEHAVIOUR
a, d
d
a, d
b, c, e
Lily R. Aleksandrova , Bryce M. Laver , Meaghan C. Creed , Paul J. Fletcher
,
b, f, g
d, h
a, b, c, d
, Clement Hamani , José N. Nobrega
Daniela S. S. Lobo
b
a
Dept of Pharm and Toxicol, University of Toronto, Dept of Psychiatry, University of
c
d
Toronto, Dept of Psych, University of Toronto, Behavioural Neurobiology Laboratory
and Campbell Family Mental Health Research Institute, CAMH, Toronto,
e
Biopsychology Research Section and Campbell Family Mental Health Research
f
Institute, CAMH, Toronto, Neurogenetics Research Section, Neuroscience Dept,
g
CAMH, Toronto, Problem Gambling Service, Addictions Program, CAMH, Toronto,
h
Division of Neurosurgery, Toronto Western Hospital, Toronto, ON
Dopamine replacement therapy (DRT) and deep brain stimulation (DBS) are effective
for Parkinson’s disease (PD), but are often associated with increased impulsivity. A
critical question is whether the impulse control problems result from the treatment per
se, or from an interaction with the underlying PD neuropathology. To address this, we
utilized both intact and PD-like rats trained to perform a rat gambling task (rGT). After
initial rGT training, rats (n=120) underwent stereotaxic surgeries: bilateral
microinfusions of either 6-OHDA or vehicle into one of three brain regions (dlCPu, NAc
or mPFC), as well as, bilateral electrode implantation into the subthalamic (STN) or
entopeduncular nucleus (EPN) when applicable. Animals were then retested with and
without treatment, either EPN- or STN- DBS (100µA, 90µs, 130Hz), L-dopa (10mg/kg)
or PPX (0.08mg/kg), administered daily for 14 days prior to rGT testing to separate
animal cohorts. Our results have shown that both L-dopa and PPX caused sedation
and an overall drop in rGT responding acutely, but failed to produce any significant
changes in gambling behaviour in either intact or PD-like rats when given chronically.
Chronic PPX resulted in hyperactivity starting 40min after injection in all groups, but
caused an increase in rGT premature responding in mPFC- and NAc- lesioned animals
only. In addition, while chronic EPN-DBS had no effect in any group, our preliminary
results suggest that STN-DBS is associated with increases in rGT premature
responding, as well as, impulsive choice in both intact and PD-like rats.
Acknowledgements: L.A. is the recipient of a Studentship from the Ontario Problem
Gambling Research Centre.
A27: THE ROLE OF CENTRAL CANNABINOID RECEPTORS IN THE FEEDING
SUPPRESSIVE EFFECTS OF O-2050 IN A DIET-INDUCED MODEL OF OBESITY
Felicity A. Backhouse and Paul E. Mallet
Department of Psychology, Wilfrid Laurier University, Waterloo, ON
Recent pharmacotherapeutic approaches to the treatment of obesity have focused on
the endocannabinoid system. Although early clinical trials revealed that the CB1
receptor inverse agonist rimonabant suppresses appetite, this was accompanied by
psychiatric symptoms including depression and anxiety. Our previous work has shown
that the neutral cannabinoid receptor antagonist O-2050 suppresses feeding and
locomotor activity in rats, although it is not known if these effects are mediated by
central or peripheral CB1 cannabinoid receptors. The present study examined the
effects of intracranial administration of O-2050 in a rat model of diet-induced obesity
(DIO), on feeding and anxiety-related behaviours. Rats received intracerebroventricular
(i.c.v.) microinjections of either O-2050 (3.33, 10 or 30 µ g), rimonabant (3 µg), or
vehicle control injections (2 µ l) prior to 1-h tests in which locomotor activity and food
consumption were quantified. The effects of i.c.v. O-2050 on anxiety-related
behaviours were subsequently examined using the elevated plus maze and light-dark
emergence tests. No significant drug effects were found for locomotor activity, food
intake, or any of the anxiety measures. Preliminary results suggest that the O-2050induced changes in locomotor activity and appetite are not mediated by CB1 receptors
within the central nervous system; however, further research including the addition of
control groups is required. Acknowledgements: Supported by an NSERC grant.
A28: COMPUTATIONAL AND EXPERIMENTAL EXAMINATIONS OF
INTERFERENCE IN SCALAR SHORT-TERM MEMORY
Tyler D. Bancroft, Philip Servos, and William E. Hockley
Department of Psychology, Wilfrid Laurier University, Waterloo, ON
Scalar short-term memory (particularly vibrotactile short-term memory) has been
proposed as a model system for testing theories of working and short-term memory.
Using a vibrotactile short-term memory paradigm, we have tested the theory that
irrelevant stimuli interfere with performance on short-term memory tasks by intruding
into the memory store. Our empirical data supports the notion that irrelevant stimuli,
when presented during the delay period of a short-term memory task, are encoded into
the memory store and integrated into the memory representation of the encoded target
item. Applying a neurocomputational model of prefrontal cortex to our data provides
additional support for this finding. Acknowledgements: Supported by NSERC.
A29: THE IMPACT OF POLY-SUBSTANCE ABUSE HISTORY ON RESPONSE
TO METHADONE MAINTENANCE TREATMENT (MMT) FOR OPIOID
ADDICTION IN MEN AND WOMEN
1
2
3
2
4
Monica Bawor , Brittany Dennis , Carolyn Plater , Guillaume Pare , Andrew Worster ,
3
3
5
4
Michael Varenbut , Jeff Daiter , David Marsh , Dipika Desai ,
2, 6
2, 7, 8
Lehana Thabane , and Zainab Samaan
2
1
McMaster Neuroscience Graduate Program, McMaster University, Hamilton, Dept of
Clinical Epidemiology & Statistics, McMaster University, Hamilton,
3
4
Ontario Addiction Treatment Centre, Collingwood, ON, Dept of Medicine, Hamilton
5
General Hospital, Hamilton, ON, Dept of Epidemiology, University of British Columbia,
6
Vancouver, BC, Centre for Evaluation of Medicine, St. Joseph’s Healthcare Hamilton,
7
Hamilton, Dept of Psychiatry and Behavioral Neurosciences, McMaster University,
8
Hamilton, Population Genomics Program, McMaster University, Hamilton, ON
Behavioural patterns of substance use can influence the effectiveness of methadone
treatment for opioid addiction. Prior and current drug use while on MMT is correlated
with higher rates of illicit opioid abuse, and reduction of this behaviour improves
treatment response. Sex differences are also apparent in illicit drug use, males being

the predominant users. It is hypothesized that prior poly-substance abuse history
results in poor response to methadone treatment for opioid addiction in men but not in
women. In this observational study, subjects (n=254) from the Genetics of Opioid
Addiction Study undergoing MMT were assessed. Demographic details, substance
abuse history, and treatment response based on opioid urinalysis were obtained. In the
sample population that met study criteria (n=253), 60.5% have a self-reported history
of poly-substance use. There was a significant inverse association between selfreported poly-substance use and response to methadone treatment (r = -0.202, n =
248, p = 0.001). Sub-group analysis by sex showed this correlation among women (r =
-0.235, n = 101, p = 0.018), but not men. In women, a significant inverse correlation
was found between stimulant use and treatment response (p = 0.047). Cannabis use
and methadone response were significantly positively correlated (p = 0.011). Results
suggest that the association between poly-substance use and MMT response varies in
men and women, indicating that it is sex-specific. This information can be used to
develop more effective treatment approaches at an individual level.
Acknowledgements: Supported by CIHR.
A30: THE TEMPORAL INVOLVEMENT OF THE POSTERIOR PARIETAL CORTEX
IN (TACTILE - VISUAL) CROSSMODAL OBJECT RECOGNITION
1
1
1
1
Jacob M. Cloke , Derek L. Jacklin , Inara Garrett , and Boyer D. Winters
1
Dept of Psych & Collaborative Neuroscience Program, University of Guelph, ON
Our lab has devised a variant of the spontaneous object recognition paradigm to study
crossmodal object recognition (CMOR) in rats. The CMOR task involves a tactile
sample phase and visual choice phase. Previous findings indicate that lesions of the
posterior parietal cortex (PPC) impair CMOR performance, suggesting a role for the
PPC in this task. Recently, it has been shown that multimodal object pre-exposure
(PE/CMOR) provided prior to the sample phase facilitates CMOR performance,
suggesting altered object processing in the brain. The behavioural effects produced by
the pre-exposure may result from the recruitment of different brain regions and/or
differential contributions by the same regions that are involved in the standard CMOR
task, such as the PPC. The current study examined the temporal involvement of the
PPC in the CMOR and PE/CMOR tasks. The PPC was transiently inactivated with
microinjections of lidocaine at certain times within these two tasks. Pre-sample or prechoice inactivation of the PPC in the CMOR task impaired performance. Conversely,
when the task was run such that successful performance required multimodal object
pre-exposure to the to-be-remembered objects, transient inactivation of the PPC at any
point in the PE/CMOR task did not impair performance. This study indicates a
dissociable role for the PPC in the two versions of the CMOR task. The PPC is
required to facilitate standard CMOR performance, but this requirement is eliminated
when multimodal object pre-exposure is provided, suggesting altered storage of object
information in the brain. Acknowledgements: Supported by NSERC.
A31: THE ROLE OF STRIATAL ACETYLCHOLINE IN ATTENTION AND
REVERSAL LEARNING: ASSESSMENT OF A VACHT KNOCKOUT MODEL
R. Courtney, D.Palmer, V.Prado, M.Prado, E.Choleris, B.Winters
Department of Psychology and Collaborative Neuroscience Program, University of
Guelph, Guelph, ON, Robarts Research Institute, Western University, London, ON
Previous research has shown that the basal forebrain cholinergic system is involved in
attentional processing and learning and memory. A less characterized set of
cholinergic neurons is located within the striatum. The role of these cholinergic neurons
in behaviour is less clear. We investigated the role of these striatal cholinergic neurons
in cognition by assessing attention and reversal learning ability using touchscreenequipped operant boxes. This research used mice with a vesicular acetylcholine
transporter (VAChT) knock-out (KO) in the interneurons of the striatum. The mice were
run through 5 choice serial reaction time and pairwise discrimination tasks to test for
attention, visual discrimination, and reversal learning. Data analysis of the 5 choice
task revealed significant effects of stimulus duration, gender, and genotype.
Preliminary analysis of pairwise discrimination data indicates no significant differences
between KO and wild-type groups in acquisition of the initial contingency. However, a
genotype effect emerged upon reversal of the response contingency, suggestive of
impaired cognitive flexibility in striatal VAChT KO mice. Together, these findings
indicate hitherto unappreciated roles for striatal cholinergic transmission in attention
and cognitive flexibility. Acknowledgements: Supported by NSERC
A32: CANNABINOIDS AND WORKING MEMORY: ASSESSMENT OF
CANNABINOID LIGANDS IN A DUAL-COMPONENT DOUBLE Y-MAZE TEST
1
2
2
1
Stephen Daniels , Karen Smith , Louise Hanson , Paul Mallet
1
2
Dept. Psychology, Wilfrid Laurier University, Waterloo, ON, Canada, Sch.
Psychology, University of New England, NSW, Australia
Cannabinoid receptor agonists impair performance of tasks requiring working memory,
but interpretation of results is often complicated by drug-induced alterations of
attention, perceptual abilities, motivation, or motor function. The present study
examined the effects of a variety of cannabinoid ligands in rats using a dualcomponent double Y-maze comprising both spatial discrimination and delayed
alternation components. Food-deprived male rats received 24 training trials until
performance of both task components exceeded 85% for 3 consecutive days prior to
drugged test sessions. The cannabinoid receptor agonist CP 55,940 (12.5, 25 and 50
µg/kg) dose-dependently impaired delayed alternation without affecting the spatial
discrimination. The CB1 receptor inverse agonist rimonabant had no significant effects
in either task when administered alone (doses up to 3.0 mg/kg), but attenuated the
working memory impairment induced by CP 55,950. These results provide conclusive
evidence that CB1 receptors are involved in modulating cognitive processes that
mediate spatial working memory. Surprisingly, administration of the endogenous
cannabinoid receptor full agonist 2-arachidonylglycerol (2-AG, doses up to 6 mg/kg)
had no significant effect on either task component. Increasing endogenous
anandamide with the FAAH inhibitor URB597 (doses up to 1 mg/kg) impaired
performance in the delayed alternation, but this effect was not delay dependent,
suggesting the drug affected some non-mnemonic variables, in addition to, or instead
of, working memory. Acknowledgements: Funded by NSERC and Wilfrid Laurier
University.
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A33: SPECIFIC ESTROGEN RECEPTORS PLAY DIFFERENT ROLES IN THE
RAPID ESTROGENIC FACILITATION OF SOCIAL LEARNING
Kelsy Ervin, Erin Mulvale, Jenna Boyd, Gregory Montini,
Ayrton Melendez, and Elena Choleris
Dept of Psychology and Neuroscience Program, University of Guelph, Guelph
Estrogens can affect learning on a long-term time scale, through genomic
mechanisms, or rapidly through non-genomic mechanisms. We found that estrogens
modulate performance on the social transmission of food preferences (STFP) task on
both a long-term (Clipperton et al, 2008) and short-term scale. The STFP is an
adaptive form of social learning, in which an observer animal smells a novel-flavoured
food on the breath of a demonstrator and subsequently prefers that novel food over
others. We found that 17b-estradiol rapidly improves learning on the STFP. We
therefore examined the roles of three estrogen receptors (ERs): ERa, ERb, and the G
protein-coupled ER (GPER) in the improving effects of estradiol. We used the ERa
agonist PPT, the ERb agonist DPN (30, 50, 75, 150mg per mouse), and the GPER
agonist G1(30, 180, 300, 900mg per mouse), administered subcutaneously to
ovariectomized female observer mice 15 min prior to interaction with previously fed
demonstrator mice. Like the genomic effects, the ERa agonist PPT rapidly impaired
learning on the STFP. However, while ERb agonists improve STFP in the long-term,
they may impair learning on the rapid time scale. The GPER agonist G1 rapidly
improved learning, in a “difficult” version of the STFP in which control mice did not
show social learning, but impaired learning in an “easy” version. It appears that the
rapid enhancing effects of estradiol may be mediated by GPER, depending on the
context of social learning, while ERa and ERb both rapidly impair learning on the
STFP. Acknowledgments: Present research is supported by NSERC.
A34: THE ROLE OF HANDEDNESS IN THE CLASSIFICATION OF
SENSORIMOTOR RHYTHMS DURING OVERT MOVEMENT
1
2
1
1
Raechelle M. Gibson , Srivas Chennu , Adrian M. Owen , and Damian Cruse
1
The Brain and Mind Institute, University of Western Ontario, London, ON, Canada,
2
Department of Clinical Neurosciences, University of Cambridge, Cambridge, UK
Sensorimotor rhythms (SMRs) are physiological signals generated during movement.
SMR-based brain computer interfaces (BCI) are practical for use by individuals with
motor and cognitive impairments because the tasks that generate the signal impose
low motor and cognitive demands. Before and after overt or imagined movement,
SMRs are measured as power changes in the mu (7-12 Hz) and beta (13-30 Hz)
frequency bands of the electroencephalogram (EEG; reviewed in Pfurtscheller & Lopes
da Silva, 1999). To date, few investigations have considered the role of handedness in
the SMR signal. In this study, right-handed (n=9) and left-handed (n=9) volunteers
completed a hand movement task while having their EEG recorded. Spectral and
single-trial analyses were completed for power in the mu and beta frequency bands of
the EEG time-locked to movement onset. Comparisons were made for each movement
type versus rest using a machine-learning algorithm. Mean maximum classification
accuracy was similar across both handedness groups for all movement types versus
rest (range: 68.1% ±4.2% - 73.9% ±2.9%, all ps <.29). In the spectral analyses,
dominant hand and bimanual movements were represented with significant clusters in
both hemispheres for most left-handed individuals, but most right-handed individuals
showed significant clusters bilaterally for only bimanual movements (Handedness x
Movement, F(1, 16)=4.92, p=.04). This finding highlights that SMRs may be
represented differently in the brains of left- and right-handed people, and it deserves
consideration in the design of SMR-based BCIs. Acknowledgements: NSERC.
A35: PREFRONTAL ARC EXPRESSION DURING A NAVIGATION TASK
REQUIRING STRATEGY SHIFTING
1
1
2
1
Sarah Gomes , Stephanie L. Grella , Brandy J. Schmidt , Elham Satvat , Etan J.
2
1,3
Markus , and Diano F. Marrone
1
2
Wilfrid Laurier University, Waterloo, ON, Canada, University of Connecticut, Storrs,
3
CT, USA, McKnight Brain Institute, Univ. of Arizona, Tucson, AZ, USA
Using the expression of the mRNA coding for activity-regulated cytoskeletal protein
(Arc), we recently showed that when rats are trained to utilize two different cognitive
strategies while traversing an identical trajectory, in the absence of external cues,
strategy-specific remapping occurs in the hippocampus. That is, hippocampal place
cells maintain multiple representations of contexts and can “remap” (i.e., switch flexibly
between representations). Because this design allows the cellular activity linked to task
strategy to be dissociated from that related to path travelled, it may also be insightful in
examining the patterns of Arc expression within several regions of the prefrontal
cortex. The prefrontal cortex has been implicated in decision making and response
selection but the degree to which neurons in the infralimbic, prelimbic, and orbitofrontal
cortices exhibit unique patterns of activity is unclear in a situation in which both the
trajectory and reward obtained remain the same. These results will provide data on the
degree to which these prefrontal regions provide response selection based on strategy,
independent from changes in overt behaviour. Acknowledgements: Supported by
NSERC, NARSAD, OMHF.
A36: RECONCILIATION OF THE RECIPROCAL INTERACTION AND FLIP-FLOP
MODELS OF RAPID EYE MOVEMENT SLEEP GENERATION
1
2
1,2
Kevin P. Grace , Lindsay W. Vanstone , Richard L. Horner
1
2
Depts of Medicine , and Physiology , Faculty of Medicine, University of Toronto, ON
The seminal model of Rapid eye movement (REM) sleep generation, the reciprocal
interaction hypothesis (RIH), postulates that REM sleep is induced by cholinergic
activation of the dorsal subcoeruleus region of the pons (SubCD). Alternatively, the flipflop hypothesis (FFH) posits that cycling into REM sleep critically involves the action of
a mutually inhibitory GABAergic switch rather than a cholinergic mechanism. The
necessity of cholinergic SubCD input for the generation of REM sleep is ultimately
unknown as the critical test of this hypothesis has not been performed: local blockade
of acetylcholine (ACh) receptors in the SubCD. Using bilateral reverse microdialysis in
freely behaving rats chronically instrumented for EEG and EMG recording we locally
manipulated neurotransmission at the SubCD. Microperfusion of an ACh receptor
antagonist into the SubCD did not prevent REM sleep generation suggesting that,

contrary to the RIH, transmission of REM sleep drive to the SubCD is AChindependent. However, analysis of state dynamics showed that cholinergic SubCD
inputs do: (i) positively reinforce transitions into REM sleep and (ii) maintain state
stability in REM sleep. Antagonism of SubCD ACh receptors increased: (i) NREM to
REM sleep transition duration and failure rate and (ii) state instability in REM sleep.
Neuronal modeling showed that sharpening of state transitions observed in vivo can be
explained by a circuit having a positive feedback loop (i.e., cholinergic element of the
RIH) connected to a mutually inhibitory bi-stable switch (i.e., switching element of the
FFH). Acknowledgements: Supported by CIHR
A37: INVESTIGATION OF THE GENETIC FACTORS ASSOCIATED WITH
ATTENTION DEFICIT HYPERACTIVITY DISORDER (ADHD)
AND LANGUAGE ABILITY
1
2
2
2
3
Sabah Husain ; Karen Wigg ; Lissette Gomez ; Yu Feng ; Tasha Cate-Carter ; Elizabeth
3
3
4
3,5
1,2,3,5
Kerr ; Maureen Lovett ; Molly Malone ; Abel Ickowicz ; Cathy Barr
1
2
Institute of Medical Science, University of Toronto; Division of Genetics and
3
Development, Toronto Western Hospital Research Institute, Program in Neurosciences
4
and Mental Health, SickKids Hospital; Holland Bloorview Kids Rehabilitation Hospital
5
Department of Psychiatry, University of Toronto
Attention deficit/hyperactivity disorder (ADHD) is one of the most common childhoodonset psychiatric disorders world-wide and frequently co-occurs with language disorders
including reading disabilities (RD) and language impairment (LI). Results from recent
genetic studies indicate genomic regions of overlap between ADHD and LI suggesting a
shared genetic etiology for both disorders. Cadherin 13 (CDH13) and contactin
associated protein-like 2 (CNTNAP2) have emerged as strong candidate genes in linkage
and association studies of ADHD and language impairment, respectively. We
investigated if CDH13 and CNTNAP2 are associated to ADHD and language ability. We
hypothesize that CDH13 and CNTNAP2 are genetic risk factors that contribute to an
increased susceptibility to both ADHD and language difficulties. We selected the most
strongly implicated single nucleotide polymorphisms (SNPs) from association studies of
ADHD and language disorders for our current study: 9 SNPs within CDH13 and 11 SNPs
within CNTNAP2. These markers were tested for both categorical association to ADHD
and RD and quantitative association to language measures in both ADHD and RD
samples. 3 markers in CDH13 displayed a trend towards association to ADHD or
language measures in our ADHD sample with one marker showing a significant
association to expressive language, specifically. 4 marker in CNTNAP2 showed nominal
association to both RD and language measures. Future plans are to study the genomic
region containing nominally associated markers for gene regulatory elements.
Acknowledgements: Present research is supported by a CIHR grant.
A38: DETERMINING THE CONTRIBUTION OF SLC1A1, TO TOURETTE
SYNDROME, ATTENTION-DEFICIT/HYPERACTIVITY DISORDER, AND
OBSESSIVE-COMPLUSIVE DISORDER
1
1
1
1
2,3
Alexandra Kentebe , Karen Wigg , Yu Feng , Lissette Gomez , Abel Icowicz , Molly
4
3,5
1,2,3
Malone , Paul Sandor , Cathy L. Barr
1
Genetics and Development Division, Toronto Western Research Institute, University
2
Health Network, Toronto, ON, Neuroscience and Mental Health Program, The
3
Hospital for Sick Children, Toronto, ON, Department of Psychiatry, University of
4
5
Toronto, ON, Holland Bloorview Kids Rehabilitation Hospital, Division of Brain,
Imaging and Behaviour–Systems Neuroscience
Up to 50% of individuals affected with Tourette syndrome are also affected with ADHD
and/or OCD. Despite this comorbidity few genes contributing to the susceptibility of all
three disorders have been identified. One gene that has been associated with OCD is
SLC1A1. SLC1A1 is a glutamate transporter gene found in a chromosomal region
linked to OCD (9p24), and is a strong functional candidate for all three disorders.
Despite being a strong candidate, there are no published association studies that
investigate the contribution of this gene to TS and ADHD. The purpose of this study is
to determine whether SLC1A1, a glutamate transporter gene, contributes to TS,
ADHD, and OCD. To determine whether SLC1A1 also contributes to TS and ADHD,
we selected and genotyped six single nucleotide polymorphisms (SNPs) that had been
previously associated with OCD. These SNPs, in addition to many others, have been
genotyped in our TS and ADHD samples (303 nuclear families with at least one child
with TS or chronic multiple tics and 238 families with at least one ADHD affected child,
respectively). Applied Biosystems Inc. probes and TaqMan assay were used for allelic
discrimination. The extended transmission disequilibrium test (ETDT) and Haploview
were used to analyze our data. Significant association of two putative OCD SNPs was
found. The first is rs301430. This SNPs was significantly associated with our TS
sample (p=0.014). The second is rs301435. This SNP was associated with our ADHD
sample (p=0.006). Both rs301430 and rs301435 had been genotyped in our TS and
ADHD samples, although neither SNP was significant in both samples. To our
knowledge, this study is the first to test and find association of SLC1A1 with TS and
ADHD. These findings provide evidence that SLC1A1 contributes to not only OCD, but
also TS and ADHD. Acknowledgements: Supported by CIHR MOP-84323.
A39: OPERANT INTRAORAL SELF-ADMINISTRATION OF HIGH FRUCTOSE
CORN SYRUP IN LABORATORY RATS
AnneMarie Levy, Cheryl L. Limebeer , Justin Ferdinand, Ucal Shillingford, Gabrielle
Colangelo, Linda A. Parker, and Francesco Leri
Department of Psychology, University of Guelph, Guelph, ON
The current studies investigated whether principles of behavioral pharmacology that
regulate intake of drugs of abuse also apply to intake of sweets. Rats implanted with
intraoral cannulas were allowed to self-administer sweet solutions directly in their oral
cavity. High fructose corn syrup (HFCS) was selected because of its association with
overeating and obesity. First, it was determined that intraoral self-administration
(IOSA) was concentration-dependent. That is, intake was higher when the
concentration of HFCS was lower (25% vs 50%). At an intermediate concentration
(8%), responding was more variable, and tests using the progressive ratio schedule
indicated a positive linear relationship between concentration and break points
achieved. Second, SA of HFCS was regulated by the nutritional consequences of IO
infusions. Animals adjusted intake when the concentrations were altered. Third,
palatability also played a role in IOSA. In fact, higher concentrations engendered
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higher hedonic reactions measured by taste reactivity tests. This role, however, was
modulated by the caloric value of the reinforcer because when rats self-administered a
concentration of saccharin that produced hedonic reactions similar to those induced by
25% HFCS, SA was very low. In addition, rats trained on 25% HFCS stopped
responding when 0.1% w/v saccharin was substituted for HFCS. The sensitivity of
IOSA to differences in concentrations and schedules of reinforcement makes it an ideal
procedure to investigate features of addictive-like behaviors engendered by voluntary
intake of sweets. Acknowledgements: Supported by NSERC
A40: ESTROGENIC EFFECTS ON LEARNING AND MEMORY ARE RAPIDLY
REGULATED BY THE HIPPOCAMPAL G-PROTEIN COUPLED
ESTROGEN RECEPTOR
1
1
1
1
Jennifer Lymer , Christopher Gabor , Anna Phan , Alexandra Magahay , Nicolette
2
1
Baines , and Dr. Elena Choleris
1
Department of Psychology and Neuroscience Program, University of Guelph, Guelph,
2
ON, College of Biological Science, University of Guelph, Guelph, ON
Recently, it has been shown that estrogens can rapidly enhance learning and memory
processes (social recognition, object recognition, and object placement) in female mice
within 40 minutes of drug administration (Phan et al., 2011; 2012). These effects are
therefore thought to be due to the non-genomic effects of estrogens. Little is known
about the effects of the recently discovered G-protein coupled estrogen receptor
(GPER) on learning and memory. We have previously shown that G-1, the GPER
agonist, can rapidly enhance social recognition, object recognition, and object
placement in female mice. However, the brain regions involved in mediating these
effects are unknown. The hippocampus is known to be involved in learning and
memory processes so our objective was to investigate the role of the GPER in the
hippocampus on social recognition, object recognition, and object placement in female
mice. To do this, G-1 (50 nM, 100 nM, 200 nM, 300 nM, and 400 nM) was infused (0.5
µL at a rate of 0.2µL/min) directly into the hippocampus and the mice were tested on
one of the three learning and memory paradigms within 40 minutes of drug
administration, thus focusing on the non-genomic effects of the GPER. Social
recognition was improved with 200 nM and 400 nM G-1. Conversely, object recognition
(50 nM and 100 nM G-1) and object placement (50 nM and 200 nM G-1) were impaired
with G-1 administration. Therefore, GPER in the hippocampus may, in part, mediate
the estrogenic enhancements in social recognition while opposing those in object
recognition and object placement. Acknowledgements: Supported by NSERC.
A41: ROLE OF THE ENDOCANNABINOID SYSTEM IN EXTINCTION OF
LEARNED BEHAVIOURS MOTIVATED BY OPIOID-INDUCED REWARD
AND AVERSION IN RATS
1
2
Laurie Manwell and Paul Mallet
1
Department of Psychology, University of Guelph, Guelph, ON
2
Department of Psychology, Wilfrid Laurier University, ON
Evidence suggesting that the endogenous cannabinoid (ECB) system can be
manipulated to facilitate or impair extinction of learned behaviours—specifically druginduced aversive memories—has important consequences for research on opiate
withdrawal and abstinence. Manwell et al. (2009) demonstrated that URB597, which
blocks deactivation of ECB ligands, facilitated extinction of a naloxone-precipitated
morphine withdrawal-induced conditioned cue aversion, whereas a CB1
9
antagonist/inverse agonist impaired extinction. Here, we evaluated the potential of Δ tetrahydrocannabinol (THC) to facilitate extinction of a conditioned aversion using two
routes of administration. Rats trained to associate naloxone-precipitated morphine
withdrawal with a floor cue were given THC—pulmonal (1, 5, 10 mg vapour inhalation)
or i.p. (0.5, 1.0, 1.5 mg/kg)—prior to each of 20 to 28 extinction/testing trials. Inhaled
THC facilitated extinction of the conditioned aversion in a dose- and time-dependent
manner: 5 and 10 mg facilitated extinction, whereas 1 mg did not show extinction up to
one week following testing. Injected THC significantly impaired extinction only at the
1.0 mg/kg dose: it prolonged the aversion up to 16 days longer than vehicle and both
0.5 and 1.5 mg/kg doses. These data suggest that dose and route of THC
administration have important consequences for its pharmacokinetic and behavioural
effects, specifically, that pulmonal exposure at higher doses facilitates, whereas
pulmonal and parenteral exposure at lower doses impairs, rates of extinction learning.
Inhaled THC may prove beneficial for pharmacological potentiation of extinction
learning for aversive memories, such as those supporting drug-craving/seeking in
opiate withdrawal-syndrome or post-traumatic stress disorders.
Acknowledgements: Supported by NSERC.
A42: DISSOCIATING EPIGENETIC MECHANISMS OF MEMORY IN THE
HIPPOCAMPUS AND PERIRHINAL CORTEX OF RATS
1,3
1,3
2,3
1,3
Krista A Mitchnick , Mathew O’Hara , Bettina E Kalisch & Boyer D Winters
1
2
Dept of Psychology, University of Guelph, Guelph, ON, Dept of Biomedical Sciences,
3
University of Guelph, Guelph, ON, Collaborative Neuroscience Program, University of
Guelph, Guelph, ON
Recent research has demonstrated that the epigenetic mechanisms of DNA
methylation and histone acetylation work in concert to subserve long-term memory.
Much of this work has used fear conditioning paradigms. In the current study, we
investigated the role of DNA methylation and histone acetylation in both the
hippocampus (HPC) and perirhinal cortex (PRh) of rats using the object-in-place (OIP)
paradigm, a task relying on both the targeted regions. An inhibitor of the histone
acetyltransferase CBP/p300 (C-646) significantly impaired long-term OIP memories
when infused directly into the HPC or PRh immediately following object encoding,
whereas non-selective DNA methylatransferase (DNMT) inhibitors (5-AZA) disrupted
long-term OIP memory only when infused into the HPC. Subsequent experiments are
evaluating the effects of selective DNMT inhibition within the HPC, as different DNMTs
have been shown to methylate in a preferential fashion, i.e., de novo
(DNMT3a/DNMTb) versus maintenance (DNMT1) methylation. Early results from this
work indicate that small interfering RNA targeting DNMT3a in the HPC disrupts longterm OIP memory. Accordingly, preliminary molecular findings are suggestive of
DNMT3a upregulation in the HPC, but not PRh, following the OIP sample phase.
These results indicate a dissociation between epigenetic mechanisms for memory in
different brain regions and suggest that DNA methylation and histone acetylation need

not always operate in tandem to mediate memory storage. Our findings also highlight
the importance of de novo DNA methylation in HPC-dependent memory.
Acknowledgements: Supported by NSERC.
A43: ENDOCANNABINOID SYSTEM INVOLVEMENT IN
IMPULSIVITY AND DECISION-MAKING
Christopher Norris and Paul E. Mallet
Department of Psychology, Wilfrid Laurier University, ON
Recent studies suggest that dysregulation of the endocannabinoid system may lead to
impaired decision making. For example, chronic cannabis use is associated with
impaired learning of the optimal strategy in the Iowa Gambling Task. The present study
sought to elucidate the role of endocannabinoids in impulsivity and decision-making in
laboratory rats. Food-deprived adult male CD IGS rats (n=10) were trained in a foodreinforced 5-choice serial reaction time task (5-CSRTT) until accuracy exceeded 80%.
In subsequent drugged test sessions, administration of cocaine (15 mg/kg, i.p.)
significantly decreased choice accuracy relative to saline control treatments, primarily
by increasing the number of premature responses. The fatty acid amide hydrolase
(FAAH) inhibitor URB597 (0.03, 0.3 or 1.0 mg/kg, i.p.), which leads to an accumulation
of the endogenous cannabinoid anandamide, had no significant effects on choice
accuracy or premature responding. Experiments in progress are examining the ability
of the CB1 cannabinoid receptor antagonist/inverse agonist rimonabant to attenuate
cocaine-induced premature responding. Future experiments using a rat analog of the
Iowa Gambling Task (the rGT), and a newly developed operant slot machine task will
be used to further examine the role of endocannabinoids in problem gambling-related
decision making. Acknowledgements: Supported by the Ontario Problem Gambling
Research Centre.
A44: ANTIBIOTICS AND THE GUT-BRAIN AXIS.
1
2
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Sufian Odeh , Hedyeh Ziai , Jane Foster
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MiNDS Program, Faculty of Health Sciences, Depts of Psychiatry, Behav
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Neurosciences - McMaster University, St.Joseph’s Healthcare Hamilton, ON
Gut microbiota plays an important role in the development and function of the immune
and metabolic systems integral to well-being. Starting from initial colonization at birth,
the intestinal microbiome regulates the bi-directional communication of the gut-brain
axis and influences brain function and behaviour. Previous work in our lab showed that
mice lacking gut microbiota exhibit reduced anxiety-like behaviour. The focus of this
study was to determine the impact of short-term antibiotic treatment on intestinal
permeability and behaviour. Female Balb/C and C57BL/6 mice were treated with
antibiotics and anti-fungal combinations in their drinking water for 2 weeks: treatment
I– bacitracin, neomycin & primaricin; treatment II– ampicillin, neomycin & primaricin;
and treatment III– erythromycin & primaricin. Behaviour was assessed using the
elevated plus maze after 2 weeks of treatment. Changes in intestinal permeability were
measured by serum fluorescent isothiocyanate (FITC) recovery 3h following gavage,
24h following behavioural testing. Strain and treatment differences were observed in
activity measures in the EPM, but no effect of treatment on anxiety-like behaviour was
observed. Reduced FITC recovery, indicating reduced intestinal permeability, was
observed following treatments I and II, in both C57Bl/6 and Balb/C mice. No difference
in FITC recovery was observed for treatment III, although increased variability within
this group of mice was evident. These preliminary data show that short-term antibiotic
treatment
in
adult
mice
influences
gut
function
and
behaviour.
Acknowledgments: Present research is supported by NSERC and CFI.
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A45: THE ROLE OF STRIATAL ACETYLCHOLINE IN RECOGNITION MEMORY:
ASSESSMENT OF MICE DEFICIENT FOR VESICULAR ACETYLCHOLINE
TRANSPORTER (VACHT) IN THE STRIATUM.
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Much of the work investigating the role of acetylcholine in cognition has focused on
neurons within the basal forebrain cholinergic system. For example, previous work has
revealed that cholinergic lesions to the perirhinal cortex can impair object recognition.
In addition to the basal forebrain cholinergic system, there is an independent
cholinergic system in the striatum, which consists mainly of interneurons. The role of
striatal cholinergic neurons is unclear when it comes to behaviour and cognition.
Recently, researchers have developed a genetic mouse model that has eliminated
cholinergic activity in the striatum by targeting the Vesicular Acetylcholine Transporter
(VAChT). Previous research with these mice revealed normal performance on a 1-hour
delay object recognition test. The goal of the present research was to further
characterize striatal cholinergic activity by assessing mice on a cognitive battery.
Additionally, the question of whether there are sex differences in striatal cholinergic
activity was addressed by testing males and females. Results from a social recognition
paradigm indicated that male knockout mice are impaired with a 15-minute retention
delay but not three hours. In addition, object recognition is impaired in both sexes at
the 15-minute delay, but not at three hours. Furthermore, the animals display normal
performance on an object location paradigm at all delays. The results suggest that
striatal cholinergic neurons are involved in short term processing of object recognition.
Future work will continue to assess the striatal VAChT knockout mice.
Acknowledgements: Supported by NSERC.
A46: YOUNG DRIVERS WITH A PAST HISTORY OF ALCOHOL USE AS
COMPARED TO THOSE WITH A HISTORY OF BOTH ALCOHOL AND CANNABIS
AS IT EFFECTS DRIVING PERFORMANCE UNDER DISTRACTION
Melissa Ptok and Lana M Trick
Department of Psychology, University of Guelph, Guelph, Ontario
Research has focussed on whether using alcohol or cannabis while driving affects
performance. There are subtle differences in the effects of these two drugs.
Nonetheless, no one has investigated whether those who use both alcohol and
cannabis differ from those who use alcohol alone when these individuals are not using
the drug at the time. The present study investigated two groups of drivers with different
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drug use histories (alcohol alone, alcohol and cannabis) in a driving simulator. Neither
group had a history of using any other drugs. Both groups were abstinent from alcohol
and cannabis for a period of at least 24 hours prior to the study. Drivers completed two
drives in which they were required to find their way to a town (e.g. Kimball) using
memorized directions. In one drive (the distraction condition) participants drove while
listening and repeating back digit sequences to the experimenter. In the other,
participants simply drove to the goal destination (no distraction). Participants sped
more and made more errors (missed or made incorrect turns) under distraction,
especially those with a history of both alcohol and cannabis use. Similarly, for this
group collisions were more frequent and hazard response times higher. This
demonstrates the importance of investigating the effects of past history drug use, as
driving under the influence may not be the only factor affecting driving performance.
Acknowledgments: Supported by Auto21 Network centres of excellence, NSERC and
the Canadian Foundation for Innovation.
A47: EMOTIONALITY AND PHYSIOLOGICAL AROUSAL IN I
NDIVIDUALS WITH AND WITHOUT MHI
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Previous research has shown that mild head injuries (MHI) are prevalent among
university students and the orbitofrontal/ventromedial prefrontal cortex (VMPFC) is
particularly vulnerable to such injuries. In more severe brain injuries, disruption to the
VMPFC has been associated with physiological underarousal, and impaired emotional
feedback. University students were randomly assigned to groups experiencing positive
music, negative music, or pink noise in the background as a means to investigate the
influence of emotionally salient stimuli on cognitive and affective measures. A threeway interaction was found between music, head injury status and time, whereby
negative music was found to increase negative affect for all individuals (with the MHI
group showing a greater impact) whereas positive music only affected those with a
history of MHI over the long term relative to their non-MHI cohort. Both valences of
music were found to increase physiological arousal, and this was associated with
improved affective sensitivity on measures of decision-making. These findings
demonstrate that increasing arousal can improve one’s cognitive or affective
performance following a MHI, but it is also important to consider the emotional valence
of the arousal-inducing stimuli.
A48: CANNABIDIOLIC ACID AND TETRAHYDROCANNABINOLIC ACID REDUCE
CONDITIONED GAPING (NAUSEA-INDUCED BEHAVIOUR) IN RATS AND
VOMITING IN SUNCUS MURINUS
Erin M. Rock, Ryan Kopstick, Cheryl L. Limebeer, and Linda A. Parker
Department of Psychology, University of Guelph, Guelph, ON
9
The phytocannabinoids Δ -tetrahydrocannabinol (THC) and cannabidiol (CBD) reduce
nausea and vomiting (NV), however less is known about their acidic precursors.
Previous research indicates that cannabidiolic acid (CBDA), CBD’s precursor, potently
reduces vomiting in Suncus murinus and conditioned gaping in rats to a lithium
chloride (LiCl)-paired flavour (measure of nausea-induced behavior) and to a LiClpaired context (a rodent model of anticipatory nausea); effects mediated by the 5hydroxytryptamine 1A (5-HT1A) receptor (Bolognini et al., 2013). The present studies
assessed the minimally effective CBDA dose to reduce conditioned gaping and
whether a subthreshold CBDA dose could enhance the anti-nausea effects of a low
dose of ondansetron (OND, a 5-HT3 receptor antagonist). The anti-emetic/anti-nausea
properties of tetrahydrocannabinolic acid (THCA), THC’s precursor, were assessed in
these models to determine its mechanism of action. CBDA (0.5 µg/kg) suppressed
conditioned gaping. A low dose of OND (1.0 µg/kg) reduced conditioned gaping, but
when combined with a subthreshold CBDA dose (0.1 µg/kg), enhanced suppression of
conditioned gaping. These findings suggest that combining low doses of CBDA and
OND could effectively manage acute nausea. THCA (0.05 and/or 0.5 mg/kg)
suppressed conditioned gaping to a flavour and to a context; the effect blocked by the
CB1 receptor antagonist, SR141617 (SR). In S. murinus, THCA (0.05 and 0.5 mg/kg)
reduced vomiting; an effect reversed by SR. These data suggest that THCA may be a
potent non-psychoactive alternative to THC in managing NV. Acknowledgments:
Supported by grants from GW Pharmaceuticals and from NSERC (92057).
A49: AGE-RELATED MORPHOLOGICAL CHANGES IN THE DENTATE GYRUS
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Elham Satvat & Diano F. Marrone
2
School of Public Health & Health Systems, University of Waterloo, Psych Dept, Wilfrid
3
Laurier University, Waterloo, ON University of Arizona, McKnight Brain Institute,
Tucson, AZ, USA
Age-related memory decline is observed in both humans and animals. In the present
study, we compared spatial learning and memory of middle-aged (12 months) and
aged (24 months) male Fischer-344 rats in the Morris swim task. Consistent with
previous data, older rats showed performance deficits relative to the younger group. To
assess changes in the morphology of the dentate gyrus (DG), a region important for
learning and memory, that may mediate these performance deficits, the rats were
sacrificed 3 weeks after training and the brains were processed for Golgi-Cox
impregnation to analyze dendritic branching using Sholl analysis and dendritic spine
density. Although the overall length of the dendrites in the supra- and infra-pyramidal
blades did not differ between the two groups, the number of dendritic branches in the
inner layer of the supra-pyramidal blades of the middle-aged rats was significantly
greater than was seen in aged rats. In addition, the spine density did not differ between
the two groups in any regions of the molecular layers either in the supra- or infrapyramidal blades. Remarkably, we observed more spines on both the middle and outer
layers of the infra-pyramidal blade compared to the supra-pyramidal blades in aged
rats. This difference was not evident in the middle-aged rats. Our data suggests subtle
changes in the morphology of the aged dentate gyrus that may underlie age-related
memory deficits. Acknowledgment: Supported by NARSAD The Brain & Behavior
Research Foundation, OMHF & NSERC.
1

A50: CAN PERCEPTUAL DECLINE ACCOUNT FOR
‘AGE-RELATED MEMORY DEFICITS’?
Nichole E. Scheerer and Diano F. Marrone
Department of Psychology, Wilfrid Laurier University, Waterloo, ON
Some evidence suggests that distinct cortical systems may support mnemonic and
perceptual processes. However, the representational-hierarchical view of cognition
suggests these dissociations can instead be interpreted as dissociations between the
types of representations required to successfully complete specific memory and
perceptual tasks. According to this view, simple feature representations occur in
posterior brain regions, while conjunctive representations occur in more anterior brain
regions. Since many age-related memory deficits, such as confabulation, rely on
conjunctive representations, the representational-hierarchical view of cognition
provides a novel framework for investigating these deficits. Accordingly, this study
investigated if older adults, relative to young adults, have difficulty with perceptual
discriminations involving conjunctive representations. Using a four-pair concurrent
discrimination task, it was demonstrated that relative to young adults, adults between
the ages of 50 and 77 years are impaired on discriminations requiring feature
conjunctions, but not simple feature representations. These findings support the notion
that the ability to form conjunctive representations declines with age. Furthermore,
these results support the representational-hierarchical view of cognition and suggest
that some ‘age-related memory deficits’ may be the result of perceptual deficits, rather
than mnemonic failure. Acknowledgements: Supported by OMHF, NSERC
A51: ACUTE EXPOSURE OF ANXIOLYTIC DRUGS: PREDATOR
RESPONSES IN ZEBRAFISH (DANIO RERIO)
Diane Seguin and Robert Gerlai
Department of Psychology, University of Toronto, Toronto, ON
Anxiety is a prevalent condition in society, with many drugs available that have
anxiolytic properties. Yet a large proportion of patients continue to suffer because the
mechanisms of this cluster of diseases are not clearly understood. This study utilizes
zebrafish in a novel tank and a predator stimulus to test anxiolytic drug effects.
Zebrafish exhibit bottom dwelling in novel environments, and avoidance in response to
predator stimuli. Fish were placed into a novel 1 liter tank containing either 1.25mg/l
diazepam, 5.00 mg/l of diazepam, 0.625 mg/l chlorodiazepoxide, 2.5 mg/l
chlordiazepoxide or regular water for 30 minutes. Fish were subsequently placed into a
drug-free testing tank for a 5 minute habituation period, followed by exposure to an
animated moving image of a sympatric predator, the clown knifefish (Chitala chitala) for
3 minutes. The behaviors of the fish were recorded and later analyzed using Noldus
Ethovision. During acute drug exposure total distance moved and total distance from
bottom was measured to compare the anxiolytic effects between groups. During
predator exposure total distance moved and distance from predator were used to
compare fear responding between groups. Results will be discussed.
Acknowledgments: The project is supported by NIH and NIAA.
A52: RECEIVER OPERATING CHARACTERISTIC (ROC) CURVES FOR HEDONIC
SAMPLES IN RATS: EVIDENCE FOR A SIGNAL DETECTION ACCOUNT OF
ASYMMETRICAL PRESENCE/ABSENCE RETENTION FUNCTIONS
Sabrina M. Simmons and Angelo Santi
Department of Psychology, Wilfrid Laurier University, Waterloo, ON
Rats trained in a delayed matching-to-sample procedure to discriminate sample stimuli
consisting of the presence of food or absence of food show more forgetting of the food
sample than of the no-food sample. According to the single-code/default strategy, rats
code only the food sample and make the response correct for the no-food sample by
default when there is no memory of the food sample. The signal detection account
claims that instead a memory for the no-food sample does exist, and the animal is
using a self-set decision criterion in order to make the response (Wixted, 1993). In
Experiment 1, ROC curves were generated for each of five retention intervals (0-16 s)
by manipulating the probability of reward for hits and correct rejections (0.6/0.6.
0.2/1.0, 1.0/0.2, 0.4/0.8, 0.8/0.4). The best-fitting ROC curvilinear functions based on
signal detection theory accounted for more of the variance than the best-fitting linear
functions based on the default response account. In Experiment 2, the ratio of food to
no-food trials was manipulated (50/50, 60/40, 40/60, 80/40, 40/80) and ROC curves
were generated for each of five retention intervals. Preliminary analysis suggests a
curvilinear trend for these ROC curves which also supports the signal detection
account. Acknowledgements: Supported by NSERC.
A53: INVESTIGATING THE LONG-LASTING CONSEQUENCES OF
ADOLESCENCE SOCIAL STRESS ON MORRIS WATER
MAZE ACQUISITION AND REVERSAL LEARNING
Carla Sousa, Matthew Green, Cheryl McCormick
Department of Neuroscience, Brock University, St Catharines, Ontario
We investigated the lasting consequences of adolescent social stress (one hour
isolation then a new cage partner daily from PND 30-45) in Long-Evans male rats. At
100 and at 220 days, SS and CTL rats underwent the Morris Water Maze (MWM) test
of spatial memory. The interaction of Trial X Age X Group was significant (p = 0.05) for
acquisition trials, which was because of a greater decline in distance traveled to reach
the platform in young SS rats compared to other groups because of initial poorer
performance. The interaction of Trial X Age X Group was significant (p = 0.009) for
reversal learning, with SS rats performing more poorly than CTL rats on the first trial,
and with rats performing better when older than when younger. Thus SS appears to
inhibit behavioural flexibility, and there is greater retention of practice effects for
acquisition than for reversal learning. Acknowledgements: Supported by NSERC
A54: THE ROLE OF MUSCARINIC RECEPTOR ACTIVATION IN THE
DESTABILIZATION OF OBJECT RECOGNITION MEMORIES
Mikaela L. Stiver, Derek L. Jacklin, and Boyer D. Winters
Department of Psychology, University of Guelph, Guelph, ON
Reconsolidation is the process by which memories are returned to storage after having
been reactivated and destabilized, presumably for updating and maintenance. Older
object memories require novel information presented at the time of reactivation in order
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for destabilization to occur. In the current study, we assessed the mechanisms
involved in this destabilization process. In particular, we hypothesized that cholinergic
muscarinic receptor activity is important for memory destabilization. The first two
experiments examined older object memories (48 h sample-to-reactivation delay) in
the spontaneous object recognition task for rats. The paired systemic injection of
oxotremorine, a muscarinic receptor agonist, and MK-801, an NMDA receptor
antagonist, prior to the reactivation phase impaired object recognition memory when
tested 24 h later; MK-801 administered alone had no effect. Follow-up experiments
indicated that scopolamine, a muscarinic receptor antagonist, blocked the disruption of
younger memory reconsolidation caused by MK-801. These results convincingly show
that muscarinic receptors play a key role in the memory destabilization process;
modification of muscarinic receptor activity can causally modulate the vulnerability of
object memories to destabilization during reactivation. Increased acetylcholine release
in the presence of novel stimuli may therefore explain the effects of novelty on
destabilization of otherwise resistant memory traces. Acknowledgements: The
present research is supported by NSERC.
A55: THE EFFECT OF KETAMINE ON NOVELTY AND MISMATCH DETECTION IN RATS
Edgor Cole Tolledo, Anett Schumacher, Rutsuko Ito
Department of Psychology, University of Toronto Scarborough, Toronto, ON
Chronic ketamine exposure is commonly used as a pharmacological model for
schizophrenia due to ketamine’s psychotomimetic effects on animals and humans
alike, One hypothesis with regards to the neurochemical mechanisms of ketamineinduced psychosis is that ketamine causes overactivity in the mesolimbic dopamine
(DA) system, thereby leading to aberrant attribution of salience to behaviourally
significant stimuli in the environment. The present study investigated the effects of
chronic subanaesthetic ketamine administration (30 mg/kg daily for 5 consecutive
days) on novelty detection in male, Long Evans rats by assessing their performance on
an associative mismatch task and spatial novelty detection task that have previously
been shown to depend on the integrity of the hippocampus. Rats were also tested on
sucrose preference as a measure of anhedonia. Ketamine pre-treated rats were found
to perform better in associative mismatch detection, and to perform just as well as
saline rats in object novelty detection. Furthermore, ketamine pre-treated rats were
found to be better at detecting spatially-novel objects, a task that the saline control rats
found challenging. This was accompanied by an increased preference for sucrose over
water in the ketamine pre-treated rats. Together, these results showed that ketaminetreated rats were more sensitive to novelty detection than the saline control rats. We
propose that this particular regimen of repeated ketamine administration induced a
hyperdopaminergic state in the rats, leading to increased salience attribution to novel
stimuli. Acknowledgements: Supported by NSERC Discovery Grant 402642.
A56: SEROTONERGIC MODULATION OF CHECKING BEHAVIOUR IN
NUCLEUS ACCUMBENS (CORE) LESIONED RATS
Mark C. Tucci, Anna Dvorkin-Gheva, Eric F. Johnson, Arnav Agarwal,
Sean Amodeo, Vanessa Aversa, Paul Cheon, Justina Ellery, Husein Gulamhusein,
Ashley Kirk, Emma Mauti, Kester Ng, John Peel, Leena Taji, Amanda Toufeili, and
Henry Szechtman,
Dept of Psychiatry and Behavioural Neurosciences, McMaster Univ, Hamilton, ON
Compulsive checking in the quinpirole sensitization rat model of obsessive-compulsive
disorder (OCD) possesses three distinct features: heightened vigour of motor
performance, heightened focus on checking, and reduced ‘satiety’ after a bout of
checking. Recently we showed that bilateral NAc lesions enhance vigour of motor
performance and that the serotonergic drug, mCPP, attenuates vigour of compulsive
checking in quinpirole sensitized intact rats. The purpose of this study was to
determine effects of mCPP treatment on the heightened motor vigour shown by NAc
lesioned animals. It was predicted that mCPP would continue to attenuate motor vigour
even in NAc lesioned animals because the enhanced vigour appears to be a release
phenomenon engendered by destruction or inhibition of NAc. Rats with bilateral NAc
lesions (Sham or NMDA) were administered saline or mCPP immediately before being
placed into an open-field for a 55-minute trial. Rats received 4 trials separated by 48
hours. Histology to confirm lesion boundaries is currently in progress. The results
showed that NAc lesioned rats treated with saline showed the expected larger vigour of
checking versus saline treated control animals. NAc lesioned rats treated with mCPP
showed attenuation on measures of vigour versus NAc lesioned animals treated with
saline. 5-HT receptor stimulation with mCPP, therefore, attenuates vigour of checking
behaviour in NAc lesioned animals. Given results were observed in animals without an
intact NAc, they suggest that an additional neuroanatomic region mediates vigour of
checking performance. Acknowledgements: The present research is supported by
NSERC.
A57: EFFECTS OF ACUTE AM251 AND AM4113 TREATMENT ON
NALOXONE-PRECIPITATED MORPHINE WITHDRAWAL-INDUCED
CONDITIONED PLACE AVERSION
1
1
1
2
Kiri Wills , Alan Lee , Cheryl L. Limebeer , Kiran Vemuri ,
2
1
Alexandros Makriyannis and Linda A. Parker
1
Department of Psychology and Collaborative Neuroscience Program, University of
2
Guelph, Guelph, ON, Center for Drug Discovery, Northeastern University, Boston, MA
Of growing interest has been the involvement of the cannabinoid system in the etiology
and maintenance of opiate addiction. Although an ability of this system to modulate the
positive reinforcing effects of opiates has been characterized, an elucidation of the
cannabinoid system in ameliorating the negative reinforcing and affective motivational
state of opiates is warranted. Administration of naloxone (1 mg/kg, sc) produces a one
cycle conditioned place aversion (CPA) in rats having been injected with morphine (20
mg/kg, sc) 24 hr earlier (Parker & Joshi, 1998). This paradigm provides a sensitive
measure of the motivational effects of acute morphine dependence. The present
experiments investigated the ability of the CB1 inverse agonist (AM251) and the CB1
neutral antagonist (AM4113) to interfere with the establishment (Experiment 1) and
reinstatement (Experiment 2) of naloxone-precipitated morphine withdrawal-induced
conditioned place aversion. AM251 and AM4113 prevented both the establishment
and reinstatement of the CPA suggesting that acute blockade of the CB1 receptor
ameliorates the aversive, affective motivational state of opiate dependence and

reinstatement.
Acknowledgements: Funded by the Natural Sciences and
Engineering Research Council of Canada (Grant. no. 92057).
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B5: EARLY USE OF ALCOHOL AND LATER SUBSTANCE USE BY UNIVERSITY
STUDENTS: A DISCUSSION OF BRAIN ONTOGENY AND ADDICTION
Mary Beth F. Dunn, and Bruce E. McKay
Department of Psychology, Wilfrid Laurier University, Waterloo, ON
Exposure to substances of abuse early in life has been shown to lead to increases of
substance use, abuse, and dependency later in life. This has been widely studied in
high-risk populations, however, the current study shows that this phenomenon holds
true across socioeconomic demographics; studied within a population of university
students, early adolescent exposure to alcohol can lead to an increased past year use
of a multitude of commonly used substances and an increased propensity for having
used a “harder” substance at some point in their life. This suggests that exposure to
substances early in life may alter normal brain ontogeny effectively priming the reward
system for addiction. Thus, an exploration of how substances affect the brain across
development is necessary for understanding how early exposure to substances of
abuse leads to a higher likelihood of addiction later in life.
B6: SOCIAL MODERATION OF ENDOCRINE RESPONSES TO A
STRESSOR IN ADOLESCENT AND ADULT RATS
Travis Hodges, Cheryl M. McCormick
Psychology Department, Brock University, St Catharines ON
Adolescents typically have higher and more prolonged release of corticosterone than
adults after a stressor, but the difference may depend on the nature of the stressor
(McCormick & Mathews, 2010). Adolescents engage in more social play and find social
interactions more rewarding than adults, and thus may be more susceptible to social
stressors. Postnatal day 30 (adolescents, P30) and P70 (adults) were isolated in small
containers for 1 hour, after which they returned either to their original cage partner
(ORIG) or to a new cage partner (NEW). Blood samples were obtained at baseline,
after I h isolation, and after 1 and 3 h back in the colony. Steroid hormones were
measured from plasma using ELISA kits. There was increased corticosterone after
isolation compared to baseline (p<0.0001), and no age difference or interaction
(p>.73). Corticosterone was lower in ORIG than in NEW (p=0.08), irrespective of age
and timepoint after isolation (all p>.60). Testosterone was mostly undetectable in P30
rats. In P70 rats, testosterone did not change after isolation compared to baseline
(p=.43). A marked increase in T and a return to baseline was evident after 1 and 3 h
back in the colony (p=.001) in both ORIG and NEW groups, which did not differ
(p>.18). Although P30 and P70 did not differ in their responses to acute stress, they
may differ in responses to repeated stress, which we are currently investigating.
Acknowledgements: Supported by NSERC.
B7: AGE-DEPENDENT TIME COURSES OF RECOVERY FOR MOTOR FUNCTIONS
FOLLOWING ACUTE TOLUENE INTOXICATION IN RATS
Susan R. Samuel-Herter†, Shelby L. Slaght† & Bruce E. McKay*
Department of Psychology, Wilfrid Laurier University, Waterloo, ON
Toluene is a psychoactive chemical found in many household products including
adhesives and thinners. Inhalation of these vapors can cause euphoria and
impairments in motor control and neurological functioning. Misuse and abuse of
toluene is most common in children, which may in part be due to an age-dependent
neurobehavioral sensitivity to toluene. Here we assessed the effects of acute binge-like
toluene inhalations (15 or 30 min; ~5000 ppm) on tasks that examine locomotion,
exploration, balance, gait, and neurological functioning for adolescent (1 month), young
adult (2-3 months), adult (5-6 months) and older adult (10-12 months) rats. Both motor
and neurological functions were impaired following acute toluene inhalation at all ages.
However, only the duration to recover from deficits in motor functions differed among
age groups, with adolescent and young adult rats requiring notably longer recovery
times than older rats. Our results are suggestive of an age-dependent vulnerability to
the intoxicating effects of toluene. Acknowledgements: This research was supported
by a Discovery Grant from NSERC to BEM and by grants from FOSSA to SRS-H and
SLS. Thanks to Rachel Alger, Melanie Fillier, and Alex Inglis for assistance with the
gait analysis experiments. The authors have no conflicts of interest to declare.)
B8: EARLY SOCIAL DEPRIVATION ALTERS ADULT BEHAVIOUR
AND BRAIN FUNCTION IN ZEBRAFISH
1
2
1,2
Soaleha Shams , Diptendu Chatterjee , & Robert Gerlai
1
Department of Cell & Systems Biology, University of Toronto Mississauga
2
Department of Psychology, University of Toronto Mississauga
Given the already accumulated knowledge on its genetics and neurobiology, the
zebrafish serves as an excellent translational model for the analysis of vertebrate
physiology and behaviour. It is a highly social species with a wide range of quantifiable
social and non-social behaviours. Similar to what has been found in mammals, early
social environment of zebrafish can significantly affect subsequent brain development
and expression of behaviour. However, little is known about the effects of social
deprivation on zebrafish behaviour past the larval stage. To address this, we generated
socially deprived zebrafish (complete isolation or partial isolation) and compared their
individual locomotor activity and anxiety-related responses (thigmotaxis or wallhugging), quantified using video-tracking, with socially raised control fish. In adulthood,
we exposed groups of socially deprived and control fish to a social stimulus and
analyzed the behavioural and neurochemical responses (whole brain dopamine,
serotonin, and their metabolites) using high precision liquid chromatography (HPLC).
We found that early social deprivation could alter locomotor activity, anxiety-like
behaviour, social behaviour, and the functioning of the dopaminergic neurotransmitter
system in the adult brain. We also mapped brain activation (using c-fos
immunoreactivity) following social stimulus and compared various brain nuclei in
socially deprived and control zebrafish. Results will be discussed in relation to other
animal models of social deprivation. Acknowledgements: NSERC and NIH/NIAAA.
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C12: ANTIDEPRESSANT-LIKE EFFECTS OF MEDIAL
PREFRONTAL CORTEX DEEP BRAIN STIMULATION IN MICE:
ROLE OF THE SEROTONIN TRANSPORTER
1, 2
2, 3
4,5
1, 2, 5, 6
Christina N.Nona , Clement Hamani , Paul J. Fletcher , José N. Nobrega
1
2
Dept of Pharmacology and Toxicology, University of Toronto, ON, Behavioural
3
Neurobiology Research Section, CAMH, Toronto, Division of Neurosurgery, Toronto
4
5
Western Hospital, ON, Biopsychology Research Section, CAMH, Toronto, ON, Dept
6
of Psych, University of Toronto, ON, Dept of Psychiatry, University of Toronto, ON
Deep brain stimulation (DBS) is currently being investigated as a treatment for various
neurological and psychiatric disorders, including major depression. At present, the
neurochemical mechanisms by which DBS exerts its antidepressant effects remain to
be elucidated. The selective serotonin reuptake inhibitors (SSRIs), the most widely
prescribed class of antidepressants, can take many weeks to exert their effects, with
some individuals failing to respond to treatment altogether. This issue appears to be
regulated in part by polymorphisms in the serotonin transporter (SERT) gene.
Identifying a treatment for depression that would not be influenced by SERT gene
polymorphisms would be of considerable interest. The goal of this project was to
examine the antidepressant-like effects of DBS in mice lacking the SERT gene. Male
and female wildtype mice (WT), as well as SERT heterozygous (HET) or knockouts
(KO) received 4hrs of bilateral stimulation in the ventromedial prefrontal cortex and
were tested for 5 min in the forced swim test. As expected, DBS-treated WT mice had
a 29% reduction in immobility scores compared to WT control mice who did not receive
stimulation (p=0.05). A smaller 22% reduction in immobility was seen in DBS-treated
HETs (p=0.08), while the difference between DBS and control KO mice was not
significant (p>0.05). Results of this pilot study suggest that the antidepressant effects
of DBS might not be as pronounced in animals lacking the serotonin transporter.
Acknowledgements: Ontario Mental Health Foundation.
C13: NEUROPROTECTION BY VALPROIC ACID IN AN INTRASTRIATAL
ROTENONE MODEL OF PARKINSON’S
1
2
2
Candace H. Carriere , Rachel Kang , Lennard P. Niles
1
2
Graduate Student, MiNDS Program, McMaster University, Hamilton, ON, Department
of Psychiatry & Behavioural Neurosciences, McMaster University, Hamilton, ON
Rotenone, which is used as a pesticide and insecticide, has been shown to cause
systemic inhibition of mitochondrial complex I activity, which leads to the degeneration
of dopaminergic neurons within the substantia nigra and striatum, as observed in
Parkinson’s disease (PD). A novel intrastriatal rotenone model of PD was used to
examine the potential neuroprotective effects of valproic acid (VPA).
Sham or lesioned rats were treated with either vehicle or VPA at a dose of 4 mg/mL in
drinking water. The right striatum was lesioned by infusion at three points along its
rostro-caudal axis with a total of 6 µg of either rotenone or vehicle. Motor function was
assessed via behavioural tests such as forelimb asymmetry. Six weeks post-surgery,
animals were sacrificed by transcardial perfusion and brains were harvested for
immunohistochemical examination of tyrosine hydroxylase within the striatum and
substantia nigra. The forelimb asymmetry test indicated a significant decrease in use of
the contralateral forelimb in lesioned animals as compared to any other group for the
first week of testing (p<0.01). It was also found that there was a significant and
persistent increase in the use of the ipsilateral forelimb in lesioned animals as
compared to any other group (p<0.01). Results of the asymmetry test illustrate that
intrastriatal infusion of rotenone causes contralateral motor dysfunction. Our
observation of a significant increase in ipsilateral forelimb use has not been
documented previously, and presumably represents a compensatory response in
lesioned animals. Acknowledgements: Supported by CIHR Canada
C14: EFFECTS OF INTRASTRIATAL LESIONING WITH 6-HYDROXYDOPAMINE
ON MELATONIN LEVELS AND RECEPTORS IN THE RAT BRAIN
1
1
2
Na Hyea Kang , Candace Carriere , Lennard P. Niles
1
2
MiNDS Program, McMaster University, Hamilton, ON, Department of Psychiatry and
Behavioural Neurosciences, McMaster University, Hamilton, ON
Melatonin, an indoleamine hormone, has a neuroprotective function via its G-proteincoupled MT1 and MT2 receptors. Many studies have been utilizing this function of
melatonin to demonstrate positive effects in animal models of neurodegenerative
disorders such as Parkinson’s disease (Wang, 2009). We have reported that a
physiological dose of melatonin was neuroprotective for dopaminergic neurons, as
indicated by the preservation of tyrosine hydroxylase (TH), a rate-limiting enzyme for
dopamine synthesis (Sharma et al, 2006). Furthermore, we demonstrated that
transplantation of C17.2 mouse neural stem cells, which express the MT1 receptor,
together with melatonin treatment, preserved TH in rats intrastriatally lesioned with 6hydroxydopamine (Sharma et al, 2007). From these observations, we postulate that
degeneration of dopaminergic neurons induced by 6-hydroxydopamine, alters the
melatonergic system in the nigrostriatal pathway. In this study, unilateral intrastriatal
injection of three different amounts of 6-hydroxydopamine was performed on rats. Two
weeks post-surgery, behavioural tests including apomorphine-induced rotation,
forelimb asymmetry test, and beam balance test, were started. After sacrifice, we will
examine TH immunoreactivity to confirm lesion-induced loss of dopaminergic neurons.
Subsequently, melatonin levels in serum as well as localized expression levels of MT1
and MT2 receptors in striatum, substantia nigra and hippocampus will be examined by
in situ hybridization and/or immunohistochemistry. Acknowledgements: CIHR.
C15: STRESS-INDUCED LOCALIZATION OF HEAT SHOCK
PROTEINS Hsp70B' AND Hsp70 TO NUCLEAR COMPONENTS OF
CULTURED HUMAN NEURONAL CELLS
Sam Khalouei, Ari M. Chow, and Ian R. Brown
University of Toronto Scarborough, Toronto, ON
Center for the Neurobiology of Stress, University of Toronto Scarborough, Toronto, ON
Heat shock proteins (Hsps) play important roles in cellular repair and protective
mechanisms. The association of two stress-inducible members of the HSP70 gene
family with nuclear components of differentiated cultured human neuronal cells was

examined. Stable lines of human SH-SY5Y neuronal cells were established that
express YFP-tagged Hsp70B' and Hsp70, protein products of the human HSPA6 and
HSPA1A genes, respectively. Immediately after the heat shock period (43°C for 20
min), and persisting until 1 1/2 hrs later, the Hsp70B' and Hsp70 proteins colocalized
with nuclear speckles, sites enriched in RNA splicing factors. At 1 hr post heat shock,
and persisting for 1 hr later, Hsp70B' and Hsp70 colocalized to the granule component
(GC) of the nucleolus, the site of rRNA processing and ribosomal subunit assembly.
Appearing later at 2 1/2 hrs after heat stress until 6 1/2 hrs, a distinct, differential
localization of Hsp70B' and Hsp70 was observed. In 75% of the differentiated human
neuronal cells, Hsp70B' was observed at the periphery of nuclear speckles that
represent sites of active gene transcription, whereas only 5% of the neurons
demonstrated localization of Hsp70 at these sites. Hsp70B' is found in the human
genome but not in the genomes of rat and mouse, hence current animal models of
neurodegenerative diseases are lacking this potentially neuroprotective protein. Our
results suggest that Hsp70B' may play a role in the recovery of gene transcription after
inhibition induced by stressful stimuli. Acknowledgements: NSERC Canada 6721;
Canada Research Chair (to IRB).
C16: MAGNETIC RESONANCE SPECTROSCOPY AND DIFFUSION TENSOR
IMAGING IN CERVICAL MYELOPATHY PATIENTS FOLLOWING SPINAL
DECOMPRESSION SURGERY
1,2
3
1,2
Izabela Kowalczyk, BHSc , Stuart MK McGregor , Robert Bartha, PhD ,
1,3
Neil Duggal, MD, MSc, FRCS(C)
1
Department of Medical Biophysics, University of Western Ontario, London, ON,
2
Centre for Functional and Metabolic Mapping, Robarts Research Institute, University
3
of Western Ontario, London, ON, Department of Clinical Neurological Sciences,
University Hospital, London Health Sciences Centre, London, ON
1
The goal was to characterize cortical metabolite levels using H magnetic resonance
spectroscopy (MRS) and white matter (WM) integrity with Diffusion Tensor Imaging
(DTI) in cervical spondylotic myelopathy (CSM) following spinal decompressive
surgery. Twenty-seven CSM patients underwent 2 MRI scans on a 3.0T Siemens
Magnetom Tim Trio before and 6 months following surgery. Ten healthy controls had 2
MRI scans 6 months apart. Areas of activation from fMRI scans of a finger-tapping
paradigm were used to localize a spectroscopy voxel on the greater deficit side of the
motor cortex in CSM group and on each side of the motor cortex in controls. Regions
of interest (ROI) for DTI analysis were defined for each subject in the WM adjacent to
the motor and sensory cortices of the hands and entire cerebral WM. Pre-operatively,
CSM group showed lower NAA/Cr (1.20±0.06) and higher Cho/Cr ratio (0.52±0.02)
compared to controls (1.38±0.04; 0.58±0.02, p<0.05, respectively). Post-surgery,
NAA/Cr ratio was lower in CSM group (1.10±0.06) compared to controls on the left
(1.39±0.05; p<0.0001) and right side (1.36±0.08; p=0.02). DTI measures were not
different in any ROI at any time point. The change in NAA/Cr ratio in CSM group
correlated with the change in mJOA clinical score (r= -0.43; p=0.01). Following
successful surgery and functional gain, the WM tracts remained intact while the
NAA/Cr concentrations remained depressed, suggesting limited capacity for recovery
of the metabolic profile of the motor cortex and that recruitment of surrounding cortex
may be necessary for functional recovery. Acknowledgments: Supported by CIHR,
ADF Small Research Grant.
C17: DYSFUNCTIONAL BDNF/TrkB/PI3K SIGNALING IN AUTISM
DISRUPTS INTRACELLULAR PATHWAYS REGULATING
SPINE PROTEIN SYNTHESIS AND SPINE DYNAMICS
1
2
3
Chiara Nicolini , Michela Matteoli , Peter Szatmari ,
4
1
Enrico Tongiorgi , Margaret Fahnestock
1
2
Dept of Psychiatry & Behavioural Neurosciences, McMaster University, Medical
3
Pharmacology and IN-CNR, University of Milano, Milano, Italy, Sick Kids, CAMH,
3,
University of Toronto Department of Life Sciences, University of Trieste, Trieste, Italy
Abnormalities in spines, leading to synaptic dysfunction and perturbed neuronal circuit
development, may account for cognitive and behavioural deficits of autistic patients.
Spine protein synthesis and dynamics are regulated by intracellular signaling cascades
triggered by BDNF/TrkB-mediated activation of PI3K. We previously demonstrated
down-regulation of the BDNF/TrkB signaling pathway in fusiform gyrus of autism
versus control samples. We now aimed to investigate whether BDNF/TrkB-activated
intracellular cascades, PI3K-Akt-mTOR, involved in spine protein synthesis, and PI3KEps8-Rac, regulating synapse formation, are disrupted in autism. We examined the
mTOR effector p70S6K and the PI3K-activated signaling molecule Eps8. We also
assayed protein expression of Erk1/2, SNAP-25 and p75NTR, which affect different
pathways involved in spine dynamics and function. Protein was examined by Western
blotting in postmortem fusiform gyrus of autism and control subjects. Significantly
decreased p70S6K and Eps8 protein levels were found in fusiform gyrus of autistic
subjects versus controls. No significant difference in Erk1/2 or SNAP-25 protein
expression was measured. Lastly, a trend towards increased p75NTR receptor was
observed. Both reduced p70S6K and Eps8 protein levels are consistent with downregulation of the BDNF/TrkB signaling pathway. The trend towards elevated p75NTR
receptor in autism is consistent with increased proBDNF protein that we observed in
autism. These abnormalities may affect regulation of spine dynamics and density and
lead to synaptic dysfunction in autism.
C18: DIET-INDUCED OBESITY DISRUPTS HIPPOCAMPAL
SYNAPTIC PLASTICITY WITHOUT ALTERING NMDA RECEPTOR
SUBUNIT EXPRESSION IN FEMALE RATS
Dmytro Pavlov*, Denise Lau*, Isabelle Messa, and John G. Mielke
School of Public Health and Health Systems, University of Waterloo, Waterloo, Ontario
Obesity has begun to be associated with impairments in cognitive function; however,
the underlying cellular mechanisms are poorly understood. Our aim was to confirm an
effect of diet-induced obesity upon hippocampal synaptic activity, and to search for
changes in the expression of NMDA receptor subunit proteins. Female rats were fed
either a control diet (CD; 10% kcal from fat), or a high-fat diet (HFD; 45% kcal from fat)
for 16 wks. Body weight, food consumption, and glucose regulation were monitored.
Upon sacrifice, the brain, adrenal glands, and fat pads were harvested. The HFD
animals were significantly heavier, had larger adrenal glands and fat pads, and
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displayed greater problems handling glucose. Synaptic transmission and plasticity (i.e.,
LTP) were examined in the hippocampal CA1 sub-field by recording field potentials
evoked from acutely prepared slices. Basal synaptic transmission was similar between
groups, but HFD rats displayed a moderate reduction in the magnitude of LTP. As well,
the number of HFD slices that met threshold potentiation for LTP was significantly
reduced. The distribution of NMDA receptor subunits was examined by using either
cell-surface biotinylation, or differential filtration-centrifugation followed by
immunoblotting. Surface and synaptic expression of NMDA receptor subunits (GluN1,
GluN2A, & GluN2B) was not significantly altered. Overall, the feeding protocol induced
an obese phenotype in female rats and moderately impaired hippocampal synaptic
plasticity, but did not alter surface, or synaptic, expression of NMDA receptor subunits.
Acknowledgements: Supported by NSERC. *authors contributed equally.
C19: AΒ42 PREVENTS PDGF-Β RECEPTOR TYR1021 PHOSPHORYLATION AND
REDUCES CELL VIABILITY IN PRESENCE OF PDGF-BB
Saffi, G. T., Liu, H. and Beazely, M. A.
Department of Pharmacy, University of Waterloo, Kitchener, ON
Alzheimer’s disease (AD) is a progressive neurological disorder that progresses from
mild memory deficit to severe cognitive impairment and loss of executive functions. AD
is characterized by a decrease in overall brain size, reduced uptake in glucose (likely
due to the decrease in neuronal activity/density), senile plaques consisting of deposits
of beta amyloid (Aβ) peptide, and neurofibrillary tangles of hyperphosphorylated tau.
Platelet-derived growth factor (PDGF-BB) acts in the CNS as neurotrophic factor
through its binding to PDGF-β receptor, resulting in the promotion of neuronal survival
and neurite outgrowth. PDGF-BB is neuroprotective against multiple stresses such as
oxidative stress, glucose deprivation, glutamate/N-methyl-D-aspartate (NMDA)
receptor excitotoxicity, ischemic events, and HIV-1 induced neuronal apoptosis.
However, PDGF-BB failed to protect SH-SY5Y cells and primary hippocampal neurons
against Aβ42 oligomer-induced toxicity. Therefore, even though PDGF-BB is
neuroprotective against many insults, it is not neuroprotective against Aβ42. We
propose that the explanation for this lack of neuroprotection by PDGF-BB is that Aβ42
itself inhibits PDGF-BB activation of PDGFβ. Therefore, the lack of neuroprotective
effects by PDGF-BB in presence of Aβ42 may be attributed to Aβ42-mediated
inhibition of PDGFβ receptor signaling. The presence of Aβ42 in the Alzheimer’s brain
and its ability to inhibit PDGF signaling may deprive neurons of a crucial endogenous
neuroprotective system and accelerate neuronal degeneration.
C20: PROSPECTIVE INTERVENTION FOR GLAUCOMA: 5-HT7 RECEPTOR
ACTIVATION INCREASES TRK B EXPRESSION AND PHOSPHORYLATION
1
2
1
2
Anshula Samarajeewa , Azita Kouchmeshky , Maryam Vasefi , Michael Beazely
1
Department of Biology, University of Waterloo, Waterloo, ON
2
The School of Pharmacy, University of Waterloo, Waterloo, ON
The principal pathological finding in glaucoma is the death of retinal ganglion cells
(RGCs). A reduction in brain derived neurotrophic factor (BDNF) levels is thought to
contribute to RGC death. BDNF exerts many of its neuroprotective effects through the
binding of one of its receptors, tropomyosin related kinase B (TrkB). The application of
exogenous BDNF promotes RGC survival in rat models but its delivery to the retina is
complicated due to the large size of the protein. Here, we investigate a novel approach
to promoting BDNF/TrkB signaling. The purpose of this research was to determine
whether 2 or 24 hour treatment of RGC-5 cells with LP 12, a 5-HT7 receptor (serotonin
receptor subtype 7) agonist, increases the expression and phosphorylation of TrkB
receptors. By using western blot techniques, we found that 5-HT7 receptor activation
increases the expression and phosphorylation of TrkB receptors at both 2 and 24
hours. Increased TrkB expression and phosphorylation may promote BDNF/TrkB
signaling and may also provide neuroprotection for RGCs. Since LP 12 and other 5HT7 receptor agonists are small organic molecules, it may be easier to formulate them
into topical ocular preparations, bypassing the difficulties associated with BDNF
delivery.
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D10: ANDROGEN EFFECTS ON DENDRITIC SPINE AND MOSSY FIBER
PLASTICITY IN THE MALE RAT HIPPOCAMPUS
Sarah Atwi, Ari Mendell and Neil J. MacLusky
Dept of Biomedical Sciences, Ontario Veterinary College, University of Guelph, ON
Androgen effects on the hippocampus remain poorly understood. Orchidectomy
(ORCH) decreases spine synapse density in stratum radiatum of CA1. However,
behavioral and physiological studies suggest that androgen deprivation has mixed
effects on hippocampal function. We hypothesized that this variability might reflect
heterogeneity in the effects of androgen in different regions of the hippocampus. The
effects of ORCH on dendritic spine (DSD) and dendritic structure in the apical dendritic
tree of pyramidal cells in CA1 and CA3, were examined in Golgi impregnated sections
of adult rat hippocampi. MF density in CA3. was also investigated. Females at
metestrus and proestrus were examined, for comparison purposes. DSD decreased
significantly following ORCH on the apical dendrites of CA1 and CA3. Females in
metestrus had significantly lower DSD in most areas of CA1 and CA3 than those in
proestrus. No significant changes were seen in spine length. ORCH males had
significantly longer and more numerous apical dendrite branches versus control, in
CA3 but not CA1. MF density in stratum lucidum and stratum oriens was significantly
greater in ORCH males compared to controls. Decreased DSD after ORCH is
consistent with reduced performance in some hippocampal-dependent learning and
memory tasks. Possible compensatory changes in MF density, dendritic arbor
branching and apical neurite growth may explain why androgen deprivation enhances
other aspects of hippocampal function. Acknowledgements: Supported by NSERC
197293-2007.

D11: CONTRIBUTION OF ENDOPLASMIC RETICULUM STRESS INDUCED
PANNEXIN ACTIVATION TO NEUROTOXICITY
1
2
1,2
Ankur Bodalia , Hongbin Li , Michael F. Jackson
1
2
The Dept of Physiology & Pharmacology, Western University, London, ON, Robarts
Research Institute, Molecular Brain Research Group, Western University, London, ON
Many neurodegenerative diseases, including Alzheimer’s, Huntington’s and
Parkinson’s Disease, are associated with an accumulation of misfolded proteins which
disrupts ER function and induces ER stress. Upon activation, ER stress initiates a
2+
2+
cascade of events leading to increased Ca influx and apoptotic cell death. The Ca permeable pannexin family of plasma membrane channels, previously implicated in
changes in plasma membrane permeability during apoptosis, is a candidate for
2+
mediating Ca entry during ER stress. The objective of this study was to determine if
pannexin channels are activated during ER stress. Whole-cell patch-clamp recordings
were performed on cultured hippocampal neurons and ER stress was induced
2+
experimentally by depleting ER Ca stores with thapsigargin treatment (SERCA pump
inhibitor). Our results demonstrate pannexin activation in response to acute
thapsigargin treatment based on pharmacological inhibition of the evoked current by
pannexin blockers. Moreover, we have identified a specific ER-resident protein, the
stromal interaction molecule (STIM), as a key signaling component promoting
pannexin activation during ER stress. This was confirmed by the lack of pannexin
current in the absence of STIM expression in pannexin-1 transfected HEK293 cells. In
conclusion, our evidence proposes STIM-dependent coupling of ER stress to pannexin
channel activation as a novel pathway contributing to neuronal toxicity seen in various
neurodegenerative diseases. Acknowledgements: Supported by Heart & Stroke
Foundation, CIHR and the Alzheimer Society of London and Middlesex.
D12: THE EFFECTS OF TOLUENE ON INHIBITORY SYNAPTIC TRANSMISSION
IN THE CEREBELLAR CORTEX
Jimmie M. Gmaz, Bruce E. McKay
Department of Psychology, Wilfrid Laurier University, Waterloo, ON
Inhalant abuse is a growing concern for children and early adolescents. Toluene is the
chief constituent responsible for the euphoric, intoxicating effects of inhalants.
Exposure to toluene results in marked impairments in motor function, including a loss
of coordination and balance. These impairments are characteristic of cerebellar
dysfunction. Previous research has found that toluene increases extracellular gammaaminobutyric acid (GABA) levels in rodents, but the cellular mechanism(s) is unknown.
To address this, we have used patch clamp electrophysiology on parasagittal
cerebellar slices obtained from Long-Evans rat pups postnatal days 12-28. Whole cell
voltage clamp recordings were obtained from Purkinje cells to monitor the effects of
toluene on inhibitory synaptic transmission. Application of toluene enhanced both the
frequency and amplitude of inhibitory postsynaptic currents (IPSCs). Experiments in
progress are addressing several possible mechanisms that may account for the
observed changes in IPSCs. Identification of the mechanisms accounting for altered
cerebellar functioning and cerebellar-dependent behaviours may speak to future
therapeutic interventions in cases of toluene abuse. Acknowledgements: This
research was supported by a Discovery grant from the Natural Sciences and
Engineering Research Council of Canada (B.E.M.). J.M.G. is the recipient of an
Ontario Graduate Scholarship.
D13: 5-HT ACTIVATES PANNEXIN-1 CURRENTS IN GLIA-LIKE TYPE II CELLS OF
THE RAT CAROTID BODY
Sindy Murali, Min Zhang, Cathy Vollmer, and Colin A. Nurse
Department of Biology, McMaster University, Hamilton, ON
Signal processing in the carotid body (CB) is initiated at receptor glomus cells (GC),
which depolarize and release neurotransmitters (NTs) such as ATP and 5-HT during
chemotransduction. The CB chemosensory complex includes glia-like type II cells,
which express purinergic P2Y2 receptors. Our lab recently showed that activation of
these P2Y2 receptors led to the opening of large-pore pannexin-1 (Panx-1) channels,
1
thereby facilitating further ATP release. This mechanism of “ATP-induced ATP
release” suggests a paracrine function for type II cells during chemoexcitation. Here,
we tested the hypothesis that paracrine release of 5-HT may also activate Panx-1
currents via G-protein coupled 5-HT receptors on type II cells. In preliminary
perforated-patch whole cell recordings we found that a significant subpopulation of
type II cells (~50%) were sensitive to 5-HT leading to the activation of Panx-1-like
currents. These currents were reversibly inhibited by the Panx-1 channel blocker,
2+
carbenoxolone (5 µM). Using ratiometric Ca imaging, it was demonstrated that type II
2+
2+
cells respond to 10 µM 5-HT with robust rises in intracellular Ca . These Ca
2+
responses were inhibited by 1 µM thapsigargin suggesting Ca release from
intracellular stores. Preliminary data suggest that the effects of 5-HT are mediated via
5-HT5A receptors. Finally, we found that co-application of both NTs may lead to cooperative activation of Panx-1 currents. The data suggest that paracrine activation of
type II cells by endogenous NTs may contribute to signal processing in the CB during
chemoexcitation. Acknowledgements: Supported by CIHR
D14: EPIGENETIC MECHANISMS OF MELATONIN ACTION
Yi Pan and Lennard P. Niles
Dept of Psychiatry & Behavioural Neurosciences, McMaster University, Hamilton, ON
The pineal indoleamine, melatonin, produces widespread physiological effects in
mammals via at least two high-affinity G protein-coupled MT1 and MT2 receptors, which
influence multiple signaling pathways. We have reported that melatonin treatment
induces histone hyperacetylation in mouse neural stem cells, suggesting an epigenetic
role for this hormone. In the present study, we investigated the effect of melatonin on
histone acetylation in vivo. Rats were chronically treated with melatonin (4 µ g/ml in
drinking water) for 17 days. Proteins were extracted from selected brain regions
(hippocampus, striatum, midbrain, and cerebellum). Histone acetylation was examined
by western blotting. Melatonin induced significant increases in histone H3 and histone
H4 acetylation in the hippocampus. Histone H4 was also hyperacetylated in the
striatum, but there were no significant changes in histone H3 acetylation in this region.
No significant changes in the acetylation of either histone H3 or H4 were observed in
the midbrain and cerebellum. In addition, melatonin treatment increased the levels of
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phosphoERK (extracellular signal regulated kinase) in the hippocampus and striatum,
but phosphoAkt (protein kinase B) levels were unchanged. These findings suggest that
histone hyperacetylation by melatonin involves activation of the MAPK/ERK pathway.
Epigenetic modulation of gene expression, via chromatin remodeling, may underlie the
multiple physiological effects of melatonin in the CNS. Acknowledgements: CIHR.
D15: ANDROGEN-MEDIATED REGULATION OF BRAIN-DERIVED
NEUROTROPHIC FACTOR (BDNF) IN THE MALE MOUSE HIPPOCAMPUS
Carolyn E. Parratt, Sarah Atwi, and Neil J. MacLusky
Department of Biomedical Sciences, University of Guelph, Guelph ON
Until recently, the effects of androgens on hippocampal brain-derived neurotrophic
factor (BDNF) were largely unknown. in 2003, Scharfman et al.(J Neurosci.23:11641)
demonstrated low BDNF immunoreactivity in the mossy fiber (MF) pathway of males.
More recently, it has been shown that gonadectomy increases BDNF protein
expression within the MFs as well as modifying synaptic transmission through this
pathway (Skucas et al J Neurosci. 33:2338, 2013). However, our understanding of how
androgens may regulate these changes is currently not understood. The present study
endeavored to determine how androgen might control BDNF expression. Male CD-1
mice were housed in the central animal facility with food and water ad libitum and a 12
hour light:dark cycle. Mice either underwent bilateral gonadectomy or sham surgery
under isoflurane anesthesia. Eight to twelve days post-surgery, the mice were
sacrificed and the hippocampi were removed. BDNF expression was then examined at
the mRNA and protein levels, via RT-qPCR and ELISA + western blotting, respectively.
Results of the qPCR showed no significant change in mRNA expression following
gonadectomy. However, ELISA confirmed that that BDNF protein expression is
significantly higher in the hippocampus following gonadectomy (p < 0.05). These
results suggest that androgens may regulate BDNF expression post-transcriptionally,
but how this regulation occurs remains to be determined. Acknowledgements:
(NJM)
(CEP)
Supported by NSERC 197293-2007
and an OGS
.
D16: EXAMINATION OF INTRINSIC CELL PROPERTIES OF HIPPOCAMPAL
ORIENS-LACUNOSUM/MOLECULARE INTERNEURONS USING AN ENSEMBLE
MODELLING APPROACH
1,2
4,5
1,3,2
Vladislav Sekulic , J. Josh Lawrence , Frances K. Skinner
1
Toronto Western Research Institute, University Health Network, Toronto, ON, Depts
2
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of Physiol and Medicine (Neurology), Univ Toronto, ON, Dept Biomed and
5
Pharmaceut Sci, Univ Montana, Missoula, Montana, USA, NIH COBRE Center for
Structural and Functional Neuroscience, Univ Montana, Missoula, MT, USA
The hippocampus is a brain region critically involved in memory formation and spatial
navigation. Inhibitory interneurons, such as the stratum oriens-lacunosum/moleculare
(O-LM) cell, are known to play dominant roles in the generation of population rhythms
that are expressed during these behaviours. To better understand O-LM cell
contribution to hippocampal output, we have developed multi-compartment
computational models of them. However, due to the variability and incompleteness of
experimental details, a population of models that collectively captures O-LM cell
behaviour is needed in order to understand how neuronal output is controlled. We
generated a database of O-LM models with systematically varied conductance
densities using NEURON simulations on a high-performance computing cluster. The
models were ranked against electrophysiological data using customized code in
MATLAB. A subset of highly ranked models was subsequently extracted using a cutoff
criterion. This subset was then analyzed in order to determine correlations in
conductance densities. Several key co-regulations were observed, including: (1)
hyperpolarization-activated inward conductances and their distributions along the cell’s
soma and dendrites; (2) fast delayed rectifier potassium and dendritic sodium
conductances. The ensemble modelling approach provides a principled method of
building and analyzing multi-compartment models using experimental data as
constraints to determine critical balances of parameters that give rise to physiological
neuronal output. Acknowledgements: Supported by NIH, NSERC, a Dept. of
Physiology, University of Toronto Fellowship, and the SciNet HPC Consortium.
D17: ATTENUATED EPILEPTIFORM ACTIVITY UNDER THE INFLUENCE OF HIGH
POTASSIUM: AN INVESTIGATION OF THE DIFFERENTIAL RESPONSES OF THE
CORTEX AND HIPPOCAMPUS
Simon Stern, Victor Lukankin, Michal Krawczyk, Suzie Dufour and Peter Carlen
Division of Fundamental Neurobiology, Toronto Western Research Institute, University
Health Network, Toronto, ON
A defining characteristic of seizure-like events is the significant shift in ionic
concentrations in both the intra- and extracellular space. Changes in ionic
concentrations can result in significant changes in firing patterns, action potential
threshold, and specific ionic conductances. Previous studies have shown a substantial
shift in extracellular potassium concentrations in vivo and in vitro during seizure like
events. Traditionally, a moderately elevated K+ (6-8mM) model is used to generate
seizure like events (SLE’s). During an SLE, extracellular potassium concentrations can
reach up to 15mM. Our work has shown that very high levels of potassium (> 12 mM)
can cause blockade of 4-AP (100mM) activated SLE’s. Using transverse in vitro
hippocampal slices from 14-28 d.o. male C57BL/6 mice, we have shown that a
significant attenuation of activity in hyperactive, seizing tissue after a bath infusion of
12mM potassium, which causes a brief period of enhanced hyperactivity before SLE's
disappeared. A high concentration of potassium also caused suppression effects in
human neocortical tissue under a 4-AP and Kainate/Carbachol model of excitability. A
wash of normal ACSF revives evoked responses in the tissue. In whole-cell patch
clamped CA3 pyramidal neurons hyper-excitability was also diminished following bath
application of 12mM potassium. We intend to follow up these preliminary results with
further investigation of cortical and hippocampal responses to high K both in vivo and
in vitro via whole-cell and field recordings. We hypothesize that high K+ inhibits SLE's
by inducing a depolarization block of pyramidal cell spiking in addition to activation of
ionic currents, including Ih. Acknowledgments: Supported by CIHR.
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E12: FACE PRIMARY MOTOR CORTEX (FACE-M1) DECREASED
EXCITABILITY IS INDUCED BY MUSTARD OIL APPLICATION TO RAT MOLAR
TOOTH PULP AND IS DEPENDENT ON THE FUNCTIONAL INTEGRITY
OF FACE-M1 ASTROCYTES
Authors: L. Awamleh*, H. Pun*, B.J. Sessle, L. Avivi-Arber,
Department of Oral Physiology, Faculty of Dentistry, Univ Toronto
Dental pain is often associated with impaired orofacial motor functions. Since face-M1
is the principal brain area involved in orofacial motor control, to better understand the
central mechanisms underlying dental pain our objectives were to test if: 1) application
of the inflammatory irritant mustard oil (MO) to a rat tooth pulp affects face-M1
excitability manifested as an altered intracortical microstimulation (ICMS) threshold
required to evoke electromyographic (EMG) activity in the anterior digastric (AD) jawopening muscles; 2) application of Methionine Sulfoximine (MSO), an astrocyte
inhibitor, to face-M1 can influence the MO effect. Under Ketamine general anesthesia,
EMG electrodes were implanted in the AD muscles. Following craniotomy, a
microelectrode was positioned in a left face-M1 site from which ICMS (35ms train,
12x0.2ms pulses, 333Hz) evoked low-threshold (≤30µA) AD EMG activity. This
baseline threshold was monitored for 30min; then MO (N=8) or saline (N=9) was
applied to the exposed tooth pulp and ICMS thresholds monitored every 5min for
15min. MSO (0.1mM, N=7) or saline (N=7) was then applied to the face-M1 and ICMS
thresholds monitored for 180min. Within 15min of MO (not saline) pulp application,
ICMS thresholds increased significantly (46%; repeated-measures ANOVA, post-hoc
Bonferroni, p=0.001). The decreased face-M1 excitability was normalised to baseline
levels following MSO application to face-M1. The data suggests that dental pain may
be associated with decreased face-M1 excitability that is dependent on the functional
integrity of face-M1 astrocytes. *Both authors contributed equally
Acknowledgements: CIHR MOP4918, Rosenstadt funding.
E13: EFFECT OF 30HZ CONTINUOUS THETA-BURST STIMULATION ON
INTRACORTICAL CIRCUITRY OF THE PRIMARY MOTOR CORTEX IN HUMANS
1
1
1
1
Mark F. Jacobs , Philemon Tsang , Kevin G.H. Lee , Michael J. Asmussen ,
1
1
Christopher M. Zapallow and Aimee J. Nelson
1
Department of Kinesiology, McMaster University, Hamilton, ON
Traditional 50Hz continuous theta-burst stimulation (cTBS) has been previously shown
to induce plasticity in the primary motor cortex (M1) for an extended period of time [1].
However, these effects have not been consistent due to subject response variability to
cTBS. Recent work suggests that a modified 30Hz form of cTBS may supress
corticospinal excitability more reliably across subjects than the standard 50Hz protocol
[2]. In addition to corticospinal excitability, changes in intracortical circuitry provide
details of plastic changes within M1. However, the effect of 30Hz on intracortical
circuitry within the primary motor cortex is not known. The purpose of this study was to
investigate the influence of 30Hz cTBS on intracortical circuitry in M1. Using single
and paired pulse transcranial magnetic stimulation (TMS) motor evoked potentials
(MEPs), short-latency intracortical inhibition (SICI) and intracortical facilitation (ICF)
were probed before and after 30Hz cTBS over left-hemisphere M1 hand
representation. References [1] Huang et al. (2005).[2] Goldsworthy MR, Pitcher JB, &
Ridding MC (2012). Acknowledgements: Supported by NSERC to MFJ.
E14: THE ROLE OF LARGE-FIELD VISUAL FLOW IN THE COORDINATION OF
POSTURE AND VOLUNTARY FOCAL MOVEMENTS
Courtney P. Lacey1, John L. Zettel1
1
Human Health and Nutritional Sciences, University of Guelph, Guelph, ON
Humans easily and precisely perform goal-directed actions (e.g. pointing, reaching)
despite the high complexity involved in such control. How does the central nervous
system localize targets for movements and transform visual information to a reference
frame for executing the focal action? Since pointing actions must adjust for any shifts in
posture, the aim of this study is to determine if postural orientation itself may serve as
a reference frame in focal movements. It is hypothesized that focal actions are
referenced to postural orientation in a coordinated feed-forward manner. To test this
hypothesis, the effects of visual background motion (visual flow; VF) on focal actions
during standing will be examined. Participants will stand naturally and point to
memorized targets while the visual background remains static (control) or moves
dynamically via VF cues generated upwards or downwards. The onset of VF relative to
the target and pointing onset will vary among trials: 1) target prior to VF, point with VF
onset, 2) target and VF simultaneous, 3) VF prior to the target. Postural lean and
pointing motion will be tracked (Optotrak 3D, NDI, Inc.) to quantify the effects of VF.
The critical measure will be whether the point angle remains constant to the body
(referenced to posture) or whether the point angle is adjusted to offset for any VFinduced postural sway (referenced to perceived vertical). The time-course of any
pointing adjustments relative to postural sway in the different trials will determine
whether this is a feed-forward or feed-back type of control. Acknowledgements:
Ontario Ministry of Research and Innovation and Canada Foundation for Innovation.
E15: THE INVESTIGATION OF 30 HZ CONTINUOUS THETA-BURST
STIMULATION OVER THE PRIMARY SOMATOSENSORY CORTEX (SI)
ON TACTILE PERCEPTION
1
1
1
1
1
Kevin Lee , Mark Jacobs , Philemon Tsang , Mike Asmussen , Chris Zapallow , Mark
2
1
Tommerdahl , Aimee Nelson
1
2
Dept of Kinesiology, McMaster University, Hamilton, ON, Dept of Biomedical
Engineering, University of North Carolina, Chapel Hill, NC
Temporal order judgement (TOJ) is the ability to detect the order of occurrence of two
sequential stimuli. Previous research has shown that TOJ with a background
conditioning stimuli impairs TOJ performance. This phenomenon is suggested to be
mediated by primary somatosensory cortex (SI) GABAergic interneurons that cause
perceptual binding across the two skin sites and therefore impair the ability to identify
which stimuli was received first. Continuous theta-burst stimulation (cTBS) delivered at
50 Hz over SI alters tactile perception. A previous report suggests cTBS delivered at
30 Hz may induce more reliable and robust changes on cortical excitability
(Goldsworthy, 2012). The purpose of this study is to examine TOJ perception before
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and after 30 Hz cTBS over left-hemisphere SI. TOJ was performed on the index and
middle finger (digit 2 and 3) and participants were queried to report which digit
received the first stimulus within the pair of sequential stimuli. In separate sessions,
TOJ without conditioning stimuli (non-concurrent) and TOJ with conditioning stimuli (a
low amplitude sinusoidal vibration, known as concurrent) were tested. TOJ thresholds
were obtained from both hands before and for up to 42 minutes following cTBS over
left-hemisphere SI. Preliminary data (n=7) suggests an impairment of TOJ
performances following cTBS for up to 42 minutes. Such changes in TOJ
performances may suggest an involvement of SI in touch perception. These findings
allows for a better understanding of clinical populations with sensory deficits including
autism and Parkinson’s disease. Acknowledgements: NSERC to A.J. Nelson.
E16: THE EFFECTS OF ABDOMINAL MUSCLE ACTIVATION ON BALANCE AND
KNEE JOINT ALIGNMENT
1
1
1
Lukas D. Linde , John L. Zettel , John Z. Srbely
1
Department of Human Health and Nutritional Sciences, University of Guelph, ON
Core strengthening is believed to contribute to better balance and performance by
providing an efficient transfer of energy from the core to the limbs during dynamic
tasks. Performing abdominal manoeuvres, such as planking and bridging exercises,
has been previously shown to improve standing balance; while engaging lower
abdominal muscles improves knee joint alignment during single leg squats. Two
prevalent abdominal stabilization techniques have been recently developed to train
specific aspects of the core musculature. Abdominal hollowing specifically activates
and trains the transverse abdominis and lumbar multifidus muscles, while abdominal
bracing trains the entire core to activate synergistically. There is currently insufficient
research examining the effects of abdominal stabilization techniques both on balance
and knee joint alignment. The aim of our study is to directly compare the effect of both
techniques on balance and knee joint stability. Our protocol involves having individuals
perform both abdominal stabilization techniques during standing tasks of progressive
difficulty, including two legged standing, one legged standing, and single leg
squats. We will include the primary outcomes of changes in center of pressure range
(m) and path length (m) to assess balance, along with changes in knee joint valgus
angles (º) to assess knee joint stability. Based on previous literature comparing bracing
and hollowing, we expect that abdominal bracing will improve balance outcomes in
both standing tasks as well as improve knee joint alignment during single leg squats.
E17: EVALUATING NEURAL RESPONSES TO RHYTHM IN MACACA
FASCICULARIS
1
2,3
2,3
Sonam Maghera , Li-Ann Leow , and Jessica Grahn
1
2
Dept of Physiology and Pharmacology, Western University, Dept of Psychology,
3
Western University, Brain and Mind Institute, Western University, London, ON
Humans possess the innate ability to perceive the underlying beat in music and
consequently, move their bodies accordingly. Beat perception (BP) activates several
motor areas in the brain, including the putamen, the premotor cortex, and the
supplementary motor area (SMA). Despite similarities in cortical structure to humans,
nonhuman primates do not appear to be able to sense and respond to a beat. This
study investigated neural responses to rhythm in Macaca fascicularis to determine if
nonhuman primates show the same brain responses to the beat as humans. We
hypothesized that if macaques are sensitive to regularity in rhythms, neural activity will
differ between regular (having a beat) and irregular (not having a beat) stimuli. We
analyzed neural responses to regular and irregular auditory stimuli (in a single
macaque under anesthesia) using 7-Tesla MRI. Auditory cortex was activated for all
stimuli. Although premotor and SMA activity were observed during regular rhythms, it
varied across conditions, and therefore was not significant. This study demonstrates
that neural activation in response to rhythm can be obtained in macaques under
anesthesia; however there was no significant activity in motor areas during rhythm
perception, and there were no significant differences in activity between regular and
irregular conditions. The null results may be the result of low power, the use of
anesthesia, or may indicate that macaques do not process rhythm with the same
neural structures as humans. Acknowledgments: Supported by the Grammy
Foundation.
E18: THE EFFECTS OF HEAD AND GAZE DEVIATIONS ON RESPONSES TO AN
EXTERNAL PERTURBATION DURING QUIET STANCE
1
1
Robert E. McIlroy , John L. Zettel
1
Human Health and Nutritional Sciences, University of Guelph, Guelph, ON
A challenge in sensory feedback control of balance is that the CNS must sensibly
account for the orientation of the sensory organs. A change in the head and/or eye
orientation relative to the head will alter the pattern of sensory feedback, and the CNS
must then accurately transform this information in regards to eye and head orientation.
It has been shown that the CNS does not perform this sensorimotor transformation as
optimally when the eyes and/or head are in eccentric positions during voluntary
movements. Whether such an effect occurs in balance responses to a postural
perturbation is unknown. This study aims to determine the effects of eye and head
orientations on compensatory stepping responses to an external perturbation. Subjects
will assume various combinations of yaw rotations of the eye and head towards visual
targets prior to recovering balance from a perturbation. The different combinations of
head and eye-to-head deviations (30° to midline or left/right) conditions will be: 1) head
neutral, eyes neutral (control); 2) head neutral, eye eccentric; 3) head eccentric, eye
neutral (head and gaze deviated 30°); 4) head eccentric, eye eccentric (gaze deviated
at 0°); 5) head eccentric, eye eccentric (gaze deviated 60°). These will be performed
with and without a dome to provide/remove visual flow information. Analysis will focus
on whole body CoM trajectory, step width/length and CoP variables. It is expected
CoM trajectory will shift towards the altered eye-head positions, and these changes will
reduce the efficacy in recovering balance (e.g. greater body motion).
Acknowledgements: Ontario Ministry of Research and Innovation and Canada
Foundation for Innovation.

E19: VIBRATION SENSITIVITY OF CUTANEOUS MECHANORECEPTORS IN THE
HUMAN FOOT SOLE
1
1
Nicholas Strzalkowski , Leah Bent
1
Human Health and Nutritional Science, University of Guelph, Guelph, ON
Introduction: There are four classes of mechanoreceptors, which innervate the
glabrous skin on the palms of the hands [1] and soles of the feet [2]. Each class
exhibits unique firing properties, which have been established in the hands [1], but
have not been investigated in the foot sole. The purpose of current study is to establish
vibratory tuning curves for the four mechanoreceptor classes innervating the foot sole.
Methods: Microneurography was used to record fourteen cutaneous afferents from the
tibial nerve in 9 human subjects (age 22-25). Afferents were classified as FAI, FAII,
SAI or SAII. A mini shaker with a 6mm diameter probe was used to deliver vibratory
bursts (2 seconds) across a range of frequencies (3-250Hz) and amplitudes (0.001-2
mm peak-to-peak). Vibratory tuning curves were made for the peak3 response
(average of the three highest firing rates) and impulses per cycle (number of action
potentials per indentation). Results: Of the fourteen afferents recorded to date, three
were FAI (21%), two were FAII (15%), three were SAI (21%) and six were SAII (43%).
These preliminary data suggest that the profiles of the four cutaneous afferents
innervating the foot sole are similar to those reported in the hand [1]. Suprathreshold
vibration appears to activate all cutaneous afferent classes. Further investigation aims
to reveal stimuli, which selectively activate individual afferent classes in the foot sole.
Acknowledgments: Supported by NSERC.
E20: HABITUATION OF REFLEXIVE AND MOTIVATED BEHAVIOR
IN MICE WITH A DEFICIANTY OF α-SUBUNIT OF THE BK CHANNEL
M Typlt, M Mirkowski, E Azzopardi, P Ruth, and S Schmid
Anatomy & Cell Biology, Schulich School of Medicine & Dentistry, University of
Western Ontario, London, ON
Habituation is considered the most basic form of learning. It describes the decrease of
a behavioral response to a repeated non-threatening sensory stimulus and therefore
provides an important sensory filtering mechanism. While the neuronal pathways
mediating habituation are well described, the underlying cellular/molecular
mechanisms are not yet fully understood. In recent studies the BK channel has been
implicated to play a key role in habituation by regulating synaptic transmission. In the
present study we tested mice deficient for the pore forming α -subunit of the BK
channel. We tested short and long term habituation of the acoustic startle reflex
(reflexive behavior) and of the locomotor behavior in the open field box (motivated
behavior). Short term habituation of the reflexive behavior was completely abolished in
-/the BK mice, whereas short term habituation of motivated behavior in these animals
was the same as in their WT litter mates. In contrast, long term habituation of the
reflexive behavior seems not to be affected by the BK deficiency, whereas the long
-/term habituation of the motivated behavior seems to be impaired in the BK mice.
This data suggests independent mechanisms for both, short term and long term
habituation, as well as for reflexive and motivated behavior. BK channels seem to play
a crucial role in mediating short term habituation of reflexive behavior which is
consistent with recent studies in C. elegans and drosophila. They also seem to be
involved in long term habituation of motivated behavior, but future studies need to
elude where exactly this effect is mediated. Acknowledgements: CIHR, DFG
(TY97/1-1)
E21: ARE VESTIBULAR AND CUTANEOUS INPUTS EQUALLY
IMPORTANT IN QUIET STANCE?
1
1
Meghan Yip , Leah Bent
1
Human Health and Nutritional Science, University of Guelph, Guelph, ON
In humans, relevant input from the somatosensory, visual, and vestibular sensory
systems is utilized to maintain upright stance. The four skin mechanoreceptors that
reside in the glabrous (non-hairy) skin of the foot sole interpret pressure changes,
lateral stretch, and vibration stimuli. The vestibular system produces a collective
vestibular afferent signal important for indicating head orientation and direction of
verticality. To date there is limited knowledge of the interaction of the skin and
vestibular system and the functional contribution to balance. This study will investigate
the relative importance of vestibular and cutaneous input in postural control during
quiet stance. The interaction of the different receptor types with vestibular input in
postural control will also be examined. Combined stimulation of the plantar surface
(metatarsal and heel aspects) of both feet and the vestibular system using mechanical
vibrations and binaural, bipolar galvanic vestibular stimulation (GVS), respectively, will
be applied to elicit a sway response in congruent and opposite directions. The direction
and magnitude of the response will be evaluated using forceplate (AMTI, Watertown,
USA) and motion capture (Optotrak 3D, NDI, Inc.) measurements to determine which
sensory input is dominant. It is expected the skin information across all of the different
receptor types in the foot sole will have greater influence on compensatory postural
strategies than vestibular, indicating skin as the dominant source of sensory input
during quiet stance. Acknowledgements: Present Research is and NSERC grant
provided to L.B
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